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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.
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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
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Data collection in cooperation with
stakeholders in Mongolia

Consultation with local stakeholders to
better grasp the specificities of the urban
environment and mobility system in Ulaanbaatar.

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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MODEL OVERVIEW
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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 CO, mitigation measures:

O

O

O

Infrastructure Expansion (e.g. public transport infrastructure improvement)
Public Transport Promotion (e.g. increased frequencies, lower fares)
Shared Transport Promotion (e.g. car sharing, on-demand taxibus services)
Restrictive Measures (e.g. parking restrictions, speed limitations)

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

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

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
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Modelling scope — Population and distance categories
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Model output
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Modelling framework

Exogenous inputs

2015 data

Transport supply

Data projections to
2050

Demographic, socio-
economic, vehicle emissions

Scenario

Policy measure levels
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Principle

Number of trips Passenger Vehicle CO2 and local

Average trip distances ‘ kilometres by ‘ kilometres by ‘ pollutants by

Mode shares mode (PKM) Vehicle loag  Mode (VKM) Fuel/technology mode
factors mix
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Modelling tool structure

Main sheets to use for a standard user:

Cover | Scenario setting | Scenario output | Scenario comparison

Other sheets for more advanced users:

Inputs Socio-eco | supply ||
hModel-Calibration ||| Trip rates & distances Mode Attributes Cremand_detailed
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Modelling tool structure

Main sheets for standard users

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

3 . 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
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BASE MANIPULATIONS BEFORE l !
USING THE MODEL
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To do when opening the model

1. Enable Macro Content:

'-FJ-H-‘ .
Upon opening the .xlsm model file, this small bar should appear: \}) SECURITY WARNING Macros have been disabled. Q”ab'e'zc'”te”t

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 R

3. Disable automated calculation:

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

Switch to the second “Scenario setting” sheet: R
On the top right, click the “Stop Auto Calculation” button: Scenario Setling

Stop Auto Calculation

Scenario: Baseline

Calculate scenario

Congratulations, you are now good to start!
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USE CASE: STANDARD USER
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Generating a scenario

1. Access the “scenario setting” sheet:

2. Choose the scenario that you want to trigqger:

There are 4 scenarios to choose from:

Scenario setting |

N

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:

Scenario Setting

\ 4

Stop Auto Calculation
Manh p

Scenario:

alculate scenario

Climate Ambition

___—

/\ International
Transport Forum




Generating a scenario

3. Generating your scenario:

Click on the “Calculate scenario” button:

Scenario Setting

. . Stop Auto (alculation
Scenario: Baseline P J

Calculate scenario

-

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 Promaotion,
Restrictive measures, Pricing measures, Other measures

Scenario Setting

Stop Auto Calculation

Calculate scenario

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

Vehicle technelogy development u{ljl : : 1

Infrastructure Expansion

Total network length (km)
Walkways 300 420,

Measure

Bike lanes 30 121
Feeder Road 170 24
District Road 40 &
Main road 70
Highway = <
Bus 3874 420
BRT - -
LRT
Cable Car
Urban rail

- g

Some of the

cases to fill in

Road pricing Increase in total use cost (%)
Parking pricing Increase in parking cost (%)

Pricing measures

Target Start Start 2050

year value value |

Fuel tax Increase vehicle cost per kilometre (%) for fossil-fueled vehicles

Vehicle ownership & purchase tax Increase in vehicle ownership and purchase cost (%)

J (g

ml

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
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Reading detailed output

Congratulations, you can now generate your own scenario!
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Reading the output

1. Get results for the generated scenario: Scenario output

Access the “Scenario output” sheet:
Output tables are displayed on the left and figures on the right.

