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INTRODUCTION

Background of the Study Need of the Study

» In the last 15 years (2000-2015), 20 million cars have been added in comparison to ; * Indian Shared mobility industry is undergoing a phenomenal change in the

7 million cars over first five decades since Independence (1951-2000). (Source :Ministry recent past, which has revolutionized the way of travel, happens in cifies, and

of Road Transport and Highways — Taxi Policy Guidelines, 2016) very limited empirical work has been done on India

« The total number of vehicles continues to grow Iin the capital, crossing the 10-million

Aim of the Study

mark. Total number of vehicles on Delhi’s streets increased from 9.7 million in 2015-16 to
10.4 million in 2016-17

“To study the Impact of Shared Mobility on Travel Pattern in Urban areas “

Objectives of the Study

Year Taxies Growth Rate
201314 74 758 4.79% 1.To Appreciate the importance of Shared Mobility services in urban areas &
identify issues affecting its provision and user
2014-15 /9,606 6.48% . :
% 2.To review the Best Global Practices of shared mobility services & identify lesson
2015-16 91,073 14.40% T
2016-17 1,48,434 62.98% 3.To assess the characteristics of the shared mobility services for Services provider

Source : Economic Survey of Delhi 2014-2015

and users in Delhi & identify issues affecting the performances
Delhi Staftistical Hand Book, 2017

4.To evolve the alternative strategies for improving the ecosystem of shared

« Prior to 2014-15, the rnse In number of faxis was usuadlly In the range of mobility services and its evaluation

5-10% as only ‘black and yellow’ cabs or a handful of private cab companies added 5. To propose the policy for shared mobility

vehicles to their fleet
 For 2014-2015 ,after Good Vehicles & motorcycles and Scooters, Taxi has the third
largest growth rate i.e. 6.48 % C .
« The number of taxis registered In Delhi rose from 79,606 in 2014-15 to Scope and Limitation of the StUdy
148,434 in 2016-17, arise of 86.4%, according to the ‘Delhi Statistical Hand Book, 2017

e In 2015-16, the number of taxis on Delnhi roads was 91,073, which means the number

1.The project Includes all mode of Shared mobility which are available in Delhi
2. Delhi has been taken as the case study to demonstrate an approach to evolve

grew by around 62.98% in 2016-17 in comparison to the previous year alternate development strategies & evaluate them.

« Ride-sourcing and car-sharing are two disruptive fransportation services whose ! 3.Only Ola, Uber & Shuttle operators have been selected and study have been

adoption, use, and impacts in the marketplace remain poorly understood despite their carried outf these on user

proliferation.

1 1th és'wrban Mobility India
Cnference & Expo 2018



LITERATURE

Defining Shared Mobility I12. Bicycle Sharing - Its is the systems which allow users to access|| Indian Scenario
Shared mobility is an innovative fransportation strategy | SieyElEs el el exsiseloe (OeEs e €l [MEWTEILS C BuellEs; I glsggfogrﬂon B Clo(s €S [oelr ey elvel e
that enables users to gain shori-term access Io: which are typically concentrated in urban areas : T
fransportation modes on an “as-needed” basis I 1. Public Bike sharing — Examples = Available at BRT , ICl’ry Taxi < | *Black & yellow Tax
I Metro Station , BOUNCE I =
Sourgg : Susan Shohegm 2016, ‘Shareq I | AITP (All ~
Mobility: A Sustainability & Technologies® : 2. Closed campus bike sharing - Examples = Available at | India
Classification of Shared Mobility I College, amusement Park & national Parks I '?oeLTIiT;iTTS for
~ : : 3. Ride Splitting - It facilitates share rides between drivers and I"rgngpor’[
* Round trip . - L . IC)percu’ror)
Car Sharing < | * One Way I passengers with similar origin-destination pairings. Example =|| -
. . o
Scooter 0 1|4. Alternative Transit Services - Transportation options (which are|; u * Mega Cab
Sharing < *Example-Uber Bike, Ola Bike : target special populations) have existed in parallel toll Rent . (| Joom car
I [
> | | established public transit networks. Example - vans, paratransit, || ggP(for 2 «0lg
Bicycle * Public Bike Sharing : I|  and shuttles I Rentals) * Uber
Sharin < | *Closed Campus Bike Sharing | I -
9 _ *P2P Bike Sharing I 1. Shuttles - connect passengers to public transit stations |, Taxi Poli Guideli 2014
Xi | | ines,
~ | or fo employment centers. I a olicy Lsuidelines
Spnﬁlﬁg < e Car Pooling : 2. Micro fransit = Alternative transit service which can : - Based on the Excise duty criteria and the fact
: I incorporate flexible routing, flexible scheduling, or both || that over 87% of the cars are less than 4
i = mm mm mm o mm mm mm o mm mm mm e mm mm mm e mm em em e e e e e e =N ,
AITer?%TII]\/SieT < e Shufttles : P. On-Demand Ride Services :I metres length, the Taxis may be segregated
Services L * Micro Transit 1L 1. Ride sourcing- Ride sourcing use smartphone apps to|jl infto
r——=—=-=-=== s T s s s == I
| on- [ I: ! connect community drivers with passengers. Examples :: » Economy (less than 4 m) and
| Demqu < 'E!ge Srcw)ur.cmg 1|-|'> — Ola micro, Ola mini and Ola prime, Uber Go, Uber J . Deluxe (more than 4 m)
I ride e Ride sharing | .
| Services g I: I Premier ::  Dynamic pricing to be allowed to effectively
_______________________ J ° ° ° ° ° ° °
Source : Susan Shaheen, 2016, ‘Shared ||l 2. Ride Sharing - Involves sharing a ride sourcing ride with (|  match demand and supply.
Mobility: A Sustainability & Technologies’ . .
OBRly: £ SusTalabilly & lechnoregies g | someone else faking a similar route. Ola and Uber|ll. Maximum tariff may be permitted up to three
1. Car Sharing - The Principle is Individuals gain the|l|! , , . . o 1l _ o .
1L match riders with similar origins and destinations (1 fimes the minimum tariff.
benefits of private vehicle use without the costs and
| | p | I : together, and they split the ride and the cost. 1l
responsibilities of ownership. Example = Zoom Cair, |1 I Examples — Ola Share, Uber Pool 1 Source: Ministry of Road Transport and
Mylescar, VolerCars, Revv : 1 :: Highways — Taxi Policy Guidelines, 2016

?U,bonMobi.,,%d',g Demand - Supply = GAP <-->Shared Mobility
C\_inference & Expo




B User Survey

Primary Survey Non-User Survey

Operator Survey
(Driver’s Survey)

——

Information needed to collected

DATA BASE

1. Socioeconomic parameters

2. User Afttributes

3. Non user Attributes/ Vehicular Attributes
4. Operators Attributes

Socioeconomic || Operator Atfributes

Attributes Cab Detail

Gender Cab Category

Age Fuel Type

Education Ownership

Occupation Age of Vehicle

Income Operational Detail

Vehicle Ownership Number of passengers

Distance Travelled
User Attributes Fuel & Maintenance
Types Average waiting time
Purpose Trip Targets (per day)

Number of trips

Monthly Expenses

Choice of Sample Size

Trip Length

Cab Financing (EMI etc.)

