Design Project 2 Final Draft November 27 2020

Project Report

Low-footprint personal mobility

Guide: Prof. Nishant Sharma

Aditya Kansal



Contents

1. Motivation
2. Background Study

3. Primary Research
» QObjectives
* Hypotheses
« Survey

* Results

4, Technical Research

« EVor Conventional Fuel?

» Comparable Products

5. Insights



Contents

Detailed Specifications
Aesthetic Preferences

Design Brief

© ®©® N O

Mood Boards

10. Ideations
« Volumes
* Proportions and Surfaces
» Concepts — Exterior

» (Concepts — Interior

11. CAD Model Development
12. Renders
13. References

14. Appendix



Section 1

Motivation

- The need for personal mobility
- Current usage patterns & solutions

- Existing gap & scope for intervention

Aim of this section

To get an initial understanding of where does the
need of a smaller personal vehicle arise from,
what are the current general issues and where
can an intervention be made
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Tools/Practices Used

Secondary research from internet
sources
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1.1 The need for personal mobility

Majority

Inaccessible network of public transport

Majority of people in Indian metro cities live more than 1 km
away from nearest metro stations.
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Personal Control & Flexibility

Public transportation has fixed routes of operation with designated time
intervals. Using a personal vehicle over this gives people the ability to keep
up with the requirements of their flexible and busy lives. ?
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Privacy, Safety & Comfort

Personal means of mobility give people a personal space
during their travel giving them more comfort in a shared
space of public transport
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Multi-modal nature of public transport

The lack of first and last mile connectivity proves tc be a
maijor hassle as people might have to shift between 2-3 or
more modes of transportation
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1.2 Current usage patterns & solutions

Average 4W Occupancy in Metros is
only 1.15-1.353

Vehicles, majorly cars are used well below their capacity
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% Share of trips in 20 cit

Use share of private vehicles 4
Most trips are for point-to-point to workplace leading to
huge congestion. ( Indicated national average of 20 cities )

Maneuverability, Low

Cost
— @)=
>1 Passenger capacity
of  \c :
H
= - High Costs
Space
Requirement
Pollution

No Solution giving Low costs, high
maneuverability, comfort, safety and

requiring less space
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1.3 Existing gap & scope for intervention

Total

2X QP @ © @ © @ ©
'\JF:'1I(.F-.: 87
Working population with the need to travel set to
Q0000 o o-

double by 2030 *° Medium °
M sl X X1 LN
vehicle® 127
Average projected congestion in Delhi, Mumbai,
56 44 59 51 25 25 202

Chennai & Kolkata in 2022 & Total 39

Car launch date and size for India’

Strong need of space saving mobility Strong focus on medium to large sized

solutions GAP vehicles
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Section 2

Background Study

- Changing car usage and ownership patterns

- Inferences

Aim of this section Tools/Practices Used

Gaining an informed view on how people are Secondary research from internet
adapting their vehicles to fast changing needs sources

and external factors
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2.1 Changing car usage and ownership pattems

Car usage patterns in our country are
deeply affected by an inherent lack of
space, infrastructure and inefficiencies
in our public transport system.
Consequences such as heavy traffic

congestion in all major city centers, and

subseqguent increasing travel times are
compelling people to look elsewhere
than owning a car. These trends have
also been observed in the global
landscape and are now being adopted
in our country as well. Ride-hailing,
ridesharing, leasing for temporary
durations of time are beginning to take
a significant place in travel patterns.

Here, we look at a few real examples
and assess the magnitude of change
that is happening in the usage of
personal vehicles, mainly cars, by the
users

Example 1

Shephalee Sharma
40
Gurgaon

She used to drive a

Shephalee shar

LS Corolla and then shifted
P SR e to a seemingly

fer economical option of i20.
Car to her was never
about a status symbol.

