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1.  Introduction 

The primary purpose of this project is to scope what a New Zealand National Transport Model 
(NZNTM) could look like and to enable the Ministry of Transport (MoT) to enhance their inter-
modal 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 to enhance their current 
capabilities by developing such a model aims to enable them to develop a more informed view 
of the required future transport investments. The objectives of this project are therefore to 
determine: 

• the capabilities and the constraints of the model; 

• scope the relevant inputs and possible outputs from the model which can be used for 
decision making; 

• the sources of input for the model; 

• the relationship between the sub-models (and number of sub-models) and how they all 
feed into the main model. 

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) is required to 
provide the Ministry with an understanding of what is required to successfully scope and build 
such a model.  The project will need to involve significant stakeholder engagement and 
consultation, particularly to understand the various models currently used at a national level. 
The report provides a discussion of the international models introduced in Workstream 1 and 
focuses on the model which is most applicable to the NZNTM.   

 

2. International Models 

As the NZNTM is to be a multi-modal national model, the focus on international literature will 
be on the two multi-modal national models discussed in Workstream 1. Table 1 provides a 
summary of two models.  

2.1. SAMPERS 

The first generation of national models developed by the Swedish transport authorities was in 
the 1980s (Beser and Algers, 2002). The key authorities are the Swedish National Road 
Administration, the Swedish National Rail Administration, and the Swedish Institute for 
Transport and Communications Analysis (SIKA). The national planning process is a 10-year 
investment scheme which is revised every four years. Based on a general policy aim, such as 
promoting accessibility or focusing on environmental protection, a detail analysis is performed 
to determine the projects to be included in the 10-year plan. The cost benefit score, which 
allows all projects to be assessed on the same level, is a major assessment criterion in 
establishing the investment plan. 
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Table 1: Summary of international multi-modal national models 

Model Objective Modes Included Input Data Source Output 

SAMPERS 

(Sweden) 

The general scope of the 
SAMPERS project is to: (a) 
develop a user-friendly 
computer-based traffic 
forecasting system, and (b) 
develop models covering all 
trips in Sweden. 

commercial 

vehicles, car, bus, 

train, air, cycle and 

walking 

National Swedish 

travel survey 

Oresund survey  

Fehmarn Belt 

survey 

land use data from 

Statistics Sweden 

Travel demand in 

terms of mode and trip 

length (e.g. regional 

trips per weekday) 

Bus in-vehicle time 

elasticities 

Cost-benefit analysis; 

Environmental impacts 

– emissions 

Accessibility measures 

– impedance 

measures (generalised 

cost), closeness, 

model based data (i.e. 

passenger distance 

travelled); 

Norwegian 

National 

Transport 

Model 

(Norway) 

The main objective of the 
project was to create a 
forecasting system capable 
of assessing the success of 
carbon-dioxide control 
measures in Norway.  

The secondary objective 
was to forecast transport 
demand. 

commercial vehicle, 

car,  walking, cycle, 

bus, train, boat and 

air 

Norwegian national 

travel survey 

Car ownership and 

usage; 

Predicted person 

kilometres for all 

modes; 

Predicted fuel usage 

and emissions (mainly 

carbon dioxide). 

 

SAMPERS, Sweden’s national transport model, has 8,500 zones for local and regional trips 
and 670 zones for domestic long distance and international trips. Countries outside Sweden 
are divided into 180 zones; the details become coarser as distance increases. In terms of level 
of detail, local and regional trips are analysed in a higher resolution than long distance and 
international trips. SAMPERS comprises of: 

• regional models; 

• domestic long distance models; and 

• international models. 

All three models are based on discrete choice logit models, except for an ordinary least 
squares trip frequency model for international trips into Sweden. The regional models produce 
estimates of trips for modes: car as driver, car passenger, bus, train, cycling and walking. Two 
bus-train alternatives are modelled to better reflect existing options, as shown in Figure 1.   
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Figure 1: Regional models’ structure 

The aim of the model structure is also to capture trip chaining when fulfilling this task. This has 
been done by conditioning secondary destinations and work based trips, as shown in Figure 
2.  

