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1.  Introduction 

1.1. Purpose 

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

(NZNTM) could look and to enable the Ministry of Transport (MoT) to enhance their inter-

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

approach, and aims to provide the 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. A further purpose of this project is to develop a 

research partnership between the MoT and the University of Auckland’s (UoA) Transportation 

Research Centre (TRC) to assist in further developing the concept of a NZNTM. As part of the 

development process, the TRC will undertake a best practice international/national review and 

deliver a scoping document outlining how the Ministry/Crown Agencies can develop the 

necessary capabilities to run and manage such a model.  

The project will involve significant stakeholder engagement and consultation, particularly to 

understand the various models currently used at a national level. 

The intention of this initial report is to identify and review the capabilities of the systems and 

models used internationally across the various transport modes. This includes a review of the 

governance and political structures relevant to the transportation industry in those countries.   

Appendix 1 provides a summary table of the national and regional models described in this 

report. This table should assist drawing conclusions around various countries capabilities to 

model multi-modal future transport requirements in later stages of the project, given the model 

inputs and outputs. This is likely to be useful for development of the proposed NZNTM.  

1.2. Background context 

With an increase in interregional mobility, transport agencies are investing in forecasting tools 

and national transport model capabilities that extend beyond the urban and regional level. A 

study by Romero-Jordan et al. (2010) states that reducing fuel consumption is a policy priority 

for governments globally. For these reasons, and because national transport models can help 

resolve the competition for national infrastructure investments between regions (Lundqvist and 

Mattsson, 2002), we have seen significant attention placed on national transport models in 

recent decades. National transport demand models can also support policy-making decisions 

by providing a multi-modal framework for understanding the impact of the different 

alternatives.  

The objective of this particular report is to provide a summary of existing international models, 

thus providing the information for a best practise benchmark target to be identified in the 

forthcoming workstream 3 report. This is expected to assist MoT in developing the capabilities 
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of a NZNTM. This report describes the main transport models identified in each of the 

following countries: 

• Australia; 

• UK; 

• Ireland 

• Denmark; 

• Norway; 

• Netherlands; 

• Sweden; and 

• North America (USA, Canada). 

The following international review section is divided into two parts, with Section 2.1 focusing 

on national models that include all modes of travel. Section 2.2 focuses on national and 

regional models that only cover land transport.   

 

2. International Review 

2.1. National Transport Models (all modes) 

2.1.1. Sweden 

The first generation of national models was developed by the Swedish transport authorities 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). 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 of Sweden are divided into 180 zones, with the  

details becoming coarser as distance increases. SAMPERS comprises of: 

• Regional models; 

• Long distance models; and 

• International models. 

A key step in the model was to add car trips from the 670-zone level to the regional 8,500 

zone-level, and to add up train trips from the regional, long distance and international levels. 

The main source of data was the National Swedish Travel Survey, with Statistics Sweden 

producing the land use data. The disaggregated data was aggregated at the zoning level.   

The regional models produce estimates of trips for the following modes:  

• Commercial vehicles;  

• Car;  
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• Bus;  

• Train;  

• Cycling and walking.  

Public transport mode choice is handled at two levels in the model. First, there is a general 

public transport mode at the mode choice level. Then there is a bus and train mode choice at 

the lowest level of the model. There are five other trip purposes defined: business, school, 

social, recreation and other. The aim of the model is also to capture trip chaining. This has 

been done by conditioning secondary destinations and work based trips on the work trip. For 

example, if a person has made a work trip, then he/she can choose to make a shopping trip 

as an intermediate stop on the way from work to home. The trips are divided into three 

categories in the model, home-based, secondary destination and work based.   

Long distance trips are modelled as trips longer than 100 km in one direction. The modes for 

these trips were defined as:  

• 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. Two trip 

purposes are defined, private trips and business trips. 

International trips are classified into two main models - one for Swedes traveling to and from 

other countries, and one for non-Swedes traveling to and from Sweden. There is one 

important exception to this rule; namely, the short trips made between the very south of 

Sweden and the Danish island SjreIland (including Copenhagen). These trips are an 

extension of the regional model for the South region. The model structure contains three 

choice dimensions, trip frequency, mode choice and route choice.  

