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ITF project team for Uzbekistan 0%
Key Experts Role for the programme
ITF overall
Programme manager
ITF Lead for ITF Analyst for
Uzbekistan Central Asia

Guineng Chen

Team Lead

Yaroslav Khodolov
Policy Analyst & Modeller

ITF Lead for
Mongolia

Mallory Trouvé

ITF Analyst for
Central Asia

&
&

Policy Analyst & Modeller

b

Non-key experts from ITF will also provide support on different aspects throughout the
project (e.g. specific policy analysis, stakeholder engagement, administration, logistics).
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Reforming the Public Transport Sector to Provide
Sustainable Urban Mobility in Tashkent, Uzbekistan

Part 1: Understanding the urban transport context in Tashkent

Part 2: Developing a public transport improvement plan for Tashkent

Part 3: Quantitative assessment of PT-focused decarbonisation
pathways for Tashkent

Part 4: Dissemination of best practices about PT reform and

decarbonising urban mobility
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Task 1: Engagement with relevant stakeholders
= List of relevant stakeholders

Task 2: Mapping transport policies and plans, and data collection
= Review of existing policies and mobility plans in Tashkent

= |dentification of data sources and data collection

Task 3: Stakeholder consultation to assist with design and analysis of
policy pathways/scenarios

= |n-country workshop to identify future policy pathways
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plan for Tashkent

= Develop a tailored public transport improvement plan in consultation with
the MoT and other key stakeholders in Uzbekistan, including policies and

strategies for development and a series of concrete improvement actions:

v Network design and capacity;

v" Service levels and quality, particularly reliability, public transport infrastructure
provision, fare level and structure issues;

v" Institutional, regulatory, and organisational aspects of the public transport sector.
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Part 3: Quantitative assessment of PT-focused
decarbonisation pathways for Tashkent

Task 1: Model refinement
= Model with city-specific data and relevant functionalities

Task 2: Development of baseline projections of travel demand and CO, up to 2050
= Set up of a scenario with existing and committed policies and measures

Task 3: Development of public-transport-focused decarbonisation pathways

= Policy guidance on the most effective way to decarbonise the urban mobility sector in
Tashkent, with a focus on PT development.

Task 4: Model hand-over and training webinar

= Presentation of the tool and results of the quantitative analysis

5
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o . . . . o«
Part 4: Dissemination of best practices about public 0
transport reform and decarbonising urban mobility .

A joint workshop will be organised by the ITF and the MoT in Tashkent, inviting a
wide range of participants.

dissemination of the public transport improvement plan, the scenario building tool, as
well as the best practices identified during the work

Additional dissemination process could also include other events such as:

Media releases, press conferences, webinars;

Promotion of the project at other events (e.g. ITF Annual Summit, international
conferences).
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. . . .
Project timeline -

1-Dec-2021 30-Apr-2022 27-Sep-2022 24-Feb-2023
Roadmap development (Uzbekistan)
Pre-kickoff (virtual)
Activity 2.1 Stakeholder kick-off & Fact-finding mission
Kickoff and mission in Tashkent
~ Activity 2.2 Workshop on the PT improvement plan _ PT improvement plan
Activity 2.3 Model hand-over and training webinar _ Model handover (virtual)
Activity 2.4 Stakeholder final meeting
Final workshop
m Execution Period (days) mInternal Review m External Review in Tashkent
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Presentation structure

Transport modelling theory

Travel demand data collection

ITF urban passenger transport model
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Transport modelling
theory
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Concept: replicate transport and land-use
systems

Goal: describe existing and future system
performance

Instruments: mathematical algorithms,
implementation software, visualization tools

T Result: identify the need for policy programs and
assessment of their impacts

Source: PTV Vlsum

/7= International . . - . .
(t Transport Forum Sustainable Infrastructure for Low-carbon Climate Resilient Development in Asia (SIPA) 14



Traveller's decision principles

Decision maker: an individual or a group of people
Alternatives: a set of feasible and known choice items
Utility: general measure of satisfaction (U)

Attributes: a set of characteristics enabling comparison
across each alternative

Decision rule: maximize utility U; by choosing an
alternative j with attributes x,
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Modelling zonal structure

