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Executive Summary 

A key role within transport sector governance is to make infrastructure investment decisions 

that shape future travel patterns and meet future access and mobility needs. This is not a 

simple task – future travel patterns are uncertain, and questions remain around the 

relationships between economic development and transport, and how new technology affects 

travel patterns. 

The Ministry of Transport (MoT) have a responsibility to provide leadership across all modes 

of the New Zealand transportation system – land, sea, air, and rail, at a national level. Part of 

this responsibility includes identifying key risks for the transport sector, which have recently 

been considered in the MoT Strategic Policy Programme: 

 How will New Zealand’s economy perform in the future, and what are the implications 

for transport? 

 How could or should our transport system evolve in order to support mobility in the 

future? 

 How could or should we fund our transport system in the future? 

To develop its ability to determine where to invest in the transport sector, the MoT has a need 

to estimate future travel patterns, based on a range of possible future scenarios. A 

recommendation within the Strategic Policy Programme was for MoT to develop a transport 

model covering all modes and all areas of New Zealand – a New Zealand National Transport 

Model (NZNTM). 

The purpose of this project is to assist MoT in developing the concept of an NZNTM and in the 

process to form a research partnership between MoT and the Transportation Research Centre 

at the University of Auckland. As part of the development process, best practice international 

and national reviews were undertaken, transport sector stakeholders were consulted and 

recommendations were made regarding how MoT could develop the necessary capability to 

run and manage the model. 

The recommended system for the NZNTM ties in with the MoT strategic vision and programme, 

providing a tool to test the eventualities created in the Strategic Policy Programme. The 

recommended system is based on international best practice for national transport models, 

and has been tailored to consider the New Zealand context, including our available resources 

and data, and the required timeframes for building an NZNTM. 

The next steps for this project involve consulting and engaging the transport sector at a more 

detailed level on the recommended system for an NZNTM, to identify opportunities for any 

further linkages, available resources and information needs. It is recommended that this be 

undertaken in an interactive workshop with sector stakeholders that were met with during this 

phase of the project, and other invited members. This would confirm the way forward for MoT.
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1. Introduction 

The primary purpose of this project was 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 were 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 was 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. 

2. MoT Strategic Vision and Programme 

To fulfil its role in providing strategic leadership within the transportation sector, the MoT recently 

developed a series of Strategy projects – the first three of which were undertaken in 2014 to 

understand: 

 how New Zealander’s travel needs could change in the future; 

 how an evolving economy could contribute to changes in travel needs; and 

 how to sustainably fund the transportation system. 

These questions have been separately examined in a series of papers in 2014, which are 

available on the MoT website. The outcome of these papers is summarised below as each 
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strategy project individually and collectively identifies the need for the MoT to develop a NZ 

National Transport Model that will: 

 help to share transport data / information across various transport modal sectors and 

platforms;  

 develop a national model / tool that will help to better inform decision and policy makers 

to future transport investment needs; and  

 Enable transport leadership within the MoT to develop appropriate transport policy and 

frameworks within a changing world.   

2.1. Future Demand 

To examine what personal transport demands may arise in the future, MoT have used a 

scenario planning methodology considering emerging trends and crucial limitations up to 2042. 

This involved the creation of four possible futures using two key uncertainties – preference for 

physical or virtual access, and the cost of energy being high or low relative to future incomes. 

The scenarios were developed through consultation with select industry personnel and a 

number of youth focus groups. The scenarios developed are shown in Figure 1 and described 

below. 

 

Figure 1: Four future demand scenarios to 2042. 
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In addition to considering future demand for personal travel, MoT has also conducted a Future 

Freight Scenarios Study to 2046. This involved the development of ten distinct scenarios 

including the status quo, each with various combinations of port(s) in New Zealand continuing 

international operations. 

For each scenario, the Study considered the operating costs of the freight supply chain 

alongside the capital costs of any new infrastructure required to cater to subsequent domestic 

transport demands. A benefit cost ratio (BCR) at present value costs was calculated for each 

scenario and indexed to the status quo. For all scenarios, the indexed BCR was less than one, 

showing that the centralisation of internationally operating ports will result in the benefits of 

larger ships being realised through shipping companies, rather than across the whole of New 

Zealand. 

