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introduction
Imagine being able to drive to work if you are legally blind, to the grocery if you are 
frail elderly, or to school if you are too young for a license. Perhaps your concerns run 
to cutting traic fatalities or reducing energy consumption and curbing pollution, or 
managing road congestion and putting parking lots to better land use. 

All of these outcomes and more are cited as the upside of autonomous vehicle (AV) 
technology. 

All major automakers are engaged in AV research, as are auto upstarts Tesla and Uber, 
and tech innovators Bosch and Google, whose vehicles have test-driven hundreds of 
thousands of miles. Even computer giant Intel became a player with the 2017 purchase 
of an Israeli company making software used in AV technology systems.

Full-scale commercial introduction is anticipated within ive to 20 years.1 Google 
executives say they will be ready in a year. In the meantime, varying levels of 
automation are in development, under production, and on the roads. 

With such potential, AVs stand to alter how society views disability, uses its time, 
develops infrastructure, and provides jobs. The potential for how this technology will 
alter our lives is mind-boggling. Policymakers must be prepared for the changes ahead 
to take advantage of the touted beneits and to ameliorate the inevitable disruptions.

This Backgrounder summarizes the status of the industry and technology, federal 
involvement, and legislative action taken by the states to date. 

A note about nomenclature: “Self-driving,” “driverless,” “autonomous vehicles,” 
“automated driving systems” are all terms (and there are probably many others) used 
in the literature, policy manuals, statutes, and other materials to refer to vehicles 
that do not require a human driver. For consistency, this Backgrounder uses the term 
“autonomous vehicle” or AV, for short, when referring to fully autonomous vehicles. 

And, a caveat: Summarizing the status of AVs is like trying to catch a speeding bullet in 
your softball mitt—just too fast and dangerous. Developments in this ield are rapid. 
Pertinent to legislative interest, actions in other states and the federal government are 
also beginning to move quickly, especially as Congress considers legislation that may 
hasten AV deployment but usurp states’ ability to regulate the vehicles. For the most 
current information on what is happening in particular states and at the federal level, 
please contact the Legislative Research Oice. 
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“The development of advanced automated vehicle 
safety technologies, including fully self-driving 
cars, may prove to be the greatest personal 
transportaion revoluion since the popularizaion 
of the personal automobile nearly a century ago.”2

-U.S. Dept. of Transportaion
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As anyone who has recently bought an automobile knows, 
aspects of automated technology are available that help 
drivers parallel park and alert drivers to the presence of 
other vehicles in their blind spots. 

As helpful as the assisiǀe teĐhŶologies aƌe pƌoǀiŶg, the ďig 
buzz is about fully autonomous vehicles. 

IŶ aŶ efoƌt to ĐlaƌifǇ hoǁ a Đaƌ that ďƌakes autoŵaiĐallǇ 
iŶ aŶ eŵeƌgeŶĐǇ difeƌs fƌoŵ ǁhat is oŶ the autoŵoiǀe 
hoƌizoŶ, SAE IŶteƌŶaioŶal3 issued a staŶdaƌd that deiŶes 
siǆ leǀels of dƌiǀiŶg autoŵaioŶ foƌ oŶ-ƌoad ŵotoƌ ǀehiĐles, 
fƌoŵ ŶoŶe ;leǀel ϬͿ to full autoŵaioŶ ;leǀel ϱͿ. These 
aƌe teĐhŶiĐal, Ŷot legal, deiŶiioŶs. NoŶetheless, the 
NaioŶal HighǁaǇ TƌaŶspoƌtaioŶ SafetǇ AdŵiŶistƌaioŶ 
;NHTSAͿ, the ŶaioŶ’s pƌiŵaƌǇ fedeƌal ƌegulatoƌ of ǀehiĐle 
safety, adopted the SAE standard in its Federal Automated 

Vehicles Policy, issued in 2016.

BƌielǇ, the SAE leǀels4 are:

Leǀel Ϭ—No autoŵaioŶ. 

Level 1—Driver assistance. 

Leǀel Ϯ—Paƌial autoŵaioŶ.

Leǀel ϯ—CoŶdiioŶal autoŵaioŶ.

Leǀel ϰ—High autoŵaioŶ.

Leǀel ϱ—Full autoŵaioŶ.

Level 0 are the autos on the road now, including those 
eŶhaŶĐed ǁith ǁaƌŶiŶg oƌ iŶteƌǀeŶioŶ sǇsteŵs. The 
human driver is in complete control of the driving 
eŶǀiƌoŶŵeŶt at all iŵes. 