 

Figure 2: Model structure representing trip chaining 

Long distance trips are any trips longer than 100km in one direction. Trips are separated into 
two categories - private and business trips. The modes for these trips are defined to be car, 
bus, normal Intercity (IC) train, X2000 (high-speed) train and air. The model structure of the 
first phase model is such that frequency choice is at the highest level, mode choice at the 
middle level and destination choice is at the lowest level. Further segmentation is undertaken 
in terms of number of days at destination and values of time.  

International trips are classified into two main models - one for national travellers traveIling to 
and from other countries, and one for international travelers coming to and from Sweden. The 
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model structure contains three choice dimensions – trip frequency, mode choice and route 
choice. Figure 3 shows the model structure.  

 

Figure 3:  International model's structure 

A supplementary model to the three is the car ownership model. The model was developed by 
the Swedish National Road and Transport Research Institute. It gives zone-wise car 
ownership levels.  To create an integrated model that is user friendly, the demand models, the 
databases and the EMME/2 system had to be included in one software under the Windows NT 
operating system. The SAMPERS system is built up as a Windows menu system. The 
software is developed using Visual Basic as the basic program language. The system 
contains a number of basic features; these are put together for forecasting scenarios. 

2.2.  Norwegian National Transport Model 

The Norwegian model was developed in 1990. The primary objective of the model was to 
determine the success of carbon-dioxide control measures implemented in Norway. The 
secondary objective was to forecast transport demand. In the model system, separate models 
were used for short-distance and long distance travel. Short-distance was defined as trips up 
to 100 km in length; this distance was chosen because of the way the data was collected. The 
modes modelled for short-distance are commercial vehicle, car, public transport, walking and 
cycle and for long-distance, the modes are car, bus, train, boat and air. The system was 
designed to assess the following carbon-dioxide control measures: 

• increased fuel taxes; 

• vehicle purchase tax rates favouring fuel efficient vehicles; 

• improved public transport; and 

• land-use planning in urban areas. 

The structure of the model is shown in Figure 4. The model inputs are demographic/economic 
scenario, emissions control and policy scenario. The other boxes are components of the 
model. Norwegian model system accounts for exogenous changes in income, population and 
employment which are not controlled by environmental policy. 
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Figure 4: Norwegian transport model's inputs and components 

The licence holding models predicts the licence holding for the head of the household and 
their partner, if one exists. A sub-model is used to predict the licence holding of any other 
adults in the household.  Car ownership and usage are modelled together. This approach was 
adopted due to the requirement for accurate vehicle kilometrage forecasts to allow the 
calculation of vehicular emissions and to represent the impact of fuel price on car ownership. 
In the short distance travel model, seven journey purposes were modelled: 

• commuting; 

• home-based (HB) business; 

• work-based (WB) business; 

• education; 

• shopping and services; 

• social visits; 

• other purposes. 
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In the long distance travel model, five journey purposes were modelled: 

• work / education; 

• business; 

• social visit; 

• recreation; 

• services and other. 

 

3. New Zealand Models 

3.1. Land Transport 

3.1.1. Auckland Transport Models 2 (ATM2) 

The Auckland Transport Models comprise of two major models, both which have a range of 
submodels. The main two models are ASP3 and ART3, which are respectively a land-use 
model and a transport demand model, forming the most advanced model integration both 
transport and land-use in New Zealand. The model dimensions of ATM2 are shown in   

Table 2 and the structure is shown in Figure 5.  

Table 2 : ATM2 model dimensions. 

Dimension Number Description 

Zones 512 -  

Household socioeconomic groups 4 Professional, technicians, clerks/sales, production 

Worker socioeconomic groups 4 As above 

Person types 4 Child, worker, non-worker, retired 

Car ownership levels 4 0, 1, 2, 3+ cars per household 

Modes 3 Car, public transport, walk 

Accessibility types in ASP3 3 Home-based work, home-based other, education-based 

Household composition types 11 Persons sharing, retired, etc. 

