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GROWTH IN PASSENGER TRANSPORT / "
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The absolute growth in moblllty has been very rapid
specifically in the last decade



India’s large urban /

agglomerations - "7
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" e Already 8 urban centers
have populations greater
than 5 million people

e By 2030

Hyderabad — At least 6 ten million plus

cities
> 10 million — 6 to 11 five million plus cities

Large passenger mobility can
be seen between such large
® >imiion cities across the country
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Kochi
Thrissur
Kochi

Map based on Census 2011 data



Originating passengers }/
for the Railways™ - - ..
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e Top 40 passenger originating
cities generate 51% of the
total non-suburban traffic

» e Delhi, Mumbai and Kolkata
'ﬁ// alone generate 20% of the
| total traffic

Bangalore Jopennai  Number of originating passengers

Kochikode \ m > 2 million
oimbatdre

Thrissur —

1 to 2 million
Kochi

Map based on PRS data for period: 01-SEP-09 TO 31-AUG-10



Originating passengers /
for the Airlines

e Top 10 passenger
originating cities generate
78% of the total traffic

Number of originating passengers. Delhl; Mumbai and

AN ! > 1milion Bangalore generate about
ey ‘ s 50% of the total traffic

Map based on data from DGCA for year 2011-12 — Data does not include information for Indian



ldentifying urban /
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HSR Corridors identified by
Ministry of Railways

e Distinct heavy passenger
use corridors emerge

e (Capacity constraint of rail
Number of originating passengers WOUId mean trafﬁC WIII
ochikode \ I 2 milli il H

KGEhiked \ Bemisatdre 7 < miflon & move to air and rOad

Thrissur = 1to 2 million rail

mmmm > 1 million air



ldentification of potential HSR

corridors in India
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Economic & social parameters Corridor specific

Per capita GDP Corridor length/time

Population densities Number of cities on corridor

Population growth rates Intercity OD traffic volume

Historic connectedness Capacity along the corridor
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e TERI-ITPS study tried to
determine the potential corridors
for HSR in India

e There were several overlapping
corridors with the Govt. links

e Detailed study on two corridors:

— Western Corridor
«  Ahmedabad — Mumbai — Pune

— Southern Corridor
* Chennai — Bangalore - Coimbatore

Map sourced from TERI-ITPS study titled “A Study on the Mid/Long-Term Railway Networks in India Phase II”.



The western corridor

- & quick snapshot | /““‘“

The Western Corridor
Ahmedabad — Vadodara — Surat — Mumbai — Pune

Road
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Section 1: Ahmedabad to Mumbai
Section 2: Mumbai to Pune



The southern corridor

- a quick snapshot
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The Southern Corridor
Chennai — Bangalore - Coimbatore

Road

— High density passenger network on roads —
SRTUs and private operators

— NHAI is expanding the road from 4 to 6 lanes
between Chennai and Bangalore — DPR is
ready

— Expressway being planned independently
between Chennai — Bangalore and Chennai —
Coimbatore

Air

— There are about 9 flights daily between

Chennai-Bangalore and 3 between Bangalore
and Coimbatore

— Since Bangalore airport is 40 km away from
the city center it takes approximately the same
time between the cities on air as it takes on the
road

Section 3: Chennai-Bangalore

g T Chennai — Bangalore 327.6 km
& m@.&w Bangalore — Coimbatore 372.0 km

E&-: «f i vChennal Coimbatore 530.0 km
s’*"“k‘ &

Rail
— 17 trains between Chennai and Bangalore and

13 trains between Bangalore — Coimbatore (no
Shatabdi)

Section 4: Bangalore-Coimbatore

Section 5: Coimbatore-Chennai



THE AHMEDABAD-MUMBAI SECTION



Ahmedabad-Mumbal Section

NATURE OF TRAFFIC. ENERGY.AND EMISSICM‘?
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Ahmedabad-Mumbai
7.94 BPKM in 2011-12

Share of mobility on different modes between
Ahmedabad and Mumbai 2011-12

M Rail WAir W Bus MCar

« 58% of the traffic moves on the roads

« Auviation grew at almost 37% (CAGR) between
2008/09 and 2011/12

« Traffic on cars and jeeps have almost caught up
with that on the railways




RAIL TRAFFIC

e 6.2 million passengers travelled on Traffic on railways (PKM)