In addition to the three models, a car ownership model is included. The model was developed 

by the Swedish National Road and Transport Research Institute. The model gives car 

ownership levels at the zone level. The main variables in this model are income, fuel price, 

age and company car. 

2.1.2. Norway 

The Norwegian model was developed in 1990. The primary objective of the model was to 

assess the success of carbon-dioxide control measures implemented in Norway (Fox et al., 

2003). The secondary objective was to forecast transport demand. In order to create a system 

that shows sensitivity to different policies, and their impacts upon different parts of the 

population, it was decided to develop a system using a high level of disaggregation. 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, 
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car, public transport, walking and cycle and for long-distance are car, bus, train, boat and air. 

The system was designed to be sensitive to 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 system was also designed to reflect changes in demography and mobility over its 

forecasting, and to show sensitivity to the fixed and variable costs of the different models of 

private travel. The model structure is similar to the Netherland’s model, LMS. However, to 

reflect the different objectives of the Norwegian system, two major changes were made to the 

LMS structure: 

• The environmental problem resulting from vehicular emissions is proportional to overall 

levels of demand, and therefore, it was not necessary to produce forecasts with a high 

level of spatial detail. As a consequence, the detailed trip matrices, network 

assignments and link detail used in the LMS were not required. 

• A key output from the system is car kilometrage. Given that some policies might have 

a more than marginal effect on car costs, it was desirable to have a variant model to 

predict car ownership and usage using a single consistent economic framework, in 

addition to the standard approach of LMS. 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. 

As in the LMS, the Norwegian model system accounts for changes in income, population and 

employment. The main outputs of the Norwegian model system are predicted car ownership 

and usage, predicted person kilometres for all modes and predicted fuel use and emissions. 

2.1.3. Canada  

The Ministry of Transport in Canada has recently decided to develop a multi-modal transport 

model for the Alberta province. The model will provide a vision to guide decisions on transport 

investments, policies and programs. The modes it will be comprised of are road, rail, air, port, 

active modes and public transport. The goal is to provide an integrated, cost-efficient, multi-

modal transportation system that is safe, affordable, and accessible to all Albertans. Some of 

the key objectives are: 

• All Albertans and Alberta businesses will have equal access to a transportation system 

with a variety of modes to transport people and goods within the province, across 

Canada and internationally.  

• Alberta’s transportation system will support a high quality of life by incorporating active 

transportation options in both rural and urban areas. 

• Alberta’s transportation system will include easily accessible public transportation 

options in and between communities. 

The model is expected to be finalised late 2014.  
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2.2. National and Regional Land Transport Models 

2.2.1. Australia 

Australia has a number of transport models (Sinclair Knight Merz, 2009). Table 1 gives the 

name of the models and the authority that developed them. 

Table 1: Australia's Transport Models adopted from (Sinclair Knight Merz, 2009) 

Jurisdiction Authority Model Name 

New South Wales 
Ministry of Transport- 

Transport Data Centre (MoT) 

Sydney Strategic Transport 

Model (STM) 

Victoria 
Department of Transport 

(DoT) 

Melbourne Integrated 

Transport Model (MITM) 

South Australia 

Department of Transport, 

Energy and Infrastructure 

(DTEI) 

Metropolitan Adelaide 

Strategic Transport 

Evaluation Model (MASTEM) 

Western Australia 
Department for Planning and 

Infrastructure (DPI) 

Strategic Transport 

Evaluation Model (STEM) 

Queensland 
Department of Main Roads 

(DMR) 

Brisbane Strategic Transport 

Model – Multi-Modal (BTSM-

MM) 

Australian Capital Territory 
Department of Territory and 

Municipal Services (TAMS) 

Canberra Strategic Transport 

Model (CSTM) 

The Sydney Strategic Travel Model is operated by the Bureau of Transport Statistics for 

forecasting travel patterns in Sydney, Newcastle and Wollongong. It incorporates 8 modes: 

car, rail, bus, light rail, ferry, bike, walking and taxi. There are around 2,690 travel zones which 

produces estimates of travel time between and within each zone. The inputs of the model are 

population (current demographics), employment (journey to work), daily travel patterns of 

residents from Household Travel Surveys, freight movement model (fixed OD matrix), public 

transport networks and road networks. The modelling is based on a tour-based approach, 

which means that full round trips of a traveller are modelled instead of individual trips.   

