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Executive Summary 

To assist in the planning of future infrastructure and services projects, and plan funding and 

test policy changes within the transportation industry at a national level, there is a need to 

develop a national transportation model that is able to consider all sectors. 

The Ministry of Transport has commissioned the Transport Research Centre at the University 

of Auckland (UoA) to undertake a review of New Zealand (NZ) and international industry 

practices and capabilities. Industry stakeholder consultation was undertaken to assist in 

developing the concept of a National Transportation Model within the NZ context. The aim of 

this particular report is to develop a series of options for the New Zealand National Transport 

Model (NZNTM), and to determine which option best meets the information needs and 

resource requirements of MoT and industry. 

Five options were developed based on existing New Zealand and overseas modelling 

practices. For each option, the required data, model outputs and resource requirements are 

discussed as a comparison point between each of the options. 

An options analysis was conducted, using quantitative and qualitative methods alongside 

sensitivity testing. The options were compared across two broad categories: 

 The capabilities provided by the option – whether the option meets the information 

needs of both MoT and other transport sector stakeholders; and 

 The resourcing and development of the option – whether the option uses existing data, 

can be run in-house by MoT without specialist skills and software, and can be built 

iteratively in a short time. 

It was recommended that Option 5 be adopted as a base solution, with Option 4 

recommended as a secondary solution to build future capabilities. Options 4 and 5 are very 

similar in their characteristics – both are based on transport models which have been 

successfully used in the Netherlands and Norway. Option 5 is recommended as an interim 

solution to meet MoT’s immediate information needs, with Option 4 recommended as a long-

term solution with enhanced capabilities. The similarity between the two options means that if 

Option 5 is selected at this stage, it would be able to be developed to Option 4 in the future, if 

required. 
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1. Introduction 

The primary purpose of this paper is to scope what a New Zealand National Transport Model 

(NZNTM) could look like and to identify for MoT what needs to be done to enhance their 

intermodal transport modelling capability. This model will require an integrated, multi-modal 

approach, and aims to provide MoT with the tools to compare alternative 

local/regional/national transport policies against a range of scenarios, taking into account the 

major factors that influence future travel patterns. MoT’s desire is to enhance its current 

capabilities by developing such a model, enabling it to develop a more informed view of the 

required future transport investments. The objectives of this project are therefore to: 

 Assist the MoT to undertake a scoping exercise to define the specification and 

requirements associated with a multi-modal New Zealand National Transport Model; 

 Review best practice and relevant projects/activities both nationally and internationally 

in the area of a national level multi-modal transport model/s and their possible 

relationship to an NZNTM; 

 Integrate work streams already underway within the MoT that fall within the context of 

the NZNTM. Where appropriate, recommend changes to existing work streams to fit 

within a recommended NZNTM programme; 

 Identify and engage key stakeholders as part of the scoping exercise. 

 Identify possible options and associated resource/budget implications with a 

recommended way forward; and 

 Ensure there is clear visibility of the capability requirements to develop, implement, run 

and analyse the NZNTM within the Ministry and / or Crown Agencies (other third 

parties). 

The secondary purpose of this project is to form a stronger collaboration between the different 

stakeholders and transport sectors. MoT is interested in developing a model which can be 

applied through in-house capabilities. 

In order to develop this model, the Transportation Research Centre (TRC) was commissioned 

to provide the Ministry with an understanding of what is required to successfully scope and 

build such a model.  The project required significant stakeholder engagement and 

consultation, particularly to understand the various models currently used at a national level. 

In this report, the last two project objectives are addressed. MoT desires the NZNTM to be a 

model which can be used in-house and for it to be high level but basic in terms of analytical 

capabilities. Section 2 provides a review of the existing submodels. Section 3 presents and 

discusses four model structures for NZNTM and discusses the requirements of new 

submodels to create a multi-modal national model. Section 4 is a summary of the options. 

Section 5 provides a comparison of all five models. A range of options were developed. This 

report provides the options which were deemed more feasible and appropriate to meet MoT’s 

and industry’s objectives. Section 6 discusses the two recommended options, Option 4 and 

Option 5 and Section 7 concludes this report. It should be noted that although these two 

options are recommended, they are not the final recommendations. Feedback from experts 

and stakeholders is required to finalise an option for NZNTM.  



    

UniServices 

    

Status – Final  Page 2   

Project Number – 7480  11 December 2015 

 

2. Existing submodels 

In Workstream 4, submodels available within advanced transport models in New Zealand are 

compared against submodels available in overseas transport models.  This comparison is re-

presented in this report (see Table 1). This shows where gaps occur if an overseas modelling 

structure is applied to the development of an NZNTM. 

