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Course Schedule

Economics of Public Policy Issues

ÁWeek 1 (3/02): Economic Update & Tariffs Geoffrey Woglom, Amherst College

ÁWeek 2 (3/09): Trade and Globalization, Mina Kim, NEED

ÁWeek 3 (3/16): Economics of Immigration, Robert Gitter, Ohio Wesleyan University

ÁWeek 4 (3/23):  Autonomous Vehicles, Arkadiusz Mironko, Kean University

ÁWeek 5 (3/30): Climate Change Economics, Sarah Jacobson, Williams College

ÁWeek 6 (4/06): Health Care Economics, Robert Rebelein, Vassar College

ÁWeek 7 (4/13):  Saving Social Security, Geoffrey Woglom
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Available NEED Topics Include:

ÅUS Economy

ÅHealthcare Economics

ÅClimate Change

ÅEconomic Inequality

ÅEconomic Mobility

ÅTrade and Globalization

ÅMinimum Wages

ÅImmigration Economics

ÅHousing Policy

ÅFederal Budgets

ÅFederal Debt

ÅBlack-White Wealth Gap

ÅAutonomous Vehicles

ÅUS Social Policy
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Submitting Questions

ÅSubmit questions in the chat or by raising your digital hand.
ÁI will try to handle them as they come up.

ÅShort break towards the middle of the talk if needed

ÅWe will do a verbal Q&A once the material has been presented.

ÅSlides will be available tonight. 
(https://NEEDEcon.org/delivered_presentations.php).
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Credits and Disclaimer

ÅThis slide deck was authored by:
ÁJon Haveman, NEED

ÅThis slide deck was reviewed by:
ÁRonald Fisher, Michigan State University
ÁWilliam F. Fox, University of Tennessee, Knoxville
ÁArkadiusz Mironko, Kean University

ÅDisclaimer
ÁNEED presentations are designed to be nonpartisan.
ÁIt is, however, inevitable that the presenter will be asked for and will provide their 

own views.
ÁSuch views are those of the presenter and not necessarily those of the National 

Economic Education Delegation (NEED).
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Outline

ÅWhere does the AV path lead?

ÅHow soon will we get there?

ÅPolicy/Planning, Economic/Development Changes

ÅWhat new business models will emerge?



All vehicles fall into one of six levels of autonomy as defined by SAE 
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https://www.freethink.com/hard-tech/driverless-car



Autonomous Taxonomy
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Source: https://www.sae.org/news/press-
room/2018/12/sae-international-releases-
updated-visual-chart-for-its-
%E2%80%9Clevels-of-driving-
automation%E2%80%9D-standard-for-self-
driving-vehicles

Video: 
https://youtu.be/zfkDXQ4pS2k
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Source: https://www.researchgate.net/figure/Levels-of-autonomous-driving-according-to-SAE-
J3016_fig1_322368082



13https://www.mynrma.com.au/cars-and-driving/driver-training-and-licences/resources/driverless-cars-the-
benefits-and-what-it-means-for-the-future-of-mobility
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https://www.thedrive.com/tech/24340/waymo-releases-guidelines-for-autonomous-vehicle-tech-crash-response
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Credit: Getty Images / Westend61 
https://www.verdict.co.uk/fully-self-driving-cars-unlikely-before-2035-experts-predict/?cf-view&cf-closed

DO NOT DO THIS WHILE DRIVING



17https://www.linkedin.com/feed/update/urn:li:activity:7426643750975692800/?origin=NETWORK_CONVERSATIO
NS



Likely future designs
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https://www.imaginationtech.com/future-of-automotive/when-will-autonomous-cars-be-
available/
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https://www.carscoops.com/2018/12/boschs-autonomous-electric-shuttle-concept-aims-
future-travel/

Likely future designs



Projected Growth Path

McKinsey & Company



McYƛƴǎŜȅ ƛǎƴΩǘ !ƭǿŀȅǎ {Ǉƻǘ hƴ

Å"In 1980, McKinsey & Company was commissioned by AT&T 
to forecast cell phone penetration in the U.S. by 2000. 

Á¢ƘŜ ŎƻƴǎǳƭǘŀƴǘΩǎ ǇǊŜŘƛŎǘƛƻƴΣ фллΣллл ǎǳōǎŎǊƛōŜǊǎΣ 

Áǿŀǎ ƭŜǎǎ ǘƘŀƴ м҈ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ŦƛƎǳǊŜΣ млф aƛƭƭƛƻƴΦέ
ÅProfessor Angel Lozano, 2014
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Three Important Questions:

1. When will Transportation as a Service (TaaS) be available?

2. How quick will the transition be?

3. What will the future look like?
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WHEN?

What do the headlines say?

NVIDIA to introduce level-4 
enabling system by 2018

Audi to introduce a self-
driving car by 2020

Volkswagen expects first 
self driving cars on the 

market by 2019

First autonomous Toyota 
to be available in 2020

Elon Musk now expects 
first fully autonomous 

Tesla by 2019, approved by 
2021



40+ Corporations Working On Autonomous Vehicles
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WHEN?

What do the headlines say?

Forbes Business ς Breaking

Elon Musk Predicts Tesla Self-5ǊƛǾƛƴƎ /ŀǊǎ ²ƛƭƭ !ǊǊƛǾŜ Ψ¢Ƙƛǎ 
¸ŜŀǊΩ  

Robert Hart is a London-based Forbes senior reporter.