‘ Seeing the hassle of finding parking spots,
she now uses her car, metro, bicycle, and ride-
hailing services to meet her needs. ’
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2.1 Changing car usage and ownership pattems

Example 2

Car journey

Passionate about cars, he
stretched a bit to bring home a
Mercedes C-Class In 2012, But
sold it off In 2016 and retains his
old SX4, which Is barely driven

“Parking is such amess that Ola/
Uber and trains are the best way
to travel within Mumbat”

Dhruv Chopra
29
Mumbai

Using his car for his
commute to office
mainly, he saw his 15
km commute time
increase from 45
minutes to 75-90
minutes.

He says, “Owning a car was always about my
comfort and utility and not a status symbol. |
struggle a lot due to traffic but don’t want
use buses due to overcrowding”. 8

Example 3

Swathi &Ashish
. Kulkarni

b 32,36
Bangalore

Ashish and his wife
bought a Santro in
2004 and upgraded to
a Vento as both loved
to drive and go for
trips.

The working couple are
parents to a boy (10 years)
and a girl (5 years) -

Car journey

The Vento owners do ki
their weekday commute on [l
bicycies, cabs, public
transport and using car-
pooling app QuickRide. The
car is mostly used for long
weekend drives

‘ After seeing their daily commute of 25 kms
take more than 2 hours, they shifted to cycling,
ride-hailing and sharing for their weekday trips
and reserved their personal car for weekend
trips. ’ 8
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2.1 Changing car usage and ownership pattems

Example 4

Sangeeta Menon
44
Mumbai

She works as a senior
executive of an ad
agency and has a
household of 5
people. Traffic
congestion made her
give up even her small
car Zen Estilo.

* She has now upgraded to a Jeep Compass
for weekend family trips and uses ride-hailing
or sharing to travel on weekdays. ’ 8

Example 5

Snigdha Lal
26
Gurgaon

Recently graduated and
placed in a well-paying
job, she decided form
the onset that there
were better solution
than conventional car
ownership.

‘She relies on a combination of ride-hailing
and sharing for weekdays and likes to use
rental services like Zoomcar for her
weekend trips with friends ’ °
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2.2 Inferences from background study

Moving away from status symbol association - The notion of owning a car as a symbol of success
and status is losing its value among the people, especially younger generation.

Recognizing different needs require different solutions - People seem to have identified their needs
are different on weekdays and weekends. To solve these they are also seeing a lot of solutions from
bicycle to ridesharing to rental services.

Giving up or Repurposing personal vehicle - People living in cities and experiencing travel and parking
hassles are being forced to give up their cars and therefore compromising on comfort, convenience and

safety in most cases.

More flexible and dynamic lifestyles emerging - Millennials, more than 400 million in India, lead a
flexible life and want their vehicle to easily adapt to their needs.

2 types of potential users are emerging - Those who own a car and yet had to compromise into using
multimodal transport of cabs/metro/cycle and reserved their car for family or weekend trips; and the
young generation of millennials who are looking for alternative forms of transport that give them flexibility
and convenience.



Section 3

Primary Research

- Approach
- Objectives
- Hypotheses

- Methods — Surveys, Interviews & Layout Study
- Results & highlights

Aim of this section

Interacting with people who represent the
potential user groups. Thereafter synthesizing
useful data from their responses to form
guidelines for further stages
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Tools/Practices Used

Surveys — Google Forms, Telephonic
interviews, empathy mapping, persona
development
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3.1 Approach - Planning the research

The research phase was planned carefully after studying researches and survey planning in similar
domains od studying car usage patterns of users. The main learning was to point the research in direction
of clearing the gaps in knowledge. This was done by focusing on the context of Indian users and their car
usage patterns specifically.

] ) Theseare the questions we are trying to answer. What do we need to know at
Objectives this point in the design process? What are the knowledge gaps we need to fill?

These are what we believe we already know. What are our team’s

Hypothesis assumptions? What do we think we understand about our users, in terms of
‘ both their behaviors and our potential solutions to their needs?
Deciding the appropriate research tools — in this case Surveys and Semi-
Methods Structured conversations were done followed by generating responses to
‘ different vehicle layouts
Responses Collecting responses from the users and documenting

‘ Recognizing patterns and insights from the responses. Make sense of the data
Synthesis we've gathered to discover what opportunities and implications exist for our
design efforts.
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3.2 Objectives

To generate a lot of question covering every aspect of our problem, the method of 5W1H was followed and in total 54
questions were formed. After forming these, they were clustered into 3 categories - General questions, Usage
specific questions, and Technical questions.