Table 1 : International and New Zealand submodel comparisons. 

International 
Submodels / New 
Zealand Models 

SAMPERS Norwegian National Transport Model Other (NZ) 
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Land Transport 
            

  ATM2         √    

  WTSM          √   

  WRTM          √   

  ENP √  √ √   √   √   

  LTNLTDM  √    √  √     

  VOM    √ √        

 Marine and Aviation 
            

  NFDS   √ √      √   

  TFM √  √ √   √      

 

3. NZNTM model structure 

This section provides options for the NZNTM model’s structure from a high level perspective. 

The relationship between the submodels and resource requirements for the model options are 

discussed.  

3.1. Option 1 

3.1.1. Model Structure 

A high level structure for Option 1 is shown in Figure 1. The structure is based loosely on the 

Swedish National Transport Model SAMPERS, with short distance trips (regional models), 

long-distance trips (national models), international trips and a national scenarios model that 

interfaces between the other three models as the main submodels. Submodels which are 
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required to build this option are the long distance trips and international trips submodels, 

alongside the existing Car Ownership Model. 

Submodels which could be developed later to extend the capabilities of the NZNTM structure 

proposed in Option 1 include the public transport submodel, the other aviation submodel, 

regional models, and a complete multi-modal emission submodel. 

 

Figure 1 : Option 1 structure for an NZNTM. 

 

One issue to be considered when selecting options for the model structure is the level of 

resources and modelling capability that would be required. In the SAMPERS model upon 

which Option 1 is based, the interregional trips model, intraregional trips model and 

international trips model are all four-step transport forecasting models run in the software 

platform EMME, with custom-built macros to operate the model. Existing capabilities within 

MoT my not be sufficient to develop and run such a model, particularly as a first model build  

for an NZNTM. 

 

Transport network data, land use and socio economic data is available in New Zealand. The 

model will also require national travel survey data containing a one-day diary (plus information 

on long-distance travel in the previous three months). Such data is not currently available, 

which would require collection for this level of model. This will add significant costs to the 

development of an NZNTM model. Software capabilities such as EMME software, and 

software developing tools will be required for an NZNTM. In terms of  personnel  resources,  

whilst Consultants could be used to develop aspects of the model it is recommended that an 

on-going modelling capability within MoT be developed. The transport modeller or preferably 

modellers will required extensive experience using EMME or similar macro transportation 

planning platform software.  There will also be a need for software developers to develop a 
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user-friendly NZNTM software interface based on inputs from the transport modeller, and 

additional supporting personnel to process the data.   

 

Figure 2, Figure 3, Figure 4 and Figure 5 show the validation results of SAMPERS. As can be 

seen, the calibrated model data reflects the survey data closely. These are the types of output 

that can be expected when using SAMPERS as the base model for the NZNTM. However, 

reaching the same level of accuracy will take time. It will take approximately 10 years before 

this model can be made operational and necessary calibration and validation is undertaken. 

This is due to the large amount of resources required for development and time for each 

region to develop their model.  

 

 

Figure 2: Modelled trips versus survey, regional trips by trip length (in km) (Source: 

Lundqvist and Mattsson, 2002). 

 

 

Figure 3: Number of regional trips per weekday in the survey compared to the 

SAMPERS system by mode (the Mälardalen region) (Source: Lundqvist and Mattsson, 

2002). 
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Figure 4: Number of regional tours per weekday in the survey compared to the 

SAMPERS system by distance (the Mälardalen region) (Source: Lundqvist and 

Mattsson, 2002). 

 

Figure 5: Traffic counts compared to SAMPERS car volumes after assignment, the 

South region (excluding the city of Malmö) (Source: Lundqvist and Mattsson, 2002). 

Another issue with using Option 1 is that there is currently no legislative requirement for each 

region in New Zealand to own, operate and update a regional strategic transport model. As 

such, not all regions in New Zealand have regional models available. Significant time and 

resources would therefore need to be invested to build regional models, and to create 

legislation around the model ownership, operation and updates. Data availability from each of 

the regional models would also need to be synchronised with the model update cycles of an 

NZNTM. Some coordination would be required between MoT and each of the local 

government agencies that own the regional models to ensure the information flow occurs in a 

timely manner for an NZNTM model build. Regional model assumptions would also need to 

match up with national modelling assumptions used elsewhere in an NZNTM. 

