
International Conference on

Transportation and Development.

Alexandria, Virginia. June 9-12, 2019 

ASSESSING THE 
SOCIO-ECONOMIC

IMPLICATIONS RELATED TO
THE EMERGENCE OF SHARED

AUTONOMOUS VEHICLES
Prepared by Christos Gkartzonikas M.S.,

Lisa Losada-Rojas M.S., and Nadia
Gkritza PhD.

Purdue University



2

CURRENT AND EMERGING TRENDS

270 million

registered vehicles

in the US (US EPA,

2017).

40 miles traveled

per respondent

(FHWA, 2015).

Slight downward

trend since 2006 on

annual vehicle

miles.

Approximately 73

million Millennials

(18-34 years old).

Millennials drove

20% fewer miles

than last decade.

By 2045, increase by

77% of people older 65

years old and increase

of income inequality

Pooled SAVs provide

mobility for disadvantaged

group of people and

complement public transit.
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RESEARCH MOTIVATION

SAVs emerging

transportation

mode in urban

areas.

Widespread

emergence of AVs

could impact:

Widespread

emergence of AVs

could impact:

Understanding characteristics

of distinct market segments can

lead to smoother transition



Identify market segments with different

characteristics and different levels of adoption

Identify transportation disadvantaged areas

Provide best strategies and suggestions to these

areas to ensure smooth transition

RESEARCH OBJECTIVES

Assess public acceptance of AVs across

disadvantaged areas:
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SURVEY DESIGN

ChicagoIndianapolis
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March 2018 November 2017

Metropolitan Areas

Online Distribution

400 Responses

5% of margin of error and 95% confidence level

Respondents over 18 years old

IRB Protocol # 1701018708 # 1801020160



SURVEY QUESTIONS

Section 1

Questions

regarding people’s

awareness towards

advances on AVs.

Section 2 Section 3 Section 4 Section 5

Questions about

people’s travel

characteristics

Factors affecting

people’s behavioral

intention to ride in

AVs

Mode choice

experiment

Socio-demographic

questions

6



SURVEY - SAMPLE
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MARKET SEGMENTATION ANALYSIS
(MSA)
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Cluster Analysis – group

cases similar to each

other and address

heterogeneity in data

set.

Classify respondents

into distinct market

segments.

Partitioning method –

k-means algorithm

(minimize variation

within clusters).

Five clusters: a)

innovators, b) early

adopters, c) early

majority,

d) late majority, e)

laggards.
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MARKET SEGMENTATION ANALYSIS
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MSA - INDIANAPOLIS
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MSA - CHICAGO



MULTI-SPATIAL PERSPECTIVE

APPROACH

Accessibility

What opportunities are close

to the area?

Outcome

How much does a person in

an certain area drive daily?

Mobility

What are the demographics

of the area?

12



MULTI-SPATIAL PERSPECTIVE APPROACH

13

Indianapolis
Accessibility Mobility



MULTI-SPATIAL PERSPECTIVE APPROACH
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Indianapolis
Outcome-based Disadvantaged areas



MULTI-SPATIAL PERSPECTIVE APPROACH
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Chicago
Accessibility Mobility



MULTI-SPATIAL PERSPECTIVE APPROACH
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Chicago
Outcome-based Disadvantaged areas



FRAMEWORK – SPATIAL MARKET

SEGMENTATION
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KEY TAKEAWAYS
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Chicago seems to

be more innovative

than Indianapolis

about the adoption

of AVs.

Characteristics of

late adopters are

similar in both

cities.

Non-transportation

disadvantaged areas

have higher access

to transit stops and

interstates, among

other factors.

Disadvantaged

areas in

Indianapolis are

located in the south

and east part of the

metropolitan area.

Disadvantaged

areas in Chicago

are scattered

throughout the

metropolitan area.

People residing

in disadvantaged

areas in

Indianapolis tend to

be late adopters,

but not in Chicago.
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https://engineering.purdue.edu/STSRG
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ACCESSIBILITY-BASED APPROACH
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MOBILITY-BASED APPROACH
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Age or physical factors High probability of lack of

mobility choices



OUTCOME-BASED APPROACH
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