At levels 1 and 2, the human driver remains in full control 

of Đaƌs that haǀe soŵe degƌee of autoŵaioŶ. Leǀel 
1 vehicles have automated either the steering or the 
aĐĐeleƌaiŶg/deĐeleƌaiŶg fuŶĐioŶs, ǁhile Leǀel Ϯ ǀehiĐles 
haǀe ďoth of these sǇsteŵs autoŵated. The huŵaŶ dƌiǀeƌ 
peƌfoƌŵs all otheƌ dƌiǀiŶg tasks. Tesla’s Autopilot, ǁhiĐh 
provides assists to change speed and lanes, is considered a 
Level 2 vehicle.

At levels 3 and 4, vehicles have gradually increasing 
leǀels of autoŵaioŶ, ǁith autoŵated dƌiǀiŶg sǇsteŵs 
monitoring some aspects of the driving environment. 
Level 3 vehicles have systems (changing lanes, responding 
to unexpected incidents on the road) that take over the 
dƌiǀiŶg ƌespoŶsiďilitǇ uŶdeƌ ĐeƌtaiŶ ĐoŶdiioŶs, ǁith the 
eǆpeĐtaioŶ the huŵaŶ dƌiǀeƌ ƌetakes ĐoŶtƌol ǁheŶ the 
system requests it. Level 4 vehicles have automated all 
aspects of the dynamic driving task and can respond to 
situaioŶs ǁithout huŵaŶ iŶteƌǀeŶioŶ, ďut sill alloǁ foƌ 
the human driver to take control of the driving task.

Leǀel ϱ ǀehiĐles aƌe Đapaďle of fullǇ autoŶoŵous opeƌaioŶ. 
This ŵeaŶs the full-iŵe opeƌaioŶ ďǇ aŶ autoŵated 
driving system of all aspects of driving under all roadway 
aŶd eŶǀiƌoŶŵeŶtal ĐoŶdiioŶs. AŶ eǆaŵple of a Leǀel ϱ 
auto is Google’s SDC.

As states begin to regulate AVs, many of them are 
speĐiiĐallǇ eǆĐludiŶg those aĐiǀe safetǇ sǇsteŵs oƌ 
operator assistance systems that are increasingly becoming 
staŶdaƌd oŶ tƌadiioŶal ŵotoƌ ǀehiĐles. SuĐh sǇsteŵs 
include electronic blind spot assistance, crash avoidance, 
paƌkiŶg assistaŶĐe, oƌ laŶe depaƌtuƌe ŶoiiĐaioŶ. 

As ǁhiz-ďaŶg as these assisiǀe teĐhŶologies seeŵ to 
loŶg-iŵe dƌiǀeƌs, fullǇ autoŶoŵous dƌiǀiŶg teĐhŶologǇ is 
light Ǉeaƌs ďeǇoŶd this. UliŵatelǇ, AV teĐhŶologǇ is Ŷot 
assisiŶg huŵaŶ dƌiǀeƌs, it is ƌeplaĐiŶg theŵ.

What is an autonomous vehicle?
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The ϭϵϯϵ Neǁ Yoƌk Woƌld’s Faiƌ featuƌed a displaǇ ďǇ 
GeŶeƌal Motoƌs that iƌst iŶtƌoduĐed the ĐoŶĐept that 
ďeĐaŵe the IŶteƌstate HighǁaǇ SǇsteŵ aŶd also eŶǀisioŶed 
a future of driverless, electric automobiles. Advances in 
ĐoŵpuiŶg teĐhŶologǇ iŶ the ŵid-ϭϵϴϬs alloǁed eŶgiŶeeƌs 
to proceed with developing systems that had been the 
stuf of iŵagiŶaioŶ iŶ pƌioƌ deĐades. AdǀaŶĐes siŶĐe theŶ 
can be divided into three phases. 

Phase I, fƌoŵ ϭϵϴϬ to ϮϬϬϯ, laid the fouŶdaioŶal ƌeseaƌĐh 
doŶe ďǇ uŶiǀeƌsitǇ-ďased ƌeseaƌĐheƌs, oteŶ iŶ paƌtŶeƌship 
ǁith tƌaŶspoƌtaioŶ ageŶĐies aŶd autoŵakeƌs. 