2.2. Economic Development and Transport 

To examine the impact of economic development on transport and vice versa, a number of 

scenarios examining plausible economic futures for New Zealand were developed, based on 

research around the drivers of economic growth. The scenarios were centred on a number of 

eventualities, including: 

 Primary sector expansion (in agriculture and mining) – two scenarios; 

 Rising levels of productivity growth per person (to catch up to Australia) – two scenarios; 

and 

 Location choices (where future population growth will occur in New Zealand) – three 

scenarios. 

A model was built to investigate the distribution of economic growth according to each of the 

scenarios, considering both the region in which economic growth would occur, and the sector 

Cooperative and Close 

While people value face-to-face contact, high energy costs have forced them to adapt. New 

Zealanders persevered through challenges by simplifying their lifestyles. They value strong 

communities, resourcefulness and simplicity. 

Global Locals 

In response to rising energy costs, society invested in energy-efficient technologies and virtual 

interfaces. Society has moved from car dependency to virtual confidence. People value 

adaptability, efficiency and ingenuity. 

Travellers’ Paradise 

New Zealand is awash with cheap energy, which powers rapid growth. Citizens prefer to 

connect with one another face-to-face, as digital life feels less authentic. People support 

network pricing to ensure they have the transport system they need. They value individual 

liberties, privacy and self-reliance. 

Digital Decadence 

People enjoy a vast array of experiences and services anywhere, anytime, via their digital 

interfaces. Many people now feel more comfortable in digital worlds than in their own skins. 

They value openness, collaboration and innovation. 
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where economic growth would occur. The model was based on the theories of Solow and Swan, 

where economic growth results from two factors: population growth and labour productivity 

growth.  

A review of the transport implications for each of the scenarios tested was completed, and a 

literature review around how transport can best contribute to economic development was 

conducted in conjunction to the consideration of transport implications from each scenario. Key 

outcomes from this study include: 

 Outputs from all scenarios showed a greater share of the economy in Auckland in 2042 

compared to the base year of 2007; 

 Auckland will require additional funding for transport infrastructure to support its future 

economic growth; however a balanced approach is necessary to ensure infrastructure 

needs for economic growth in the regions are not neglected; and 

 Investment in transport infrastructure should be used to unlock and support existing and 

growing economic activity, rather than as a stimulus for economic growth in areas which 

may already have lower rates of economic growth. 

2.3. Future Funding 

To ensure our future transport needs can be met, it is necessary to employ a sustainable 

transportation funding system with costs shared between transport users in a fair manner. The 

funding system used for land transport in New Zealand is shared between local and central 

government, and is shown in Figure 2. 

 

Figure 2 : Shared investment decision-making and funding in New Zealand. 

The central objectives of the Future Funding project were to: 

 think about what level of transport investment is appropriate and across what categories; 

 promote informed and critical thinking on land transport funding and revenue gathering; 

 identify principal considerations for raising revenue in uncertain futures; and 

 identify a set of future options to further improve land transport funding across supply 

and demand management. 
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Figure 3 below shows how the objectives of the project were met through work completed or 

identified as needing further investigation during the project. 

 

Figure 3 : Work completed as part of the Future Funding project. 

3. System Requirements 

3.1. National and Multimodal 

One role of MoT in New Zealand is to provide strategic leadership across all transportation 

sectors and across all areas of New Zealand. To meet and exceed its capability requirements, 

MoT needs to have available a range of transportation planning tools which provide an overview 

of the whole transportation system. The New Zealand National Transport Model is one such 

tool, generating future eventualities of how the transportation system in New Zealand could 

function across land transport, maritime and aviation modes at a national level. 

To achieve its full potential, an NZNTM would need to have a particular focus on intermodal 

interactions – how transportation activities in one mode affects activities in other modes. Within 

the NZNTM, intermodal interactions have two aspects: 

 The allocation of travel demand between an origin and destination when more than one 

mode of transport is available, for example whether someone would choose to fly or 

drive from Wellington to Napier; and 

 travel patterns at mode interchanges, for example the effect of air traffic on land transport 

near an airport. 

Increasing competition for central government transport funding between regions, and transport 

mode raises the question of how to invest across all modes and regions in the transport system 

to provide the best future outcomes for New Zealand. To guide the way forward, MoT needs to 

have an independent view of a range of eventualities for New Zealand.  The NZNTM will enable 

MoT to make evidence-based funding decisions to achieve a wide range of strategic outcomes. 