Household type combinations 136 Composition × socioeconomic group × workers per household 

Employment activities 17 Retail trade, hospital, etc. 

Floor space categories 11 Housing, retail, office, etc. 

 

The model dimensions shown in   

Table 2 are only representative of model dimensions which are used across both the ART3 

and ASP3 models. Some additional dimensions are also used within the ART3 model, shown 

in Table 3. 
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Table 3 : ART3 model dimensions separate from ATM2 model dimensions. 

Dimension Number Description 

Trip purpose 6 
Home-based work, home-based education, home-based 
shopping, home-based other, employers business and non-
home-based other. 

Modes 4 Car, HCV, public transport, active transport. 

Time of day 5 
Morning (7am-9am), Interpeak (9am-3pm), School Peak (3pm-
4pm), Afternoon Peak (4pm-6pm), Offpeak (6pm-7am). 

 

 

Figure 5: ATM2 structure, with major models including ASP3 and ART3. 

ASP3 is modelled in the software package DELTA, and consists of five submodels, including: 

• The transition and growth submodel; 

• The employment status and commuting submodel; 

• The location and property market submodel; 

• The development submodel; and 

• The area quality submodel. 
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The transition and growth submodel forecasts demographic and employment changes each 
year for each of the household structures considered. Migration of households to and from 
each area is also considered. The employment status and commuting model calculates the 
number of household members work and where they work based on labour demand patterns 
and accessibility to work. 

The development submodel considers the location, volume and type of developments being 
constructed on an annual basis, depending on planning rules and development demand, and 
rent information. The area quality submodel considers the value a property owner or tenant 
adds to an area, based on the owner or tenant’s income, or ability to improve their property 
such that the area as a whole becomes more desirable. 

The location and property market submodel acts as an interface between the activity-based 
submodels and the spatially-based submodels, so that activities can be allocated to spatial 
areas. The forces which drive this model are: 

• Changes in the quantity of housing supply (from the development model); 

• Changes in accessibility to work and services (output from ART3); 

• Changes in the quality of housing (from the area quality model); 

• Changes in the quality of the environment due to traffic (output of ART3); and 

• Changes in rent. 

ART3 is modelled in the software package EMME, and is a typical four-stage transport 
forecasting model. ART3 consists of a number of submodels, including the car ownership 
model to form a constraint on the availability of car as a mode choice for travel and the Public 
Transport Model (APT) to further divide all transit trips into bus, rail and ferry modes and 
calculate route loadings. 

Generalised cost assumptions are also used to allocate transport demand within the trip 
distribution, mode choice and time of day model stages. The model then assigns all trips onto 
the transport network to test transport supply (this emerges in the form of congestion), and 
iterations are performed through each of the modelling stages to reach convergence. 

3.1.2. Wellington Transportation Strategic Model (WTSM) 

WTSM was created for transport planning purposes, including forecasting changes in travel 
demand resulting from changes in land use, household structure and car ownership, planning 
future transport infrastructure and services, and assessing the effectiveness of transport 
projects and policy changes. The model is owned by Greater Wellington Regional Council and 
is based in EMME/3 software with external macros. 

The model is a standard four stage model with feedback loops from assignment outputs 
feeding into distribution and modal split, with the model iterating until convergence. The model 
structure is shown in Figure 6. 
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Figure 6 : WTSM structrure. 

The main submodels used alongside the typical transport forecasting stages of generation, 
distribution, mode/time shares and assignment are the car ownership submodel, the family 
structure model and the Wellington Public Transport Model (WPTM). Similar to the WRTM and 
ATM2 models, generalised costs (shown as GC in the diagram) are also a key feature of the 
model build for the distribution and mode choice modelling stages. 

The model includes an understanding of active transport modes (factored as ‘slow modes’ 
within the distribution and mode choice stage); however the model outputs do not include 
active modes in as much detail as for cars, HCVs and public transport modes. 