Travel Time

Drivers Personal Detail

Travel Cost

Age

« Since the aim of the study is to examine
which group predominately uses shared
mobility for what purpose

« 6 Purposes categories with Shared mobility
users and non-users give 12 stratified classes

« Assuming 35 samples in each of the strata
gives a total sample size of about 420

samples

Availability

Cab ownership

AcCCess

In Cab Business (Years)

Reliable

Safety

Payment(wallet/ Card)

Driver behaviour

Drivers Knowledge

Methodology Adopted For
Conducting Survey

Vehicular
Atiributes

Vehicle Numbers

Fuel Type

 Interview Survey & Google online torm Survey
« Since different purpose users needed to
captured so the interviewing of User and non-

user is performed at different Land uses

Age of Vehicle

Vehicular Occupancy

Operational Hours

Parking hours

Parking Charges

1 1thW é%Urban Mobility India
C
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Land Uses :-

Institutional Area
» Max Hospital, Saket
» Delhi University (Vocationadl
College, ARSD)
> |T Sectors

P-1

7

Select Ci all |
Jospital Delhi University

Recreational Area
> Lodhi Garden

lone D
one G

lone F

* Transportation LU

Commercial LU

Y Institutional LU
Recreational LU

Km
3.51.715 0 3.5 7 10.5
O

deapParking




DATA BASE

Number of Samples Collected

NOS.

Y%Share

Predominately Shared Mobility only

192

35%

Exclusively Private Vehic

e Only

137

25%

Mix( Private Vehicles & S

nared mobility Both

147

27%

Non of the above

6/

12%

Total

543

100%

User & Non User Typology

B Predominately Shared Mobillity

Users only

B Exclusively Private Vehicle User

Only

® Mix Users( Private Vehicles &
Shared mobility Both )

B Non of the above

Predominately Shared Mobility Users only

User

Mix(Both Private Vehicles & Shared mobillity )

Exclusively Private Vehicle User Only

- Mix(Both Private Vehicles & Shared mobillity )

Type Samples NoOs. %Share
User 192+147 339 49 %
Non User 137+147 284 51 %

« 35% of the samples are using Shared Mobility on daily basis

« Users (Shared Mobility) analysis is done from 339 samples collected

 Non User (Private Vehicles) analysis is done from 284 samples

« 12% of the above Samples collected have been excluded in the analysis

User Non User Total Operator
Select City Mall 27 20 00 21
South X 20 23 |
% Share 14% 17% 19%
Institutional Land Use
Max hospital, Saket 17 26 /
Delhi University (Bhagat Singh) 9 39 215
95 32
37% 38% 39%
Recreational Land Use
Lodhi Garden 6 27 33 2
2% 10% 6%
Nizamuddin Railway Station 30 14 20
Connaught Place Parking 32 26 45 2
Nehru Place Parking 2] 20 4
SBT Sarai kale khan 18 17
Gl Airport 53 14 16
47% 35% 36%
Total 325 253 543 73
Zone G Zone D Zone F
25% 20%, 35% 0% 50% 45%
20% 30% 40% Observation :-
25%
15% 20% 30% 247,
10% 15%
10% 0 10z 1% 20% 17%
10%
o M RIS ||
0% _ 0% 0%
B User mNon User mQOperator m User mNon User m Operator m User mNon User mOperator

A

i ZM\Urban Mobility Indi
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SOCIO-ECONOMIC CHARACTERISTICS OF SHARED MOBILITY USERS

. I
Gender Numbers Z%Share : Occupation Numbers %Share |, Education Numbers %Share
Male 277 67% : Business 20 6% | Hiah School 34 1%
Female 112 33% | Public Service 17 5% I Seﬂll)gr Segocr)ﬁglgry o
Total 339 l00% 1| Housewife 3 1% | School o/ o7
Other / 2% Undergraduate 203 60%
| d g
<I]A89e Nuzifers %S]h;re : Private service 176 52% I Post Graduate 122 329,
3 25yrs vy 45; I Student 115 34% I Doctorate 67 2%
~49 YIS ° I Total 339 100% | Total 339 100%
25-35 yrs 142 38% I = =0
35-50 yrs 27 13% | Occupation 01%2% : 0% 60%
>50 yrs 34 3% : m Business 4o | 90%
Total 339 100% I m Gov. services ° I ;8? 32%
50% 459, : Housewife : 20%
40% 38% (| mofner 1| 10% 1% o7 2%
I ® Private Services 1| 0% | | —
High School Senior Undergraduate Post Graduate Doctorate
30% | Student I Secondary
I I School
20% I Income Numbers %Share |1 :
13% [ Observation:-
0% | <X 10,000 30 4% |  shared Mopilit |
o I 3% 1| 210.000-25.000 84 9%, | » 67% of Shared Mobility users are male
0% ; ; . e e >5o- : 25 000-50,000 153 22% 1 83% of the Shared mobility users lies in the age range of
- IS - IS - I'S - IS 'S
4 i i 4 = 11 250,000-1,00,000 81 35% || 18-35years
Vehicle Ownership | >3 1,00,000 /2 /% : ¢ 92% of the sample users are either Undergraduate(60%) or
100% : NA 123 237 |  post Graduate(32%)
I Total 043 100% : « 43% of samples own a vehicle and are still using Shared
80%
57% oo : 4% |ncome = <210.000 | mobility services.
60% ° 737% I I Majority of user are from Private Service (52%) followed by
I mI10,000-25,000 [
40% | | student (34%)
e I R221000 20 200 I - Shared mobility users lies in the income range of ¥50,000 to
A © I
20% . . ! ’ "50,000-1.00.000 |1 #1,00,000 (35%) followed by 50,000 fo ¥1,00,000 (22%)
0% , = >Z1,00,000 |
Vehicle ownership I
I
B own vehicle Don’'t own vehicle : NA Source : Primary Survey, feb 2018
S Tﬂ"'-tr
S X
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TRAVEL CHARACTERISTICS OF SHARED MOBILITY USERS

Shared Mobility User Types

250

207 204
200
150
100 79
50 ] 42 o5 39 33
5 11% 3% /% 4% 32% 32% 6% 5%
O © N2 O e @ e e
800\0 SN &%{\o*o S g\%\o@ \ S &
o o & Oo*é}(\ i . OAC}Q)
o’ < ©
Q-_\é
Nos ®m% Share
Purpose
50% 46%
40%
30%
20%
20% 15%
9%
2%
Work Education Social / Medical Shopping Pick up and
Leisure Drop Off
Number of trips made (per week)
12 11 10
10 %
3
3 /
6 . S 5
4 4 4
4 3
; 1 . .
Work Education Social / Medical Shopping Pick up and
Leisure Drop Off
B Average Predominate User ® Mix User

A

i ZM\Urban Mobility Indi
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ATL(Average Trip Length)

Pick up & Drop off 2]
gleJelelslel® K
Medical G 5
Social / Leisure GG S
Education NN /
Work I 1 5.5
0 5 10 15 20 25
Distance (km)
Average Travel time
Pick up & Drop Off 55—
Shopping
Medical n—
Social / Leisure
Education
Work
0 20 40 60 80
Time (minutes)
Travel Cost
Pick up & Drop off I
Shopping
Medical .
Social / Leisure I
Education Il
Work I
0 100 200 300 400 500 600
Rupees (%)

Observation:-

Ride Sharing = Uber Pool or Ola Share
Ride Sourcing = Single Ride (Micro or GO)

« 64% of made by frips done by Ride
Sharing(32%) and Ride Sourcing(32%)

« 46% of the ftrips are being performed
by for Work purpose followed by
social/Leisure (20%) and Education
(15%).