Option 1 could be viewed as a combination of maximising existing modelling capabilities in 

New Zealand and best international practice for national transport modelling. It represents 

what is possible at some point in the future if the national resources available to develop and 

maintain an NZNTM are extended and legislation is modified. 
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3.1.2. New Submodels for Option 1 

In the core model structure shown in Figure 1, only the “Car Ownership” submodel, which is 

the NZ Vehicle Ownership Model, is fully developed and could be implemented as part of an 

NZNTM in its current form. A national long-distance trip model could be further developed 

from the National Freight Demand Study, the Tourism Flows Model owned by MBIE and the 

Aviation Modelling currently conducted by MoT. The International submodel and Scenarios 

and interfacing submodels would need to be developed from scratch in a New Zealand 

context, using methods developed in SAMPERS. 

Considering the additional submodels in Option 1, Revenue submodels are currently fully 

developed for each sector, and are owned by MoT (land transport), CAA (aviation) and 

Maritime NZ (maritime transport). An Emissions submodel could be developed from work 

completed on the VFEM, with modules for aviation, rail, and maritime transport missing from 

emissions modelling. Regional or submodels could be developed for each local government 

region in New Zealand, with substantial regional models already existing in the Waikato, 

Auckland and Wellington regions. Most other regions use strategic transport models as part of 

their own planning processes; however the geographic coverage used within each of these 

models often does not match regional boundaries, so that current regional submodels do not 

provide full geographic coverage of New Zealand. Some of the regional models currently in 

use are built as three-step strategic models rather than as four-step models, so that the mode 

assignment stage is skipped and all transport demand is measured in the form of vehicle trips. 

Some regional models also have public transport route assignment models. 

An issue arising from consultation of the aviation industry during the needs assessment stage 

was how air transport from operational users (e.g. crop spraying, search and rescue, 

helicopter ambulance, flight training, etc.) would fit into the picture of transport in New 

Zealand. Although operational air transport does not represent transport demand in the usual 

sense, it requires a significant financial contribution from regulatory bodies to monitor 

operational aircraft movements. This creates issues within the sector around how financial 

regulation resources are allocated by aircraft type, with operational aircraft also posing higher 

safety risks than other types of aircraft making risk mitigation and planning more difficult. To 

date, no work has been done to establish submodels considering how this part of the aviation 

industry operates. Given the intended purpose of an NZNTM, such work would likely fall 

outside the scope of an NZNTM. The submodel modes, ownership and resources and 

whether the development of each submodel for Option 1 could be staged is shown in Table 2. 
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Table 2: Option 1 development details. 

Submodel Modes included 
Ownership and 

Resources 
Staged Development 

National Scenarios Model All MoT Required 

Emissions Model All MoT, CAA, MNZ, NZTA Additional 

Revenue Models All MoT, CAA, MNZ, NZTA Additional 

Regional Models 

Public transport, active 
transport, private car, 
business car, HCVs, other 
aviation. 

Local government Additional 

National Models 

HCVs, rail freight, coastal 
shipping, air freight, 
passenger rail, intercity 
bus, passenger aviation, 
cook strait ferries. 

MoT Required 

International Models 
Air passengers, air freight, 
maritime passengers, 
maritime freight. 

MoT, MNZ, CAA Required 

Car Ownership Model Private car. NZTA Required 

Public Transport models Bus, train, ferry. Local government Additional 

Other aviation 
Operational aircraft (e.g. 
aerial sprays, rescue 
helicopter). 

MoT, CAA Additional 

 

3.2. Option 2 

3.2.1. Model Structure 

The structure for Option 2 is shown in Figure 6. It is based loosely on an extension of the 

Economic Network Plan currently used by Southland District Council, whereby each transport 

corridor within the network has its economic efficiency calculated by dividing the economic 

value the corridor carries by the cost of the corridor. This particular method of considering 

infrastructure improvements has been given context for MoT by including an infrastructure 

investment scenarios submodel, which represents how transport agencies or sectors (e.g. 

NZTA, Airports Association, etc.) and local government (e.g. Auckland Council) reprioritise 

various transport projects based on policies created by MoT and other central agencies. This 

would require some sort of consultative tool in order to develop the infrastructure investment 

scenarios submodel. No work has been done to date on such a model. 

One disadvantage with Option 2 is that the model cannot be developed in stages. The  model 

structure is designed so that the amount of information within each model build stage is 

streamlined so that one output is produced – a GIS map of the economic efficiency of each 

transport corridor in New Zealand. The map would show natural hazards such as fault lines, 

flood plains, and areas prone to liquefaction. The output would show where risk areas are 

within the transport infrastructure in New Zealand, and could be used to investigate reasons 

why particular infrastructure investments are not performing, or where further investment could 
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be targeted to maximise efficiency. Another disadvantage is that the model would not be able 

to show the type of freight being carried on each transport corridor.  

 

Figure 6 : Option 2 NZNTM structure. 

