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Disclaimer

The results presented in the model should be regarded as an estimation derived from the best 

available data and information collected during the project. Its primary value lies in facilitating 

scenario comparisons rather than providing precise future values for certain indicators. 

The ITF warrants the outputs of the default scenarios in the model: Baseline, Current Policies 

and Climate Ambition. These scenarios are validated by the technical team and the Ministry of 

Road and Transport Development of Mongolia. The model allows to manually create alternative 

scenarios by adjusting input; however, the ITF does not endorse the outcomes of this exercise 

and should not be quoted as the source of any manual scenario results.

The use of the model, its default scenarios and any other elements is free. 

This work is under the CC BY-NC-SA 4.0 Creative Commons license and can be freely adapted 

and shared for non-commercial use. 

Please cite this work as: ITF (2023), “Urban Mobility Model for Ulaanbaatar”, Sustainable 

Infrastructure Programme in Asia – Transport, OECD Publishing, Paris.



3

Project overview

As part of SIPA, the Sustainable Infrastructure 

Programme in Asia, a national roadmap study was 

conducted in Mongolia.

It focused on decarbonising urban passenger 

transport in Ulaanbaatar, emphasising the role of 

public transport.

The main deliverables of this study are the Findings 

& Recommendations slide deck, the Urban 

Mobility model for Ulaanbaatar, and the current 

Model Manual.

This manual aims to guide users in utilising the 

model to support local policy building.

Access more information and project deliverables

Consultation with local stakeholders to 

better grasp the specificities of the urban 

environment and mobility system in Ulaanbaatar.

Data collection in cooperation with 

stakeholders in Mongolia

Scenario definition with partners in Mongolia: 

analysis of existing, planned and potential policy 

measures

Model handover to the Ministry of Road and 

Transport Development and the City of 

Ulaanbaatar for supporting local policy building

https://www.itf-oecd.org/repository/sipa-t-mongolia-repository
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General information about the model

The model is built in Microsoft Excel (macro-enabled workbooks)

It is based on the ITF Global Urban Passenger Model, from which the structure, formulas and 
initial calibration were extracted

The model covers the administrative boundaries of the City of Ulaanbaatar and relies on inputs 
from local stakeholders and open-source platforms:

o Ministry of Road and Transport Development of Mongolia

o City of Ulaanbaatar (Public Transport Department, Road Development Department, Urban 
Planning and Research Institute)

o Mongolian University of Science and Technology (MUST)

o UN DESA population data, Intergovernmental Panel on Climate Change (IPCC)
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Model purpose

It is a strategic modelling tool allowing to assess the impact of CO2 mitigation measures:

o Infrastructure Expansion (e.g. public transport infrastructure improvement)

o Public Transport Promotion (e.g. increased frequencies, lower fares)

o Shared Transport Promotion (e.g. car sharing, on-demand taxibus services)

o Restrictive Measures (e.g. parking restrictions, speed limitations)

o Pricing Measures (e.g. road pricing, parking pricing)

o Vehicle Technology Development (e.g. technology stock targets for private and public 

fleets)

o Other Measures (teleworking, land use mixture)

The model develops policy scenarios between 2015 and 2050 and evaluates related transport 

activity and emissions.
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Modelling scope – Level of disaggregation

To enhance the representation of urban mobility for different market segments, the model 

differentiates:

o 14 modes (current and possible in the future)

o 2 genders and 4 age cohorts

o 6 trip distance bins

o 4 fuel types (gasoline, diesel, electric, LPG/CNG)

o 5-year steps from 2015 to 2050
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Modelling scope – Transport modes

Non-motorised

Walk

Bicycle

Bike & 

Scooter 

sharing

Private vehicles

Car

Motorcycle

Shared mobility

Taxi

Ride sharing

Car sharing

Public transport

Suburban 

rail

BRT

Bus

Cable car

On-demand 

Taxibus

LRT
LRT

BRT
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Modelling scope – Population and distance categories

8 population categories 6 trip distance bins

4 age cohorts

0-4

5-19

20-59

60+

2 genders

Female

Male

0 – 1 km

1 – 2.5 km

2.5 – 5 km

5 – 10 km

10 – 20 km

20+ km
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Model output

Evolution of mode shares

Evolution of trips

Evolution of passenger demand
(Passenger KiloMetres)

Evolution of vehicle demand
(Passenger KiloMetres)

Evolution of CO2 emissions

 direct Tank To Wheel

 indirect Well To Tank
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Modelling framework
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Principle