Phase II, from 2003 to 2007, was known as the U.S. 
Defense Advanced Research Projects Agency (DARPA) 
challenge period, and saw accelerated AV advancements.5 

The ͞ďig ďaŶg͟ of AV teĐhŶologǇ oĐĐuƌƌed iŶ Noǀeŵďeƌ 
2007.

From science iction to science fact

IŶ ϮϬϬϳ, DARPA iŶǀited the ŶaioŶ’s ďest aŶd ďƌightest to 
bring their technology to a challenge race in the Southern 
CalifoƌŶia deseƌt. The ϮϬϬϳ ƌaĐe ǁas the thiƌd aŶd iŶal 
of DARPA’s ͞gƌaŶd ĐhalleŶges,͟  ǁhiĐh aƌe Đƌedited ǁith 
aĐĐeleƌaiŶg AV teĐhŶologǇ aŶd igŶiiŶg puďliĐ iŵagiŶaioŶ. 
The iŶal ĐhalleŶge siŵulated a ϲϬ-ŵile uƌďaŶ Đouƌse iŶ 
ǁhiĐh Đoŵpeitoƌs had to oďeǇ tƌaiĐ laǁs aŶd Ŷaǀigate 
aloŶgside otheƌ autoŶoŵous aŶd tƌadiioŶal ǀehiĐles. 
;The ĐhalleŶge ǁas ǁoŶ ďǇ a teaŵ fƌoŵ CaƌŶegie MelloŶ 
UŶiǀeƌsitǇ dƌiǀiŶg a Cheǀƌolet Tahoe Ŷaŵed ͞Boss.͟ Ϳ

͞A haŶdful of ĐoŵpaŶies iŵŵediatelǇ saǁ aŵaziŶg 
poteŶial iŶ all this, aŶd theǇ ďegaŶ hiƌiŶg eǀeƌǇďodǇ 
theǇ Đould fƌoŵ aĐadeŵia,’’ said a DARPA-ĐhalleŶge 
paƌiĐipaŶt. ͞But that’s the gƌeat paƌt of this stoƌǇ. AŶ idea 
eŵeƌged fƌoŵ outside of the tƌadiioŶal auto iŶdustƌǇ, aŶd 
ĐoŵpaŶies like Google ǁith theiƌ fast-ŵoǀiŶg aŶd Đƌeaiǀe 
Đultuƌe got it. AŶd as a ƌesult, the idea took light faƌ fasteƌ 
thaŶ it ǁould haǀe otheƌǁise.͟ 6

At right: Stanley, the 

autonomous car that won the 

2005 DARPA Grand Challenge. 

It was designed by Stanford 

University in cooperaion 
with Volkswagen.
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AV technology is now in Phase III. Partnerships have 
solidiied ďetǁeeŶ the ƌeseaƌĐheƌs aŶd the autoŵakeƌs 
and commercial development is proceeding.

To pƌopel a ǀehiĐle doǁŶ the ƌoad, ǁithout a dƌiǀeƌ, 
ƌeƋuiƌes ǀehiĐles ďe aďle to ;ϭͿ gatheƌ iŶfoƌŵaioŶ fƌoŵ 
the dƌiǀiŶg eŶǀiƌoŶŵeŶt, ;ϮͿ pƌoĐess the iŶfoƌŵaioŶ 
ƌeĐeiǀed, aŶd ;ϯͿ ƌeaĐt to that iŶfoƌŵaioŶ. EǀeƌǇ iŵe. 
FlaǁlesslǇ. 

AVs must read street signs, but possess the programming 
to disoďeǇ tƌaiĐ ƌules to aǀoid Đƌashes oƌ ƌoad 
ĐoŶstƌuĐioŶ. AVs ŵust ďe aďle to assess dƌiǀiŶg ĐoŶdiioŶs, 
adjusiŶg to tƌaiĐ oƌ ǁeatheƌ oƌ a Đhild daƌiŶg iŶto the 
stƌeet. The teĐhŶologǇ ŵust also ďe seŶsiiǀe to iŶdiǀidual 
concerns about privacy and fears about being hacked while 
driving. 

Hoǁ aƌe ƌeseaƌĐheƌs aŶd ŵaŶufaĐtuƌeƌs doiŶg this?  

•	 Radar sensors. Spaced around the vehicle, radar 
seŶsoƌs pƌoĐess loǁ-ƌesoluioŶ data used to tƌaĐk 

the posiioŶ of laƌge oďjeĐts at loŶg ƌaŶge.