The other two main submodels used are the corridor benefits allocation model and the corridor 

costs allocation model. Two similar techniques were used when developing the ENP; however 

this model only includes land transport corridors and modes, so aviation and maritime 

corridors would need to be developed. A GIS database would need to be created, including 

nationally significant transport corridors and natural hazards, to use the outputs of each of the 

main models.  

Some work would also be required to develop how to assess the benefits and costs 

associated with each transport corridor. A method available to evaluate these two parameters 

is shown in Figure 7, for benefits only. This involves assessing the transport type and purpose 

for all movements on each transport corridor, then assigning values to each corridor based on 

available datasets. The transport type on each corridor could be established using transport 

corridor flows, with the transport purpose being developed from household travel surveys and 

using indicative inputs from local government strategic model outputs. The resource 

requirements for this model would be extensive and the lead time before useful model outputs 

would be long (estimated 3 to 5 years of development work).  It is expected that the model will 

take at least 6-7 years for it to be developed due to the large data requirements. 
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Figure 7: A method of measuring benefits on each transport corridor. 

3.2.2. New Submodels for Option 2 

The submodel modes, ownership and resources and whether the development of each 

submodel for Option 1 could be staged is shown in Table 3. The submodels used in Option 2 

would all need to be developed at the same time due to the streamlining of information 

through progressive modelling stages. The Corridor benefits and costs allocation modelling 

techniques have been developed in part using the ENP; however this only covers land 

transport modes, so that maritime and aviation modes are missing. For Option 2, the largest 

barriers associated with developing such a model are related to researching methods to 

assess the economic benefits and costs on each transport corridor as shown in Figure 7, 

rather than developing transport modelling techniques. Some research already exists in New 

Zealand which could aid in the development of these techniques, including the economic 

evaluation manual and other research reports owned by NZTA, and the Tourism Flows Model 

activity-based modules. 

Table 3 : Option 2 development details. 

Submodel Modes included 
Ownership and 

Resources 
Staged Development 

Infrastructure Investment 
Scenarios Model 

All 
MoT, local government, 
NZTA, CAA, MNZ 

Required 

Corridor Benefits 
Allocation Model 

All MoT Required 

Corridor Costs Allocation 
Model 

All MoT Required 
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3.3. Option 3 

3.3.1. Model Structure 

The model structure for Option 3 is loosely based on the National Long-Term Land Transport 

Demand Model (NLTLTDM) and is shown in Figure 8. The structure consists of a number of 

submodels covering various drivers of transport demand in New Zealand, each of which is 

capable of producing a range of outputs for further use in a National Scenarios Model. The 

submodels used to determine a range of possibilities for future transport demand are 

demographic and employment submodels, a car ownership submodel, a freight demand 

submodel, research around the user costs of transport, and possibly other submodels. 

Each submodel representing various drivers of transport demand feeds a number of future 

possibilities into the national Scenarios Model Interface, which then calculates mode share for 

all trips within each region, and origin-destination matrices by mode for travel between each 

region in New Zealand. The intraregional mode shares and interregional matrices by mode are 

calculated for each possible scenario created in the scenarios interface model. 

 

Figure 8: Option 3 NZNTM structure. 

To account for all possible eventualities within the National Scenarios Model Interface, a 

number of research projects would need to be completed, around how economic structural 

changes, behavioural changes and technology affect the operation of the scenarios model. It 

may also be possible to use any new assumptions generated in the national scenarios model 

in revenue models and emissions models, alongside the possibility to develop other 

submodels such as public health and accessibility. Conversations have not yet taken place 

with other government bodies (for example the Ministry of Social Development) about 

submodels resulting from the National Scenarios Model Interface output. The resource 

requirements for this model option would also be extensive and require multi levels of 

ministries working collaboratively together.  The Transport Domain Plan is a good beginning 

platform for the type of data, resource and collaboration that is required to be progressed. The 

lead time before useful model outputs would be long (estimated 3 to 5 years of development 

work). As such, it is estimated that the model will take up to 6 years to be developed. It should 

be noted that the expected outcomes of the model may not meet the requirements of MoT and 

industry to appropriately assess the demand and need of transport investments across the 

transport sectors.  
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3.3.2. New Submodel for Option 3 

The submodel modes, ownership and resources and whether the development of each 

submodel for Option 1 could be staged is shown in Table 4. 

Table 4: Option 3 model development. 

