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Today’s Agenda

• Introduction – why now?
• Availability – when will self-driving cars arrive?
• Adoption – how quickly will this proliferate?
• Implications – what might this mean for future cities and living?
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Introduction

• Why now?
• U.S. traffic fatalities have

increased two-consecutive
years

• Technology in development
today has the potential to
virtually eliminate traffic
accidents
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Introduction

• Why now?
• Even the intermediate step

of offering active safety 
and highly automated 
driving offers immense 
societal benefits
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Availability

• When will this arrive?
• Automakers have a clear

product development
roadmap of offering higher
levels of autonomy

• Until this year, safety
systems required constant
human monitoring of the
driving environment

• The all-new Audi A8 is the
first vehicle where human
involvement is not a
constant requirement
(depending on the specific
driving task)
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Availability

• SAE defines five levels of automated driving
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Source: SAE

Conditional automation: driver 
responds when requested 
Available: today

3 High automation: the driver is just a 
passenger (in a given environment)
Available: 2021

4
Full automation: no human controls
Available: 2025+
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Adoption
• The “core” hardware for automated driving is available…but costly

– Tier 1 suppliers estimate $5,000+ of system cost to the OEM to achieve
Level 4 capability in 2020

Global Auto & Truck | 7
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Adoption
• Significant strides to reduce costs already being achieved

– Driver assist has already achieved optimal price for mass adoption in
most regions of the world
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Adoption
• Technology adoption

follows an S-Curve
– Without regulation,

technologies proliferate
over 4-5 design cycles
or 20-25 years

– With mandates,
adoption can be much
quicker (~10 years)

– Assuming “normal”
adoption curves, Level
4/5 vehicles proliferate
by 2040-2050
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Implications

• Baird’s view: people will continue to own cars, whether driven or autonomous
• Autonomous shared mobility disrupts…  shared mobility
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Implications

• Typical vehicle use case (i.e., commuting) prevents greater reductions in
fleet density

– Vehicles are utilized at the same time each day
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Implications
• Greatest changes to travel likely to come in high density areas…

the very environment Level 4 vehicles are first being deployed
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Implications
• Case Study: “Go Boston 2030”

• Commute (one-way): 29 minutes

• Primary transport: Driving alone (39%)
Public transit (34%)
Walk/bike (20%)
Carpool (6%)    

• Trips ending in Boston: 395,300

• Accidents: 200+ per year
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Source: BCG

Benefits
• Productivity (1.2B hrs of driving saved)

• Traffic efficiency (30% reduction in time)

• Traffic density (10-30% fewer vehicles)

• CO2 Emissions (down ~70%)

• Parking (40-50% fewer spaces)

• Safety (90% fewer accidents)
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Robert W. Baird & Co. Incorporated may not be licensed to execute transactions in all foreign listed securities directly. Transactions in foreign listed securities may be
prohibited for residents of the United States. Please contact a Baird representative for more information.

Investment Ratings: Outperform (O) - Expected to outperform on a total return, risk-adjusted basis the broader U.S. equity market over the next 12 months. Neutral
(N) - Expected to perform in line with the broader U.S. equity market over the next 12 months. Underperform (U) - Expected to underperform on a total return, risk-
adjusted basis the broader U.S. equity market over the next 12 months.

Risk Ratings: L - Lower Risk - Higher-quality companies for investors seeking capital appreciation or income with an emphasis on safety. Company characteristics
may include: stable earnings, conservative balance sheets, and an established history of revenue and earnings. A - Average Risk - Growth situations for investors
seeking capital appreciation with an emphasis on safety. Company characteristics may include: moderate volatility, modest balance-sheet leverage, and stable patterns
of revenue and earnings. H - Higher Risk - Higher-growth situations appropriate for investors seeking capital appreciation with the acceptance of risk. Company
characteristics may include: higher balance-sheet leverage, dynamic business environments, and higher levels of earnings and price volatility. S - Speculative Risk -
High-growth situations appropriate only for investors willing to accept a high degree of volatility and risk. Company characteristics may include: unpredictable earnings,
small capitalization, aggressive growth strategies, rapidly changing market dynamics, high leverage, extreme price volatility and unknown competitive challenges.

Valuation, Ratings and Risks. The recommendation and price target contained within this report are based on a time horizon of 12 months but there is no guarantee
the objective will be achieved within the specified time horizon. Price targets are determined by a subjective review of fundamental and/or quantitative factors of the
issuer, its industry, and the security type. A variety of methods may be used to determine the value of a security including, but not limited to, discounted cash flow,
earnings multiples, peer group comparisons, and sum of the parts. Overall market risk, interest rate risk, and general economic risks impact all securities. Specific
information regarding the price target and recommendation is provided in the text of our most recent research report.