The model update in 2013 included a realignment of the WPTM model with link flows in 
WTSM, so that public transport trips are constrained by congestion on the network, except 
where bus lanes or other bus priority infrastructure is available. A new HCV matrix was also 
developed using electronic Road User Charges data, and the original HCV matrix within the 
model structure was replaced by a separate Commercial Vehicles submodel. A further 20 
zones were also added to the region to increase the level of detail available in key areas.  
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3.1.3. Waikato Regional Transportation Model (WRTM) 

The transport model was originally developed in 2007 to replace several three-stage and four-
stage models owned by territorial local authorities within the Waikato Region. It was built to 
address issues the region faces such as a poor regional road crash record, being a net 
exporter of goods, and having 16% of the Nation’s State Highways located within the region. 

WRTM was built and owned by a limited liability company called Local Authority Shared 
Services (LASS), which has a number of individual shareholdings, including local councils in 
Waikato, Waikato Regional Council and NZTA, with Gabites Porter Consultants as the model 
build team. The WRTM model management and ownership structure is shown in Figure 7. 

A number of advantages are evident for the public sector from managing WRTM using LASS, 
including: 

• Retention of intellectual property; 

• Collaboration on land use and network investment decisions; 

• Sharing modelling outputs; 

• Financial savings in comparison to the models originally run by the territorial local 

authorities; and 

• Gains in administration efficiency. 

 

Figure 7 : WRTM model management structure. 

The particular objectives of the model were to: 

• Forecast travel demands based on changes in household structure, land use and car 

ownership for planning transport infrastructure and services; 

• Allow road and public transport proposals to be analysed for region-wide effects; and 

• Allow for the evaluation of transport policies, including travel demand management. 
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Figure 8: WRTM Structure. 

Originally, the planned model build was to include two levels of zonal aggregation within the 
model: the larger zones with approximately 400 households each within more rural areas, and 
smaller zones in Hamilton and other cities of around 250 households each, with intention of 
allowing for more advanced public transport patterns to be developed within Hamilton. 
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After the completion of household travel surveys (labelled as Household Person Trip 
Generation/Attraction Rates in Figure 8), it became clear that the split-level zonal aggregation 
originally planned was not required to model public transport patterns within Hamilton. 

Figure 8 shows the detailed structure of WRTM, including submodels, inputs and outputs, 
model parameters and information flow between the submodels. The model was built using 
TRACKS software. 

Model outputs are in the form of assigned transportation flows onto the network, by mode, 
time of day, trip purpose, origin and destination. Time and distance matrices are also available 
for vehicular trips between each possible area within the region. 

3.1.4. Economic Network Plan (ENP) 

The model was developed as a road funding and maintenance tool for Southland District 
Council, to deal with a fast-growing rural economy with a low population base, which causes 
issues in terms of funding roads within the district. The Economic Network Plan takes an asset 
management view of the road network within the District, so that funding is prioritised based 
on the costs of maintaining a road with respect to the economic value that road has to the 
district. 

Model inputs include: 

• GIS database, including land uses, transportation network, and other geographic 

information such as flood plains and liquefaction potential; 

• The asset management programme for the region currently used by Council (often 

held within RAMM); 

• Export receipts data from Statistics NZ; 

• Crash data from CAS, including the social cost and location of crashes; and 

• ADT traffic flows for each road within the Council. 

The model structure is shown in Figure 9. The ENP was developed using only data which is 
currently available in existing national databases (such as CAS and RAMM), or in databases 
which councils are required by law to build and maintain, such as land use, road network and 
infrastructure resilience geographical databases. 

An issue with the ENP is that the data provided by statistics NZ in the form of export receipts 
is not an accurate measure of value, depending on the type of export, particularly when 
considering services rather than goods. This can lead to some issues applying the ENP 
methodology to urban areas, where services often have a larger share of the local economy 
than goods. The ENP was also developed specifically with the Southland District in mind, 
which has the unique characteristics of being a majority exporter of goods through the local 
port, therefore simplifying the modelling process for assignment of economic value onto the 
transportation network. 
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Figure 9 : ENP model structure. 

3.1.5. Long-Term National Land Transport Demand Model (LTNLTDM) 

This model was created to evaluate a range of transport scenarios, considering long-term 
trends in population, land use, technology, economic growth and income, economic structure 
and policy. The intention of the model is to consider how transport patterns and scenarios 
could change through time, rather than to estimate specific future transport demands. 