Scenario output - Values are automatically updated based on Inputs and calibration
Scenario: Baseline .
Run Date: 28/07/2023 14:43 ‘ Trip Mode Share
100% 1400
0% 1200
BO%
70% __ 1000
@ 60% a2
® 0% > 800
o £ NonMotorised 16.4%  20.7%  12.2%  11.0%  10.5% 9.3% 8.7% 8.1% o =
(+] = % Private vehicles 39.1%  50.9%  48.1%  53.3%  58.7%  64.4%  69.2%  73.5% 0% 2
[+ S Public Transport 40.7%  255%  37.0%  33.5%  29.0%  34.8%  20.9%  11.5% 0% E
+] = “Shared Mobility 3.8% 2.9% 2.6% 2.2% 1.8% 1.5% 1.2% 0.9% 0%
E‘ 10%
0%
W TOTAL 646.3 4750  858.8 969.8 10853 1213.8  1381.0 15756 015 2020 2035 2030 2035 2010 205 2050 15 a0m
2.2  Non-Motorised 106.0 98.5 105.0 106.6 113.6 113.0 120.2 126.8
'; E Private vehicles 252.8 2419 413.3 57.2 636.6 781.9 955.9 1157.7 m Non-Motorised  m Public Transport Private vehicles  m Shared Mobility e N ON- MO TOTi S 20 e
= Public Transport 262.7 120.9 318.1 324.7 315.2 3009 2885 2764
Non Motorised 164%  20.7%  12.2%  11.0%  10.5% 9.3% 8.7% 8.1%
. Walk 154%  187%  115%  104% 9.9% 8.9% 83% 77%
. Bicycle 1.0% 21% 0.7% 0.6% 0.5% 0.4% 0.4% 0.3% . i
. Bike and Scooter sharing 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% bl d
- Private vehicles 391%  50.9%  48.1%  53.3%  58.7%  64.4%  69.2%  73.5% It IS pOSS| e to g et aCCess to mode
JJ . Motorcycle 0.7% 0.5% 0.5% 0.5% 04% 0.3% 03% 02% . .
. ® Car 384%  504%  ATE%  529%  583%  641%  689%  732% h d gg g d by m d d f
- - £ Public Transport 40.7%  255%  37.0%  33.5%  29.0%  24.8%  20.9%  17.5% snhares ISa re ate oae InStea O
> =9 Bus 407%  255%  370%  335%  200%  248%  209%  175% . .
: 3 Bus Rapid Transit 00%  00%  0.0%  0.0%  0.0%  00%  00%  0.0% n |Od e Categ ories by expan d N g th e rows
. = Cable Car 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
. Light Rail Transit 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
. Urban Rail 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% (Crosses on th e IEft) .
- Shared Mobility 3.8% 2.9% 2.6% 2.2% 1.8% 1.5% 1.2% 0.9%
. Taxi 0.5% 0.3% 0.3% 0.3% 0.2% 02% 02% 01%
. Ride-sharing 34% 25% 23% 19% 16% 13% 10% 08%
. Car-Sharing 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
. On-demand Taxibus 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Reading the output

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

SCEnario Comparison

Access the “Scenario comparison” sheet: R
The sheet is organised like the previous one: tables are displayed on the left and figures on the right.

Scenario comparison - Values are automatically updated based on Inputs and calibration

Scenario:  Baseline
Date: 28/07/2023
14 43

2025 2035 2045
Non-Motorised 16.4%  200%  12.2%  11.0%  10.5% 9.3% 8.7% 8.1% Trip Mode share of Non-motorised modes Trip I
Baseline 164%  207%  122%  110%  105% 93% 8.7% 81% ., 100%
Current Policies 164%  207%  134%  128%  121%  114%  109%  106% a0
Climate ambition 164%  207%  137%  140%  149%  162%  168%  17.9% 5% a0
Private vehicles 39.1% 50.9%  48.1% 53.3% 58.7%  64.4%  69.2%  73.5% 30% iy
® Baseline 391%  509%  481%  533%  587%  644%  692%  735% 255 o
- Current Policies 391%  509%  453%  448%  432%  458%  441%  437% S oot
=9 Climate ambition 391%  509%  409%  362%  32%  289%  225%  17.8% e /‘
E  Public Transport 40.7% 25.5% 37.0% 33.5% 29.0% 24.8% 20.9% 17.5% 15% Py
= Baseline i07%  26A%  370%  335%  290%  248%  209%  175% 10% e
Current Policies 407%  268%  387%  402%  429%  414%  432%  440% - o
Climate ambition 407%  2655%  415%  434%  486%  503%  554%  59.0% s -
Shared Mobility 3.8% 2.9% 2.6% 2.2% 1.8% 1.5% 1.2% 0.9%
Baseline 38% 29% 2 6% 200, 18% 15% 12% 0.9% 2015 2020 2025 2030 2035 2040 2045 2050 2015 2020
Current Policies 3.8% 29% 2.6% 22% 1.7% 1.4% 1.7% 1.7% e B35E0iN e em—CUTENT PORCiES s Climate ambition Current Scenario — sl e e—
Climate ambition 38% 29% 3.8% 6.3% 52% 46% 53% 53%