•	 Video Đaŵeƌas. These ƌead tƌaiĐ lights aŶd ƌoad 
sigŶs aŶd ŵoŶitoƌ oďstaĐles. The Đaŵeƌas aƌe 
usually centrally mounted between the rear view 
ŵiƌƌoƌ aŶd the fƌoŶt ǁiŶdsĐƌeeŶ foƌ ďasiĐ fuŶĐioŶs 
aŶd at the ǁheel-aƌĐh leǀel foƌ suƌƌouŶd ǀieǁ 
appliĐaioŶs.

•	 LIDAR seŶsoƌs. These seŶsoƌs deteĐt the edge of 
the road and lane markings by bouncing pulses of 
light of the Đaƌ’s suƌƌouŶdiŶgs.

•	 Ultrasonic sensors. Located all around the vehicle 
at ďuŵpeƌ leǀel, these deteĐt the posiioŶ of Đuƌďs 
and nearby vehicles while parking.

•	 Processing computers. Dozens of processing 
staioŶs, eƋuipped ǁith gƌaphiĐal pƌoĐessoƌs aŶd 
ŵuli-Đoƌe Đoŵputeƌs, aŶalǇze iŶput fƌoŵ ǀaƌious 
seŶsoƌs to ĐoŶtƌol steeƌiŶg, aĐĐeleƌaioŶ, aŶd 
braking. 

Autonomous vehicles combine data from many 

difereŶt sourĐes — iŶĐludiŶg Đaŵeras, radar,  
aŶd LIDAR — to Ŷaǀigate through the ǁorld.

How Autonomous 
Cars See the Road

The Future is Now: The Technology and Policy of Self-Driving Cars
5



The NaioŶal HighǁaǇ TƌaŶspoƌtaioŶ SafetǇ AdŵiŶistƌaioŶ’s 
;NHTSAͿ Federal Automated Vehicles Policy (policy) serves as 
the fedeƌal goǀeƌŶŵeŶt’s AV deǀelopŵeŶt ƌoad ŵap. 

Issued as guidance, not rulemaking, the policy presents 
vehicle performance guidance for the industry, suggests a 
model state policy, describes the current regulatory tools 
available to the federal government, and looks ahead to 
what rules and laws may need changing to facilitate fully 
autonomous vehicles. 

The poliĐǇ ƌeiteƌates the eǆpeĐtaioŶ that the tƌadiioŶal 
ƌoles of the fedeƌal goǀeƌŶŵeŶt aŶd the states iŶ ƌegulaiŶg 
ŵotoƌ ǀehiĐles ǁill Ŷot sigŶiiĐaŶtlǇ ĐhaŶge foƌ AVs. 
Theƌefoƌe, NHTSA sets aŶd eŶfoƌĐes the Fedeƌal Motoƌ 
VehiĐle SafetǇ StaŶdaƌds ;FMVSSͿ foƌ Ŷeǁ ŵotoƌ ǀehiĐles 
aŶd ŵotoƌ ǀehiĐle eƋuipŵeŶt; iŶǀesigates aŶd ŵaŶages 
recalls; and issues industry guidance and rulemaking. 

States license drivers and register motor vehicles; enact 
aŶd eŶfoƌĐe tƌaiĐ laǁs; ĐoŶduĐt safetǇ iŶspeĐioŶs; aŶd 
regulate motor vehicle insurance and liability. 

While the DepaƌtŵeŶt of TƌaŶspoƌtaioŶ aŶd NHTSA plaǇ the 
prominent federal roles, other agencies are also players. 

BeĐause AVs ǁill Ŷeed to ͞ĐoŵŵuŶiĐate͟ ǁith oŶe aŶotheƌ 
aŶd ǁith the suƌƌouŶdiŶg tƌaŶspoƌtaioŶ iŶfƌastƌuĐtuƌe, 
the Fedeƌal CoŵŵuŶiĐaioŶs CoŵŵissioŶ ;FCCͿ has a 
poliĐǇ ƌole iŶ the deǀelopŵeŶt of a dediĐated shoƌt-
ƌaŶge ĐoŵŵuŶiĐaioŶs ;DSRCͿ speĐtƌuŵ foƌ ǀehiĐles aŶd 
iŶfƌastƌuĐtuƌe. DSRC is esseŶial foƌ AV deǀelopŵeŶt 
because it can be integrated with radar, LIDAR sensors, 
aŶd GPS ŶaǀigaioŶ sǇsteŵs AVs use to Ŷetǁoƌk ǁith otheƌ 
vehicles and their surroundings. 