Modelling zone:
o Based on a certain zoning system
o Aggregated attributes

o Origin/destination for trips

Zoning systems:
o Administrative area
o Census zones

o Transport analysis zones (TAZ)

(S
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4-step transport model: overview §in )
& _ _w”
B Trip generation
Trip frequency e
choice I
I
I
Demand Trip distribution :
modelling Destination choice |® = = = :
I
| : Feedback
) I
Modal split : : loop
Transport mode |, _ : l
choice Ty
- I
I
Supply and Demand B : : :
interaction modelling — 1 :
i L L
(optional) i Route choice L
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4-step transport model: trip generation ==

0/D Zone 2 Zone 3 Total A \ |
production [ g

et [estel R
ez | L [e2el
?, N

Total Trips all-1 Trips all-2 Trips aII 3 Trips all+ Total Trips
attraction

Source: ITF
Linear regression: Trips; = a x income; + b x population; + c x car ownership;
Growth factor model: Trips;(t + 1) = G; * Trips;(t)

Legend
g — | Trip Rate
~ L 000-156 |"
7 1.56-174 |
B 174-211

Il 211-491 |
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4-step transport model: trip distribution i+«

Oo/D Total
production
- . . . E Gravity model:
Trips 2-1 Trips 2-2 Trips 2-3 Trips 24 -

Trips3-1 | Trips32 | Trips3-3 | Trips 3 - Trips;; = f(Qi Xj, Fij)
- Trips;j = a; * bj x P; x A;  Fy;

Total
attraction
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: E
4-step transport model: modal split e

o/D Zone 1 Zone 2 Zone 3 Zone j Total
productio
n

I Mode-specific OD-matrix

|

I (car, PT, bike, walk, taxi, etc.)
v

Total
attraction -. -
Total

productio

Discrete choice model: i~ n

P, =
yz Zweﬁvijw

VijZ = ASC + 9{*U31+9§*U%2
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4-step transport model: assignment e
Network structure

X-coordinate
Y-coordinate

Assignment loop
Centroid @

zonal data .
o o Route flows Transport flows Link flows
origin/destination

Link _—

node-from Path costs Link costs <
node-to

length

maximum speed
number of lanes
capacity
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4-step transport model: output indicators

o Trip numbers
o Trip rate
g .UDUODDUQQ B I I o Trip length distribution
o Trip duration distribution

o Modal split

‘ o Passenger-km / vehicle-km
co,
o Traffic flows
J%'a w»

o V/C ratio for intersections and roads

o CO, emissions and pollutants
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Land-use and transport interaction

Ability to travel Trip generation el Mode choice Choice

choice route/time

A Travel time &
Activities
4-step transport model

Relocation

\ 4

Location Location
decision of Construction decision of Attractiveness Accessibility

users investors
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Travel demand data
collection

(S
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Essential aspects of travel demand data =

Travel demand data:

o Required for model development (e.g. calibration and validation)

o Have to be relevant, up-to-date and accurate

~ o Represent a snapshot of travel patterns on a particular day/days
® m o Usually obtained through transport surveys

o Only collected at a few locations and for a sample of travellers
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O O O O O O

Main data components

Household characteristics Individual characteristics Travel characteristics

Dwelling type

Dwelling ownership
Household size
Household composition
Household income
Vehicle ownerships

Age

Gender

Residency status
Education
Employment status
Occupation
Personal income
License holding

O O O O O O O O

O
O
O
O
O

O

Travel origin/destination
Departure/arrival time
Travel purpose
Transport mode

Vehicle: type,
occupancy, route,
parking

PT: ticket and fare
information
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Main data source: survey

-

Passive surveys: Active surveys:

o No interference with transport users o Disturb transport activities

o Limited to the direct area under o Broader travel information
study

o Cover actual and “latent” demand
o Cover actual behavior only (with subjective bias)
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Survey design: example questions

Revealed Preference

8. Think about your journeys to and from work.
(e.g. travel to and from your place of work, accompanying your spouse to and from their work).

a. How often did you make such a journey over the last seven (7) days?

b. How much time in total over the last seven (7) days
did you spend travelling to and from work by:

% Walking

HOURS  MINUTES

L]

e

OIF ZERO TIMES, TICK HERE
AND GO TO QUESTION 9.

o How far did you travel in total over the
last seven (7) days to and from work by:

t Walking

MILES

&b Cycle

L]
L]

& Cycle

E Car, as a driver

a Car, as a passenger

(@) Other (please specify):

L]
L]
L]

E Car, as a driver

ﬁ Car, as a passenger

@ Other (please specify):

Stated Preference

Scenario one - What Option would you choose?