Flexibility must be in-built to allow for a range of outcomes to be prioritised, at the discretion of 

central and local government. 
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3.2. Links to Existing Systems and Practices 

To reduce system development costs, an NZNTM would need to take into account existing New 

Zealand and international modelling techniques and available data. This would ensure that an 

NZNTM is based on best-practice techniques, with innovation to cater to the unique 

transportation context in New Zealand. Literature reviews of both international models and New 

Zealand models and context were undertaken as part of this project. 

3.2.1. International Models 

A review of multimodal models and national transport models was conducted at the 

commencement of this project, which is available in Workstream 1: International Literature 

Review. A focus was given to European countries where national transport modelling 

techniques are the most advanced, and nations such as Ireland and Australia that have a similar 

geographic context or regulatory environment to New Zealand. For each model reviewed, the 

purpose of the model, data and resource requirements were all important considerations as to 

whether the modelling techniques within each model would be appropriate for an NZNTM. 

3.2.2. New Zealand Models 

The development of an NZNTM offers the opportunity for MoT to link in with and innovate on 

localised transport modelling in New Zealand. The majority of transport modelling in New 

Zealand is based around the tiers of governance in New Zealand – national, regional, and local 

governance and the transport sectors in New Zealand – land transport, aviation and maritime 

transport, with few multimodal models available. The models and systems considered within 

this project and are shown in Table 1. 

Table 1 highlights the imbalance of capabilities between publicly-owned modelling work in the 

land transport sector, and modelling work in the other sectors which is mostly privately owned 

(e.g. models owned by ports and airports) and was not available for review. A general focus 

was placed on models and systems available at a national level, aiming to link in with existing 

work. 

To date, the most advanced transport modelling available in New Zealand is held within the 

regional strategic transport models, owned and operated by local government. In addition to 

this, MoT and NZTA have completed a wide range of targeted research and modelling relevant 

to an NZNTM. A full literature review of the New Zealand context and systems is available in 

Workstream 2: Current Systems and Sectors. As much as possible, it is preferable for an 

NZNTM to be grounded in existing research within the transport sector in New Zealand, so that 

costs can be saved and modelling resources and knowledge across the sector can be shared. 

 

 

Table 1 : New Zealand models and systems. 

Sector / 

Governance 
National Regional Local 
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Land 

Transport 

 Vehicle Fleet Emissions Model 

 Development of a New Zealand Car 

Ownership and Traffic Forecasting 

Model 

 National long-term land transport 

demand  model 

 Drivers of demand for transport 

 The Transport Strategy Review Model 

 The ANZ Truckometer 

 Econometric Models for Public 

Transport Forecasting 

 Development of a Public Transport 

Investment Model 

 National Land Transport Fund 

Revenue Forecasting Model 

 Auckland 

Transport 

Models Project 

(ATM2) 

 Waikato 

Regional 

Transportation 

Model (WRTM) 

 Wellington 

Models (WTSM 

and WPTM) 

 Economic Network Plan 

(ENP) 

 Four-step models: 

Whakatane.  Nelson, 

Timaru Napier / 

Hastings, Christchurch, 

Dunedin. 

 Three-step models: 

Franklin, Whangarei, 

Tauranga, Rotorua, 

Taupo, Invercargill, 

Heretaunga, Kapiti, 

Upper Hutt, Hutt City , 

Palmerston North, 

Queenstown 

Aviation 

 The Tourism Forecasting Model 

 Air Passenger Departures Forecast 

Model 

  

Maritime    

Multimodal 

 The Tourism Flows Model 

 The National Freight Demands Study 

 The Freight Information Gathering 

System (FIGS) 

 The Economics of Resilient 

Infrastructure – MERIT 

 Sustainable 

Pathways II 

 Waikato 

Integrated 

Scenario 

Explorer 

(WISE) 

 

 

3.2.3. Transport Domain Plan 

The Transport Domain Plan is a shared project between MoT and Statistics NZ, with the aim to 

collect high quality and relevant information within the transport sector. This will enable 

Government to address prevailing questions and make better-informed decisions, policy and 

strategy into the future. 

To minimise ongoing resource costs, it is preferable for an NZNTM to use data and information 

already available within the transportation sector. The Transport Domain Plan provides a 

starting point for the development of an NZNTM, ensuring that the model structure and flow of 

information maximises existing information so that the collection of any new data for an NZNTM 

is kept to a minimum.  