The Melbourne Integrated Transport Model (MITM) is an in-house strategic transport model 

used by the Department of Transport, Victoria. The MITM is a multi-modal analytical tool 

incorporating public transport (tram, train and bus), car, freight and aviation. The model covers 

2912 zones. The inputs of the model are household car ownership, freight model, park and 

ride, regional rail model and Melbourne airport model, mode choice, and land projections. A 

stand-alone freight-forecasting module was developed in 2007, which provides commercial 

vehicle inputs to the main model. 
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The Metropolitan Adelaide Strategic Transport Evaluation Model (MASTEM) was developed in 

2003. It enables the integrated analysis of walking, cycle, train, bus and tram along with car 

and commercial (light and heavy) vehicle travel, both individually and collectively. The zonal 

configuration is based on the journey to work zoning structure used in the Census for 

Adelaide. In total there are 283 internal zones and 21 external loading points situated around 

the metropolitan perimeter. The inputs are land use data, zonal household attribute 

information (from the Metropolitan Adelaide Household Travel Survey) and network layout for 

both road and public transport. The assignment methodology includes junction modelling with 

all signalized intersections in the network. 

Strategic Transport Evaluation Model (STEM), also known as the Future Perth model, is one 

of the transport models used in Western Australia and is a high level strategic multi-modal 

model for land use and transport policy assessment. It has a total of 500 zones. The inputs 

are observed trip matrices of passenger and commercial vehicles, cycle, land use, 

demographic data, economic parameters and network data of both public transport and road. 

STEM implements parking charges in the Perth and Fremantle CBD areas. These are applied 

to all trips and are implemented at the zonal level.  

A commercial vehicle sub-model provides estimates of light and heavy truck trips. Light 

commercial vehicles (such as couriers and trade vehicles) are not included in the model. 

Brisbane Strategic Transport Model – Multi-Modal (BTSM-MM) was originally developed by 

Brisbane City Council with input from Queensland Department of Main Roads and 

Queensland Transport. The model incorporates car, commercial vehicles (medium and 

heavy), public transport (park and ride and kiss and ride), cycle and walking. The inputs are 

predominantly transport demand based on land use, travel characteristics, road network, 

public transport services and road tolls. BSTM currently includes parking charges applied in 

the CBD and surrounding area; separate charges for peak and off-peak periods are used. 

Canberra Strategic Transport Model (CSTM) is a four-step strategic transport model covering 

the entire Australian Capital Territory (ACT) and is managed by the ACT Department of 

Territory and Municipal Services (TAMS). CSTM includes two modes, car and public transport. 

The model has been developed only for the AM peak period. Slow modes (walking and cycle) 

are not included in the model and commercial vehicles are excluded on the basis of data 

availability. 

2.2.2. United Kingdom  

Great Britain’s National Transport Model (NTM) is a multi-modal model which provides a tool 

for comparing the national consequences of alternative national transport policies or widely-

applied local transport policies, against a range of background scenarios which take into 

account the major factors affecting future patterns of travel. It is used for the 10 Year Plan 

(GOV.UK, 2008). NTM comprises of six modes: car, passenger rail, bus, rail freight, walk and 

cycle. The base year of the model is 2003. The NTM draws extensively on the data available 

including: 

• The National Travel Survey; 

• Family Expenditure Survey income and car ownership data; 

• Core and manual count data from the Traffic Census; 
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• The Department of Transport's road traffic speed surveys; 

• Rail passenger origin/destination data from ticket sales; 

• Rail service level data from timetables; and 

• Census journey to work data. 