Danfo Car Bus

Travel Time: Travel Time: Travel Time:
50 Min 60 Min 65 Min
Travel Cost: Travel Cost: Travel Cost:
50 Naira 70 Naira 55 Naira
Comfort: Comfort: Comfort:

5 6 5

Select: Q Select: Q Select: O

I would not choose any of these options: O

Travel Time:
45 Min

Travel Cost:
20 Naira

Comfort:
1

Select: Q

Keke

Travel Time:
45 Min

Travel Cost:
25 Naira

Comfort:
2

Select: Q

Light Rail

Travel Time:
37.5 Min

Travel Cost:
40 Naira

Comfort:
6

Select: Q
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Complimentary data sources b =

Traffic data: Mobile data:
o Screenline/cordon counts o Bluetooth

o Traffic signal counts o GPS

o Automatic Vehicle Location (AVL) o GSM

o License plate recognition

Public transport data:
o Smart card information
o Camera/detector count

o On-board or station surveys
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S
S impl tati ey
urvey impiementation process & e
& _ _w”
Survey planning stage

S Background )

urvey information )
Design - > )

Stage Survey design

Organising
A Drafting and
— | construction of survey g l
! ' Training and briefing of
Field ! fieldworkers
Implementation - v
Stage
Data collection
Data input and check PiiE—G—___—_—— g Data cleaning
Data
Preparati — Data processing
on Stage
Data analysis
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Sampling e

Sample design steps:

’[ o Definition of a sampling unit

o Selection of a sampling frame

o Definition of target population

o Choice of a sample method
o Consideration of likely sampling errors and biases

o Determination of a sample size
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Survey data processing steps

Reformatting
Cleaning
Correction
Validation
Aggregation

O O O O O

From sample to
population
Performed for
modelling zones

Based on the
distribution of
known attributes

Household or
personal level

Based on
screenline traffic
counts

Requires vehicle
occupancy ratios

Trips by non-
residents should
be separated

’

=

Cla e
é SISICHE ~
AN o LA
\

€o;

-

f—;-'\

%0

m--ﬂﬁ,

o Utilises the base

OD-matrix

Explanatory
variables come
from survey data

Performed for
each step of the
transport model

Dataclﬁgi anc Data adjustment Model calibration
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. . 7. &
Survey data processing: OD-matrix A e
development

: Travel demand survey / Screenline/cordon
Population data o .
Roadside interview survey

count data
|
Data input
and chzck Traveller OD Vehicle OD Counted traffic at Counted traffic
sample data sample data screenline volume at cordon line
Data OD matrix
éxpansion expansion
Data : : .
. Screenline OD trips by Traffic volume for
adjustme ; : :
nt adjustment non-residents non-residents
Final OD matrices
— i
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ITF urban passenger
transport model
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ITF global modelling framework :

Urban passenger Non-urban passenger
transport model transport model

Urban freight transport Non-urban freight
model transport model
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ITF urban passenger model

' -
é E i: :\U\
O N
N\
= _@gg,’
Module 2: U:S::\E[’
Land-Use 5 YEARS
density
urbanisation
Module 1:
Socio-economic Module 3: Module 5: Module 6:
e Transport Supply Travel Demand Environment
characteristics
lati d infrastruct trip number
popufa |oh foac mirsstrucre travel distance by mode .
GDP per capita PT supply modal solit CO, emissions by mode
energy cost mobility services supply PKM b r:ode
modal integration VKM by Vzhicle type
Module 4:
Vehicle Fleet
car fleet
motorcycle fleet
taxifleet
shared mobility fleet
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B o
[] -
& $% o=
\&---tﬁb’
Urban passenger model world regions
[0 Africa ~ EEA+Turkey =~ North America @ Functional Urban Areas (FUAs)
| Asia | latin America = Pacific
[ china + India | Middle East [ Transition
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ITF urban passenger model:

socio-economic characteristics

Module 1:
Socio-economic
characteristics

Module 2:
Land-Use

Module 4:
Vehicle Fleet

ty fleet

Module 3:
Transport Supply

Module 5:
Travel Demand

UPDATED
EVERY
5 YEARS

Module 6:
Environment

International
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ITF urban passenger model: land-use