3.3. Meets Stakeholder Needs 

At the outset of this project, it was recognised that stakeholder consultation would form a 

significant part of the scoping of an NZNTM. Transport sector stakeholders have a sound 

understanding of information needs and gaps within each of their relative areas of expertise. An 

NZNTM should aim to address key needs identified across the sector through stakeholder 

consultation. In addition to this, the information generated by an NZNTM has the potential to 
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profoundly impact on the activities of stakeholders within their relevant sectors. Consultation 

across the sector is crucial to achieve stakeholder buy-in, so that the NZNTM is not seen as a 

tool to micro-manage sector needs. Stakeholders consulted for the development of the NZNTM 

are shown in Table 2. 

Table 2: Stakeholders consulted for the development of the NZNTM. 

Sector Stakeholder(s) 

Central Government 

 MoT (Auckland) 

 MoT (Wellington) – sector representatives for land, sea and air transport 

 MoT (Wellington) – ongoing modelling and domain plan 

Local Government 

 Greater Wellington Regional Council 

 Auckland Council and Auckland Transport 

 Auckland Traffic operations Centre 

Land Transport 
 NZTA (planning and investment) 

 NZTA (research) 

Aviation 

 Civil Aviation Authority 

 New Zealand Airports Association 

 Auckland Airport 

Maritime  Maritime New Zealand 

Rail  Unavailable 

 

Additional knowledge of modelling tools and systems currently in use by transport sector 

stakeholders in New Zealand can be gained through stakeholder engagement. The consultation 

of stakeholders offers the opportunity to link modelling work in New Zealand together and share 

modelling resources and knowledge across various areas of the transportation sector. 

Throughout the project, individual stakeholder meetings were held to ascertain stakeholder 

opinions on whether an NZNTM is needed, how it should operate, and what information it should 

provide. Themes occurring across each of the stakeholder interviews were identified to develop 

a needs assessment for the NZNTM, which is available in Workstream 3: Needs Assessment 

and Gap Analysis. The following points summarise themes identified during the stakeholder 

consultation: 

 The stakeholder groups consulted all agreed that the development of an NZNTM would 

be useful for them.  

 A hybrid model consisting of both a scenario model and a forecasting model is the 

preferred long-term solution, with a scenario-only model recommended as an 

interim/first solution.  

 The lack of connection at mode interchanges (e.g. air to land transport, sea to land 

transport) is currently a barrier to the development of a scenario model, as current 

forecasting techniques rely only on past trends within each sector in isolation, so that 

trends in one sector have no effect on trends in another sector.  
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 A scenario model will have the ability to find key risks and weaknesses within the 

transportation system, in terms of funding, safety, natural disasters, technology 

developments, etc.  

 There is no common evidence base for transport modelling in NZ – most models use 

different data sources and assumptions, resulting in incomparable outputs.  

 Much of the work conducted in the industry is not linked up to other ongoing work. There 

is also some duplication of work across various public sector organisations.  

 There is currently a shortage of skilled transport modellers in New Zealand, so that it is 

difficult to retain modelling knowledge within the public sector.  

 There is a need to share modelling expertise between public sector organisations, with 

Universities involved to further student education and research capabilities in this area.  

 There was strong interest in the stakeholders to remain involved or informed in 

subsequent stages of model scoping and development. How best to do this will need to 

be further discussed. 

3.4. Addresses Information and Knowledge Gaps 

The NZNTM could be used as a multisector tool through addressing information and knowledge 

gaps in each of the transport sectors. A gap analysis was performed for the NZNTM, considering 

the themes identified during stakeholder consultation and how New Zealand modelling practices 

compare to international practices. Gaps were identified in three distinct areas: 

 NZNTM outputs, or sector information needs; 

 NZNTM inputs, or data requirements; and 

 NZNTM development and operations. 

An example of the gap analysis conducted for the NZNTM development and operations is 

shown in Figure 4. Due to resource and legislative constraints, it was not considered feasible 

for the NZNTM to aspire to match or better existing international best practice. 
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Figure 4 : Gap analysis of NZNTM development and operations. 

4. System Design 

To develop a model structure based on existing capabilities, an investigation into model 

structures and information flow from models identified in the earlier literature reviews was 

undertaken. A range of potential model structures for the NZNTM was developed and assessed 

against the requirements for model capabilities and information needs, resource requirements, 

and opportunity for future improvements. Workstream 4: System Design and Workstream 5: 

Options Analysis provide detailed information for these project stages. 