« 9% of the trips are made for pick up
and drop off from Airport or Railway
station

- ATL(Average Trip Length) for Pick and
drop off purpose is maximum of 21km
followed by Work 15.5km

¢ 15%

purpose but predominate user of Work

trips Is made for Education
and Education makes same number
of trips in a week

 AIL is maximum for Pick up and drop
off is 21km but frequency is 2 which In
minimum compare to other purpose

 Travel Cost for pick and drop off Is
enormously high for pick and drop off

because change in rate slab

%9 per km till 8 km
11 per km till 15 km
218 per km after 15 km

Source :OLA, Primary Survey, feb
2018




SOCIO ECONOMIC WITH TRAVEL CHARACTERISTICS OF SHARED MOBILITY USERS

Age and Mode Types Purpose And Gender

Gender and Mode Types 'Income ' Occupation with Modes Types
Bicycle Sharing IR 2% Izgz) 11 1007%
Scoofer Sharing INEEEEEEESEYS—— |5O%C: | 80%
Ride Sourcing (Single Rider) IEESSSE— 65% | 40% ) e
Ride Sharing  IEEEESEERNNNN AT :38;? : ;gz
Car Sharing IS 7 I 10% I i I I 070 I. I I_ -J I_ _J - =
Shuttle NN 9% I 0% -:@ © @ s (@ .(@ [ ; qu Taxis Shuttle qu Rid.e Rid? Scoc?’rer Bicyf:Ie
Tos —Y—0% S A NG S e e
CarPooling ISy, | < o @é"’ & %005\@ %@C} | Rider)
0% 20% 40% 60% 80% 100% 120% : m<%10,000 m310,000-25,000 325,000-50,000 : :iﬁﬁ';-e > :S'ic\)/\g’rseeg\gi/?cses ?T?Jéseer:rlfe
B Male ®mFemale ! m 250,000-1,00,000 m>Z1,00,000 I
Vehicle Ownership with Mode Types : Education and Mode Types : Purpose for different mode And ATL
30
Bicycle Sharing 898 92% Ilgg% : o5 3
Scooter Sharing 98 85% : 8072 I §
Ride Sourcing (Single.. 51% ! Zg; | \ 20 ‘Jg
Ride Sharing 998 91% | 50% " High Schodl 1| 15 59
Car Sharing 198 999% | égg B Senior Sec. School : f"ﬁ
Shuttle  T9SE 90% \ 2072 | Under Graduate \ 10 §§
Toxis g 61% I 18? I I I N - _IPOST Graduate |5 :S% I | I I
Car Pooling iy 07 75 [ ’ O F O o O O © Doctorare I 0 <2 I II I
I QOO\\ . <§\°\ c}\ok\ q\é\(\ o> ¢ <—}\§ %*\OK\ [ S © % S " S
0% 20% 40% 60% 80% 100%120% || S F | P O - ) Qo &
B own a vehicle Don’'t own vehicle I = I Qo*Q Qo‘% @C}\ ‘°O 6\(’}% c’
| | m Work mEducation mSocial / Lelsure ll\%edlcol lg%opplngj Pick %g?}]nd Drop Off
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [

88;’ 100% Purposes And AlL
/0% 50% ; 25
60% 80% 15
50% o 40% °21 20
ggg’ m0-18 yrs ? °
A 30% 5.5 15
20% W |8-25 yrs 40% 20%
] O% I I_ 2725-35 yrs 20% ] 5% 10
0% m 35-50 yrs 0% I o7 o 8’7 7%
S % S 2 O S Uy 10% 05 ° 2 5
Oc>\° T @@ &8 %@ ST m>50yrs 0% - . _ - 2%
K RN AN S N Work Education Social/ Medical Shopping Pick up 0% 0
o c° Q-_\é@ 0@(\ 05@ cﬁ\ Leisure and Drop Work  Education Social/  Medical  Shopping Pick up and
N ff
o 87 R off % Share o AfC (Km) SIS
&° B % Share ®mMale mfemale
Source : Primary Survey, feb 2018
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COMPARSION BETWEEN SHARED MOBILITY USER AND PRIAVTE VEHICLE USER

Socio Economic Characteristics

nference & Expo 2018

100%
30%
60%
40% I I
= | | N I h .l | |
. ] .| I 1 o LWl Jdhh  _ _ 5
@O < © \cb (f?* ".)Q‘)A <’JQ %Q 5—3\{@ Q\SO Q\Y\\ CS\\O @\\\\ \566 Q‘Q @Q QQ QQ QQ % ) © (\GO @)\)O b\)o do
9 %] o1 of Q° S’ S X Z v RN S ® o) ) O
AN ay o) ®) 7 L QQ QQ ) 4 AQ @, N O\ ®)
A S & & §F A S @ © O 9
& O 27 P NN S -
Q 4 4 40 c.,@(\\ & R
Gender Age Occupation Income per month Education
B Shared Mobility Users  m Private Vehicle Users
Travel Characteristics
Purpose ATL(Average Trip Length) (Km)
50% 25
40% 20
30% = 15
N
20% 10
i i _1 . ; ~H
0% — _ - . . | | | |
Work Education  Social / Leisure Medical Shopping Pick up and Work Education SOF:ICIl / Medical Shoppmg Pick up &
Drop Off Lelsure Drop off
B Shared Mobillity Users  m Private Vehicle Users B Shared Mobillity Users  ® Private Vehicle Users
Average Travel Cost () Average Travel Time (Minutes)
600 30
400 ﬁ 60
"v a I I
200 p
. ik il
, Im mm B m_ m- HEm |77 B =1
Work Education Social/  Medical Shopping Pick up & Work Education Social / Medical Shopping  Pick up &
Leisure Drop off Leisure Drop off = gean TRq,
/{ B Shared Mobility Users  m Private Vehicle Users B Shared Mobility Users  m Private Vehicle Users j‘
b=
=
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IMPACT OF SHARED MOBILITY ON MOBILITY LEVEL

Mode Used Before Shifting to Shared Mobility : Primary reason to choose Shared Mobility Observation:-
407 I « 38% of SM user were using
25% 387
30% ° 21% || Driver's knowledge of whereabout [l 4% ,
20% 15% I Aufo before because its
]SZ) I ]_% l 3-% | Driver's behavior [} 3% RS EEEFEITE
’ Personal Car  2-Wheeler  Walk or Cycle Auto Metro Bus : Easy payment [N 9% « ATL has reduced after
o : safety W2% shifing to Shared mobility
80% | Refiable [l 5% but frequency has
’ I Door to door access || EGTEIN 12% increases
60% ' .
[ Easy availability at all hours - 109% e 58% of the SM user are
40% [ . : :
: Saves time | 5% using SM services for more
20%
I . Ik I . | cconornc I 35 than 1.5 years
0% m B = I. - [
e © @ O D) N\ O O [
< S <9 %(\5& \ c?é\(\ O@goo @@@é@ \ c§\o*\° c§\o*\o :
O O Q . @ oge ° ° °
< ¢ @qﬁ & %Ooc}"’ %@é I Shared Mobility to reach Metro Station Delay in purchasing a car
© o |
Z
& ' 0% . 8% 63% - 3%
m Personal Car m2-Wheeler Walk or Cycle m®mAuto m®mMetro mBus I Yes ENO . Yes mNo
Number of trips per Week ATL Total travel Time | Using Shared Mobility
12 25 80 : .
3
10 20 0 |
= 60
8 o |
15 > 90 |
6 < 40
10 2 ;
4 2 30 |
-
5 = 20 l
2
| | I " ! II | I '
0 0 0 [
Work  Education Social/ Medical Shopping Pick up Work  Education Social/ Medical Shopping Pick up Work Education Social/ Medical Shopping Pick up
Leisure and Drop Leisure and Drop Leisure and Drop I
Off Off off |
B Before Shifting to Shared Mobiity Before Shifting to Shared Mobiity B Before Shifting to Shared Mobiity I
m After shifting to shared Mobllity B After shifting to shared Mobllity B After shifting to shared Mobility l <6 months ® 6-12months
Change in no. of trips in Work , Social and Reduction in Average Trip length(ATL) is seen While calculating total travel time, Waiting : mi-l.oyear m>l.5year
i

Shopping

A

Wl /Urban Mobility Indi
1 1 C@rper:anocne &oExchZ';Hg

in all purpose except Education

time for shared mobility is excluded

Source : Primary Survey Fgh,2018
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IMPACT OF SHARED MOBILITY ON MOBILITY PATTERNS