More disaggregated data can also be accessible by expanding the rows for Trips, Passenger-kilometres, Vehicle-
kilometres and CO, emissions sections.
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Reading detailed output

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

City evolution - Values are automatically updated based on Inputs and calibration

GDP per capita (USD) "6 529 6257 "7 902 9647 584 13 782 16 113 18 595

Economic
Geographic Urban area (km?) 497 417 M7 497 47 47 47 417
Subcentre area (km?) 18 18 18 15 18 18 18 18
@ Population 1185 219 1359 521 1480 113 15677135 1668 703 1779189 1942700 2 137 496
E Population in subcentres 280 215 297 100 338181 379 261 420 342 461422 505 440 549 459
'g Share of Women between 0 and 4 (%) 4% 4% 4% 4% 4% 4% 4% 4%
o Share of Women between 5 and 19 (%) 1% 1% 1% 1% M% 1% 1% 1%
E Population Share of Women between 20 and 59 (%) 32% 32% 32% 32% 32% 32% 32% 32%
2 P! Share of Women over 60 (%) 3% 3% 3% 3% 3% 3% 3% 3%
8 Share of Men between 0 and 4 (%) 5% 5% 5% 5% 5% 5% 5% 5%
g Share of Men between 5 and 19 (%) 11% 1% M% 1% 11% 11% M% 1%
] Share of Men between 20 and 59 (%) 30% 30% 30% 30% 30% 30% 30% 30%
@ Share of Men over 60 (%) 3% 3% 3% 3% 3% 3% 3% 3%
Urban density (inhabitant per km?) 2841 3288 35647 3780 3999 4264 4 656 5123
Others Subcentre density (inhabitant per km?) 156 797 16 749 19 065 21381 23 697 26 013 28 495 30 976
Land-Use mixture 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Highway (km) 4 4 4 4 4 4 4

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

70

Main road (km) 96 119 142 165 188 188 188
District level main road (km) 40 55 92 130 167 204 204 204
Road infrastructure  Feeder road (km) 170 247 378 509 640 i i 77
Pedestrian network (km) 300 420 57T 735 918 1102 1286 1469
Bike network (km) 30 120 428 816 1020 1224 1427 1631
Parking space (#) 60 303 74 264 88 225 102 186 116 147 130 108 144 069 158 030
Bus network (km) 3874 4200 4100 4100 4100 4100 4100 4100
LRT (km) - - 20.0 39.0 107.7 107.7 107.7 107.7
PT infrastructure BRT (km) - - - - - -
Cahla rar (lml 271 271 LER] LER] 271

e 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.

Fleet characteristics - Values are automatically updated based on City evolution characteristics and calibration

Vehicle fleet characteristics
Electricity consumption (MJ per km) - - - - - - - -
% Fuel consumption (L per 100km) 2n M 2.05 199 1.96 193 188 183

E Share of EV vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0%
.g TTW emissions (g CO2eq per km) 51.79 51.79 5017 45.89 47.95 4721 46.13 44.81
= WTT emissions (g CO2eq per km) 12.00 12.00 11.62 11.32 1.1 10.93 10.68 10.38
Occupancy rate 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Electricity consumption (MJ per km) 0.59 0.59 0.59 0.58 0.57 0.55 0.54 0.53
Fuel consumption (L per 100km) 7.97 7.97 8.12 7.65 727 6.95 6.72 6.53
= Share of EV vehicles (%) 0% 0% 0% 0% 0% 3% 8% 16%
~ TTW emissions (g CO2eq per km) 198.87 198.87 197.94 186.88 177.85 166.07 152.88 136.19
WTT emissions (g CO2eq per km) 48.38 4838 46.71 4426 4228 4025 38.08 35.04
Occupancy rate 1.80 1.80 1.80 1.89 1.91 1.93 1.96 1.98
Electricity consumption (MJ per km) 4.89 4.89 4.78 4.67 4.56 445 4.34 4.23
Fuel consumption (L per 100km) 39.34 39.34 38.29 37.18 36.30 35.64 34.93 34.16
% Share of EV vehicles (%) T% T% 28% 50% 55% 60% 65% T0%
T TTW emissions (g CO2eq per km) 940.96 940.96 687.14 445.99 389.15 336.37 285.02 23512
WTT emissions (g CO2eq per km) 282.01 282.01 300.07 286.42 251.28 217.54 188.68 167.44
Occupancy rate 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
Electricity consumption (MJ per km) 26.17 2617 2234 18.52 15.85 1411 12.08 10.33
Fuel consumption (L per 100km) 145.45 14545 14224 140.65 140.10 140.00 140.00 140.00
= Share of EV vehicles (%) 83% 83% 83% 83% 83% 83% 83% 83%
Z TTW emissions (g CO2eq per km) 649.08 649.08 634.78 627.68 625.22 624.80 624.78 624.78
WTT emissions (g CO2eq per km) 249272 249272 1778.46 1254.51 911.54 T13.04 553.67 428.52
Occupancy rate 300.00 300.00 300.00 300.00 300.00 300.00 300.00 300.00