4.1. Resourcing 

If the NZNTM is going to be useful to MoT, and not only be used very rarely, the resource 

requirements for its use must be compatible with MoT’s resource constraints.  Model options 

were assessed as to what level of resourcing would be required, including: 

 Whether the model needed specialist knowledge, skills or software to operate; 

 How much research and time would be required to build the first model; 

 Whether the model uses existing data, or whether new data needs to be collected for 

each model update; and 

 The resources required to operate and update the model on a regular basis. 

A summary of the model resource requirements are shown in Table 3 (where information on the 

relevant model structures is available), with more detail in Workstream 5. 
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Table 3: NZNTM resource requirements. 

Option 
Knowledge, skills, 

software 

Development 

timeframe 
Data requirements Ongoing resources 

1 

 Uses EMME software 

 Requires transport 

modellers with 

knowledge of EMME 

software 

 Requires personnel 

to interpret soft inputs 

to EMME inputs and 

data formatters 

 Approximately 

10 years 

 

 Transport network 

data 

 Land use data 

 Socioeconomic data 

 National travel survey 

(one-day diary) 

 Long-distance travel 

survey 

 Transport modellers 

and other personnel  

for model updates 

 Data collection for 

model updates 

2 

 Transport modellers 

 GIS personnel 

 Supporting personnel 

to process data 

 

 6-7 years  Transport network 

data 

 Land use data 

 Socioeconomic data 

 National travel survey 

(one-day diary) 

 Long-distance travel 

survey 

 Household interview 

travel surveys 

 

 Transport modellers 

and other personnel  

for model updates 

 Data collection for 

model updates 

3 

 Transport modellers 

 Supporting personnel 

to process data 

 

 5-6 years  Transport network 

data 

 Land use data 

 Socioeconomic data 

 National travel survey 

(one-day diary) 

 Long-distance travel 

survey 

 Household interview 

travel surveys 

 Transport modellers 

and other personnel  

for model updates 

 Data collection for 

model updates 

4/5 

 MS Excel software 

 Transport modellers 

 Supporting personnel 

to process data 

 

 Option 5: 5 - 6 

years total 

(implementation 

could be 

staged) 

 Option 5: up to 

2 years 

 Transport network 

data 

 Land use data 

 Household interview 

travel surveys 

 Driver stated 

preference surveys 

 Transport modellers 

and other personnel  

for model updates 

 Data collection for 

model updates 

 

The recommended model selected is low-cost and operable in-house by MoT, and could be 

built in software packages such as MS Excel. The model does not require specialist strategic 

transport modelling knowledge or software. The core structure of the model is grounded in 

existing data and information, so that the only research necessary to build the first model is on 

the relationships between each of the core submodels. This reduces both the time and cost of 

the first model build, and ensures the model can be updated at little cost subject to the ongoing 

availability of existing data. 
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A further option to enhance NZNTM model capabilities is to share modelling personnel 

resources across sector organisations, so that resource costs are shared and the NZNTM is 

used in an amenable fashion to multiple sector stakeholders. The ‘shared services’ arrangement 

used to develop the Waikato Regional Transportation Model is an exemplary approach to 

sharing resources within the public sector. 

4.2. An Iterative Approach 

To enhance the functionality of the NZNTM and ensure that future needs can be meet, it is 

imperative that the NZNTM can be incrementally added to at later stages. Using an iterative 

approach to model development allows the NZNTM a degree of resilience, so that the model 

structure is open to linking in with new submodels to enhance the NZNTM capabilities and other 

models around New Zealand. 

The model structure selected must comprise of a core set of submodels necessary to run an 

NZNTM, alongside a range of submodels at various levels of development. This approach 

allows the NZNTM to be developed in stages as information needs change, by supplementing 

additional submodels and research outcomes as they become available.   

4.3. Option Development and Analysis 

A primary factor while assessing NZNTM options was balancing the resources required to 

develop and run an NZNTM with the information requirements of MoT and the transport sector. 

The NZNTM system selected also needs to be built within a short timeframe to provide 

information to MoT. To balance the NZNTM system requirements, a range of options for the 

NZNTM were developed and an options analysis was conducted. The options developed are 

shown in Table 4. 

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. The sensitivity testing revealed that the 

recommended option could change depending on the weightings given to the option capabilities 

and resource requirements. Further consultation with stakeholders needs to be undertaken to 

confirm the preferred weightings for the option analysis. 
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Table 4: NZNTM option development and analysis. 