B Higher ®mMiddle = Lower

reserved rail categories in 2011-12
2
e Growth of passenger kilometers on )
various classes (CAGR: 2008/9-2010/11) 1
— Higher - 7.62% .
o T

Billions

_ Middle _ 6 79% 2008-09 2009-10 2010-11 201112
Class types combined:
— Lower - 3.85% Higher: 1A, 2A, EC; Middle: 3A, 3E, CC; Lower: SL, 2S

e Higher journey classes have higher leads Fastest end to end travel time on

(404km-373km-348km)

railways: 6h 25min

[ R W



The Ahmedabad-Mumbal corrdor «

RAIL — GLIMPSE AT PASSENGER PROEIEES
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e Conducted a primary face to face Age of respondents
passenger survey on-board trains o .
e 73% of the respondents were in the 40% 31%
ages between 21 and 40 years o o
e Largely in private services (44%) or self 10% | 4% S% g
employed (25%) 0%
16-20 21-30 31-40 41-50 51-60 Ower 60
e Highest share of total respondents in
the income band of Rs. 25-50,000 Occupation of respondents

3%

Shares of monthly incomes by class (Rs.)
B Higher B Middle © Lower

Mot disclose B Govt. Service

3%
B Private Service
Abowe 1,00,000
B Self Employed
50,000-1,00,000
B Unemployed
25,000-50,000
® Student
10,000-25,000 ¥ Retired
Less than 10,000 B Other
No Income

Primary surveys werd'&nducted onld&y passengeriliperfast traing@fat started arfdterminated between Ahmedabad and Mumbai Central. Sample size: 1461



The Ahmedabad-Mumbal Corrldor//

RAIL — GLIMPSE AT PASSENGER PROEIEES
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Purpose of travel by respondents Frequency of travel

1%

m Business/Official = Daily

B Recreational mWeekly

M Social = Monthly

® Education W Yearly

B Others Occasionally

e 45% of the respondents were traveling for business or official purposes
e Alarge number of people were also traveling for social reasons

Large share of rail passengers surveyed were making this journey on a
monthly basis and most of them were traveling on work



The Ahmedabad-Mumbail corfeor
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BUS TRAFFIC — PASSENGER PROFILES /

e About 12 million people travel on intercity Age of respondents
buses along this corridor (2011-12) 60% 55%

e Mostly young travelers - 55% respondents jE:
between 21 and 30 years o -

e Greater percentage of respondents were 10% | 5% Eos% o
students as compared to the railways e 2im 310 e1s0 5160 Overso

e Respondents had on average, lower

. _ Occupation of repondents
incomes than those on the railways

3% qa

Shares of monthlyincomes

B Govt. Service
Or you don'twant to disclose

Above1,00,000
30,000-1,00,000
25,000-50,000

B Private Service
m 5elf Employed

m Unemployed

m Student
10,000-25,000
» Retired
Less than 10,000
w Other

MNo Income 25%

0% 10% 20% 30% 40%

Primary surveys were conducted at bus terminals in Ahmedabad, Vadodara, Surat and Mumbai. Sample size: 712



The Ahmedabad-Mumbail corridor //
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BUS TRAFFIC — PASSENGER PROEIEES /

Purpose of travel by respondents Frequency of travel
1%

m Business/Official m Daily

M Recreational H \Weekly
= Social = Monthly
M Education W Yearly

m Others B Occasionally

e 63% of the respondents were traveling for business or official purposes
e Most of these respondents made trips along this corridor once a week

High share of bus passengers surveyed along this corridor were young
and booked their tickets at the time of journey



The Ahmedabad-Mumbal corrdor }/
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Share of originatingair traffic
e 1.76 mn passengers travelled by air 2011-12

in 2011-12

m Ahmedabad

e Mumbai-Ahmedabad accounts for
80% of the traffic 0 215%

m Mumbai

m Vadodara

m Surat

e Rapid growth of aviation passengers

e New airports in the anvil
_ P - _ Growth of air and rail traffic
e At this rate the mobility on air Lago .  mmmHigher mmmMiddle mmmlower e Al

would exceed the mobility on 1,200 -
medium classes of the railways by g7 ] 5
2012-13 :