Emission Reduction

Societal Impacts

Vehicular Reduction

Mode Use Before Shifting Emission Standards

»7% change in vehicular Reduction affer Shifting to Shared Mobility = >Maijor reduction in Emission component is shown CO, HC & PM

(76*100)/257 = 29%
»Vehicular Reduction in PCU =(223-162) =61 PCU
»%change in Vehicles = (61%¥100)/223 = 27%

»NOx & NMHC are emission component which have increased by 1.5

times & 10.69 fimes respectively

L
"i:ﬁ-

o
=)

-

I
I
I
I
| Mode Ll Vehicle CO HC NOXx HC +NOx PM
Mode Passenger Trips| Occupancy | InVehicles | PCU | InPCU | | Class lg/km) | [g/km) | (g/km) | [(g/Km) | (g/Km)
ccooter | Pefrol [2W(BSIV)| 1 0. 0.06 0.0045
Personal Car 33 1.2 /1 71 I 2 W (B 1Il) 19 1
I . .
2-Wheeler /1 1.12 64 0o | 32 I e CNG |3W(BSIV)| 094 | 044 | 013 0.94
Cycle 3 1 3 0.3 1 | 3W BSI) | 1.2 1.2
AUlG 119 1 119 119 Petrol | 4W (BS IV ] 0. 0.08 0.17 | 0.0045
Mot o _ | AW (BSTII) | 2.3 0.2 0.15
[ Car Diesel | 4W (BS V) 0.5 0.25 0.3 0.025
BUS 10 34 0 3 1 I AW (BSTI) | 0.64 0.5 0.56 0.05
Total 330 57 293 CNG | 4W (BS IV) ] 0.03 0.08 0.17 | 0.0045
| AW (BS Il | 2.3 0.06 0.15
Mode Use After Shifting |l MiniBus - desel SRR Dot - e T
Passenger I = . . .
Mode Tripsg Occupancy |In Vehicles| PCU In PCU I
|
Car Pooling 37 2 19 ] 19 I "M ——
Taxis 10 1 10 1 10 | HC +._
Shuttle 24 16 1 3 4 I -
Car Sharing 14 3 5 | 5 NMRC
Ride Sharing 108 3 36 36 ' Oy
Ride Sourcing 108 108 108 | | =
. I HC g
Scooter sharing 20 20 0.5 10 -
' CO
Bicycle Sharing 17 1 17 0.3 5 I
Tota 339 217 198 | 0.0 500.0 1000.0 1500.0 2000.0 2500.0
k
Inferences From Panel Survey l m After Shifting to Shared Mobimy?kg)
>Vehicular Reduction after shifting to Shared Mobility = (257-181) = 74 | m Before Shiffing To Shared Mobillity (kg)
. I
Vehicles I Inferences:-
I
I
I
I
I

ZM\Urban Mobility India

»There is reduction in 426kg of CO(Carbon Monoxide) over an year
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IMPACT OF SHARED MOBILITY ON MOBILITY PATTERNS

Benefits at Individual Level

Non User (Private Car user) Shared Mobility User (Ola & Uber)  Shared Mobility User
Distance | Ride time Total Fare
l ‘ l o \f " Category| Base Fare Fare Fare Total Fare | .~ 2 W
L Costortiing Hatch
New Car-User Old Car-User ase fare + Distance Fare Rack I 50 3 296 X 100 I 446 |%4,88,370
Ride Time Fare :
Prime Z 60 T 408 2100 2568 |%6,21,960
} } Sedan
* Loan Cost (Down Payment + > Parking / Miscellaneous | | 1. Ride Sourcing SUV NS0 forfirst | 55,4 ¥ 150 3844 |%924.180
Loan Principle+ Loan Interest) (if Fconomy(hatch 4km
applicable) Charges back)
) :QF‘SU',’GT”CT? C/OTST > Driver's Salary(if gool 1.Total Cost of owning a Carin 3 years (Petrol)
» Registration/ taxes 0 . . .
» Annual Maintenance Cost applicable) Premium Sedan »Net Cost (With Hired Driver) = %10,95,000
+ Parking / Miscellaneous Charges | | pynning Cost FEEY »Net Cost (without Hired Driver) =¥ 6,63,000
 Driver’'s Salary(if applicable) (Sedan) e
- Running Cost > [-) Resale vValue XL (XUV) 2.Total Cost of owning a Carin 3 years (Diesel)
* () Resale Value 2. Ride Sharing (POOL) >Net Cost (With Hired Driver) = %11,40,000
souree s Avihor Source >Net Cost (without Hired Driver) = %7,08,660
New Car-User 3.Total Cost of owning a Carin 3 years (CNG)
Component of Cost S HO;:SCK = >Net Cost (With Hired Driver) = %10,25,000
»Net Cost (without Hired Driver) = ¥5,93,000
Cost of Car 5,00,000 6,00,000 5,30,000
Insurance Cost 2.5% 3.0% 3%
Road taxes 4 % 5% 4%
Annual Maintenance Cost 21,000 25,000 35,000 Shared N Srival
Running Cost (ATL =36 km) 1.66,955 | 106263 | 83,220 Moo'bi? o New Private v:hvivde'tj‘zei Old Car User
Parking/ Miscellaneous Charges 37,000 | 37,000 | 37,000 Category| o, vehicle Users | o ol without | (Pefrol) with
Hired Driver (if applicable) 4,32,000 | 432,000 | 4,32,000 (Petrol) with Driver Driver Driver
Resale Value 2,34,000 | 2,00,000 | 2,00,000 Hateh
Bk < 4,88,370 %10,95,000 T 6,63,000 %5,95,000

Net Cost for New Non User = [ Cost of Car + Insurance Cost + Road Taxes +

Annual Maintenance Cost + Running Cost + Parking/ Miscellaneous Charges + Hired

driver( if applicable) - Resale Value]
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ISSUES IDENTIFIED

Ride Sourcing

»58% of the users have Cost issue

»33% of the users have Waiting time issue

» 64% of the users have Accessibility issue

»35% of the user have rated worst in terms of safety

Ride Sharing

»>68 % of users have said Cost is the major issue for choosing ride Sharing
»63% of the have rated Waiting Time Issue

»>86% of the user said Travel time is shared mobillity is high

Ride Sourcing

5(excellent) ZSEE———— s e
4(good) NI I e
3(average) SN . ]
2(bad) NI 1 /T
Hworst) IS . ]
0% 20% 40% 60% 80% 100%
m Cost mTravel Time Waiting Time m Comfort
m Accessibility Safety m Availability

« 39% of Non-User says shared mobility is costly
« 24 % of Non-User high waiting

« 15% of Non-user says Non availability

. Women/iafe’ry

1 1thW ZM\Urban Mobility India
C(\_nference & Expo 2018

Ride Sharing

5(excellent) N B
Cfelelelelly I L

3(average) G [ I

2(bad) N I I
Hworst) I . 1IN
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

m Cost B Travel Time Waiting Time B Comfort

B Accessibility Safety m Availability

100%

OPERATORS ISSUES :-

« Additional distance need to travel in Ola Pool & Uber Pool

« Cancellation of rides at Last moment

« Absence of Pickup and drop off points at Commercial Area
« Fluctuation in bonus in completion of operational target 1rips
o Cashless payments

« Parking

Other Issues :-

» Drivers Knowledge about the Road and reading GPS

« Waiting Time Shown in App Is hot accurate

* Pickup Poinft Issues

 Dead Mileage is high in Uber pool & Ola Share

« Payment Issues

« Surge Price

 Cancellation fee & Cancellation of trips from both operator
Passenger side

« Parking Near Commercial & Institutional Area

and




MODELLING CHOICE FOR SHARED MOBILITY

» Different scenarios are generafed in terms of saving of using various || The Binary Logit Model is used for Predicting mode choice Probability of Ride Sharing and Car.