Option Description Pros and Cons 

Option 1 

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 models. 

 Meets all information needs 

 Extends international best practice 

 Resource intensive 

 Long time to build 

 Requires legislation to implement model 

 Data not available 

Option 2 

Based on an extension of the Economic Network 

Plan, where each transport corridor has its 

economic efficiency calculated by dividing the 

economic value of the corridor by the cost of the 

corridor. A consultative submodel is included with 

involvement from sector stakeholders. 

 Aids investment decisions between 

sectors and regions 

 Builds on existing NZ modelling 

innovation 

 Doesn’t provide the required future travel 

demand information to MoT 

 Cannot be built in stages 

 Resource intensive 

Option 3 

Based on the National Long-Term Land Transport 

Demand Model. consists of a number of submodels 

covering various drivers of transport demand, 

including car ownership, demographic, freight 

demand, and transport costs feeding into a 

scenarios model 

 Low resource requirements 

 Meets basic information needs 

 Not complex enough to accurately 

represent travel patterns in NZ 

 Cannot be iteratively developed into a 

system which is sufficiently complex to 

represent travel patterns in NZ 

Option 4 

Based on the general framework of the national 

models used in Norway and Netherlands. 

Comprises a 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. A scaled 

down four-step process ensues. 

 Similar modelling process to other more 

detailed models in NZ 

 Meets MoT information needs 

 Detailed data requirements 

 Long time to build 

 

Option 5 
Scaled back version of Option 4, without a licence-

holding model or public transport demand model. 

 Similar modelling process to other more 

detailed models in NZ 

 Meets basic MoT information needs 

 Low resource requirements 

 Can be developed into a more complex 

system (Option 4) 

 Detailed data requirements 

 

4.4. Recommended System 

From the options analysis, the two recommended options are shown in Figure 5. The base 

option (Option 4) includes only the submodels highlighted as core/required models, with the 

secondary option (Option 5) comprising all the submodels in Figure 5. This allows the NZNTM 

to be developed in an iterative manner. 
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Figure 5: Recommended option for the NZNTM. 

The recommended model is based on the Norwegian and Netherlands national transportation 

models, and is tailored to the New Zealand context. Although the Norwegian and Netherlands 

models are complex four-stage models, the intention with the NZNTM is to scale down the 

model complexity, so that the model can be built in a short timeframe using software such as 

MS Excel. The key outputs of the NZNTM are forecasts of travel demand for each mode, 

considering the origin, destination and likely route taken by each trip. 

The model ties in with existing work in New Zealand – model inputs for the baseline model are 

created using the aviation trip model and analysis completed during the Freight Demand Study. 

The central components of the model use similar techniques to those used in traditional four-

step models, similar to the regional models in New Zealand, and building on the Car Ownership 

model owned by NZTA. 

The NZNTM capabilities can be further developed through the creation of a Public Transport 

Demand model and a License-holding model. Outputs from the model could be used in the 

existing Revenue Forecasting Models and Emissions Models if these are adapted to create 

forecasts based on the NZNTM outputs. 

One of the key capabilities highlighted during the stakeholder consultation was the need for 

MoT to test a range of scenarios to better plan for future risks to the transportation sector. 

Although the recommended NZNTM does not explicitly contain a ‘scenario model’, the model 

would not take long to run and could test a range of scenarios at the discretion of the model 

user. As such, the model could be used to test scenario packages, with different modelling 

outputs from each of the scenarios tested. The scenario packages and results corresponding to 

each package developed by MoT could be made available to modellers within the transport 

sector, allowing MoT to provide leadership within the sector. 
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4.5. International Peer Review 

A technical peer review of the project was undertaken by Professor Benjamin Heydecker from 

University College London (UCL).  Overall, the peer review stated that ‘the proposal and the 

underlying plan for the delivery of the NZNTM are practical, with a good balance between the 

conflicting considerations of functional capability, technical specification and data requirements’.  

The peer review included an assessment and review of the modelling approach with key points 

identified under various categories.  Summarised key points from the peer review include: 

Model Formulation: 

 The proposed framework is based on established national models for Norway and 

Netherlands and therefore benefits from that experience;  

 Staged development brings early availability of an intermediate operational national 

model for New Zealand with limited but worthwhile capability;  

 Some functionality, such as local and regional modelling, will remain exogenous to the 

national model so where this is influential, it will require separate analysis; and  

 Best current practice model formulations that meet governmental and industrial needs 

more fully would require substantial further data, resources and development.  