This growth of passenger traffic driven by growth in air and road traffic is
unsustainable in the long run

Millions




Ahmedabad-Mumbal corridor

MODAL SHIFT TO HSR i
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Rail
e Conducted primary surveys on board trains and on platforms to
understand willingness of current passengers to shift to HSR if introduced

e About 98% passengers said that they would be willing to shift to HSR
e But smaller percentage were willing to pay for HSR services

Willingness to shift and pay for HSR

100%
Q0%
BO%
70%
0%
20%
40%
30%
20%
10%

0%

Higher Middle Lower
EWTS (YES) HWTS (NO)

Primary surveys were conducted on day passenger superfast trains that started and terminated between Ahmedabad and Mumbai Central. Sample size: 1461



The Ahmedabad-Mumbal corricor ,

MODAL SHIFT TO HSR ..

Road

e Conducted primary surveys at bus terminals to understand willingness of
current passengers to shift to HSR if introduced

e About 69% passengers traveling on luxury bus classes said they would shift
to HSR and pay

e From the Japanese experience of the Shinkansen, about 15% of car users
was assumed to shift to HSR

Share of respondents willingto shift
and pay for HSR

69%

BO%
60% -

40%

19%

____

Luxury Bus Other Bus

20% -

0%

Primary surveys were conducted at intercity bus terminals in Ahmedabad, Vadodara, Surat and Mumbai. Sample size: 712



The Ahmedabad-Mumbail corrieor 7

MODAL SHIFT TO HSR /m
Air
e International experience show HSR passengers prefer to travel by HSR for

journeys with travel time less than 3 hours

Relationship between rail speed and market share
100

Madrid-Sevilla, 471 km

L ] id-.
i % Plane
5 i Tokyo-Osaka, 515 km
75 = £ -
™ o E
@ ? = Stockholm-Goteborg, 455 km
@ . ()] E
T 5 S = ¢
= = c 2
50 e = o o
a o 2 @
'g o _|? §1 Paris-Amsterdam, 450 km
a 9 = .
E cn? Roma-Milano, 560 km
25 g
(=]
o

% ngh speed

0

1 1 5 2 2,5 3 3,5 4 4.5 5
Source: UIC-High Speed Presentation by Jean-Pierre LOUBINOUX 2009

e About 80% of the passengers between Ahmedabad and Mumbai can
be expected to shift to HSR

Based on these assumptions an alternate scenario was built to
evaluate the impact of HSR along this corridor



The Ahmedabad-Mumbai corriaor /

TRAFFIC TRENDS WITH INTRODUCHONOEHS
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. HSR Scenario growth in passenger kilometers

B HSR mAir EmRail mBus WCar

20 - I
|
|
|

15

10 A

Passenger Kilometers (Billions)

2020-21, assumed starting year for HSR operations

e After 15 year of operations likely shares of traffic on this corridor would be
e 46% on HSR
e 40% on roads (car: 24%, bus: 16%)
e 4% on air and 10% on conventional rail



ENERGY TRENDS WITH INTRODUCHONOF HS
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HSR scenario growth in energy use by different modes (MJ)

16
EHSR ®WCar EAir mBus mRail L, Savingsinenergy (M)

14

Energy savings as compared to BAU -

1

12 - - I
I

I

Energy for transport (Billlons M)

e This scenario results in an annual average savings of about 3.5 PJ over a 15
year period

e By 2035-36, HSR services would carry about 46% of the total traffic by
consuming only 16% of the energy

e Road transport would still continue to consume the largest share of energy



The Ahmedabad-Mumbai corricor

EMISSIONS TRENDS WITH INTRODUCHON OF S “ s.m
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HSR scenario growth in CO, emissions use by different
1200 7 modes (kg)

1,000 B HSRE W Car M Ajr ®Bus M Rail L Emissionssavings -

Emissions reductions as compared to BAU
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e A 10% reduction of emissions per annum over BAU
e Annual average emissions reduction of about 81,040 tCO, over a 15 year
period

e |mpact on emissions due to HSR is dampened due to heavy coal based
energy generation — need to move towards non-fossil fuel energy sources



HOW DO THESE IMPACTS VARY
ACROSS OTHER SECTIONS?