Submodel Modes included 
Ownership and 

Resources 
Staged Development 

Demographics and 
Employment Model 

N/A MoT Required 

Car Ownership Model Car NZTA Required 

Freight Demand HCV, coastal shipping MoT Required 

Cost of Transport All MoT, CAA, MNZ Required 

National Scenarios Model 
Interface 

All MoT Required 

Research – Economic 
structural changes, 
behavioural changes, 
technology 

All MoT Additional 

MoT Policy All MoT Required 

Revenue Models All MoT, CAA, MNZ Additional 

Emissions Models All MoT Additional 

Public Health or other 
models 

All 
MSD, local government,  
other 

Additional 

Intraregional Trips Mode 
Allocation Model 

All MoT Required 

Intraregional Trips Model 
Allocation model and 
Matrices 

All MoT, local government Required 

 

The submodels required for Option 3 are mostly complete for New Zealand (Car Ownership 

model, Freight Demand Study) or work relevant to their development within the New Zealand 

context (demographic and employment model, costs of transport, intraregional model share) is 

reasonably well advanced. The main work associated with developing the required models is 

the development of a National Scenarios Model Interface using econometric relationships, and 

the creation of an interregional trips mode allocation model and matrices using existing 

interregional travel patterns in combination with outputs of the National Scenarios Models. 

Research on econometric relationships between drivers of transport demand, the number of 

trips generated, and which modes associate with which trips would need to be completed to 

establish a national Scenarios Interface Model. 

The submodels that would be additional for Option 3 include the Revenue Models, Emissions 

Models and other models, such as Public Health. These are not core to the needs 

assessment; however they would extend the information available through the NZNTM 

process. To meet the needs assessment as closely as possible, research would need to be 

completed on how economic structural changes, behavioural changes and technology affect 

transport demand, alongside any effects policy changes could have. 
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3.4. Option 4 

3.4.1. Model Structure 

Option 4 is based on the general framework of the national models used in Norway and 

Netherlands. Figure 9 illustrates the relationship among the submodels. The main advantage 

of this option is that in can be built in stages and can begin as a simple Excel based model. 

The basic structure comprises the license holding model, car ownership model, freight 

demand model, public transport demand model and aviation trip model, which all provide input 

to the trip frequency model. These submodels can be built from existing national models such 

as the NZ Car Ownership and Traffic Forecasting Model and Public Transport Investment 

Model, with additional inputs from the National Household Travel Survey. MoT is currently 

involved with Statistics NZ in undertaking a Transport Domain Plan project. The objective of 

the project is to collect high quality data which will assist in basing evidence for making policy 

and strategy decisions. Such data can be used to develop the submodels of Option 4.      

The aviation trip model, freight demand model, and revenue forecast models are models 

which have been developed, at a preliminary stage, by MoT. The aviation model includes 

international trips of passengers both departing from and arriving in New Zealand, with an 

aviation model for domestic travel in New Zealand currently under development. For the 

aviation trip model to be a robust submodel in the NZNTM, it will need to be further developed 

from existing sources such as the Civil Aviation Authority and ITF Transport Outlook project. 

Currently the aviation model is in an excel spreadsheet. The freight demand model by MoT 

has been developed through suggestions from experts on the origin-destination of freight. The 

value of the freight was not considered. This model needs to be linked with the aviation trip 

model to determine input data from external air freight and can be developed further using the 

Freight Information Gathering System (FIGS) for rail. For internal air freight, the three 

operators have declined to provide data. Further discussion needs to be conducted with 

Auckland Airport and Maritime NZ to develop a more robust model. In the Netherland’s model 

NMS, the repeated-cross-section household interview data (around 10,000 households per 

year in the early years) was used to extend the disaggregate frequency, licence-ownership 

and car-ownership models. Stated preference surveys were carried out amongst a small 

number of hundreds of drivers to establish time-of-day switching propensities. 

Therefore, in terms of resource requirement, this model option can be an open platform MS  

Excel based therefore not require specialist software modelling capability.  However, it   will 

still require the capability of transport modellers and supporting personnel to process the data. 

It is estimated that it would take between 5-6 years before the model would be operational and 

this model would require calibration and validation for Option 4.  

 

Outputs from the trip frequency model will produce the emissions model and the mode-

destination model. Currently the Vehicle Fleet Emissions Model (VFEM) has an emission 

submodel.  This will need to be developed to be multi-modal. The mode-destination model 

requires inputs at a disaggregate level and provides outputs on trips per mode.  
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Figure 9 : Option 4 NZNTM structure. 

The travel demand forecast model needs to reflect changes in the following: 

 Land-use factors; 

 Accessibility characteristics; 

 Socio-economic factors; and 

 Demographic factors. 

The model can provide forecasts for the long term; a typical period is 20 years. It can produce 

forecasts for different travel purposes and for specific groups of people and households. 