 

The model is composed of a series of sub-models which produce the main model. Three of 

the sub-models are applied in iteration to produce the key outputs. These three sub-models 

are Demand Model, Road Capacity and Costs Model and the National Rail Model. The 

iterations between the different sub-models allow forecasts of modal share to be influenced by 

changes in the relative costs of different modes and changes as a result of congestion on road 

and rail.  The Demand Model is the key model for the NTM's iteration process. This model 

takes information on the total number of person-trips and the costs of travelling by each mode 

and produces forecasts of the number of person-trips by distance, purpose and mode. The 

model is calibrated to reproduce:  a) observed travel patterns for the base year in the National 

Travel Survey and b) elasticity’s (of traffic with respect to fuel costs and rail trips with respect 

to fares) derived from econometric models. It produces mode share information for all six 

modes and passes disaggregated outputs on rail trips to the Rail Network Model and on car 

trips to the Road Capacity and Costs Model.  

The outputs of the Road Capacity and Costs Model are: 

• Traffic by journey purpose and vehicle type; 

• The total delay relative to free-flow speed, used for calculating congestion (by road 

type, area type etc.); 

• Total tailpipe emissions of three key pollutants - CO2, NOx and PM10 - using emission 

equations; 

• As a function of speed at a detailed level (by time period); and 

• Car speeds by road type, area type etc., which are multiplied back by mileage profiles 

to give a change in the elements of car driver journey costs for each distance band and 

origin-destination area types. These are fed back into the Demand Model. 

2.2.3. Ireland 

In 2011, the National Roads Authority (NRA) completed the development of the National 

Transport Model (NTM). The objective of NTM was to support the strategic planning on the 

road network over the period to 2040 by providing a complete view of the impacts of mainly 

demand reduction, emissions benefits, decongestion and mode share impacts (Shiels et al., 

2011). NTM comprises of four modes: car, rail, bus and commercial vehicles. The structure of 

the NTM can be broken down into four sub-models:  

• Rail Model – National Rail Model (NRM);  

• Bus Model – National Bus Model (NBM);  

• Traffic Model – National Traffic Model (NTM); and  

• The Variable Demand Model (VDM).  
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The VDM is the central tool of the model which interfaces with the vehicular traffic and public 

transport elements. The model takes the outputs from the traffic and public transport 

assignments, performs the relevant demand calculations and then feeds the updated demand 

matrices back into the assignment models. Table 2 provides a summary of NTM’s outputs.  

For urban areas, disaggregation of zones to small geographical areas is possible. This allows 

the high proportion of walking and cycling activity to be reflected in sub-models as trips 

between zones (inter-zonal trips).  

In terms of the data sources for the sub-models, the traffic model inputs are from the Census 

journey to work, origin-destination surveys and volumetric counts. For the public transport sub-

models, the inputs are from NAVTEQ data which contains the location of main stations, 

network, services and frequencies.  The Irish Rail Census and Attitude Survey are used to 

determine the demand for rail. Demand on bus services within cities is not included within the 

scope of the National Transport Model – this is reflected within the relevant urban models. 

It was considered that domestic air travel was not a significant part of national travel and to 

minimise technical risk, it was excluded in the NTM. International travel was also excluded 

other than the modelling of access to major international ports (air and sea).  

Table 2: NTM outputs summary 

Criteria Measure 

Travel Demand 

Traffic flow on roads  

Passenger flow on rail links  

Bus demand by link/route  

Network passenger/traffic demand  

Mode share impacts  

Travel Time impacts  

Journey length impacts  

Changes in demand  

Speed on links  

Network Performance Indicators (km, hrs, 

trips, etc.) 

Financial 

Traffic flow through toll points  

Toll revenue  

Public transport fare revenue  

Impact on exchequer  

Environmental 

Vehicle km travelled (by all modes)  

Emission (at inter-zonal level)  

Input to accessibility model (for 

consideration of Wider Economic Benefits)  
Input to air quality models  
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2.2.4. Netherlands 

The Netherlands National Model System (LMS) was developed in 1986 for the Dutch Ministry 

of Transport and Public Works (Fox et al., 2003). The objective of the LMS is to predict traffic 

forecasts for the medium and long term and provide insights into mobility pattern changes. 