Derived fleet characteristics

Electricity consumption (MJ per km) 0.53 0.53 0.53 0.52 0.51 0.50 0.49 0.48

Fuel consumption (L per 100km) 718 718 3 6.89 6.55 6.25 6.05 5.88
E Share of EV vehicles (%) 0% 0% 0% 0% 0% 3% 8% 16%
= TTW emissions (g CO2eq per km) 178.99 178.99 178.14 168.19 160.06 149.46 137.59 122.58

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.

This sheet should not be edited by the user. Its content is the result of the data input sheets,
e Scenario assumptions and model calibration, it will automatically be updated.
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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 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.

Trip rates & distances

Trip rates & distances - Values are automatically updated based on City evolution characteristics and calibration

Women between 0 and 4

M

091

150

149

169

177

184

191

Women between 5 and 19 1.60 1.03 1.70 1.80 1.91 2.00 209 216
Women between 20 and 59 1.83 1147 1.95 207 219 229 239 248
Women over 60 1.44 0.92 1.53 163 1.72 1.80 1.88 1.95
Trip rates per  Total: Women 1.72 1.10 1.83 1.94 2.05 215 2.24 233
individual per Men between 0 and 4 141 0.91 1.50 1.59 1.69 1.77 1.84 1.91
day Men between 5 and 19 1.68 1.08 1.79 1.90 20 210 219 227
Men between 20 and 59 193 123 205 217 2.30 n 25 261
Men over 60 1.52 0.97 1.61 1.71 1.81 1.90 1.98 2.05
Total: Men 1.80 1.15 1.92 2.03 2.15 2.25 2.35 243
Total 1.76 1.13 1.87 1.98 2.10 2.20 2.29 2.38
Waomen between 0 and 4 74 787 54 962 99 384 12228 125 587 140 459 159 807 182 326
Women between 5 and 19 216 515 159 119 287725 324 907 363 583 406 638 462 653 527 847
Women between 20 and 59 700 549 514 840 930 951 1051 258 1176 395 1315704 1496 944 1707 881
Women over 60 56 436 41475 74 996 84 658 94 769 105 992 120 592 137 585
Total trip # per Total: Women 1048 288 770 396 1393 056 1573 081 1760 334 1968 792 2239 9% 2555638
day Men between 0 and 4 77299 56 808 102722 115997 129 805 145 176 165 174 188 449
Men between 5 and 19 221410 162 716 294 229 332283 371803 415831 473113 539780
Men between 20 and 59 690 793 507 669 917 985 1036 617 1160 011 1297 380 1476 096 1684 095
Men over 60 47 007 34 546 62 467 70 540 78 937 85 285 100 446 114 600
Total: Men 1036 509 761740 1377 404 1 555 407 1740 555 1946 671 2214 828 2 526 924
Total 2084 797 1532135 2 770 460 3128 488 3 500 830 3915 464 4454 825 5 082 562
Waomen between 0 and 4 23184122 17038 213 30809 081 34 790 557 38931875 43 542 174 49 540 173 56 520 966
Women between 5 and 19 67 119 781 49326 913 89 194 613 100 721 287 112710 713 126 057 877 143 422 536 163 632 459
Women between 20 and 59 217 170 253 159 600 314 286 594 752 325 890 027 364 682 567 407 868 152 464 052 591 529 443 064
Women over 60 17495 012 12857 237 23 245 896 26 253 365 29 378 452 32 857 438 37 383 599 42 651 388
Total trip # per Total: Women 324 969 168 238 822 677 431 847 31 487 655 236 545 703 606 610 325 642 694 398 898 792 247 877
Men between 0 and 4 23962 775 17610 453 31843823 35959 020 40239 426 45 004 565 51204 011 58 419 258
year Men between 5 and 19 68 637 165 50 442 051 91211 044 102 998 303 116258 775 128 907 680 146 664 903 167 331714
Men between 20 and 59 214 145 676 167 377 526 284 575431 321351 287 359 603 555 402 187 685 457 589 632 522 069 397
Men over 60 14 572 261 10 709 281 19 364 889 21 86T 426 24 470 430 27 368 210 31138221 35525 963
Total: Men 321 317 877 236 139 311 426 995 187 482 176 035 539 572 186 603 468 140 686 536 766 783 346 332
Total 646 287 045 474 961 988 858 842 528 969 831 271 1085 275 792 1213793782 1 380 995 664 1575 594 209
< 1Tkm M% 10% 9% 9% 9% 8% 9% 9%
et ibag 1-2.5km 29% 2% 25% 22% 22% 21% 20% 20%
D's:j'i';:::: o 25 6km 39% 35% 32% 30% 29% 7% 27% 27%
categories 5 -10km 20% 2% 31% 35% 36% 38% 38% 38%
10 - 20km 1% 1% 2% 4% 4% 5% 5% 6%
> 20km 0% 0% 0% 0% 1%