Traffic shares

VARIOUS SECTIONS in 2011-12 Beemting icvaive Sotiond
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Share of mobility on different modes Share of mobility on different modes
between Mumbai and Pune 2011-12 between Chennai and Bangalore 2011-12
% 0% 16%
= Rail
| Air
M Bus
m Car
Mumbai-Pune: 6.41 BPKM Chennai-Bangalore: 3.99 BPKM
Share of mobility on different modes Share of mobility on different modes
Bangalore and Coimbatore 2011-12 Coimbatore and Chennai 2011-12
2%
H Rail = Rail
M Air | Air
W Bus W Bus
M Car m Car

Bangalore-Coimbatore: 1.35 BPKM Coimbatore-Chennai: 4.57 BPKM
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Trend of PKM on different modes

-Chennai (HSR)

Bangalore

[ ag-se0z

o AT e BLIS e CEI e H5 R

s B3 1|

58%

| sE-vE0Z
| pe-g0z
| ££-zE0Z
| ze-1E0Z
| 1e-0E0z
| ng-6z02
| 6z-BZOZ
| mz-sz0z
| sz-sz0z
| az-sz0z
| sz-tzZ0Z
| pz-Ez0Z
cz-zzoz
| Zz-1Z0Z
L 1z-0z0z
" 0z-ET0Z
6TET0Z
BT-4T0Z
iT-at0z
at-sToZ
 sT-FT0Z
 FT-ETOZ
£T-zT0Z
zT-TT0Z
TT-0T0Z
0T-6007
60800Z
80-200Z

Passenger kilometers on different modes with HSR

Mumbai-Pune Section

———Rail ==——Air ——Bus =——Car =—HSR

| 9€-5€0T
| se-veor
| pe-e0z
| €e-7€0T
| ze-TE0T
| Te-0g0z
| oe-620¢
| 67-8202
| 8z-r70C
| z-9z02
| 9z-5202
| sz-vzoz
bz-€202
| €z-zz0t
| zz-TZ0T

TZ-0207
' 0z-6T0Z
| 61-8T0C
| 8T-£T02
| z1-9T0T
| oT-sTOT
| ST-vTOZ
| pT-€T0Z
| eT-zT0CT
| z1-TTOT
| TT-0T0Z
| 01-6007

60-800¢C

10

suol||ig

Large shift from bus and conventional rail

Not many car users are expected to shift, mostly bus

users

Trend of PKM on different modes
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HSR shares could grow to as high as 52 per cent on

account of conventional railways

Bus shares could go down from the present 72 per cent to

as low as 10 per cent



Energy use patterns
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COMPARING DIFFENRENT SECTIONS Beemting icvaive Sotiond

for a Sustainable Future

Energy requirements by different modes with Trend of energy use on different modes
HSR Mumbai-Pune (MJ) -7 Bangalore-Chennai (HSR) (MJ)
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Emissions patterns

COMPARING DIFFENRENT SECTIONS Beemting icvaive Sotiond

for a Sustainable Future

Emissions generated by different modes with Trend of emissions on different modes
1,000 - HSR (kgCO,) Bangalore-Chennai (BAU)

M Rail MAjr WBus MCar EHSR 400 -

Millions (ke)

M Rail MAir WBus MECar BHSR

Trend of emissions on different modes Trend of emissions on different modes
Bangalore-Coimbatore (HSR) Chennai-Coimbatore (HSR)
120 1 M Rail maAjr ™ Bus M Car MW HSR 350 1 M Rail WMAjr ™ Bus N Car W HSR

Millions [ke)
Millions (ke)

Where large shifts are expected from conventional rail and buses, there is a decline in
the emissions benefits of HSR



Key takeaways

1. High Speed Rail is one of the solutions to meet the rapidly
Increasing demands for mobility along these corridors

2. It will also help in achieving energy savings - however the
level of savings would depend on the nature of modal shifts

3. Introduction of HSR may not result in decreased emissions
In all cases

4. Electricity generation from dirty fuels like coal could reduce
the overall benefits of HSR - need to move to renewables

5. The selection of HSR corridors should be done on a case
by case basis after thoroughly understanding the traffic
patterns along each section
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