Distribution of Investment Ratings. As of September 29, 2017, Baird U.S. Equity Research covered 708 companies, with 54% rated Outperform/Buy, 45% rated
Neutral/Hold and 1% rated Underperform/Sell. Within these rating categories, 13% of Outperform/Buy-rated and 6% of Neutral/Hold-rated companies have
compensated Baird for investment banking services in the past 12 months and/or Baird managed or co-managed a public offering of securities for these companies in
the past 12 months.

Analyst Compensation. Analyst compensation is based on: 1) the correlation between the analyst's recommendations and stock price performance; 2) ratings and
direct feedback from our investing clients, our institutional and retail sales force (as applicable) and from independent rating services; 3) the analyst's productivity,
including the quality of the analyst's research and the analyst's contribution to the growth and development of our overall research effort and 4) compliance with all of
Robert W. Baird’s internal policies and procedures. This compensation criteria and actual compensation is reviewed and approved on an annual basis by Baird's
Research Oversight Committee.

Analyst compensation is derived from all revenue sources of the firm, including revenues from investment banking. Baird does not compensate research analysts based
on specific investment banking transactions.

A complete listing of all companies covered by Baird U.S. Equity Research and applicable research disclosures can be accessed at http://www.rwbaird.com/research-
insights/research/coverage/research-disclosure.aspx. You can also call 1-800-792-2473 or write: Robert W. Baird & Co., Equity Research, 777 E. Wisconsin Avenue,
Milwaukee, WI 53202.

TECHNOLOGY TRENDS AND 
THE FUTURE OF TRAVEL

Joseph D. Vruwink
Baird Equity Research



Analyst Certification

The senior research analyst(s) certifies that the views expressed in this research report and/or financial model accurately reflect such senior analyst's personal views about the
subject securities or issuers and that no part of his or her compensation was, is, or will be directly or indirectly related to the specific recommendations or views contained in the
research report.

Disclaimers

Baird prohibits analysts from owning stock in companies they cover.

This is not a complete analysis of every material fact regarding any company, industry or security. The opinions expressed here reflect our judgment at this date and are subject to
change. The information has been obtained from sources we consider to be reliable, but we cannot guarantee the accuracy.

ADDITIONAL INFORMATION ON COMPANIES MENTIONED HEREIN IS AVAILABLE UPON REQUEST The Dow Jones Industrial Average, S&P 500, S&P 400 and Russell
2000 are unmanaged common stock indices used to measure and report performance of various sectors of the stock market; direct investment in indices is not available.

Baird is exempt from the requirement to hold an Australian financial services license. Baird is regulated by the United States Securities and Exchange Commission, FINRA, and
various other self-regulatory organizations and those laws and regulations may differ from Australian laws. This report has been prepared in accordance with the laws and
regulations governing United States broker-dealers and not Australian laws.

Copyright 2017 Robert W. Baird & Co. Incorporated

Other Disclosures

The information and rating included in this report represent the Analyst’s long-term (12 month) view as described above. The research analyst(s) named in this report may, at times
and at the request of clients or their Baird representatives, provide particular investment perspectives or trading strategies based primarily on the analyst’s understanding of the
individual client’s objectives. These perspectives or trading strategies generally are responsive to client inquiries and based on criteria the analyst considers relevant to the client. As
such, these perspectives and strategies may differ from the analyst’s views contained in this report.

Robert W. Baird & Co. Incorporated and/or its affiliates (Baird) may provide to certain clients additional or research supplemental products or services, such as outlooks,
commentaries and other detailed analyses, which focus on covered stocks, companies, industries or sectors. Not all clients who receive our standard company-specific research
reports are eligible to receive these additional or supplemental products or services. Baird determines in its sole discretion the clients who will receive additional or supplemental
products or services, in light of various factors including the size and scope of the client relationships. These additional or supplemental products or services may feature different
analytical or research techniques and information than are contained in Baird’s standard research reports. Any ratings and recommendations contained in such additional or research
supplemental products are consistent with the Analyst’s ratings and recommendations contained in more broadly disseminated standard research reports.