1%

1%

1%

I This sheet should not be edited by the user. Its content is the result of the data input sheets,
e Scenario assumptions and model calibration, it will automatically be updated.
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Reading detailed output

4.

Looking for data on the mode attributes:

Access the “Mode Attributes” sheet:

Maode attributes - Values are automatically updated based on City evolution characteristics and calibration

<L

Reliability & connectivity 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Access time (min) - - - - - - - -
Overall Waiting time {min) - - - - - - - -
Parking cost (USD) 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Speed (km per h) 3.60 3.60 3.63 3.66 3.68 3.70 372 373
Availability R N i A 1 AN AN (R I R
<1km Distance (km) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Cost (USD) 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Time (h) 0.26 0.25 0.26 0.25 0.24 0.24 0.24 0.24
Availability NN I i A AN AN (R I R
1.2.5km Distance (km) 2.09 2.09 2.09 2.09 2.09 2.09 2.09 2.09
Cost (USD) 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD|[ 0.00USD
Time (h) 0.58 0.58 0.58 0.57 0.57 0.56 0.56 0.56
Availability R N I AN AN R I R
Walk 2.5.5km Distance (km) 4.20 4.20 4.20 420 4.20 4.20 4.20 4.20
) Cost (USD) 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Time (h) 1.17 1.17 1.16 1.15 1.14 1.14 1.13 1.13
Availzbility . ] ] J ] | | |
5.10km Distance (km) - - - - - - - -
Cost (USD) 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Time (h) - - - - - - - -
Availability . J ] J ] | | |
10.20km Distance (km) - - - - - - - -
Cost (USD) 0.00 USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Time (h) - - - - - - - -
Availability . ] ] J ] | | |
*20km Distance (km) - - - - - - - -
Cost (USD) 0.00 USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD| 0.00USD
Time (h) - - - - - - - -
B&a Overall  Reliability & connectivity 090 090 090 090 090 090 090 090
Motorcycle Overall Reliability & connectivity 0.75 0.75 0.75 0.75 0.74 0.74 0.74 0.74

(w

Mode Attributes

W

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.

This sheet should not be edited by the user. Its content is the result of the data input sheets,
e Scenario assumptions and model calibration, it will automatically be updated.
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Reading detailed output

5. Looking for detailed data on the travel demand:

Access the “Demand_detailed” sheet:

Demand - Values are automatically updated based on City evolution characteristics and calibration W
Trip Mede share
. - Bin cod|-1 Bin ~|Age cal - Age cal —| Gender| - | code mi | Mode |~
T h | S S h eet p rOV| d eS al I th e 0 00tos  Men 1 Walk 721%  806% 69.2% 694% 68.8% 67.8% 658%  64.4% 1875665 1411039 2055914 2178360 2440747 2578326 2834209 3250583 16
0 < 1km 00to4  Men 2 Bicycle 09% 4% 1% 14%  18%  17%  18%  20% 22999 23779 31935 45 491 56 091 BE 178 0 120 99 354 F
. . 0 < 1km 00tos  Men 3 Motorcycld  0.3%  02%  02%  02%  02%  02%  01%  01% 7485 2865 7121 5680 6589 5123 5023 5963
detalled demand Output It glveS 0 < fkm D0tod  Men 4 car 134%  119%  17.3%  172%  188%  206%  220%  235% 349518 208232 514309 538758  B6T 256 782 130 964432 1184101 4
. 0 < 1km 00to4  Men 5 Taxi 02%  04% 0%  04%  04% 0%  04%  0.1% 4601 1586 4074 3745 3572 3197 2997 2815
0 < 1km U0tos  Men & PT-Bus 116% 5%  10.7%  105%  96%  88%  92%  8.9% 302710 88979 318500 330429 33811 338 327 402 490 450 726 31
. 0 < fkm D0tod  Men 7 PT-BRT 00%  00%  00%  00%  00% 00%  00%  00% - - R - - - - -
acceSS to mOde Shares trlpS 0 < 1km 00tod  Men 8 PTLRT 00%  00%  00% 00%  00% 00%  00%  00% - - - - - - - -
] ] 0 < 1km U0tos  Men 9 PT-CabeC|  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
. . 0 = 1km 00tos  Men 10 PT-Rail 00%  0.0%  00%  00%  0.0%  00%  00%  00% - - - - - - - -
k | t h I 0 < 1km 00to4  Men 11 Bkeand5  0.0%  00%  0.2%  02%  02%  01%  02%  02% - - 5307 5318 5475 5267 8764 11384
passenger' I OI I le reS, Ve IC e' 0 < 1km 00to4  Men 12 Ride-sharil  1.4%  08%  11%  10%  08%  06%  08% 0% 36929 13639 33659 30173 28172 24670 37232 43988 :
0 = 1km 00tos  Men 13 Car-Sharil  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
. . . 0 < 1km 00to4  Men 14 On-deman]  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
kl | O m etres CO e m ISS | O n S (Tan k 0 < 1km 00to4  Women 1 Walk 727%  @16%  70.4%  704%  70.0%  B9.2%  672%  B5.0% 1827586 1382280 2015680 2136052 2401064 2545185 2ES1652 3231338 1864
] 2 0 < 1km 00tos  Women 2 Bicycle 0% 1% 08%  12%  13%  14%  15%  17% 18347 19072 25634 38 537 45194 52678 64 905 80613 ]
0 < fkm 00to4  Women 3 Molorcycld  02%  01% 0%  01%  01%  01%  01%  01% 3592 1433 3832 3598 3559 3317 3288 3243
0 < 1km 00to4  Women 4 Car 119%  106%  15.4%  153%  168%  18.4%  197%  211% 299042 179982 442774 464088 576605 677 957 837303 1030398 34
O ee VS e O an Or 0 < 1km 00to4  Women 5 Taxi 02%  01%  04%  01% 0% 01%  01%  01% 4483 15854 3994 3673 3815 3188 2083 2790
1 0 < fkm 00to4  Women & PT-Bus 130%  57%  120%  118%  107%  99%  104%  10.1% 325 571 96333 345108 358238 368494 385 830 439799 493 847 34
. 0 < 1km 00to4  Women 7 PT-BRT 00%  00%  00%  00%  0.0% 00%  00%  00% - - - - - - - -
eaCh Category Of dIStan Ce age 0 =< 1km 00to4  Women 8 PT-LRT 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - - - - - - -
y y 0 = 1km 00tos  Women 9 PT-CabeC|  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
0 < 1km 00to4  Women 10 PT-Rail 00%  00% 00%  00%  0.0% 00%  00%  0.0% - - - - - - - -
0 < 1km 00to4  Women 11 Bikeand5  0.0%  00%  04%  04%  04%  01%  02%  02% - - 4260 4211 4412 4287 7084 9237
g en er an Or eaC | I IO e . T e 0 = 1km 00tos  Women 12 Ride-sharil  1.4%  08%  1.1%  10%  08%  07%  09%  09% 35982 13361 32001 29600 27724 24353 881 43502 :
0 < 1km 00to4  Women 13 Car-Sharin  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
‘« . y “ . 0 < 1km 00to4  Women 14 On-deman,  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
S Ce n a rl O O utp ut an d S Ce n a rl O 0 < 1km 151019 Men 1 Walk 721%  B0E%  692%  69.4%  688%  67.8%  658%  64.4% 5372513 4041675 S883804 6239531 6091092  738S161  B2B1312 93076 28]
0 < fkm 151019 Men 2 Bicycle 09%  14%  11%  14%  16%  17%  18%  20% 85876 68111 91471 130301 160864 186 692 229 661 284 583 [
0 < 1km 151019 Men 3 Motoreyeld  0.3%  02%  02%  02%  02%  02%  01%  01% 21382 7634 20298 19133 13874 17539 17 254 17 080 b
. ’ 0 < 1km 151019 Men 4 Car 13.4%  1198%  17.3%  172%  18.8%  206%  220%  23.5% 1001128 599308 1473147 1543178 1911239 2240274 2762445 3 391650 13
COI ' |par|son Sheets are 0 < fkm 151019 Men 5 Taxi 02%  01%  01%  01%  01%  01%  01%  01% 13179 4543 11868 10726 10231 9158 8585 5064 ]
0 < 1km 151019  Men 6 PT-Bus 116%  51% 107%  105%  96%  B88%  92%  6.9% B6T059 254864 912287 946454 970465 960485 1152861 1281025 9
. . 0 < 1km 151019 Men 7 PT-BRT 0.0%  00%  00%  00%  0.0%  00%  0.0%  0.0% - - R - - - - -
f th h t 0 = 1km 151019 Men 8 PT-LRT 00%  0.0%  00%  00%  0.0%  00%  00%  00% - - - - - - - -
SU| I “ I IarleS O IS S ee . 0 < 1km 151019  Men 9 FT-CableC]  0.0%  00%  0.0%  00%  00%  00%  00%  00% - - - - - - - -
0 < 1km 151019 Men 10 PT-Rail 00%  0.0%  00%  00%  0.0%  00%  0.0%  0.0% - - - - - - - -
0 = 1km 151019 Men 11 Bkeands  0.0%  00%  0.2%  02%  02%  01%  02%  02% - - 15201 15233 15683 15 085 25103 32608
0 < 1km 15019 Men 12 Ride-sharii  14%  08%  11%  10%  08%  06%  08%  09% 105776 39 066 96 411 86425 80694 70664 106 643 125 985 14
0 <1km 151019 Men 13 Car-Shari 0 0% 0 0% 0 0% 00% 00% 0 0% 00% 0 0% - = - - - - - -