The model dimensions are shown in   

Table 4.  

Table 4 : LTNLTDM model dimensions. 

Dimension Number Description 

Population 6 Population by age and sex, household type, labour force, etc. 

Growth and incomes 2 GDP by industry / region, household incomes by type / region 

Household vehicle demand 1 Vehicles per household by household type and region 

Freight demand 2 
Freight volumes by mode / industry / region, road freight tonne-
kilometres 

Prices 3 Taxes, fuel price at pump, vehicle price trends 

Vehicle fleet 1 Number of vehicles by age, type technology and size 

VKT and cost 4 
VKT by non-private passenger vehicles by vehicle type and 
age, emissions by vehicle type / age, cost per km of travel by 
vehicle type, tax revenue from transport 

Household travel 2 
Passenger kilometres by public transport and private vehicle, 
passenger vehicle VKT 
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The model is a hybrid between typical four-stage models used in regional transport modelling 
and econometric models that assume elasticity between transport demand and other factors. 
The formation of a hybrid model requires fewer spatial zones than typically used in a four-
stage model, with the model structured into 12 regions throughout New Zealand. 

This model has received some criticisms from industry, which mostly arise due to the 
assumption that supply of transport infrastructure is not constrained within the model. This 
means the model cannot be used to assess policy changes around the pricing of transport 
demand strategies (such as congestion charging, tolls, parking, etc.). 

Despite the omission of supply constraint within the LTNLTDM, it is likely that an NZNTM 
would use a similar modelling technique, where a hybrid model comprising both econometric 
submodels (for scenario testing) and transport demand elements (for forecasting) is applied. 

3.1.6. Vehicle Ownership Model (VOM) 

This research was conducted from an NZTA desire to standardise vehicle ownership 
modelling within various transport models around New Zealand. Vehicle ownership models 
form an important part of regional models in New Zealand, which are in turn used for 
forecasting transport demands and constraints in a range of work areas. The recommended 
model structure is shown in Figure 10. 
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Figure 10 : Recommended car ownership model strucmodel structure. 

It was initially recommended that a static disaggregate mode be used with demographic and 
household modelling; however it was recognised that this would require significant modelling 
efforts, time and cost. An intermediary car ownership model was recommended, based on the 
ownership model used in the Vehicle Fleet Emissions Model operated by MoT. 

3.2. Marine and Air 

3.2.1. National Freight Demands Study (NFDS) 

The study was completed to develop a comprehensive understanding of the freight industry, 
considering freight commodity, mode and region. The study captures both the current freight 
task in New Zealand and is able to forecast demands up to 2042. Data used in the study 
mostly is available from the Freight Information Gathering System (FIGS), Statistics NZ and 
MPI. Figure 11 shows the process used to update the most recent freight demand study. 
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Figure 11 : National Freight Demand Study update process. 

The outputs provided by the study are in the format of two OD matrices, with New Zealand 
regions as origins and destinations. The matrices are freight demand between each region in 
million tonnes, and transport demand between each region in billion tonne-kilometres. OD 
matrices are created for each commodity considered within the study (including general 
freight), and are aggregated at an annual level. 

The commodities and subcommodities used within the study are shown in  

Table 5. Some quantity of commodities such as petroleum is transported via pipeline and may 
not be relevant to the development of an NZNTM. 

Table 5 : National Freight Demands Study commodities. 