Below are some noted weaknesses of the Netherland’s model that need to be acknowledged:  

 This model cannot be considered as a suitable tool for regional infrastructure 

assessment studies due to the coarseness of data available; 

 It does not capture the dynamics of individual behaviour; 

 In this model the land use influences transport, but land use is not influenced by 

accessibility; and 

 The model is sensitive to a wide range of influencing factors of transport. It can not 

only deal realistically with future trends in prices, income, population, the number of 

households, but also with changes in the composition of households in terms of 

age/sex combinations and occupation patterns. 

 

The current revenue forecast model by MoT is based on high economic regression models at 

a national level. It takes into account changes in petrol price, GDP and population. The output 

is used to determine sector funding by NZTA.  Inputs from the travel demand forecast model 

will assist in creating a more robust revenue forecast model which will assist MoT in 

evaluation of policies and strategies.  
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3.4.2. New Submodels for Option 4 

Two new submodels would be required for this model structure: (a) public transport demand 

model and (b) emissions model. Regional councils have in-house models for their public 

transport network; such models could be used to assist in developing a national public 

transport demand model. Data from the Travel Domain Plan project and National Household 

Travel survey would need to be utilised to capture national public transport usage. With global 

focus on the environmental effects from the transport sector, an emissions model is deemed 

valuable for an NZNTM. Currently we have a national emissions model, Vehicle Fleet 

Emissions Model (VFEM), which forecast future transport emissions. VFEM could be used 

with additional data from aviation and marine to develop the emission model. Table 5 provides 

a summary of the submodels required. 

Table 5: Summary of submodels required for Option 4. 

Submodel Modes included 
Ownership and 

Resources 
Staged Development 

Licence-holding model Car  MoT Required 

Car Ownership Model Car NZTA Required 

Trip frequency model All 
NZTA, MoT, CAA, 
Maritime 

Required 

Aviation trip model Passenger, freight CAA Required 

Public transport demand  
model 

Bus, train, ferry MoT Required 

Freight Demand HCV, coastal shipping MoT Required 

Revenue Models All MoT, CAA, MNZ Required 

Emissions Models All MoT Additional 

 

3.5. Option 5 

3.5.1. Model Structure 

Option 5 is a simplified version of Option 4. Figure 10 provides the model structure. MoT has 

developed preliminary versions of the freight demand model and the aviation trip model. Using 

existing resources such as the Travel Domain Plan project and National Household Travel 

Survey, the car-ownership model and trip frequency model can be further developed. This will 

allow MoT to initially develop a simple excel-based model which can be used to assess 

policies and transport development alternatives at a strategic level. It is estimated that it would 

take up to 2 years before the model would be operational after calibration and validation. The 

model will need periodical review as new data are collected at local, regional and national 

levels. 
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Figure 10: Model Structure for Option 5. 

3.5.2. New Submodels for Option 5 

The submodels of Option 5 are either existing or partially achieved. No new submodels would 

be required to develop this model structure. Table 6 provides a summary of the submodels.  

Table 6: Summary of submodels required for Option 5. 

Submodel Modes included 
Ownership and 

Resources 
Staged Development 

Car Ownership Model Car NZTA Required 

Trip frequency model All 
NZTA, MoT, CAA, 
Maritime 

Required 

Mode-destination model All 
NZTA, MoT, CAA, 
Maritime 

Required 

Travel demand forecast 
model 

All 
NZTA, MoT, CAA, 
Maritime 

Required 

Aviation trip model Passenger, freight CAA Required 

Freight demand model HCV, coastal shipping MoT Required 

Revenue Models All MoT, CAA, MNZ Required 
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4. Options Summary 

This subsection summarises the advantages and disadvantages of each of the model 

structure options presented so that comparisons are able to be clearly made during the 

options analysis. The options are compared across categories such as the data requirements 

and update costs for the model, the cost of the first model build, other resource needs and the 

timeframe to gain useful information from the model. 

The benefits of Option 1 are that the model is has the ability to provide the most accurate 

representation of future transport patterns, however is very resource intensive. The model can 

also be developed in stages, so that the information created within the core model structure 

can be added to with new submodels to meet MoT and industry needs as they evolve over 

time. As such, the development of the regional trip submodels section of the model structure 

would require significant additional resources within local government alongside legislative 

changes. The timeframes for the development of regional models within local government 

would delay the timeframe for which useful information could be provided by Option 1. Costs 

and resource needs for updating a complex model would also be high compared to the other 

options available, with the three core submodels being based in the specialist transport 

software package EMME. 

The advantages of Option 2 are that the model provides a consultative approach between 

organisations that operate in the transport industry, it has a focus on optimising the transport 

network from an overall New Zealand perspective, and that the model is built using 

aggregated datasets that already exist. The main costs and resource requirements result from 

the ongoing consultation required for each model update, and the economic research around 

how travel for various purposes contributes to the economy. 