Sourcg: ITF

Module 2:
Land-Use

le 1:
Mndu et . Module 3:
Socio-economic Transport Susel
characteristics P PRl

UPDATED
EVERY
5 YEARS

Module 5:
Travel Demand

Module 6:
Environment

Module 4:

Vehicle Fleet

International
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S
ITF urban passenger model: h o %
N\
transport suppl o
- - T l et ATRTGar
W Birmingham Rl oy . 28 ) S %
® Amsterdam
' - V%‘im . g T-“E Netherlands
‘ | i AT
pavids > [P " pGloucestér mra - FA [gumi UPDATED
“Pslvanseal ‘. - A ,e'aai( \ Module 2:
O S pMiddeiburg ’ ithowy Land-Use SE::::S
. ‘ “ ::5;2: mwe[{)gn =
- . , == %
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) L : \5 ke el \_M?/ JBrussels: _ “’ il
B W -'rj;‘-ig. e 4
wPijfhouth <A 4 o .
poe \ i “ s I\.ﬂndme ki . Module 3: Module 5: Maodule 6:
J ' / OI:IO-EI:DI'EOI:I'IIC Transport Supply Travel Demand Environment
) characteristics
. l Luxempby
. :&“J"” «. CO; emissions by mode
‘ sCaen £ \ |
)";:'\' F Module 4:
e W ’ ( Vehicle Fleet
‘ #&Rennés: = v ¢ ‘
[
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Source: - )
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ITF urban passenger model: vehicle fleet

Private modes

| Private car | Motorcycle |

Taxi | Walking | Cycling |

Q10

Q

00

Module 2:
Land-Use

Public Transport Module 1:
Three- . Socio-economic
wheelers Bus BRT Rail characteristics
@ m ‘Ql
yp——N
Shared Transport
Scooter Motorcycle Module 4:
| Bike sharing sharing Taxi-Bus Ride sharing | Car sharing sharing | Vehicle Fleet
-:: o L 4
& oﬁ: ik S
shared mobility fleet

Module 3:
Transport Supply

UPDATED
EVERY
5 YEARS

Module 5:
Travel Demand

Module 6:
Environment

trip mu er

travel distance by mode - L
| O, emissions by mode

(S
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ITF urban passenger model:

transport demand

Pkm by car [2045]
Joo-00(5)

1-500 [593]

S00 - 1000 [450)
B 1000 - 3000 [328)
M 3000 - 6000 [175)
Wl 6000 - 10 000 [169)
W 10000 - 25000 [264]
B More than 25 000 [57)
D Lyon metropolitan region

0 25 5 75 10km

O )

Module 1:
Socio-economic
characteristics

popu

energy cost

Module 2:
Land-Use

Module 4:
Vehicle Fleet

shared mobility flest

Module 3:
Transport Supply

UPDATED
EVERY
5 YEARS

Module 5: Module 6:

Travel Demand Environment

trip number

travel distance by mode - L
| O, emissions by mode

Source: ITF
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ITF urban passenger model: environment \ 0 %

vehicle-km

5 YEARS

Module 1:
‘;?Vzll 28*’ sodvetononic B | wotdes | vedies: et
! 4 S0P per capita
Module 4:
/v \ Vehicle Fleet
vehicle feet average vehicle
composition emissions by mode
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ITF urban passenger model: Lo
additional indicator groups '

Congestion Reliability

Accessibility Affordability Equity and inclusion
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Presentation structure H

Quantitative policy analysis framework

Case study on transport policy assessment in India
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Quantitative policy
analysis framework




Setting up transport roadmaps s

I ] Update:

: ) : Horizon:

I Pre-studies

I (foresight, [

| benchmark) : Strategic Project / Policy Procurement /
[ B B B B B B -l transport plan seIeCtion POIicy making

Other sectorial
strategies

- Stakeholders consultation
- Selection methodologies
- Data and analytics

(S
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All the content produced is the result of estimations, it is not a forecast

The quality/accuracy of estimation is dependent on the input data and
the relevance of the initial assumptions

Objective: assess the future evolution of urban passenger transport and
its impact on the environment, and test policy measures and alternative
development scenarios

International
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Field approach -
The key for a good estimation: be in close touch with the field
Connect & Engage with local stakeholders

Experience the system with a field trip

Check regularly the assumptions with relevant sources

77— International
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. . -
Core of the estimation process: data o

Observed data

Data points from direct observation, may not exist or fully
represent the study area

Synthetic data

Data estimated from other « similar » cases

Assumption checking

Consistency of the input data

7 International
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2050

4=

2015 [

Population
Gender
Age
Income
GDP

O O O O O

O

O

®
Data types ey

Geographic Transport supply Transport demand

s 2

‘ Zone B

Boundaries

Zonal
composition

Area size

Population
density

Land use

% ®& L. zg
) Sy B

O

Road o OD-matrix
infrastructure o Trip length
Parking costs o Trip duration
PT network o Travel purpose
PT service o Modal split

characteristics

(S
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e ° F o
Quantitative policy analysis o

Inputs

2015 data
Transport supply

Data projections to
2050

Demographic, socio-economic,
vehicle emissions

1
. "
Scenario A
Policy measure levels Support for decision making { ?
Transport master . . Investment
Policy making .
plan decisions

&\ International
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o . F
Accounting for policy measures and b

technological developments

Data projections to
2050 Transport model

Demographic, socio-
economic, vehicle emissions

-

S

Policy measure and |
technology development
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Accounting for policy measures and e
technological developments

Example 1: Prioritising
public transport

o Increase the speed of PT
modes interacting with road

modes ‘1'

o Increase the attractiveness of
PT and decrease the
attractiveness of other

motorised private modes in the
model

Example 2: Development of
electric vehicles

O

O

Increase the penetration rate
of EV in the vehicle fleet

V

Update the average TTW
emissions in the data 2050
projections

7 International
Transport Forum
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Scenario development

Scenario
Policy measure levels

Policy measure/
technology

development 1

Policy measure/
technology development 2

Policy measure/
technology development X

©)

Investigation to determine
expectations for future policy measure
levels

Initial proposition by ITF based on the
Global urban passenger model and
data provided

Validation by local stakeholders
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Transport Forum

IKI Sustainable Infrastructure Programme in Asia

57



Scenario setting: Baseline vs Alternative

Global urban passenger CO, emissions
(Million tonnes CO.,)

1755 1764 1817 1793 1759

1726

Current trajectory
(Recover scenario)

-80%
Ambitious policies +
leveraged recovery

(Reshape+ scenario)

2015 2020 2025 2030 2035 2040 2045 2050
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Policy impact: sensitivity analysis o

,,,,,,,, X% from Policy measure / technology development 1
1674

-80%

2050
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Case study on transport
policy assessment in
India




Excel-based policy simulation tool to identify cost-efficient urban
mobility pathways for mitigating CO, emissions in Indian cities

Policies that can be tested with the tool:

Transport infrastructure investment
Urban area growth
Demand-management measures
Vehicle technology

Shared mobility

Joint work between the World Bank and the International Transport
Forum with local data and technical support provided by TERI
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Analysis for all cities (population >500K) in
India

UA pop | City | NO. of

Cities Included

Exhaustive city-specific data collection by TERI for

>8 | 5 Mumbai, Delhi, Bangalore, 108 cities

Il Kol it Clismie The model captures aggregate relationships

.4.' E I 4 AR e, Mgl It simulates the overall long-term trend for each city
Million Pune, Surat

1-4 0 24 Jaipur, Lucknow, The outputs are best interpreted by city class
Million Vijayawada, etc. ] ) ]

Relationships between variables are

05 -1 v 55 Amaravati, Mathura, calibrated

Million Bhubaneswar, etc.