Aggregated commodities Subcommodities 

Milk and dairy Milk, dairy – perishable, dairy non-perishable 
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Logs and timber products Logs or wood chips, sawn timber, pulp and paper, wood products 

Livestock Dairy, beef, sheep, lambs, deer, other 

Meat and meat by-products Sheep/lamb, cattle, pork, by-products, other 

Horticulture products Potatoes, onions, other vegetables, kiwifruit, grapes, pipfruit, other fruit 

Other agricultural products Cereals, Palm kernel expeller, sugar, vegetable oils, hides and skin, other 

Wool Clean, greasy 

Fish No disaggregation 

Coal Bituminous, sub bituminous, lignite 

Petroleum No disaggregation 

Aggregate Roading, reclamation, building, fill, industrial sand 

Limestone, cement concrete and 
fertiliser 

Limestone (for cement, agriculture, industry or dolomite), fertiliser, cement, 
concrete 

Steel and aluminium Scrap steel, other steel, aluminium 

Other manufactured goods 
Metal products, furniture, transport and machinery, printing, textiles, food 
products, chemicals, non-metallic goods. 

Retailing 
Supermarket and other food, department stores and general retailing, 
appliances and furniture 

Couriers and post Postal services, courier pick-up and delivery services 

Imported cars No disaggregation 

Other minerals No disaggregation 

Waste Waste, recycling, cleanfill 

 

It is not clear as to how forecasts by commodity volume are assigned to create a transport 
requirement in tonne-kilometres for each mode, with mode share (%) for each commodity the 
only available indicator as to how freight demands are assigned. Further investigation may be 
required to understand what model types the study uses if the mode share / transport 
requirements modelling steps do not use the discrete choice models (nested logit models) 
which are usually used in best practice transport models. This practice would pick up changes 
in transport demand due to seasonal trends, if such data is available. 

3.2.2. Tourism Flows Model (TFM) 

The Tourism Flows Model was designed to take inputs from current tourism datasets and 
other datasets in New Zealand, to show current and future tourism demands on public 
infrastructure. The model was originally created as a planning tool for local government; 
however, its uses have expanded to include national planning and forecasts by a number of 
organisations such as the Department of Conservation, NZTA, and the Ministry of Tourism. 

The Tourism Flow Model has two parts, being the tourism flows submodel (where tourists go 
and what mode and corridor choices they choose) and the tourism activity submodel (what 
activities tourists undertake at their destination). The model dimensions of the tourism flows 
submodel are shown in   

Table 6, and the dimensions of the tourism activity submodel are shown in Table 7.  

Table 6 : Tourism Flows submodel dimensions. 

Dimension Number Description 



  

 

    

Status – Draft Page 20 

Project Number – 7480  10 December 2014

 

Traveller type 3 International, domestic overnight, domestic day 

Traveller Origin 18 
International – Australia, Americas, Japan, North-east Asia, 
rest of Asia, UK / Nordic / Ireland, rest of Europe, rest of world 

  

Domestic – Northland, Auckland, Waikato, Bay of Plenty, 
Gisborne / Hawkes Bay, Taranaki / Manawatu, Wellington, 
Tasman / Marlborough / Nelson / West Coast, Canterbury, 
Otago / Southland 

Year and season 2 per year 
Spring and Summer (October – March), Autumn and Winter 
(April – September) 

Transport mode 3 Road, air, other. 

Table 7 : Tourism Activity submodel dimensions. 

Dimension Number Description 

Area type 1 Regional tourism organisation 

Visitor type 2 International, domestic 

Visitor origin 18 
International – Australia, Americas, Japan, North-east Asia, 
rest of Asia, UK / Nordic / Ireland, rest of Europe, rest of world 

  

Domestic – Northland, Auckland, Waikato, Bay of Plenty, 
Gisborne / Hawkes Bay, Taranaki / Manawatu, Wellington, 
Tasman / Marlborough / Nelson / West Coast, Canterbury, 
Otago / Southland 

Visit year 1 Annually 1999 – 2012 

Measure 3 Visits, nights, expenditure 

 

The model takes inputs from the Domestic Travel Survey (DTS) and the International Visitor 
Survey (IVS) conducted by the Ministry of Economic Development, in addition to traffic counts 
at telemetry sites on State Highways. Data was also provided by Air New Zealand to 
supplement the DTS and IVS data, so that stopovers could be included in the analysis rather 
than assuming all air trips are direct from origin to destination. 

Outputs from the dynamic module include the current and future volumes of trips anticipated 
on state highways, aviation corridors and on other modes (for example the Interislander Ferry, 
rail, tramping), while outputs from the static module include the number of visits made, the 
number of nights spent at a location, and the amount of expenditure at the location. 