I This sheet should not be edited by the user. Its content is the result of the data input sheets,
e Scenario assumptions and model calibration, it will automatically be updated.
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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:

Inputs Socio-eco

Access the “Inputs Socio-eco” sheet:

Socio-economic Inputs - Values |n this sheet can be modified by the user

Estimations of demographic and Geographic characteristics of the Ulaanbaatar Urban area

2015 2020 2025 2030 2035 2040 2045 2050
. 1.6apyyH Gyc- West zone 235,298 262,187 275,548 284,204 291,617 302,002 309,590 316,108
s 2.BapyyH emueg Oyc - South West zone 55,435 79,488 106,888 133,239 159,664 188,588 248,780 326.881 - .
2 3.5apyyH xoiia Byc - North West zone 234 855 274,285 300,161 321,306 341,382 365,379 392,583 420135 You can adjust a” the |nput
= 4.3yyH Byc- East zone 174,482 212,330 241,296 266,745 291538 319,978 358,233 399 463
5 - . .
£ 5.TeauiH Byc- Central zone 296,702 313,737 316,327 313,070 308,066 305,702 297,391 288,157 | f h |
'—E.”L 6.X0ia 6yc - Northern zane 166,909 184,928 193,442 198,622 202,908 209,227 213,268 216,522 values or t e popu at|0n1 ItS
S 7.1nH3 Gyc - New zone 21537 32,565 46,450 59,949 73,529 88,314 122,855 170,226 . . . .
TOTAL[ 1185219 1,359,521 1,480,113 1,577,135 1,668,703 1,779,189 1,942,700 2,137,496 d IStri butlon INto age and gender
1.6apyyH Gyc- West zone 12,209 19,823 32,186 44 550 56,913 69,276 81,639 94,003 G I d
g g 2.BapyyH emueg Gyc - South West zone 1 86 7.602 15,118 22,634 30,150 37,666 45,182 groupS1 DP per Ca‘plta an area
s N 3.BapyyH xoiipg 6yc - North West zone 21,475 28,182 36,983 45785 54,586 63,387 72,188 50,990 .
Q = L]
£ 2 [a.3yyn Gyc- Eastzone 66,245 65,881 66,523 67,165 67.807 68,449 69,091 69,733 Slze betwee n 20 15 an d 2 050 : yO u
E £ [s.Teswiin Byc- Central zone 152,520 149,523 146,585 143,648 140,710 137,772 137,772 137,772 . .
= Q -
2 8  |6.xoiin 6yc- Northern zane 28,742 33.124 38174 43224 48,274 53.324 58,374 63.424 J d pl h |
£
€ 2 [7.1Unn3 byc- New zone 23 481 10,127 19,773 29,418 39,064 48,710 58,356 USt nee to replace t € values In
TOTAL 280,215 297,100 338,181 379,261 420,342 461,422 505,440 549,459 th e t abl e
T Women between 0 and 4 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%
s Women between 5 and 19 11.4% 11.4% 11.4% 11.4% 11.4% 11.4% 11.4% 11.4%
2 o Women between 20 and 59 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% ;
E 1 - - 0 - 0 - o . 0 - 0 - 0 .t 0 - 0
5 =& |Women over60 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 33% 33% N . B . Cel |S In g rey and COIU mns and
2 = 5§ |Menbetween0and4 4.6% 4.6% 46% 4.6% 4.6% 4.6% 4.6% 4.6% . .
= 2 a ° ° ) ° ° : °
5% “ [Men between 5and 19 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% raw t|t|eS cannot be edlted-
El Men between 20 and 59 30.2% 30.2% 30.2% 30.2% 30.2% 30.2% 30.2% 30.2%
g Men aver 60 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6%
g
E®
& 2 |USD per capita 6,529 6,257 7,902 9,547 11,584 13,782 16,113 18,595
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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.