Jul 6, 2023,
Source: https://www.forbes.com/sites/roberthart/2023/07/06/elon-musk-predicts-tesla-self-driving-cars-will-arrive-this-year/







https://www.greyb.com/blog/autonomous-vehicle-companies/



Number of 
participants 
is growing
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https://www.mckinsey.com/features/mckinsey-center-for-future-mobility/our-insights/future-of-autonomous-vehicles-industry#/



WHEN?

What is possible?

ÅBy 2026 (?)

ÅPotentially 95% of VMT by 2035.
ÁLast 5% may be very difficult to achieve.

ÅIs this possible?
ÁHorses to cars:  10 years ς early 1900s

ÁBut adoption of EVs is so slow!
o Range anxiety and sticker shock.

ÁAdoption of AVs will be rapid.



Rate of Technology Adoption ς Faster!
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Forecast
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Timing may be off.

But the point is:

RAPID ADOPTION!

The Big Unknown

I say: 2030!
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Waymo is (was?) Exploring New York City!
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Fee-For-Service Autonomous TaaS

ÅWaymo: Charging for rides in SF , LA, and Phoenix

ÅMotional: Las Vegas

ÅArlington, TX: Minibuses ς Milo and Drive.ai

ÅaƻǊŜ ŀǊŜ ǎǳǊŜƭȅ ŎƻƳƛƴƎ ǎƻƻƴΧΦ
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Waymo is Exploring Phoenix, AZ

38
Map of the Waymo Trusted tester area in downtown Phoenix. 
Source: https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-
downtown-phoenix

https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix
https://www.kjzz.org/2022-04-15/content-1772560-waymo-expands-driverless-car-service-downtown-phoenix


Waymo is Exploring 
Los Angeles
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Å Source: https://waymo.com/waymo-one-los-angeles/

Waymo is in Los Angeles, CA



Trucking ς Highly Fertile Ground

ÅLong haul trucking is likely the first place we will see it adopted.
ÁReduces costs associated with drivers.

ÁEnd run around limits on hours of driving.

ÅWhere does it stand?
ÁLots of trials underway.

ÁTuSimple ς actively building a long haul network.

ÁWaymo ς focused more on last mile/local delivery.
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TuSimple Current and Future Routes (Level 4)

41

the Autonomous Freight Network (AFN)
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Åhttps://gatik.ai/about/



Gatik.ai

Åhttps://gatik.ai/about/
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Actively Pursuing Autonomous Local Delivery

ÅDominos

ÅWalmart

ÅAmazon

ÅCVS Pharmacy

ÅStop and Shop

ÅPostmates

ÅKroger
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What will the future look like?



This:



But, will it be:

Heaven?     OR Hell?



Hell

ÅPrimarily individual private car 
ownership
ÁMuch as today.

ÅInternal combustion engines

ÅWhy Hell?
ÁDramatically increased VMT and       

pollution.

ÁPotentially increased congestion.

ÁParking



Two Adults and a Child: Morning Miles

49

Parking

Home

Office 1

Office 2

School

!ƴŘ ǘƘƛǎ ƛǎ Ƨǳǎǘ ǘƘŜ ƳƻǊƴƛƴƎΧΦΦ

1 2
3

4

5

6
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Heaven

ÅVehicle ownership will be very 
limited
ÁPrivate ownership for those with 

specialized vehicle needs.
ÁFleet ownership will serve everybody 

else.

ÅEngines: electric

ÅInsurance: product liability

ÅNot clear when we will get there,           
but this is the likely model.
Á2030 for widespread adoption in 

many regions.



Source: https://www.ericsson.com/en/reports-
and-papers/consumerlab/reports/self-driving-
future#:~:text=Traffic%20has%20a%20high%20
impact,all%20cars%20were%20fully%20autono
mous.



Why is this Heaven?

ÅNot only autonomous, but:
ÁShared
ÁConnected
ÁGreen

ÅFar fewer cars in existence.
ÁBetter resource utilization: steel, rubber, aluminum, and land!

ÅVMT could go up or down, but more productive than in Hell.

ÅCongestion effects ς unclear, but likely reduced.
ÁRight-sized vehicles, platooning, sharing, V2V communication

ÅMinimal (lower) need for parking.



Transition

ÅShort term: Tesla model of highway autonomy
ÁLevel 2, adaptive cruise control

ÅMedium term: 
Áshort period of personal vehicle ownership with level 3 capability

Áintroduction of independent private fleets ς Uber, Lyft, Google, nuTonomy, 
etc., with level 4/5 capability

ÅLong term:
ÁPersonal vehicle ownership is largely a thing of the past



Economics Drives Transition: Private

ÅAdoption dividend for private individuals
ÁEliminate car ownership

o Ave annual cost of owning a car:  $12,182 (2023)

o Cost per mile will fall:  $0.72 to $0.19

ÁRepurpose your garage
o $50,000 from transition to bedroom

ÅTime recovery (pre-pandemic)
Á50% of the SF Bay Area workforce has a commute in excess of 30 minutes.



Economics Drives Transition: Public

ÅEconomic and social costs associated 
with human drivers are enormous:
ÁACCIDENTS:

o Drive 25% of congestion.

o Result in 40,000 deaths.

o And 2 million injuries.

o 90+% caused by human error.

ÁIncreased productivity from not driving.

ÁCosts of human drivers estimated at up to 
$1.3 TRillion each year



Human drivers vs AVs

56

ά²ŀȅƳƻ 
significantly 
outperforms 
comparable 
human 
benchmarks over 
7+ million miles 
of rider-only 
ŘǊƛǾƛƴƎέ
Source: 
https://waymo.com/blog/2023/12/way
mo-significantly-outperforms-
comparable-human-benchmarks-over-7-
million/