The Tourism Flow model is broken into 128 separate spatial areas for consideration as an 
origin or destination within New Zealand, and international travellers are identified as 
originating from eight geographical areas around the world. Each spatial area is known as a 
‘Tourism Flow Area’ or TFA, taking into consideration the 185 areas used in the IVS, the 9,800 
locations used in the DTS, and the 67 territorial local authorities for tourism planning and 
funding purposes.  

Due to the nature of the DTS and IVS, the Tourism Flows Model is not able to consider 
stopover trips for road-based travel, for example trips made to Cambridge and Taihape while 
driving from Auckland to Wellington. This results in the under-estimation of tourism trips and 
expenditure in some areas. The mode category ‘other’ cannot be spatially represented in 
terms of trips on public infrastructure due to the multimodal nature of trips in this category, and 
the complexities around allocating multimodal trips onto the correct transport corridor for that 
mode. 
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4. Summary of model structure 

4.1. Comparison of submodels 

Table 8 below provides a comparison between the submodels incorporated in the international 
and New Zealand models. In terms of submodels where New Zealand capabilities are below 
international capabilities, the following submodels areas are not well-developed within New 
Zealand: 

• Domestic long-distance / person-level long-distance model; 

• International model; 

• Household driving license model and; 

• Emissions model. 

Table 8 : 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 √ � √ √ � � √ � � � � � 

 

If it is recommended that a NZNTM be developed roughly using either the SAMPERS or 
Norwegian National Transport Model structures, further work would be required to develop 
both a domestic-long distance / person-level long distance model and an international trips 
model. 

The purpose of the household driving licence submodel within the Norwegian National 
Transport Model is to constrain the number of persons who can be assigned to drive vehicles, 
in the mode choice stage of the model. This restriction on allocation of trips into car-based 
modes can also be represented within other models in the form of a car ownership submodel, 
or from household travel surveys if the surveys include persons who are at or above driving 
age and choose other modes as they cannot drive.  
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With a global focus on environmental concerns related to transport, it is suggested that a 
robust sub-model for emissions be developed. MoT currently own and operate a robust 
Vehicle Fleet Emissions Model covering all vehicles in New Zealand, which is yet to be 
reviewed for this stage of the project. 

4.2. Modelling Capability 

In terms of the current modelling capabilities in New Zealand compared to internationally, 
there is a disconnection in the modelling techniques used in the land transport sector in 
comparison to the maritime and aviation sectors. In both the international models examined, 
freight, maritime and aviation movements are integrated within the forecasting model 
alongside land transport movements, whereas in New Zealand the most detailed maritime and 
aviation models do not use the four-stage transport forecasting techniques which are usually 
applied in the most advanced New Zealand land transport models. 

An issue which could occur if a short-distance or domestic trips submodel was to be used as 
part of an NZNTM, is that the corresponding capabilities in New Zealand (regional strategic 
models) with overseas versions of this model are not covered on a New Zealand-wide basis. 
For example, there are only three strategic models in New Zealand that can be considered to 
be regional models, as the other model coverage areas do not match up with regional 
boundaries. This means that in terms of the submodel capabilities for short-distance or 
domestic trips models, New Zealand only has this full capability in three regions in New 
Zealand, with sporadic coverage elsewhere. 

If the intention is to use data outputs from regional models to feed into an NZNTM in the place 
of short-distance trip submodels, strategic models need to be developed to cover all regions 
within New Zealand with boundaries which align to each other. For any NZNTM updates, it will 
be important that regional models are all updated simultaneously so that the NZNTM has 
congruent data from all regional models on which to form a base year for further forecasts. 

Generally within New Zealand models compared to overseas models, we have a rich level of 
data disaggregation due to the complexity involved in the models we have; however we need 
a method of incorporating the available submodels in  a coherent  manner. It is recommended 
that we develop a user-friendly model that can be added to at a later date if more advanced 
transport modelling capabilities are required. 

 

 

 