The roles for government
Cybersecurity is an ongoing AV safety concern, bringing 
ageŶĐies suĐh as the FBI aŶd HoŵelaŶd SeĐuƌitǇ iŶto the 
mix. 

Congress is also beginning to act. 

IŶ adǀaŶĐe of a JuŶe ϮϬϭϳ heaƌiŶg, a ďipaƌisaŶ gƌoup of 
U.S. senators, including the chair of the Senate Commerce, 
SĐieŶĐe aŶd TƌaŶspoƌtaioŶ Coŵŵitee, ƌeleased a set of 
siǆ pƌiŶĐiples foƌ AV legislaioŶ. The pƌiŶĐiples aƌe:

•	 Pƌioƌiize safetǇ;

•	 Pƌoŵote iŶŶoǀaioŶ aŶd ƌeduĐe ƌegulatoƌǇ 
roadblocks;

•	 Remain tech neutral to avoid favoring one business 
model over another;

•	 Reinforce the separate regulatory roles of federal 
and state governments;

•	 Strengthen cybersecurity; and 

•	 EduĐate the puďliĐ as to the difeƌeŶĐes ďetǁeeŶ 
ĐoŶǀeŶioŶal aŶd autoŶoŵous ǀehiĐles. 

OŶ Septeŵďeƌ ϱ, ϮϬϭϳ, the House passed the SELF Dƌiǀe 
AĐt ;H.R. ϯϯϴϴͿ. The ďill iŶĐludes fouƌ ŵaiŶ seĐioŶs: 
eǆpaŶsioŶ of fedeƌal pƌeeŵpioŶ; updates to the FMVSS; 
AV eǆeŵpioŶs fƌoŵ the FMVSS ;ĐoŶsideƌed iŵpoƌtaŶt 
to eǆpedite AV tesiŶg uŶdeƌ ƌeal-ƌoad ĐoŶdiioŶsͿ; aŶd 
ĐƌeaioŶ of a fedeƌal AV adǀisoƌǇ ĐouŶĐil.  SigŶiiĐaŶtlǇ, H.R. 
ϯϯϴϴ pƌoposes to eǆpaŶd sole fedeƌal juƌisdiĐioŶ ďeǇoŶd 
the tƌadiioŶal ƌole of ŵotoƌ ǀehiĐle safetǇ to iŶĐlude 
ŵotoƌ ǀehiĐle opeƌaioŶs aŶd ǁould pƌohiďit states fƌoŵ 
ƌegulaiŶg the opeƌatoƌ of aŶ AV.
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As of August 2017, 20 states and the District of Columbia have enacted 
laws addressing some aspect of AV technology.7  AddiioŶallǇ, goǀeƌŶoƌs 
iŶ AƌizoŶa, MassaĐhusets, WashiŶgtoŶ, aŶd WisĐoŶsiŶ issued eǆeĐuiǀe 
oƌdeƌs giǀiŶg suppoƌt foƌ deǀelopiŶg aŶd tesiŶg AV teĐhŶologǇ. 

State eŶaĐtŵeŶts difeƌ iŶ sĐope. 

While states suĐh as Neǀada, CalifoƌŶia, aŶd Floƌida aƌe aggƌessiǀelǇ 
puƌsuiŶg aŶ AV pƌeseŶĐe, otheƌs aƌe tesiŶg the ǁateƌs ǁith studies ;e.g., 
Alaďaŵa, CoŶŶeĐiĐut, Noƌth Dakota, Utah, aŶd VeƌŵoŶtͿ oƌ aŵeŶdiŶg 
statutes to eventually accommodate a driverless future (e.g., Louisiana, 
Pennsylvania, and Virginia).  