LMS takes into account changes in work practice such as telecommuting and changes in type 

of car in the fleet. A key function of the model is that it can produce results for different travel 

purposes and for specific groups of people and households. This allows LMS to determine the 

impact of policy measures on specific groups in the Dutch population.  

The model has a total of 1308 zones; the zones are smaller in size in the more densely 

populated urban areas. LMS comprises of six modes: commercial vehicles, car, bus, tram, 

metro and trains. The input variables for the model are socio-economic, demographic, and 

spatial and network characteristics. These variables are determined through forecasts 

produced by other government organisations and departments. The outputs of the LMS 

application are for a given scenario which is defined within changes in the input variables. The 

final outputs are loaded road and rail networks in combination with OD matrices for the tram, 

bus and metro. These outputs can be disaggregated into different market segments. Interim 

outputs prior to network loading are possible to obtain fast approximations for policy testing.  

2.2.5. Denmark 

The Danish National Transport Model aims to assess all projects in Demark on a common set 

of reference assumptions (Rich et al., 2010). The model relies on several data sources and a 

zone system. The two main data sources are the Danish Travel Survey (TU, from the Danish 

TransportvaneUndersøgelsen) and the national register. Additional data sources are obtained 

from surveys that are intended to answer specific needs. The zone system is defined 

according to four different aggregation levels, which are all internally consistent in the sense 

that the more disaggregate levels add up to the more aggregate. The most aggregate level is 

the municipality level (L0) consisting of 98 zones, whereas the most disaggregate level (L3) 

consists of 3,670 zones. The demand model will be estimated at the L3 level, and the 

parameters will be used for calculating aggregate measures to be used for more aggregate 

versions of the model. 

In terms of the model structure, in the first stage, all of the assumptions of population 

forecasts, network, and employment forecasts are defined. These are exogenous to the 

model. In the second stage, the model consists of two parallel blocks: (i) a passenger demand 

model, and (ii) a freight demand model.  

The freight model includes three sub-models: trade model, logistics model, and route choice 

models. The trade model aims to forecast trade between zones provided developments in 

international trade. The logistic choices in the logistics model include: i) choice of 

frequency/shipment size, ii) choice of loading unit, iii) use of distribution centres, freight 

terminals, and ports, iv) mode used for each leg of the transport chain, and v) choice of 

crossing. The aggregation of origin-destination (OD) flows between the zones provides the 

result of the logistic model and inputs for the route choice models.  

Passenger demand model is decomposed into two sequentially linked sub-models: (i) a 

strategic model, and (ii) a demand model. The demand model is composed of a model for 
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long-term choices. The strategic model is a household based model, which does not directly 

address demand for transport. The model defines pre-conditions for the transport pattern of 

the household. Three main choices are considered: (a) residential location choice, (b) choice 

of work location(s) and (c) choice of the number and type of cars.  

The assignment model describes road transport and public transport. The model also includes 

a sub-model for cycle and walking as main modes. The road network was built using the 

Navteq map combined with various other data sources. The model is fed with travel matrices 

predicted from the passenger demand model and the freight model, feeder transport to 

airports, and preloaded bus routes (in order to model congestion). In the second phase of the 

model development, park & ride is integrated into the modelling of public transport chains, and 

the resulting car traffic is included in the road assignment model. The public transport network 

was built using the data from “rejseplanen.dk”, which consist of both rail and bus lines, as well 

as the timetables.  

2.2.6. United States 

The United States of America (USA) has a number of transport models specific to the major 

states. Table 3 gives the names of the models and the authority that uses them. 

Table 3: Transport Models in USA 

Jurisdiction Authority Model Name 

Florida 
Florida Department of 

Transport (FDoT) 

Florida Standard Urban 

Transportation Model 

Structure (FSUTMS) 

Maryland 

Maryland Department of 

Transportation 

Maryland Department of 

Planning 

Maryland Statewide 

Transportation Model 

Oregon 
Oregon Department of 

Transport 
Oregon Statewide Model 

Georgia 
Georgia Department of 

Transport 
Georgia Statewide Model 

 

The Florida Department of Transport utilises the Florida Standard Urban Transport Model 

Structure (FSUTMS) for forecasting public transport and travel demand for metropolitan areas. 