From observed data whenever possible

International ‘ )
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o = .
Data inputs a5

Socio-economic Population, income

Land use Urban area size

Infrastructure Total road length, cycling lane length, footpath length

Vehicle fleet data Formal/informal bus fleet, registered cars/two-wheelers, car/two-wheeler ownership, registered taxis

Vehicle technology Load factors, fuel share, emission factors

Fuel price Petrol, diesel, CNG prices

Mass transit Metro/BRT length, metro/BRT ridership, load factors, public transport fares

Transport investment Transport budget, metro/BRT capital investment and operation costs, bus fleet and infrastructure costs

Travel patterns Trip rate, modal share, mode-specific trip length

/(e-}?gﬁ;ggt:t"}'grlum IKI Sustainable Infrastructure Programme in Asia 3



Model framework : :

Socio-
economic

Vehicle stocks

Mode choice Travel demand CO2 emissions

Shared
mobility

»

Investment strategies

Infrastructure PT coverage
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Sub- Baseline scenario Alternative scenario

models

Modal split A discrete choice model estimates the aggregate impact of urban  Same model, with different inputs
socio-economic development, vehicle ownership, density,
infrastructure supply, public transport provision and pricing
indicators on the modal split of a city

Vehicle Several regression models estimated for car, 2W, 3W and taxi Same model, with different inputs
ownership based on per capita income and population

Formal & Urban area size and GDP explain the number of formal busesina  The number of formal buses is a
private city., private bus per capita is a function of income result of the amount invested in
buses bus supply

Transport Different regression models explain infrastructure supply using Various investment strategies
infrastructur  population, GDP per capita and urban area size result in the adjusted total

e network length

Trip rate & They are modelled as functions of GDP per capita and area size No change

distance

Urban area Urban area size is a function of population Different growth rates can be set

International
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Baseline scenario: definition 5

BASELINE

)

No additional measures to influence travel
demand or CO, emissions

Only existing and planned policy
interventions between 2015 and 2050

250 000 million rupees per year are spent
on metro network construction and
expansion

The scenario constitutes a business-as-
usual reference
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uMT
M Bus
| Car
mIPT
m2W
B NMT

=
mode shares &5 %

o NMT, Bus and IPT decrease continuously

o Growing distance and income push urban mobility
towards private modes (from 30% to 48%)

o Private cars grow most, the mode share in 2050 is
almost triple that of 2010

o The share of 2W continues to rise until it stabilises
around 2040 where a slight declining trend is
expected

o Current and planned mass transit projects
contribute significantly to the share of MT
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Baseline scenario: travel demand b %
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o Passenger demand will quadruple by 2050
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Baseline scenario: CO2 emissions by tier 2

CO, emissions by tier (WTT + TTW)

220
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160
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80

Million tonnes
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40
20

0
2010

2015

2020

2025

2030 2035

2040

2045

2050

mV
Rl
mil

o CO02 emissions in 2050 is nearly eight times the
2010 level

o Larger cities emit much more due to the
prevalence of cars

o This effect decreases over time, with cities from
Tier Il catching up especially
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Baseline scenario: CO2 emissions by mode i«
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160
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100
80
60
40
20
0

Milion tonnes

2010 2015 2020 2025 2030 2035 2040 2045 2050

TTW CO2 emissions by mode

WTT CO2 emissions by mode

Rail
= Metro
W Car
m 2-wheeler
m Auto-rickshaw
M Private bus

m Formal bus

Note: Not all WTT emissions are attributable to India (e.g. oil transport)

Private car is the main contributor to the increase
in TTW CO2 emissions

Share of WTT in the total emissions goes down
(from 35% in 2010 to 29% in 2050)

Metro and rail are the main contributor to the WTT
emissions (60% in 2010 and 45% in 2050)

Without clean electricity, mode shift to metro will
not transform into CO2 savings

/(6 International
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Investment scenarios: definition i

