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INTRODUCTION: A

A ToyosuPP Data 2021

A Privateand/or Polluting Modes such as Cars, Freight
Cars, Taxis and Motorcycle contribute to
approximately 14% of | U | Tadié O

A Going out to eat and going for shopping contribute
to approximately 26% o T U T Tadicé O

A Approximately 20% of all trips for shopping and
eating are caused by these polluting modes

A Approximately 22% of trips by cars and 32% of trips
by motorcycles are for shopping and eating out

Car Freight Car Taxi Motorcycle
ggig% g&%’ppmg 10.28% 0.04% 0.17% 1.57%
g‘c’)ig% g;t?g’ofat 9.55% 0.74% 0.85% 1.59%

Car Freight Car Taxi Motorcycle

(100%=3863) (100%=241)  (100%=236)  (100%=413)

Going for Shopping 18.79% 1.24% 5.08% 26.88%

Going out to eat 4.35% 5.39% 6.36% 6.78%

Mode-Wise Distribution of Sample Population
Bus - 1.9%

Car, Freigh Car, Taxi, Motorcycle 14.1%

Bike, Shared bike, Velotaxi |, :¢.5%
Train, Subway, Monorail, Tram | 27..%
wal |, 8..0%

Purpose-Wise Distribution of Sample Population

Unknown I 0.2%
Waiting time I 0.2%
Going for Sightseeing I o0.5%
Going out for a lesson . 1.2%
Returning to work or school after business trip - 1.9%
Going to hospital - 2.2%
Going for Leisure - 3.5%
Picking up or seeing off someone - 3.6%
Other _ 4.2%
Strolling _ 4.3%
Going out to eat 5.2%
Business (Non-home based) _ 6.7%
Home to work/school _ 11.9%

Going for Shopping

Returning home from anywhere







METHODOLOGY

Descriptive MNL ' i \

Studying Destination
Analysis | Mod Analy Alternatives Modelling

Z Understand the Z Understand the Z Understand factors  F Understand Z Modelling location
share of shopping, factors influencing influencing mode feasibility of of shopping, eating
eating and delivery mode choice choice in trip chains Automated Delivery and delivery
trips behaviour for Systems (ADS) to through Machine

F Understand the shopping, eating reduce Carbon Learning (ML)
mode choice for and delivery trips by Emission and Traffic M

shopping, eating Multinpmial Logit
and delivery trips Modeling (MNL)




DATA DESCRIPTION

Descriptive Analysis ~ MNL Modelling Trip Chain Analysis Studying Alternatives Demand Modelling

||y Vv @ggsg eSSy vy Se——

[l PP DataToyosu2021 [l PP DataToyosu2021 [ PT Data L] Literature Review [ PP DataToyosu2021

[ ] Sample Size 33,494 [ Shoppingand Eating L[] Sample Size = L] Previous research on [ Shopping and Eating
Trips 1,448,714trips) ADS [ Trips
Sample Size 2,237

[ ] Sample Size 2,237 [ SampleSize (tours}
510,222




ANALYSIS: MNL

N= 2237
Log likelihood of constant only model = -2620.8
Log likelihood at convergence = -1854.7

Rho square = 0.30

U(Rail) = 6.774IVTT 7 0.000088*TCz 11.99*ET7
9.55*AT 7 0.46*FEM

U(Bus) =- 6.77*IVTT 7 0.000088*TCz 11.99 *ET -2.12

U(Car) = 6.77IVTT 7 0.000088*TCz 11.99 *ET +
0.170INC +0.23*CHILD +3*PVOWN 7 0.31*PEAK 7 4.2

U(Bike) =- 6.77*IVTT 7 0.000088*TCz 11.99 *ET +
2.76'BIOWN 7 0.179INC 7 2.92

U(Walk) =- 6.774IVTT z 0.000088*TCz 11.99 *ET 7 0.23

Specific Std.

Variable  Description to Mode Coefficient Error T-stat

IVTT In-vehicle travel time  Generic  -6.77173**  0.50046 -13.53
TC Travel cost Generic  -.00088*** 0.00022 -3.96
ET Egress time Generic  -11.9997*** 1.59509 -7.52
AT Access time Rail -9.55363***  1.42754  -6.69
FEM Female Rail -.46046** 0.20616 -2.23
INC_C Income Car 17024** 0.07489 2.27
INC_B Income Bike -.17962*** 0.0564 -3.18
CHILD Children Car .23965* 0.14399 1.66
PVOWN  Pvt. Vehicle ownership Car 3.00634*** 0.15703 19.15
BIOWN  Bicycle ownership Bike 2.76261*** 0.16373  16.87
Peak Peak hour car -.31826** 0.15798 -2.01
C_BIKE Constant Bike -2.92325***  (0.31183  -9.37
C_BUS Constant Bus -2.12323***  0.24904  -8.53
C_CAR Constant Car -4.20224***  0.34768 -12.09
C_WALK Constant Walk -0.23228 0.25502  -0.91

A Females, HH with children ang
can be the potential consume
A Deliveriescanbe preferred anc
hours as peak hours have rus




ANALYSIS: TRIP CHAINS

1. It can be observed that among the trips which use cars, 33% of the
trips include at least one the purposes among shopping, eating or
delivery
A Number of cars used specifically for shopping, eating or delivery
trips = 7,362,447
A Number of cars used if at least one purpose in the trip chain is
shopping, eating or delivery = 2,450,048

3. If even 80% of these trips are reduced, approximately 42,000
passenger car units of traffic can be redugesd day throughADS
A PCUofCar=1
A PCU of Motorcycle = 0.5

4. Considering only cars, of 243,5 tonnes of CO2/day emission can be
reduced through ADS

A Carbon Emission by Cars = 140 gCO2/passekigeayashiya
2017)
Carbon Emission by Cars = 1823 gCO2/km
Occupancy of Car =1.25 (assumption)
Number of cars for shopping, eating or delivery = 2,450,048

T> T T

Out of the total vehicles in traffic,
approximately 10.4% are the
motorcycles or cars being used for
shopping, eating or delivery

21972659

2450048

B Remaining vehicles
® Number of motorcycles for shopping, eating or delivery

Number of cars for shopping, eating or delivery