FSUTMS models include the following major components: a transit network, access to transit, 

transit paths and skims, mode choice model, and transit assignment. The four primary steps in 

the travel forecasting model are: trip generation, trip distribution, mode choice, and 

assignment. 

The Maryland Statewide Transportation Model (MSTM) is a multi-layer travel demand model 

working at regional, statewide and urban levels to forecast and analyse key measures of 

transportation system performance. The Regional Model covers North America, the Statewide 

Model includes Maryland, Washington DC, Delaware and selected areas in Pennsylvania, 



  

    

Status – Final Draft Page 11 3 September 2014 

Project Number – 33745   

 

Virginia and West Virginia, and the Urban Model, which serves to link for comparison 

purposes only where they exist within the statewide model study area. MSTM provides 

comprehensive demand modelling and forecasting capabilities in and around Maryland for: 

• Corridor status; 

• Freight movement; 

• Transportation/land use changes; 

• Impacts of external factors and policies; and 

• Long-range plan and project prioritization. 

The model comprises of 1588 Statewide Model zones and 151 Regional Model zones. The 

Maryland Statewide Transportation Model (MSTM) generates motorised trips only. Walk and 

cycle trips are generated by trip generation, but are not included in trip tables for subsequent 

modules. 

The Oregon Statewide Model integrates the interaction between the economy, land use and 

transportation systems. It is comprised of eight sub-models: 

• Economic Model: determines the growth of the state’s economy; 

• Population Synthesizer; 

• Location Model: allocates business productions and transactions; 

• Aggregate Land Development – identifies land availability; 

• Person travel; 

• Commercial goods transport; 

• External goods transport; and 

• Transport Model: allocates trips to routes. 

Only two modes have been defined for the statewide model – passenger and freight. This 

definition obviated the need for a separate mode choice step. Instead, mode choice was 

combined with route choice in the assignment stage. Freight demand is divided into light truck, 

heavy truck, and container truck. Land use was separated into urban and rural then sub-

categorised into commercial, residential and industrial. The model has a total of 145 zones.  

Georgia Statewide Model covers considerable network and zonal detail within Georgia, 

reduced detail in the five adjacent states, and substantially reduced detail beyond them. It 

includes both person and freight flow models that estimate demand separately. A combined 

traffic assignment procedure is used to estimate traffic volumes and travel times. The model is 

comprised of the four-step transportation planning model. For Person Travel model, four trip 

purposes were defined for each travel market:  

• Home-based work (HBW);  

• Home-based other (HBO);   

• Non-home-based (NHB); and  

• Commercial.  
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As for the Freight Demand Travel Model, the demand is modelled at three levels of 

geography:  

• Short-range (within Georgia);  

• Medium-range (between Georgia and adjacent states); and  

• Long-range (between Georgia and non-adjacent states).  
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3. Summary 

The aim of this report was to provide the Ministry of Transport with an overview of the current 

national and regional transport models used internationally. The countries included in this 

review are: 

• Australia; 

• UK; 

• Ireland 

• Denmark; 

• Norway; 

• Netherlands; 

• Sweden; and 

• North America (USA, Canada). 

Table 4, in Appendix A, provides a summary of the national and regional models described in 

this report.   

The main objectives behind the reviewed national transport models were to assess the 

impacts of policies, evaluate regional development projects and forecast transport demand. 

The key reason for developing national transport models was said to be, to provide a common 

basis for assessment of policies and regional projects in terms of assumptions.   

It was found that most of the reviewed national and regional models were focused on the 

various land transport modes. Modes typically included cars, commercial vehicles, public 

transport and slow modes (walking and cycle). European countries, such as Sweden and 

Norway, have developed national models that include all modes. A review of transport models 

in the USA and Canada was also progressed, with these countries largely relying on regional 

land transport demand models.  