Travel demand outputs Emissions outputs

Number of trips

Average trip distances

Mode shares

Passenger 

kilometres by 

mode (PKM)

CO2 and local 

pollutants by 

mode

Vehicle 

kilometres by 

mode (VKM)Vehicle load 

factors

Fuel/technology 

mix

▪ By distance bin

▪ By gender

▪ By fuel type

▪ By gender
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Modelling tool structure

Main sheets to use for a standard user:

Other sheets for more advanced users:
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Modelling tool structure

Main sheets for standard users

▪ Cover: overall model information, disclaimer, description, designers & contacts

▪ Scenario setting: definition of scenarios to test by adjusting each available policy measure

▪ Scenario output: main outcomes of the scenario presented as table and figures

▪ Scenario comparison: comparison of the scenario results with the three scenarios developed 

by the ITF: Baseline, Current Policies and Climate Ambition
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Modelling tool structure

Other sheets for more advanced users:

▪ Inputs Socio-eco: input sheet containing all socio-economic and demographic input data

▪ Supply: input sheet containing all transport supply input data (e.g. fares)

▪ Demand: input sheet containing all transport demand input data (e.g. speed, access/waiting time 
and occupancy rates)

▪ Model Calibration: lists the formulas used in the model and their related adjustable parameters

▪ City evolution: lists the evolution of the soci-eco-géo-demographic and supply characteristics

▪ Fleet: summarises vehicle fleet assumptions and its evolution for all modes and vehicles

▪ Trip rates & distances: lists the trip generation and trip distance distribution intermediate output

▪ Mode attributes: lists the intermediate mode attributes (e.g. travel time, cost)

▪ Demand detailed: provides all the model output at the most detailed level, for each age, gender 
and distance category



BASE MANIPULATIONS BEFORE

USING THE MODEL
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To do when opening the model

1. Enable Macro Content:

Upon opening the .xlsm model file, this small bar should appear:

Click on “Enable Content”

N.B. The interface may be slightly different depending on the version of Microsoft Excel

2. Learn key information:

Make sure that you are on the first “Cover” sheet:

Read it all, especially the Disclaimer, Introduction and Model scope sections

3. Disable automated calculation:

If you don’t already know how to do this manually

Switch to the second “Scenario setting” sheet:

On the top right, click the “Stop Auto Calculation” button:

     Congratulations, you are now good to start!



USE CASE: STANDARD USER



1. Access the “scenario setting” sheet:

2. Choose the scenario that you want to trigger:

There are 4 scenarios to choose from:

Manual – you must define your measure levels and fill the whole sheet, see more details on slide 21

Baseline – Ulaanbaatar city is evolving without any further action and technology development from 2020 on

Current Policies – the policies currently being considered and planned by local authorities are implemented up to 2050

Climate Ambition – more and stronger, yet feasible, measures are implemented to reach climate objectives

Click on the drop-down menu to select your scenario:

20

Generating a scenario
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Generating a scenario

3. Generating your scenario:

Click on the “Calculate scenario” button:

 Congratulations, you generated a scenario!
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Generating a scenario

Setting up a manual scenario:

Once the manual scenario is selected:

The different policy measure levels are gathered in 7 sections

representing the measure categories:

Vehicle technology assumption, Infrastructure Expansion,

Public Transport Promotion, Shared Transport Promotion,

Restrictive measures, Pricing measures, Other measures

You must fill in all the cells in white; otherwise, they are considered as a null value

N.B. When there is no drop-down menu, indicative values are provided when selecting a case to fill, error messages are provided when the 

values are inconsistent, with indications about the consistent range

Some of the 

cases to fill in
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Reading detailed output

Congratulations, you can now generate your own scenario!



24

Reading the output

1. Get results for the generated scenario:

Access the “Scenario output” sheet:

Output tables are displayed on the left and figures on the right.

It is possible to get access to mode 

shares disaggregated by mode instead of 

mode categories by expanding the rows 

(crosses on the left).
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Reading the output

2. Compare the scenario with the pre-defined scenarios:

Access the “Scenario comparison” sheet:

The sheet is organised like the previous one: tables are displayed on the left and figures on the right.

More disaggregated data can also be accessible by expanding the rows for Trips, Passenger-kilometres, Vehicle-

kilometres and CO2 emissions sections.
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Reading detailed output

Congratulations, you learn how to use the base features of the model!