Themes for General Questions

Attitude towards ownership and sharing
Attitude towards other alternatives

Mobility services they use and their perceptions
towards them

Themes for Usage specific Questions

For what purposes do they use their vehicle

Where and with whom do they use their vehicle
Concerns/ Pain points related to different situations

Themes for Technical Questions
Technical limitations of smaller vehicles
Materials that can be used or can provide
Generating guestions and clustering advantage

Challenges that may arise due to smaller size
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3.3 Hypotheses

To capture the information gathered through secondary research in prior phases and the perceptions or notions that
might be there, a set of 20 statements was collated.

» People drive their own vehicles because of added comfort, flexibility, sense of safety and
convenience

+ People who are forced to give up their own vehicles in favor of other modes feel a lack of
viable options in the market

» People do recognize the practicality of a smaller car in weekday trips but might not take it
for weekend trips with family or friends

« Newer ways of using a car — ridesharing etc. will be quite popular in younger generation
people

» Users recognize the need for purpose-built vehicles or services like Zoomcar and thus
would be willing be shift to them

» Users treat their trips as separate — dedicated work, shop or entertainment trips.

» Users would feel differences in a smaller space but would be acceptable seeing the
benefits

» Users would accept an electric powertrain readily

» Millennials or younger generation will be more readily accepting of trying out smaller layouts

» People might feel more comfortable in using rear seat area for storage than boot space

» They will feel more comfortable in a 4-wheel setup rather than 3-wheel due to notions of
stability and safety
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3.4 Methods - Surveys & Interviews

Here’s how the survey population is distributed Semi — Structured survey questions for telephonic interviews
Age Group + What mode of vehicles do you currently use for your major
i | travel needs?
iy 54 * Please give a glimpse into your typical journey with your

vehicle including products/services you may use.

«  What are the attributes you appreciate and what are some
points of concern in your current mode of travel?

« In what situations do you need extra space in your vehicle

Gender Distribution

Male 6 Female 6 for other than yourself?
«  Were there some scenarios in which you had to suffer
Work Distribution difficulties specifically due to the size of your vehicle?
e — «  When some fellow passengers might be travelling along in
your vehicle, where do you prefer them sitting?
Job 10 selFEmployed2 «  How do you tend to store your regular luggage or
belongings while travelling?
Vehicles Used « What could be your dream experience?
' ) « What are your priorities while traveling? Would you be willing
Car10 Car + 2-Wheeler2 to change your current vehicle for a solution that would help

you get more closer to your priorities?
« What are your concerns on moving to a smaller vehicle?



Design Project 2 e Primary Research

3.4 Methods - Layout Study

8 types of seating and luggage layouts were conceptualized and shown to users for their
review. These included a lot of unconventional layout to get the sense of shock and willingness
to experiment with a new layout.

Layout 1 - Conventional Side by Layout 2 - Opposite Facing Layout 3 - Angled Passenger Layout 4 — Rear Sliding
Side Layout Passenger Seat Seat Passenger Seat
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3.4 Methods - Layout Study

Layout 5 - 90 deg turning Layout 6 — Back to Back narrow Layout 7 - Straight Oriented Rear Layout 8 — Outwards Angled Rear
passenger seat layout Seats Seats
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3.4 Methods - Outcome Sample for Layout Study

Seating Optimized Layout Luggage Optimized Layout

Layout 5 — 90 deg turning
passenger seat

PROS

- | can carry bigger luggage from sites to
office // Shruti

- | can completely customize the space for
myself when riding alone // Anurag, Aakriti,
Renuka

- | can imagine putting a pram inside the
vehicle when we need to accommodate our
child or when travelling with my wife we can
sit normally // Rohan

- | can make space for shopping bags when
needed, or for fellow travelers // Anjali

CONS
- It might be time-taking for me to shift
layouts // Anurag

Willingnessto Use

[ |
Yes 10 No 2









































































































































































































































































































































































































































































