Common data sources to determine car ownership and trip patterns were censuses and 

household travel surveys. Public transport networks and timetables were obtained from the 

individual agencies.  

Sweden’s national transport model, SAMPERS, is the most comprehensive comprising three 

sub-models: regional models, long distance models and international models. Long distance 

trips are modelled as trips longer than 100 km in one direction.  The main source of data was 

the National Swedish Travel Survey. Statistics Sweden produced land use data. The 

disaggregated data was aggregated at the zoning level. The model uses 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. 
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Appendix A 
Table 4 provides a summary of the national and regional models described in Section 2.  

Table 4: Summary of Regional and National Models Worldwide 

Country Purpose of Model 
National/ 

Regional Model 
Modes Sub-Models 

Input Data 

Sources 

Disaggregated 

and aggregated 

data 

AUSTRALIA 

Sydney Strategic 

Transport Model 

(STM) 

To assess road pricing 

effects on private vehicles 

at the strategic level. 

Regional 

car, rail, bus, light rail, 

ferry, bike, walking and 

taxi 

N/A 
Household travel 

survey 
Disaggregated data 

Melbourne 

Integrated 

Transport Model 

(MITM) 

To assess road pricing 

effects on private vehicles 

at the strategic level. 

Regional 

 

Public transport (all tram, 

train and bus services), 

cars, freight and aviation 

Regional rail model 

Melbourne airport model 

Freight model 

 

Victorian Integrated 
Survey of Travel 

and Activity 

 

Disaggregated data 

Metropolitan 

Adelaide 

Strategic 

Transport 

Evaluation Model 

(MASTEM) 

To assess road pricing 

effects on private vehicles 

at the strategic level. 

Regional 

walking, cycle, train, bus, 

tram, car and commercial 

(light and heavy) vehicles  

N/A 

Metropolitan Adelaide 

Household travel 

survey 

Disaggregated data 
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Strategic 

Transport 

Evaluation Model 

(STEM) 

To determine the effects of 

land use and transport 

policies on trips. 

Regional 
car, commercial vehicles, 

cycle, public transport  

commercial (light and 

heavy trucks) vehicles 

model 

Census Disaggregated data 

Brisbane 

Strategic 

Transport Model 

– Multi-Modal 

(BTSM-MM) 

To assess road pricing 
effects on private vehicles 
at the strategic level. The 
model determines the 
impact of different 

charges by vehicle type. 

Regional 

cars, commercial 

vehicles (medium and 

heavy), public transport 

(park and ride and kiss 

and ride), cycle and 

walking 

N/A Census Disaggregated data 

Canberra 

Strategic 

Transport Model 

(CSTM) 

To assess road pricing 
effects on private vehicles 
at the strategic level. 

Regional car, public transport N/A Census Disaggregate data 

UNITED STATES 

Florida Standard 
Urban 
Transportation 
Model Structure 
(FSUTMS) 

The objective is to forecast 
public transport and travel 
demand for metropolitan 
areas 

Regional 

car, light rail 

transit (LRT), commuter 

rail (CR), bus rapid transit 

(BRT), ferries 

Aggregate Rail Ridership 

Forecast (ARRF) model 

Transit Boardings and 

Estimation Simulation Tool 

(TBEST) 

Highway and transit 

data 

Transit on-board 

surveys 

Disaggregated data 

Maryland 
Statewide 
Transportation 
Model 

The objective is to forecast 
the impact of land use 
changes and transport 
demand. The model is 
used to forecast and 
analyse key measures of 
transportation system 
performance. 

Regional car, commercial vehicle 

Baltimore Metropolitan 

Council (BMC) Model  

Metro Washington Council 

of Governments (MWCOG) 

Model 

Regional household 

travel surveys 

National household 

travel surveys 

Disaggregated data 
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Oregon Statewide 
Model 

The objective is to forecast 
the impact of land use 
changes and transport 
demand. 