USE CASE: MORE ADVANCED

USER



28

Reading detailed output

1. Looking for data on the evolution of city characteristics:

Access the “City evolution” sheet:

This sheet provides all the information on the evolution of socio-economic, demographic,

geographic and transport supply characteristics of the city considered in the model.

This sheet should not be edited by the user. Its content is the result of the data input sheets, 

scenario assumptions and model calibration, it will automatically be updated.
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Reading detailed output

2. Looking for data on the vehicle fleet characteristics:

Access the “Fleet” sheet:

This sheet provides all the information on the evolution of the main vehicle fleet characteristics.

It provides the average consumption, emission and occupancy rates for each motorised mode.

This sheet should not be edited by the user. Its content is the result of the data input sheets, 

scenario assumptions and model calibration, it will automatically be updated.

It distinguishes Vehicle and Derived 

fleet. The Derived fleet is computed 

based on assumptions regarding the 

emissions as opposed to the regular 

Vehicle fleet. For instance, the 

average emissions of a taxi are 

estimated as a coefficient times the 

emissions of private cars, a 

coefficient which is defined in the 

“Model-Calibration” sheet.
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Reading detailed output

3. Looking for data on the trip and distance characteristics:

Access the “Trip rates & distances” sheet:

This sheet should not be edited by the user. Its content is the result of the data input sheets, 

scenario assumptions and model calibration, it will automatically be updated.

This sheet provides all the 

information on the evolution of the 

trip characteristics. It indicates the 

average number of trips per day, the 

total number of trips and their 

distribution per distance category.
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Reading detailed output

4. Looking for data on the mode attributes:

Access the “Mode Attributes” sheet:

This sheet should not be edited by the user. Its content is the result of the data input sheets, 

scenario assumptions and model calibration, it will automatically be updated.

This sheet provides all the 

information on the evolution of 

modal attributes of the different 

modes (i.e. reliability & 

connectivity, time, cost, 

availability) for each distance 

category.

N.B. By default the rows are 

grouped, but they can be expanded 

by clicking on the cross on the left.
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Reading detailed output

5. Looking for detailed data on the travel demand:

Access the “Demand_detailed” sheet:

This sheet should not be edited by the user. Its content is the result of the data input sheets, 

scenario assumptions and model calibration, it will automatically be updated.

This sheet provides all the 

detailed demand output. It gives 

access to mode shares, trips, 

passenger-kilometres, vehicle-

kilometres, CO2 emissions (Tank 

To Wheel vs Well To Tank), for 

each category of distance, age, 

gender and for each mode. The 

“Scenario output” and “Scenario 

comparison” sheets are 

summaries of this sheet.
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Reading detailed output

Congratulations, you now know how to get more disaggregated data!
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Editing model data input

1. Adjusting socio-economic & demographic data:

Access the “Inputs Socio-eco” sheet:

You can adjust all the input 

values for the population, its 

distribution into age and gender 

groups, GDP per capita and area 

size between 2015 and 2050: you 

just need to replace the values in 

the table.

N.B. Cells in grey and columns and 

raw titles cannot be edited.
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Editing model data input

2. Adjusting transport supply data:

Access the “Supply” sheet:

You can adjust all the input 

values for the vehicle fleet size, 

the transport services size and 

the transport fares in 2015 and 

2020: you just need to replace 

the values in the table.

N.B. Cells in grey and columns and 

raw titles cannot be edited. Blank 

cells are not considered, and the 

model automatically makes a linear 

regression for getting a value.
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Editing model data input

3. Adjusting transport demand data:

Access the “Demand” sheet:

You can adjust all the input 

values for the average mode 

speed, the access time (time to 

access the mode, e.g. time to get 

to a bus stop), and the waiting 

time (e.g. time waiting for a bus 

at the bus stop) between 2015 

and 2050: you just need to 

replace the values in the table. 

Occupancy rate are only provided 

for 2015.

N.B. Cells in grey and columns and 

raw titles cannot be edited.
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Reading detailed output

Congratulations, you now know how to edit the model input data!
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Editing model parameters

1. Access the “Model-Calibration” sheet:

2. Read the description of the formulas & regressions:

Make sure that you understand the role of each parameter in the function before trying to adjust them.

3. Edit the parameter values:

Increase or decrease the parameter(s) to reach the expected adjusted effect. It is advised to make minor iteration from 

the original value.

4. Validate:

Check that the parameter change had the desired

effect and update it again if not.
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Reading detailed output

Congratulations, you can now edit the modelling assumptions!
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