attributes with different level and presented to respondent in the form of a|! The Following Equations are used for the Calculation:-

choice set

»In Total 6 scenario are selected using the best combination of Realistic,

N . . ) g Utility of Ride Sharing eUT R
Optimistic and Pessimistic Savings of attributes Probability of Choosing Ride sharing (Pes ) = Cowiiy or ride sharmaretar ~ LUr . Uy o
> Attributes are:-
1. In-vehicle time } Shared Mobility User Car Uc
- . ) - : : : . e _ e

2. Waiting time Attributes Probability of Choosing Ride Sharing (Pgs ) = JUtility of Ride Sharing yg€ar  SUr o Ure

3. Parking Search Time} Non User

4. Parking Cost Attributes(Car)

> Using these Attributes with different Scenario we generate Utility Scenarios Building

I
I
[
I
[
[
I
I
[
I
[
[
I
I
[
I
. [
equation using SIMPLE BINARY LOGIT MODEL I Scenarios | Waiting Time (min) | In vehicle Time (min) | Parking Search Time (min) Parking Cost (X)
| Scenariol Realistic Realistic Realistic Realistic
I S 102 Optimisti Optimisti Optimisti Optimisti
Waiting In vehicle Time | Parking Search Time | Parking Cost |, cenar!o P I.mls !C P |.m|.s I.C P I.mls I.C b I.mls !C
Actual Values Time (min) (min) (min) () Scenario3 Pessimstic Pessimistic Pessimstic Pessimstic
I Scenario4 Realistic Optimistic Optimistic Pessimstic
NMearraal Car 38 5 50 : Scenario5 Optimistic Pessimistic Realistic Optimistic
P e ; 39 0 Scenariob Optimistic Realistic Pessimstic Realistic
I
JUEIE SlnEing 10 2 L L : Ride Sharing | Waiting Time (min) | In vehicle Time (min) | Parking Search Time (min) Parkl(r;g) Cost
I cenario - -
Savings Scenariol 10 20 5 50
[ Scenario2 5 11 -10 -100
Ride Sourcin Waiting In vehicle Time | Parking Search Time | Parking Cost I Scenar!o3 13 16 -3 -38
g Time (min) (min) (min) (?) | Scenario4 10 11 -10 -38
[ Scenario5 5 16 -5 -100
Realistic 7 0 -5 -50 [ Scenariob 5 20 -3 -50
Optimistic 2 -10 -100 I R : : :
. 1l o: . .. : . In vehicle Time Parking Search Time Parking Cost
Pessimistic 9 ) -3 -10 Ride Sourcing Waiting Time (min) : :
| (min) (min) (X)
B a— Waiting In vehicle Time | Parking Search Time | Parking Cost || Scenar!ol / 0 = -0
g Time (min) (min) (min) (X) | Scenario?2 4 -2 -10 -100
it | Scenario3 9 2 -3 -38
Realistic 10 20 -5 -50 I Scenariod 7 9 ‘10 38
Opt|m|5t|C 5 11 -10 -100 I Scenariobs 4 P -10 -100
Pessimistic 13 16 -3 -38 i Scenariob 4 0 -5 -50
Source : Aut rce
a‘*‘aww"%
& -
A g %
. 1 =
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MODELLING CHOICE FOR SHARED MOBILITY

Binary Logit Regression Analysis Ride Sharing | Binary Logit Regression Analysis Ride Sourcing

Utility Equation U; = -1.612-0.17(WT)- 0.006(INVT) + 0.03 1 Utility Equation UT = -2.010-0.113(WT)- 0.002(INVT) +
(Parking Search Time) + 0.054 (Parking Cost) 0.078(Parking Search Time) + 0.198(Parking Cost)

Mode | Ridership(%) Mode | Ridership(%)
Ride Ride
_ U -
Us e 3.005 | eV | 0.0495 Sharing 27.3 UTR |-4.903 | eUTR | 0.0074 Sourcing 4.6
U | -2.026 | eV~ |0.1318 Car 72.7 UTC |-1.863 | eUTC |0.15519| Car 95.4

Probability of choosing Ride sharing = 0.273
Probabllity of choosing Car =0.727

Probabllity of choosing Ride sharing =0.46
Probabllity of choosing Car =0.954

OVERALL UTILITY OF SHARED MOBILITY
Utility Equation UT = - 0.389-0.23(WT) - 0.029(INVT) + 0.096(Parking Search Time) - 0.018(Parking Cost)

Mode | Ridership(%) Probabillity of choosing Shared Mobility = 0.294
UTR |-3.0022| eUTR |0.049687| Shared 29.4
Mobility
UTC |-2.12421 eUT C 10.119527 1 Car 70.6 Probability of choosing Private Car =0.706
Source: A;J-Qghsﬂﬂie
11th és'wrban Mobility India %
Cnference & Expo 2018 2




SENSTIVITY ANALYSIS

Waitina Time In vehicle Parking Parking | Probability of
Scenarios (m?n) Time Search Time Cost Shift to Shared
(min) (min) (%) Mobility
Scenario 1 Realistic Realistic Realistic Realistic 1.2 %
Scenario 2 | Optimistic Optimistic Optimistic | Opftimistic 20.5 %
Scenario 3 | Pessimistic Pessimistic Pessimistic | Pessimistic 0%
Scenario 4 Realistic Opfimistic Opftimistic | Pessimistic 1 %
Scenario 5 | Optimistic Pessimistic Realistic Optimistic 5%
Scenario 6 | Optimistic Realistic Pessimistic Realistic 1.7 %
%Change in Probability of Ride Sharing
% Change | Waiting In vehicle Parking :
in Aftribute Time Time Search Time el Ses Al
-20% 2.2% 0.4% -2.80% -3.30% 2.0%
-10% 1.1% 0.2% -1.40% -1.60% 1.1%
0% 0.0% 0.0% 0.00% 0.00% 0.0%
10% -1.2% -0.2% 1.40% 1.60% -1.2%
20% -2.3% -0.4% 2.70% 3.20% -2.3%
%Change in Probability of Ride Sourcing
% Change | Waiting In vehicle Parking :
in Aftribute Time Time Search Time Feltlre) (St Al
-20% 3.5% 0.20% -0.9% -3.70% 3.5%
-10% 1.7% 0.10% -0.4% -1.80% 1.7%
0% 0.0% 0.00% 0.0% 0.00% 0.0%
10% -1.7% -0.15% 0.4% 1.80% -1.7%
20% -3.5% -0.18% 0.9% 3.50% -3.5%

1 1th\ és'wrbon Mobility India
C@nference & Expo 2018

. Comparison between Ride Sourcing(Single Rider) and Ride Sharing (Pool)

I Waiting Time

Parking Search Time

4.00%

3.00%

2.00%

1.00%

0.00

0.00% -30% 20% 0% 10% 20% 30%
-30% -20% -10% 0% 10% 20% 30% ¥ 00%
-2.00%
-2.00% ooz
-3.00%
-4.00% -4.00%
—--Waiting Time of Ride Sharing ——Parking Search time Ride Sharing
--Waiting Time of Ride Sourcing —-Parking Search time of Ride Sourcing
With 10% increase in Waiting time, Ridership With 10% increase in Parking Search time,
Decrease in Ride Sourcing is more comparison to Ridership Increase in Ride Sharing is more
Ride Sharing comparison to Ride Sourcing
In Vehicle Time Parking Cost
3.00% 4.00%
2.00%
0.00%
007 30% -20%  -10% 0% 10% 20% 30%

-30% -20% -10% 20% 30%

-1.00%
-2.00%
-3.00%

-4.00%
—~-Parking Search Time of Ride Sharing
—-—Parking Search Time of Ride Sourcing