Regional 

Car, commercial (light 

truck, heavy truck, and 

container truck) vehicles 

Economic model 

Population synthesizer 

Location model 

Aggregate land 

development  

Person travel 

Commercial goods 

transport 

External goods transport 

Transport model 

Not Available 

Disaggregated data 

used for sub-models 

and aggregated data 

for the main model. 

Georgia 
Statewide Model 

The objective is to forecast 
the impact of land use 
changes and transport 
demand. 

Regional 
car, commercial vehicles, 

public transport 

Person travel 

Freight demand travel 

American Traveller 

Survey 

Amtrak passenger 

counts 

Global Insight 

Transearch 

Disaggregated data 

CANADA 

Transport Model 

(Alberta) 

The objective of the model 
is to provide a long-term 
(50-year) vision to guide 
decisions on transportation 
investments, policies and 
programs. 

 

Regional 

road, rail, air, port, 

active modes and 

public transport 

N/A Census Disaggregate data 
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UNITED KINGDOM 

Great Britain’s 

National 

Transport Model 

(NTM) 

The model provides a tool 

for comparing the national 

consequences of 

alternative national 

transport policies or widely-

applied local transport 

policies 

National 

commercial vehicles, 

cars, rail, bus, 

walking and cycle 

Demand model 

Road capacity and costs 

model 

National rail model 

National travel survey 

Family expenditure 

survey income and car 

ownership data; 

Core and manual count 

data from the traffic 

census; 

Department of 

Transport's road traffic 

speed surveys 

Rail passenger 

origin/destination data 

from ticket sales 

Rail service level data 

from timetables 

Census journey to work 

data 

Disaggregated data 

used for sub-models 

and aggregated data 

for the main model. 
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SCANDINAVIAN COUNTRIES 

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. 

National 

commercial vehicles, 

car, bus, train, air, 

cycle and walking 

Regional models 

Long distance models 

International models. 

 

National Swedish travel 

survey 

Oresund survey  

Fehmarn Belt survey 

land use data from 

Statistics Sweden 

Disaggregated data 

used for sub-models 

and aggregated data 

for the main model.  

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. 

National 

commercial vehicle, 

car,  walking, cycle, 

bus, train, boat and 

air 

Licence holding model  

Car-ownership and 

usage model  

Short distance travel 

model 

Long distance travel 

model 

Norwegian national travel 

survey  

Highly disaggregated 

data for sub-models 

Danish National 

Transport Model 

(Denmark) 

The objective was to 
establish a unified 
reference model, which will 
form a basis for transport 
policy analysis in Denmark. 

National 

commercial vehicles, 

car, bus, train, cycle 

and walking 

Passenger demand 

model 

Freight demand model 

Danish travel survey 

national register on 

Danish population 

Disaggregated data 

are used to form 

aggregated data at 

the various zone 

level (L0 –L3) 
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NETHERLANDS 

Netherlands 

National Model 

System (LMS) 

The objective of the LMS is 
to predict traffic forecasts 
for the medium and long 
term and provide insights 
into mobility pattern 
changes. 

National 

Car, commercial 

vehicles, train, bus, 

tram, metro, walking 

and cycle 

Licence holding model  

Car-ownership model  

Tour frequency model 

Mode-destination model 

 

OVG national travel 

survey  

Disaggregated data 

used for sub-models 

(18 variables were 

used to define each 

zone) and 

aggregated data for 

the main model.  

IRELAND 

Ireland’s National 

Transport Model 

(NTM) 

The objective of NTM was 
to support the strategic 
planning on the road 
network over the period to 
2040 by providing a 
complete view of the 
impacts of mainly demand 
reduction, emissions 
benefits, decongestion and 
mode share impacts. 

National 
car, rail, bus and 

commercial vehicles 

National rail model 

(NRM);  

National bus model 

(NBM);  

National traffic model 

(NTM);   

Variable demand model 

(VDM)  

census journey to work 

origin-destination surveys 

volumetric counts 

NAVTEQ data 

Irish Rail Census 

Attitude Survey 

Disaggregated data 

used for sub-models 

and aggregated data 

for the main model. 

 