Baird Research Analysts may provide incremental data points or views regarding covered companies in the form of Research Posts and Flash Reports. All Posts and Flash Reports
are available to clients via https://bol.rwbaird.com/Login but not all are sent directly to clients. Baird Associates may, at their discretion, choose whether to send these Posts and
Flash Reports to Baird clients after they are posted online. Such decisions are based on, among other things, client interest, coverage, stock ownership and indicated email
preferences. The incremental content and/or analysis contained in these pieces may be useful to investors as part of a broader investment thesis, but is not sufficient to warrant a
change in the Research Analyst’s published opinion, including rating, estimates and price targets. Access to https://bol.rwbaird.com/Loginis available to all Baird Clients. Contact
your Baird representative if you would like access to https://bol.rwbaird.com/Login

United Kingdom (“UK”) disclosure requirements for the purpose of distributing this research into the UK and other countries for which Robert W. Baird Limited
(“RWBL”) holds a MiFID passport.

The contents of this report may contain an "investment recommendation", as defined by the Market Abuse Regulation EU No 596/2014 ("MAR"). Please therefore be aware of the
important disclosures outlined below. Unless otherwise stated, this report was completed and first disseminated at the date and time provided on the timestamp of the report. if you
would like further information on dissemination times, please contact us. Please note, this report may provide views which differ from previous recommendations made by the same
individual in respect of the same financial instrument or issuer in the last 12 months which is available at https://baird.bluematrix.com/sellside/MAR.action.

This material is distributed in the UK and the European Economic Area (“EEA”) by RWBL, which has an office at Finsbury Circus House, 15 Finsbury Circus, London EC2M 7EB and
is authorized and regulated by the Financial Conduct Authority (“FCA”).

For the purposes of the FCA requirements, this investment research report is classified as investment research and is objective. The views contained in this report (i) do not
necessarily correspond to, and may differ from, the views of Robert W. Baird Limited or any other entity within the Baird Group, in particular Robert W. Baird & Co. Incorporated, and
(ii) may differ from the views of another individual of Robert W. Baird Limited.

All substantially material sources of the information contained in this report are disclosed. All sources of information in this report are reliable, but where there is any doubt as to
reliability of a particular source, this is clearly indicated.

Robert W. Baird Group and or one of its affiliates may at any time have a long or short position in the company/companies mentioned in this report. Where the Group holds a long or
short position exceeding 0.5% of the total issued share capital of the issuer, this will be disclosed separately by your RWBL representative upon request.

This material is only directed at and is only made available to persons in the EEA who would satisfy the criteria of being "Professional" investors under MiFID and to persons in the
UK falling within articles 19, 38, 47, and 49 of the Financial Services and Markets Act of 2000 (Financial Promotion) Order 2005 (all such persons being referred to as “relevant
persons”). Accordingly, this document is intended only for persons regarded as investment professionals (or equivalent) and is not to be distributed to or passed onto any other
person (such as persons who would be classified as Retail clients under MiFID).

Robert W. Baird & Co. Incorporated and RWBL have in place organizational and administrative arrangements for the disclosure and avoidance of conflicts of interest with respect to
research recommendations. Robert W. Baird Group and or one of its affiliates may be party to an agreement with the issuer that is the subject of this report relating to the provision of
services of investment firms. An outline of the general approach taken by Robert W. Baird Limited in relation to conflicts of interest is available from your RWBL representative upon
request. Baird’s policies and procedures are designed to identify and effectively manage conflicts of interest related to the preparation and content of research reports and to
promote objective and reliable research that reflects the truly held opinions of research analysts. Analysts certify on a quarterly basis that such research reports accurately reflect
their personal views.

This material is not intended for persons in jurisdictions where the distribution or publication of this research report is not permitted under the applicable laws or regulations of such
jurisdiction.

Investment involves risk. The price of securities may fluctuate and past performance is not indicative of future results. Any recommendation contained in the research report does not
have regard to the specific investment objectives, financial situation and the particular needs of any individuals. You are advised to exercise caution in relation to the research
report. If you are in any doubt about any of the contents of this document, you should obtain independent professional advice.

RWBL is exempt from the requirement to hold an Australian financial services license. RWBL is regulated by the FCA under UK laws, which may differ from Australian laws. As such,
this document has not been prepared in accordance with Australian laws.

Dividend Yield. As used in this report, the term “dividend yield” refers, on a percentage basis, to the historical distributions made by the issuer relative to its current market
price. Such distributions are not guaranteed, may be modified at the issuer’s discretion, may exceed operating cash flow, subsidized by borrowed funds or include a return of
investment principal.

TECHNOLOGY TRENDS AND 
THE FUTURE OF TRAVEL

Joseph D. Vruwink
Baird Equity Research