-2.00%

-4.00%

-6.00%

-—Parking Cost of Ride Sharing
——-Parking Cost of Ride Sourcing

With 10% increase in In-Vehicle time, Ridership
Decrease in Ride Sharing is more comparison to
Ride Sourcing

With 10% increase in Parking Search time,
Ridership Increase in Ride Sourcing is more
comparison to Ride Sharing

Source : AuthanSewyrce
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Vehicular Reduction

IMPACT OF CHOICE MODELLING OF SHARED MOBILITY

Occupancy 1.2 3
21% 4.68 29.40% 13% 87%
St Oy VEHICULAR TRIPS o of Shift to PASSENGER | PASSENGER TRIPS
Zones Population (2001) Over All Daily Person ore TRIPS Ride Ride Sharing Vehicular trips
Modal Share . Shared Mobility .
Car Trip Rates Sourcing (Pool)
/one D 5,87,000 1,23,270 5,76,904 1,69,610 22,049 4,42,681 67,561
/one F 17,17,000 3,60,570 16,87,468 496,115 64,495 12,94,861 1,97,619
/one G 16,29,000 3,42,090 16,00,981 4,70,688 61,190 12,28,497 1,87,491
/one H 16,01,300 3,36,273 15,73,758 4,62,685 60,149 12,07,607 1,84,303
Total 55,34,300 11,62,203 54,39,110 15,99,098 2,07,883 41,73,647 6,36,974
Reduction in number of Vehicles on Road 9.62,124
Vehicular Trips Before Shiffing 54,39,110
Vehicular Trips After Shifting 44,76,986
Actual Vehicular Reduction on Road 9.62,124
% Actual Vehicular Reduction on Road 17.69%
Source : Transport Demand Forecast Study, RITES(2010), Author Source
Emission Reduction Overall Utility
e ST Vehicle cO HC NOXx NMHC | HC+NOx | PM 5 , o
g Class (ton/Km) |(ton/Km)| (ton/Km) | (fon/km) | (fon/Km) | (tonKm) Probability of choosing Shared Mobility = 0.294
Petrol | 4W (BS IV) 5.7 0.6 0.5 0.0 1.0 0.0 . ,
AW (BS 1l 96 & S 4 43 00 0.0 00 Probability of choosing Car =0.706
cor Diesel | 4W (BS IV) 1.1 0.0 0.6 0.0 0.7 0.1 — :
4W (BS Il 10.5 0.0 8.2 0.0 9.2 0.8 Emission Comparsion
CNG | 4W (BS IV) 1.7 0.0 0.1 0.1 0.3 0.0 |
AW (BS ) | 295 0.0 19 0.8 0.0 0.0 PM (gtonkm) |
Total 145.2 9.0 17.6 0.8 11.1 0.9 HC +NOX (fon/km) [k
After Shifﬁng Vg:‘li(ﬂe CO HC NOXx NMHC HC +NOx PM NMHC (Ton/km) I
ass (ton/Km) |(ton/Km)| (ton/Km) | (fon/km) | (fon/Km) | (tonKm)
Petrol | 4W (BS IV) 4.6 0.5 0.4 0.0 0.8 0.0 NOx  (ton/km) [
4W (BS Il) 77.9 6.8 5.1 0.0 0.0 0.0
Cor Diesel | 4W (BS IV) 0.9 0.0 0.5 0.0 0.5 0.0 HC (ton/km) [k
4W (BS Il) 8.5 0.0 6.6 0.0 7.4 0.7
CNG | 4W (BS IV) 1 4 0.0 0.1 0.0 0.2 0.0 co (fon/km)
4W (BS 1ll) 23.8 0.0 1.6 0.6 0.0 0.0
Total 117.1 79 14.2 0.7 9.0 0.7 0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0
B After Shifting m Before Shifting

1 1th\ é%Urbon Mobility India
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Analysis

STUDY OF SOCIO-ECONOMIC
CHARACTERISTICS OF SHARED
MOBILITY USERS

STUDY OF TRAVEL
CHARACTERISTICS OF SHARED
MOBILITY USERS

IMPACT OF SHARED MOBILITY
USERS ON MOBILITY LEVELS

MODE CHOICE MODELLING

CONCLUSION

: Findings

Majority of the shared mobility users are male, above 18years old, af
least under graduated with an income range lies between 25,000
to ¥1,00,000 (57%)

67% of the shared mobility users are using ride sharing and ride
sourcing as the primary source of travel majorly for work
purpose(46%) followed by social purpose (20%) with an average ATL
of 14.88km

Economic (36%) and time savings (19%) are the primary reason to

shared mobility as mode of travel

Mode use shared mobility user before shiftfing to shared mobility are
Auto (38%) followed by personal Car (25%) and 21% (2-W)

Shared mobility has enhance the mobility pattern of the users as
number of trips made per week for work and social has shown @

significant change.

Mode choice modelling for shared mobility is performed using
attributes In-Vehicle time, Waiting Time, Parking search time and
Parking Cost.

Probability of car users willing to shift is 29.4%

Sensitivity analysis is performed and we find out Non users are more

sensitive to waiting time and Parking Cost

i Conclusions

« Safety is the one of the issue because of which female

shared mobillity users are less.

Many people are ready to use the Shared mobility on @
regular basis (work purpose) although a separate booking is
to be made each and every day.

As compared to a private mode, shared mobility is a more
economical optfion to the user as well as having an

advantage in time savings.

29 % of Vehicular reduction has taken after shifting to Shared
mobility

Emission reduction of 426 kg/km of CO & 1262 kg/km of PM ,
63kg/km of NOy, and 252kg/km of (HC+ NO, ) have been

observed over a year for the sample collected

 17.8% of vehicular reduction
« Emission reduction of 28 ton/km of CO & 0.2 ton/km of PM ,

3.4 ton/km of NO, and 2.1 ton/km of (HC+ NO, ) have been

observed over a year for the sample collected

Recommendations

« Minimising of Waiting time can be done by using Upper Level model

by increasing the income of driver and increasing Fleet Size

« /oning Operation area can also reduce waiting fime. Because of shorter trips, further reduction Iin
dead mileage travelled by the driver can be achieved.

* |n vehicle time can be reduced by providing HOV(High Vehicle Occupancy lane)

1 1th\ é%Urban Mobility India
Cnference & Expo 2018
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IMPACT OF SHARED MOBILITY ON MOBILITY PATTERNS