1 jonal
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Transport supply Inputs - Values in this sheet can be modified by the user

Vehicle fleet in the Ulaanbaatar urban area

2015 2020
» Total number of registered vehicles 35611 444 086
E] Right-hand 52.2% 65.2%
Left-hand 47.8% 34.8%
3
g
o
k]
= Total number of registered vehicles 2415 9812

Transl:_:ort services in the Ulaanbaatar urban area

2015 2020
Taxi fleet (total) 600 600
Share of PT subscription 0% 0%

Transl:_:ort fares in the Ulaanbaatar urban area

| s |

= Parking cost (USD per h) 0.36
§ Gasoline cost (USD per L) 0.90
E Electricity cost (USD per MJ) 0.01 0.01
; Taxi: Fixed (USD) 0.42
2 Taxi: Distance (USD per km) 0.35
= Taxi: Time (USD per h) 7.60
t .
% § PT ticket (USD) 0.23
g8 -
(= |Monthly PT subscription (USD) 0.00 0.00




Editing model data input

3. Adjusting transport demand data:

Access the “Demand” sheet:

Transport demand Inputs - Values in this sheet can be modified by the user
= You can adjust all the input
§3 o 0 values for the average mode
“’E Car . .
53 [ie 2 2 speed, the access time (time to
z 2 |[pT-Bus | .
¥ % Rde s % > access the mode, e.g. time to get
£ |oicyue : to a bus stop), and the waiting
g Motorcycle g g . . -
£ lar 5 b time (e.g. time waiting for a bus
2 Taxi 3 3
§ [res o at the bus stop) between 2015
Ride-sharing .
o and 2050: you just need to
EE axi .
$: row w1 replace the values in the table.
= |Ride-sharin 8 8 .
* Occupancy rate are only provided
Occupancy rate — for 2015.
Motorcycle 1.10
o by N.B. Cells in grey and columns and
FiseaE oo raw titles cannot be edited.
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Reading detailed output

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

1. Access the “Model-Calibration” sheet:

Scenario setting |

2. Read the description of the formulas & regressions: R

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.

g ional '
&C Transport Forum SIPA

Sustainable Infrastructure Programme in Asia

Calibration - Values in this sheet can be modified by the user

Modal Costs

PT Fare, Gasoline and Taxi Models

Future gasoline price is determined by the existing price, as well as the average fuel consumption per kilometer per vehicle

, which is influenced by the evolution of population and GDP per capita and average car load factor.

Peappa,

GD.
OS5ty = COStag ¥ (1 4+ Elasticity x (GDPcapgm 1))
. GDPcapy
PT cost,,,, = PT cost,y x (1 + Elasticity = (. — 1)) x (1+ PTgyggcoeff % PTragre)
GDPcap,ia

Elasticities to GDP per capita increase
Elasticity PT_FAREcoeff

Parking cost 1.00
(Gas cost 1.00
Electricity cost 1.00
Taxi - fixed cost 1.00
Taxi - distance cost 1.00
Taxi - time cost 1.00




Reading detailed output

Congratulations, you can now edit the modelling assumptions!
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