INVESTMENT o Allinput is equal to the baseline scenario

o One difference: allocation of transport
investments

> o 250 000 million rupees per year are
assigned to different infrastructure types of
their combinations

o Effect on infrastructure supply for bus,
metro, BRT, footpath and bike lane

7 International : . .
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Investment scenarios: mode shares '

o Bus and mixed scenarios give more sustainable mode shares

100%
90%
80%
70%
60%
50%
40%
30%
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Baseline

m Public transport

BRT only

m Non-motorised

NMT only
2050

m Private vehicle

Bus only Bus+tMT+NMT

mIPT
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Investment scenarios: CO2 emissions oo ]
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o Mixed investment strategy has the highest CO2 mitigation potential in
cities
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Baseline Baseline BRT only NMT only Bus only Bus + MT +
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2010 2050
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Combination of mode investments yield superior outcome -
Integration

Encourage low-cost and high-impact bus and NMT investments in
combination with or without mass transit

Investing in mass transit in isolation is suboptimal

Focus on Tier 3 cities with differentiated strategies compared to
Tier1 &2
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Land use & fuel price scenarios: definition

Land use scenario

LAND USE o On top of the “Bus + MT + NMT” scenario
o Urban sprawl is controlled from 2025
> onwards
Fuel price scenario
o Ontop of the “MT + NMT + Land use”

o Growth in fuel price is higher than the
baseline, leading the price double in 2050
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Land use & fuel price scenarios: CO2 emissions &

o Higher fuel price reduces the use of private mode and further reduces the
CO2 emissions by 10mt in 2050, reaching 46% lower than the baseline
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o Baseline
2010

Baseline

Bus + MT + NMT Bus + MT + NMT + Bus + MT + NMT +
Land-use Land-use + Fuel
price

2050
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Shared mobility scenarios: definition b in s

SHARED Modal shift from other modes to shared
MOBILITY mobility is based on:

O

> :

Findings from ITF studies in Lisbon, Helsinki
and Auckland

Each simulation study was also
complemented by a survey and focus group

Base year average modal split in Indian cities
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Shared mobility scenarios: CO2 emissions §i %

o Introducing a shared-taxi service (4 pax) only has the risk of increasing CO2 emissions

o CO02 benefits can be achieved when a taxi-bus service (16 pax) takes high percentage

240
207
200
165

- 199 114
120 m Well-to-tank

80 B Tank-to-wheel

40 28

o
Baseline Baseline Bus + MT + NMT S.Mob. - low taxi-bus S.Mob. - high taxi-
bus
2010 2050
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Vehicle technology scenarios: definition e

VEHICLE

TECH o On top of the “Bus + MT + NMT" scenario

o |EA’'s 2DS pathways for vehicle technology
> and energy production & distribution

o High electrification targets set by the policy
maker (with baseline WTT emission factors)

7 International . . .
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Vehicle technology scenarios: CO2 emissions oy
\ fa
@ _ _»”
o Combining the mixed strategy with 2DS/High electrification can address
both CO2 and sustainable mobility objectives
o Focus next on clean source of electricity in high electrification scenario
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o
Baseline Baseline Baseline + 2DS Baseline + High Bus + MT + Bus + MT +
NMT + 2DS | NMT + High
Tech Elec.
2010 2050
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Combined scenario: CO2 emissions e,
@ _ _w»”
250
207
200
150
m Well-to-tank
100 m Tank-to-wheel
50
O _
Baseline Baseline Combined Baseline Combined
scenario scenario
2010
h#ﬁﬁ?ﬁ?ﬁt"?&lum IKI Sustainable Infrastructure Programme in Asia g1



Operationalize all policy levers together

Focus on the integrated multimodal urban transport system
Control urban footprint expansion for compact cities
Emphasize high occupancy shared mobility

Promote electric mobility as a part of the larger urban transport
strategy

Greening the grid is essential for realising electric mobility
benefits
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Thank you for your
attention

Yaroslav Kholodov

2 rue André Pascal
F-75775 Paris Cedex 16
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= Stakeholder consultation and data = Planning for fact-finding mission

collection February, 2022
Finalise the list of key stakeholders Launch workshop planning (2 days)
Finalise the compiling of list of data Venue, catering, interpretation
items needed Session design
Preparation of stakeholder Session speakers

consultation guidance/questions . .
Bilateral stakeholder meetings

Deep dive on specific questions

Further information and data collection
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