Shared Mobility Impacts | Methodology for Calculation Emission Standards
I .« .
The Potential Impacts of Shared Mobility can be - I Emission Mode “Uel Vehicle | CO HC NOx |HC +NOx| PM
1. Environmental Impacts | Sample of dlfferFe)LrJ\;rprggedses with different Class | (9/Km)|(9/Km)| (g/Km) | (g/Km) |(g/Km)
. I
> Lower greenhouse gas emissions I l o patrol | 2 \IA\//)(BS : 01 0.06 0.0045
. . coofter
» Improved air quality I ATL(Average Trip Length) of different
» Increased transit ridership : mode with different purpose is taken 2W ([BIN] 1.2 1.2
2. Social Impacts | | e | CNG 3 \l'f/)(BS 094 | 0.44 | 0.13 0.94
> Reduce Congestion | Number of trips made per Week e
I (predominate user & Mixed User) SW(BSIl) 1.2 1.2
> lfpreree) [ueeliin ! l Petrol |4W (BS IV)| 1 0.1 | 008 | 017 |0.0045
> House Cost saving 1| VKT/person/ week is Calculated for Each AW (BSIl)) 23 | 02 | 0.15
3. Economic Impacts | Mode Diesel |4W (BS IV)| 0.5 0.25 0.3 | 0.025
» Reduced Infrastructure and maintenance : l el AW (BS IIl)| 0.64 0.5 0.56 0.05
\ Efrg'rsg'i%i*ﬁg:ﬁirisnvﬂﬁsﬁger ;%'fh” CNG [4W (BSIV)| 1 | 003 | 008 | 0.17 |0.0045
The shared mobility Impacts can also be categories as :- r ISSI
. . _ Il mode for different Class of vehicles AW (BS Il 2.3 0.06 0.15
1. Societal Impacts — Those are Impacting at society level : l N Dicscl BS |l 0.44 0.5 0.54 0.05
2. Individual Impacts - Those are Impacting at individual I gt [Erfade tor ceth @lors o BUS CNG BS Il 4 11 35 0.03
level (Users or Operators) : vEele (8 uneh Celieiiciee Source : ARAI emission norms
Societal Impacts Mode Use After Shifting Inferences:-
. » Vehicular Reduction affer shifting to
Mode Use Before Shifting Mode Passenger Occupancy n PCU |In PCU y
Trips Vehicles Shared Mobility = (257-181) = 74
Car Pooling 37 2 19 ] 19 ,
Mode quTsrie;Sger Occupancy|in Vehicles| PCU |In PCU TAxis 10 ] 10 ] 10 Vehicles
> e oc Y 71 ] 71 Shufttle 24 16 ] 3 4 > % change in vehicular Reduction after
rson r : i
SHonal -4 CarSharing| 14 3 S ] S Shifting to Shared Mobility =
2-Wheeler 7 1.12 64 0.5 | 32 | |RideSharing 108 3 36 1 36 \ _
Cycle 3 | 3 03] 1 Ricie 108 | 08 | 1 | 10s | \VOTOONBTEE
Sourcing > Vehicular Reduction in PCU = (223-
AUTO 119 ] 119 ] 119 Scooter _
Moo = 5 5 Sharing 20 ] 20 0.5 10 162) = 61PCU
' > 7Ch INn Vehicles = (61*100)/223 =
BUS 10 34 0 3| sicycle 17 1 17 | 03 | 5 #change in Vehicles = {617100)/
Sharing 27%
Total 339 257 223 Total 339 217 198 Source : Author Source
. d'?“g'gh PH"’#
:uét 'ﬁ?ﬂ
m A s & o
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IMPACT OF SHARED MOBILITY ON MOBILITY PATTERNS

Societal Impacts

Emission for Different Mode Before Shifting Emission Comparison Consideration :-
Vehic co e NG NIVIEE HC . » Emission are Calculated for 1 year of the
Mode | Fuel | 2 7=F A +NOX | o
ass | (kg/Km)|(kg/Km)|(kg/Km)|(kg/km) (ka/Km) (kg/Km) PM mode use before and after shifting to
-
hared Mobilit
oot PETOI2 W (BS V)| 560 | 56 | 34 | 00 | 00 | 03 | HC+Nox I- SIS ARSI
Lo SW B | 4927 | 00 50 50 00 | 4927 - > |dling Emission through vehicles are not
. . . . . . VIS . | |
CNG|3W (BSIV)| 749 | 350 | 104 | 00 | 00 | 749 - consigered in Calculation
AUTO 3w (BS 11| 700.8 0.0 0.0 0.0 00 | 700.8 NOx - » Major reduction in Emission component
HC is shown CO, HC & PM
Petrol| 4W (BS IV) | 29.9 3.0 2.4 0.0 5.1 0.1 ] o
AW (BS |||) 5035 138 8 00 00 00 o6 e »NOx & NMHC are emission componen’r
Diesel| 4W (BS 1V) 5é Ob 2;; 0.0 3.5 0'3 - === which have increased by 1.5 times &
Car ' ' ° ' ' ' 0.0 500.0 1000.0 1500.0 2000.0 2500.0 : :
AW (BSII) | 546 | 00 | 427 | 00 | 478 | 43 ) ke iES rEsRECivEly
9 >There is reduction in 426kg of
SN S (1S ) ! oo % %e Ue? oo m After Shifting to Shared Mobility (kQ) :
AW (BS I | 1536 | 00 | 100 | 40 | 00 | 00 m Before Shifting To Shared Mobility (kg) CO(Carbon Monoxide) over an year
Total 2080.9 | 874 | 1053 | 4.3 57.9 |1273.4| L D D D e e e e e e e e e e e e e e e e .
Emission for Different Mode After Shifting Benefits at Individual Level
vehicle | co | HC | NOx INMHC| HC | Non User (Private Car user) Shared Mobility User (Ola & Uber)
Mode | Fuel (kg/Km|(kg/Km|(kg/km| +NOx ‘
Class (kg/Km) (kg/Km)
) ) ) |(kg/Km) l l Cost of Hir
ost of Hiring
gike | CTOZWBSIV)| 52 > > 0 0 O New Car-User Old Car-User Base tare + Distance Fare +
2 W (B Ill) 0 0 0 0 0 0 Ride Time Fare
Petrol | 4W (BS IV) 0 0 0 0 0 0
AW (BSIIl) | O 0 0 0 0 0 l' . .
Diesel| 4W (BSIV) | 56 | 0 | 28 | 0o | 34 | 3 | Leancost(DownPayment+ |15 parking / Miscellaneous | |1. Ride Sourcing
Car Loan Principle+ Loan In’reres’r) (If Economy(hg’rch
CNG | 4W (BS IV) | 15827 0 122 46 260 / * Insurance Cost > Driver's Salary(if Pool
AW (BS Ill) 0 0 0 0 0 0 « Registration/ taxes . Go
i - Annual Maintenance Cost applicable) Premium Sedan
RS Diesel BS I 19 0 14 0 16 ] . quking / Miscgllanec?us Charges > Running Cost Premier
 Driver’s Salary(if applicable) (Sedan)
Bus CNG BS I 0 0 0 0 0 0 . Running Cost > (-) Resale Value X (XUV)
Total 1654 5 168 46 309 11 ||* (-) Resale Value 2. Ride Sharing (POOL

ourcl:Auf kSource
ﬁa‘?“ag g"’-‘lr

o
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MODELLING CHOICE FOR SHARED MOBILITY)

Location Sample Size % Sample

* Transportation LU Commercial Land Use

Commercial LU X Select City Mall, Saket 10 10%
P ’ Institutional Land Use
| . ‘ Max hospital, Saket 5 5%
SEEEE G Km IT Sector 35 35%
m : == m—m= Recreational Land Use
Zone % Sample < Ug t Place Rarking Lodhi Garden 6 6%
|zc1 wddin Raijway Station
D 20% . , ’
j 257 ' ddi il Stati 4 4%
G 0% | Nizamuddin Railway Station o
H 35% X Connaught Place Parking 10 10%
Total 100% T Nehru Place Parking 10 10%
Delhi_Zone |G| A||"por'|' 20 20%
Total 100 100%
______________________________________________ R i
Socio- Economic Characteristics I Travel Characteristics
[
By Gender By Age Group By Monthly Income ] Average Fare(%) 284
Descripﬁon Total Male Fema Upfo 1285- 2355- 35-50 |Above Up to 1 0,000 ¥25,000' %50,000' %A.Ibooovoeo NA : Averqge In-Vehicle Time
le [18yrs| - 0| | yrs |50 yrs 10,000 -25,000| 50,000 |1,00,000" " | (Min) 47
Sample Size 100 /4 26 O [ 3643 ] 16 S 0 9 23 35 10 23 |1 Average Waiting Time (Min) 0
Distribution by age I H
Upto 18yrs | 0% | 0% | 0% 0% | 0% 0% 0% | 0% || LAverage Income(X/month) 52000
18-25 yrs 36% | 20% | 33% 54% 15% 0% 0% /5% ||
25-35 yrs 43% | 40% | 64% 35% | 45% | 30% | 10% | 25% |y Purpose ATL % share
35-50 yrs 16% | 35% | 3% 11% 40% 70% 40% 0% | Work 21 km 42%
Above 50 yrs 5% 5% | 0% | 0% 0% 0% 50% 0% | Education 14 km 29
Distribution by Gender I : :
Male 74% 45%|90%| 85% | 100% 00% | 72% | 85% | 100% | 40% | Social / Leisure 1 km 277
Female 26% 55%|10%| 15% 0% 10% 28% 15% 0% 60% | Medical 7 km 13%
Distribution by Monthly Income I .