For Option 3, the advantages are that the model is less complex, so would require less 

resources and time for the first model build. Similarly to Option 1, Option 3 would have a 

flexible model structure, with a core set of submodels which could be added to later as 

industry needs evolve. To build the model, research about econometric relationships between 

various drivers of transport demand would need to be undertaken. The main risk associated 

with Option 3 is that the level of complexity in the model would provide a less accurate 

representation of transport patterns. 

The main advantage of Option 4 is that it could be developed in stages. As shown in Figure 9, 

a number of the submodels exist at a preliminary stage. Data from projects such as the Travel 

Domain Plan and ITF Transport Outlook project need to contribute to creating a national multi-

modal model. This would require obtaining the data in its disaggregated form and re-

structuring it to be in aggregated form, determined by categorisation. The model would need 

to be updated when major shifts in mode share occur. The main disadvantage of this option is 

that a large amount of disaggregate data would be required in the right form.   

Option 5 is a simplified version of Option 4. The main advantage of this model structure is that 

all the submodels are existing or partially available in NZ. The disadvantage is the data will 

need to be formatted in the right form for each stage.  
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It is difficult to work out the cost of developing the NZNTM model without determining a much 

more detailed scope of the model development project. Some indication of the costs incurred 

in the development of national transport models reviewed under this project are: 

 UK’s model (RHTM): £5.7M 

 Netherland’s model (NMS): Euro 1.5M 

 

5. Options Analysis 

5.1. Quantitative Analysis 

The options have been assessed based on the extent to which: 

 They meet MoT needs; 

 They meet industry needs; 

 They use existing data and resources; and 

 They can be developed in stages. 

Due to resource constraints within MoT and other public sector organisations, a first model 

build of an NZNTM would need to be easy to run by personnel without specialised transport 

modelling skills using non-specialist software (MS Excel has been suggested). Although this is 

a good starting point for a first NZNTM model build, it is preferable to select a model option 

that can be progressively upgraded or extended over time to allow more complex policy 

questions to be investigated and thereby better inform transport investment decision making if 

such a need arises in the future. Particular needs arising out of consultation with industry 

stakeholders include: 

 Modelling a number of different transportation scenarios across all modes; 

 Requiring model outputs which are easy to interpret; 

 The creation of industry standard modelling assumptions and baseline data; and 

 Sharing modelling capabilities through various organisations. 

MoT has a need for model outputs in the immediate future. To enable this, time-critical factors 

such as using existing data and resources have been given higher importance for the options 

analysis weightings. Of secondary importance is to meet MoT information needs both in the 

immediate and long-term future. The ability to develop the model in stages is not a time-critical 

factor but could seriously impinge on the capability of the model to meet MoT needs, so was 

considered a third priority. The model capabilities could be developed to meet industry needs 

at a later stage and is not a time-critical factor, so this was the lowest-priority factor. 

Considering the above needs, weightings of 85% (0.85) have been used for MoT needs, 55% 

(0.55) for industry needs, 90% (0.9) for using existing resources and 65% (0.65) for staged 

development. The analysis weightings and the scores assigned to each option are presented 

in Table 7.  Alternative weightings have also been applied to this model, allowing a sensitivity 

analysis to be undertaken.    

To perform the options analysis, scores out of 10 were assigned to each option depending on 

how well they comparatively perform against each of the analysis categories, with 10 being 
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the best score possible and 0 being the worst score possible. Total scores were calculated by 

multiplying the weighting for each analysis category by the score for each category, then 

summing across all categories. The option with the highest score has the best fit for the 

NZNTM needs. 

Table 7 : Option analysis scores and weightings. 

Option 

Scores out of 10 and weightings 

Total 

Meets needs 
assessment 

(MoT) 

Meets needs 
assessment 

(industry) 

Uses existing 
data and 

resources 

Can be developed 
in stages to add 
further detail if 

necessary 
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W
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Option 1 9 0.85 9 0.55 1 0.9 8 0.65 18.7 

Option 2 6 0.85 5 0.55 5 0.9 4 0.65 15.0 

Option 3 5 0.85 7 0.55 9 0.9 7 0.65 20.8 

Option 4 8 0.85 8 0.55 7 0.9 7 0.65 22.1 

Option 5 7 0.85 6 0.55 7 0.9 9 0.65 21.4 

 

To ensure that the option recommended from the option analysis provides the best way 

forward for the development of an NZNTM, the weightings allocated to each of the option 

analysis categories have been tested. For each category, both a high and low weighting have 

been tested to allow for variation of priorities across the sector. For each of the analysis 

categories, weightings were tested at three levels: 

 Low – 0% (0.0); 

 Nominal / medium – weightings as allocated during the options analysis; and 

 High – 100% (1.0). 