Data requirements and sources: 

 Schedules should be established for acquisition of national datasets required for the 

model envisaged; and 

 Schedules should be established for development, integration and testing of the model 

components.  

Model capability – regional sensitivities and incremental development:  

 The model envisaged will have integrated multi-modal capability;  

 Sensitivities will include land-use, socio-economic and demographic factors;  

 The model as envisaged will not include the effects of transport provision on land use, 

so where this is required, it will need to be undertaken separately; and  

 Testing of planned policies against a range of scenarios will verify their robustness 

against uncertainties in societal, technological and environmental developments. 

Timescales and effort of development: 

 Development of the interim model will take two years, whilst that of the full model will 

take a further three to four years; 

 Adequate time should be allowed for model coding and checking, with further allowance 

for integration of model components; and 



    UniServices 

    

Status – Final Page 16  
Project Number – 7480  11 December 2015 
 

 Model calibration, testing and validation will be an important part of development, so that 

sufficient time and effort should be allowed for this.  

Needs, plan of action with timescales and staffing effort profiles: 

 Proper management and oversight of the development process will be required for 

successful development of the national transport model; 

 Development of the interim model will take two years, whilst that of the full model will 

take a further three to four years;  

 Allocation of sufficient resource of properly skilled staff will be required for successful 

development; and 

 Targets for delivery of interim working models should be treated as project milestones.  

Staffing and skills sources: 

 Deployment of sufficient skilled staff will be crucial to success of the project;   

 Project management expertise will be required to coordinate and facilitate the diversely 

skilled teams working on this project;   

 Employment and retention in-house of expert transport modellers will be valuable in both 

development and application of the national transport model; 

 Continued education, training and professional development of staff will support 

modelling capability and will promote staff retention;  

 Adoption of model components from internationally recognised software suppliers will 

bring state-of-the-art capability to the model ; and 

 Engagement of expert international consultants on transport modelling and analysis will 

support and complement in-house skills and expertise.  

 

5. Conclusions 

The aim of this project was to assist MoT in developing the concept of an NZNTM. As part of 

the scoping process, a number of steps were undertaken including: 

 A review of international best practice for multimodal and national transport models; 

 A review of the New Zealand transport context, including existing modelling systems, 

practices and available data; 

 Stakeholder consultation across a variety of transport sector organisations; 

 An assessment of the information needs required by the transport sector that the 

NZNTM could cater to, and an analysis of existing capabilities in New Zealand to identify 

information gaps; 
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 The development of a range of options for the NZNTM model structure, taking into 

account New Zealand and international modelling practices, information needs, and 

available resources; 

 Options analysis and recommendations for the development of the NZNTM; 

 An international peer review of the model scoping project and reports by Prof Benjamin 

Heydecker, University College London (UCL) highlighting key model formulation issues; 

and 

 Specialist skills required during the project development will include (but not necessarily 

be limited to Survey methodology, Data acquisition and management, Transport model 

analysis and design, Software engineering, Programming in appropriate software, 

Transport policy development, Transport planning modelling and Policy analysis.  

The recommended system for the NZNTM ties in with the MoT Strategic Vision and Programme, 

providing a tool to test the eventualities created in each of the three identified risk areas for the 

future of transport. The recommended system is based on international best-practice for 

national transport models, and has been tailored to consider the New Zealand context, including 

the available resources and data. 

The recommended NZNTM provides MoT with a tool to test multiple scenarios, and provides 

leadership for the transportation sector in terms of determining where to invest in transport 

across sectors, a model to help better manage future risks and a means to help highlight areas 

for further investigation within other public sector agencies. 

There is a need to increase the modelling knowledge and capability within the transport sector 

in New Zealand and it is recommended that a shared centre of modelling excellence be 

established between public sector organisations and Universities.  This centre will enhance the 

existing transport sector modelling capabilities, train new modellers and enable research to 

occur within the centre with a common evidence base (eg. Using the Statistical Domain Plan 

and data framework). 

The next steps for this project involve consulting the transport sector on the recommended 

system for an NZNTM, to identify opportunities for any further linkages, available resources and 

information needs. This would confirm the way forward for MoT. 