Upto 210,000 | 0% 0% | 0% [ 0% | 0% | 0% | | hopping 19 km 1%
£10,000-25,000 | 9% 0% |25%| 5% | 0% | 0% i | Pick up and Drop Off 25 km 27
25,000-50,000 | 23% 0% |12%|32%| 25% | 0% | Mean ATL 14.88 km

%¥50,000-1,00,000 35% 0% | 0% |47%| 70% | 0% I Averaae Soeed 24 km/hr
Above %1,00,000] 10% 0% | 0% | 3% | 5% |100% , e
NA 23% 0% |63%(13%| 0% 0% : Source : Primary Survey, feb 2018 & CSE Study,2017
grett TE"’-‘I-*
& Y
/( )8 2
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MODELLING CHOICE FOR SHARED MOBILITY

Binary Logit Regression Analysis Ride Sourcing

Binary Logit Regression Analysis Ride Sharing

Omnibus Tests of Model Coefficients Model Summary
Chi- . -2 Log |Cox & Snell| Nagelkerke R
square af SIg. >0 jikelinood| R Square Square
Step | 34.789 000 ] 297.06%9a 0.019 0.04
Classification Table
Step 1| Block | 34.789 2 .000 Prediciad
Model | 34.789 | 2 000 Observed Response Percentage
0 ] Correct
Hosmer and Lemeshow Test 0 147 12 99 5
Response '
Step | Chi-square df Sig. " | 23 /0 73.0
Overall 84%
] 11.946 3 .154 Percentage )
Variables in the Equation s
B SE. | Wald | df | sig. | Exp(s) |>7 &I-for EXP(B)
Lower | Upper
WT +0.03 | 0.002 20.906 0.03 1.030 986 1.994
INVT -0.006 | 0.001 42.009 0.05 994 0.994 | 0.998
Step 1| Parking_ST | -0.017 0.10 23.012 0.02 1.030 | 0.983 1.012
Parking_C | -.054 020 16.033 0.001 947 0.947 1.260
Constant | -1.612 | 1.792 16.664 0.001 1.106

Utility Equation U; = -1.612-0.17(WT)- 0.006(INVT) + 0.03(Parking Search Time)
+ 0.054(Parking Cost)

Mode Ridership(%)
Urp = -3.005 elroe = | 0.0495 Ride Sharing 27.3
Ure = -2.026 el = | 0.1318 Car 72.7

Probability of choosing Ride sharing =0.273
Probability of choosing Car =0.727

Omnibus Tests of Model Coefficients Model Summar
Chi- . -2 Llog |Cox & Snell| Nagelkerke R
square af S1g. >1eP jikelinood R Square Square
Step | Step |33.374 ’ ] 210.4330 05 0.123
Step 1| Block | Block [33.374| 2 CldssifiCOﬁOHPTGZ'_eT ~
redicte
QI WEIBIE] | €her, 2 Observed Response Percentage
Hosmer and Lemeshow Test o 0 1(;8 ; ng?d
Step | Chi-square df Sig. P ] S 17 25.0
Overdll
Variables in the Equation s
B SE. | wald | of | sig. | Exp() | > & Tor EXP(B)
Lower | Upper
WT -0.113 0.01 6.906 0.024 | 0.893 | 0.893 1.994
INVT +0.078 | .035 17.514 0.038 1.081 1.081 1.115
Step 1| Parking_ST | -0.002 076 21.135 0.35 0.984 | 0.984 | 0.998
Parking_C | +0.198 | .005 2.555 0.05 1.218 960 1.583
Constant | -2.010 | 2.454 3.416 065 | -12.327

Utility EQuation U;=-2.010-0.113(WT)- 0.002(INVT) + 0.078(Parking Search Time) +
0.198(Parking Cost)

Mode Ridership(%)
UTR = -4.903 eUTR = 0.0074 Ride Sourcing 4.6
UTC = -1.8631 eUT C = 0.15519 Car 95.4

Probability of choosing Ride sharing =0.46
Probability of choosing Car =0.954

OVERALL UTILITY OF SHARED MOBILITY

Utility Equation

UT = -0.389-0.23(WT)-
0.029(INVT)+0.096(Parking Search Time)

-0.018(Parking Cost)

c

A
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Model Summary

Ste -2Llog |Cox & Snell R|Nagelkerke
P likelihood Square R Square
] 87.24 0.027 0.035

Mode Rid;'fs)hip( Probabllity of choosing
U = |-30022| aU _ 0.04948 Shared 29 4 Shared MObI|ITy = 0.294
- | - / Mobility ' Probability of choosing Car
U, =|-2.1242| eV, . = 0-11}952 Car 70.6 =0.706

Source : Aut Source
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PROPOSALS
1(a) Waiting Time Reduction by using Upper Level Model 1(b) Waiting Time Reduction by Zoning Operation Area

« Area of Delhi NCT = 1483 km?

« Area of Each Zone = 370 km?

* |t aims af improving the reliability of Ride Sourcing and Ride Sharing by
reducing the waiting time which is the function of Demand , Income of Driver
and fleet size

« Waiting tfime can be reduced by increase the fleet size with proportion to
Income to driver per day

« When Cab fleet size is small, waiting time of passenger is long.

« Excessive fleet size can attract more passengers. But the taxi driver income
decreases due to high vacancy rate that further reduces the supply

(Radius of Each Zone = 11 km
« Zoning the Operation Area of Delhi

INto 4 zones and Capping them

with minimum of cabs so that

Relation in App base Cab Market Waiting tfime can be reduced
PASSENEGER 1P Demand = Loipver . OUPPY raxiDRIVER | ¢ 4 Zone are made with approx. 11km radius
Waiting Time Income . . . L e .
,  Each zone will become accessible with reduction in Waiting time as Short trips are
Fleet Size Fare
« There will be significant reduction in Dead mileage also

GOVERNMENT  Dedicated Parking Lots for Shared Mobility should be provide in Multi-level Parking,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
: Commercial Area and Government Buildings which are Demand Zone which further
Upper Level Model -The upper-level model is minimizing the waiting time of | reduce WAITING TIME
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

passenger in peak hour and maximizing the income of the driver for one day.

Proposal 2- Reduction In Vehicle time

T’E’ - T :-{.I'r :}ﬂ)
Nh _ pQP . .
o BN High Occupancy Vehicles (HOV) lane
W (aQP +bQ°) e (P+(D-3)eP,) * Provide HOVs with faster, more reliable travel than non-HOVs (primarily single occupant
N vehicles)
« TP, -The average waiting time of passenger at rush hour .y : : : ,
. N =the taxi fleet size of a city Priority at Signals, preferential parking for HOV's
« h =(0<h<24) is the average operating time of a taxi per day

* Inner most lane should be made priority lane for Shared Mobillity

uP = Average time of passenger taking taxi at rush hour
« Yy = Positive parameter to weight the passenger waiting
Q° and Q° = Demand at off-peak hour and rush hour

= Average distance of passenger taking taxis

D =
e a = Hours of rush hour =
* b =Hours of off-peak hour o S
- P =Flag- down fare
* p, =Fare per k”OmeTre Source :-Fleet size and fare optimization for taxi under
« W =Income of driver per day dynamic demand China, Baozhen Yao (2016)

Outcome there is a considerable reduction in waiting from 10 min to 3min
Source : AuiaghSpﬂce
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