The sensitivity analysis for each of the variables was conducted through testing each possible 

combination of high/nominal/low category weightings, and assessing what percentage of each 

option is recommended over all weighting combinations. The results of this sensitivity test are 

shown in Table 8. 

Table 8 : Sensitivity testing results. 

Option 
Percent of weighting combinations 

where option is recommended 

Option 1 30.9% 

Option 2 0.0% 

Option 3 21.0% 

Option 4 32.1% 

Option 5 16.0% 
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From Table 8, Option 4 is the most preferable option, with Option 1 being the second-most 

preferable option. The sensitivity tests partially confirm the results of the options analysis 

using nominal weightings in Table 7; however the high number of recommendations for 

Option 1 in the sensitivity testing causes some doubt as to which option is the best fit, 

particularly if MoT’s primary requirements changed over time. A qualitative analysis has been 

conducted to further investigate NZNTM options. 

5.2. Qualitative Analysis 

Qualitative analysis is typically conducted to assess “fit for purpose”. Table 9 has been used to 

assess the suitability of the options in terms of MoT’s and industry’s objectives. Two key 

factors were used for evaluation, resource requirements and capability of the model. Resource 

requirements cover people skills, cost of attaining the data and availability of data. Capability 

of the model is defined in terms of its multi-modal capability compared at an international 

standard.  

Table 9: Evaluation Matrix. 

Capability of model Resource requirements 

  low  moderate high 

low acceptable not preferable not preferable 

moderate preferable acceptable not preferable 

high preferable preferable acceptable 

 

Table 10 gives the assessment and the evaluation of each option. 

Table 10: Qualitative option assessment. 

OPTION RESOURCE REQUIREMENT CAPABILITY OF MODEL EVALUATION 

1 High High Acceptable 

2 High Moderate Not preferable 

3 Moderate Moderate Acceptable 

4 High High Acceptable 

5 Low Moderate Preferable 

 

6. Discussion 

Given the outcomes of the quantitative analysis and sensitivity testing alongside the 

qualitative analysis, the following two options are recommended.  

Option 4 received both the highest weighted score and the highest number of sensitivity test 

recommendations during the quantitative analysis in Section 5.1. Option 5 received the 

second – highest score during the quantitative analysis, and received the fourth most number 

of recommendations during the sensitivity testing. The qualitative analysis demonstrated that 
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Option 5 is the preferred option. Option 2 received “not preferable” due to the constraint of not 

being able to be developed in stages. Options 1, 3 and 4 received “acceptable”. 

The structure for Option 4 incorporates existing models developed by MoT and these models 

are currently in Excel format. Data from the Domain Plan and National Household Travel 

surveys could be utilised to form the disaggregated data required for the submodels.  It also 

meets MoT’s requirement for a tool which provides a comparison among the different modes 

at a national level and thus assist in creating local/regional/national transport policies against 

a range of scenarios. The main advantage of this model is that it could be developed in 

stages. This would allow the model to be flexible in its final form. Another positive aspect of 

the model structure is that its base framework was developed from international models which 

are successfully used in the Netherlands and Norway. The main disadvantage with Option 4 is 

that the model structure could take a significant amount of time to develop, so the NZNTM 

would not be available for use by MoT for a number of years. 

Option 5 is also based on the Norwegian and Netherlands transport models, and is essentially 

a basic version of Option 4. Although Option 5 has somewhat limited capabilities in 

comparison to Option 4, the resource requirements are lower and Option 5 would take less 

time to build. Therefore the pragmatic approach might be to consider Option 5 as a base 

option with a view to moving to Option 4 as a secondary option and the long term structure for 

an NZNTM.  

7. Conclusions 

The aim of this report was to propose model structures for an NZNTM. The report has 

discussed five different options and the various submodels incorporated; some of which exist, 

some of which would need to be developed further and some of which would need to be 

developed. The resource requirements, costs and timeframes associated with each model 

were also considered during the options analysis. The options were assessed both 

quantitatively and qualitatively against the criteria shown in Table 11. 

Table 11: Options analysis categories. 

Quantitative Assessment Qualitative Assessment 

 Meets needs assessment (MoT) 

 Meets needs assessment (industry) 

 Uses existing data and resources 

 Can be developed in stages to add 

further detail if necessary 

 Capability of the model 

 Resource requirements 

 

It is recommended that Option 5 is built as a base solution to meet the immediate needs and 

low resource requirements for MoT, and that Option 5 is extended in the future to create 

Option 4 as a secondary long-term solution with higher capabilities. 