AŵoŶg the states lookiŶg to eŶĐouƌage ĐoŵŵeƌĐial AV appliĐaioŶs, AƌkaŶsas, Floƌida, Geoƌgia, aŶd South CaƌoliŶa haǀe 
authoƌized dƌiǀeƌ-assisiǀe tƌuĐk platooŶiŶg sǇsteŵs oŶ the state’s stƌeets aŶd highǁaǇs. Dƌiǀeƌ-assisiǀe tƌuĐk platooŶiŶg 
teĐhŶologǇ alloǁs tǁo oƌ ŵoƌe tƌuĐks to dƌiǀe seŵi-autoŶoŵouslǇ, ǀeƌǇ ĐloselǇ, iŶ ĐoŶǀoǇs ĐoŶtƌolled ďǇ the lead ǀehiĐle 
thƌough ǁiƌeless ĐoŵŵuŶiĐaioŶ.ϴ

Hoǁeǀeƌ, a laĐk of legislaiǀe aĐioŶ does Ŷot iŶdiĐate a laĐk of AV aĐiǀitǇ ǁithiŶ a state. GiǀeŶ ĐoŶĐeƌŶs aďout 
oǀeƌƌegulaiŶg aŶ iŶdustƌǇ depeŶdeŶt oŶ iŶŶoǀaioŶ aŶd ĐuiŶg edge teĐhŶologǇ, states suĐh as WashiŶgtoŶ, ǁith 
its teĐh-saǀǀǇ populaioŶ aŶd geogƌaphiĐ diǀeƌsitǇ, dƌaǁ AV deǀelopeƌs ďǇ Ŷot iŶhiďiiŶg deǀelopŵeŶt ǁith ƌules aŶd 
ƌegulaioŶs. 

FolloǁiŶg aƌe ďƌief suŵŵaƌies fƌoŵ soŵe of the states ĐoŶsideƌed to ďe iŶ the foƌefƌoŶt of AV deǀelopŵeŶt aŶd tesiŶg. 

The state of the states

A demo of a driver-

assisive truck platoon 
designed by Volvo.

A two-year NHTSA 

study from 2005 

to 2007 esimated 
that 94 percent of 

the accidents on 

U.S. roadways are 

due to human error.
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The state is Ŷo stƌaŶgeƌ to AV teĐhŶologǇ. The histoƌiĐ DARPA ĐhalleŶges desĐƌiďed 
on page 4 took place in Southern California, and Google famously entered the fray 
ǁith a test dƌiǀe iŶ the BaǇ Aƌea. But the Legislatuƌe did Ŷot adopt legislaioŶ uŶil 
ϮϬϭϮ, eǆpƌessiŶg the state’s iŶteŶt to eŶĐouƌage AV deǀelopŵeŶt, tesiŶg, aŶd 
opeƌaioŶ, ǁhile eŶsuƌiŶg suĐh aĐiǀiies aƌe doŶe safelǇ. 

The laǁ giǀes the DepaƌtŵeŶt of Motoƌ VehiĐles ;depaƌtŵeŶtͿ authoƌitǇ to deǀelop 
ƌegulaioŶs goǀeƌŶiŶg tesiŶg aŶd, uliŵatelǇ, puďliĐ use of AVs oŶ CalifoƌŶia 
ƌoadǁaǇs. RegulaioŶs foƌ tesiŶg ďeĐaŵe efeĐiǀe iŶ Septeŵďeƌ ϮϬϭϰ, aŶd dƌat 
ƌegulaioŶs foƌ puďliĐ use aƌe ĐuƌƌeŶtlǇ uŶdeƌ ƌeǀieǁ. 

CalifoƌŶia authoƌizes opeƌaiŶg AVs oŶ puďliĐ ƌoads foƌ tesiŶg puƌposes ďǇ a 
driver who meets certain statutory requirements, including that the driver be 
iŶ the dƌiǀeƌ’s seat aŶd Đapaďle of iŵŵediatelǇ assuŵiŶg ŵaŶual ĐoŶtƌol of the 
ǀehiĐle. Use oŶ puďliĐ ƌoads foƌ otheƌ thaŶ tesiŶg is ďaƌƌed uŶil a ŵaŶufaĐtuƌeƌ 
suďŵits aŶ appliĐaioŶ to the depaƌtŵeŶt ĐeƌifǇiŶg the ǀehiĐle ŵeets ĐeƌtaiŶ 
ƌeƋuiƌeŵeŶts, iŶĐludiŶg Fedeƌal SafetǇ StaŶdaƌds aŶd peƌfoƌŵaŶĐe ƌeƋuiƌeŵeŶts.

The depaƌtŵeŶt ŵust ŶoifǇ the Legislatuƌe ǁheŶ it ƌeĐeiǀes aŶd ǁheŶ it appƌoǀes 
aŶǇ appliĐaioŶ fƌoŵ a ŵaŶufaĐtuƌeƌ foƌ aŶ AV Đapaďle of opeƌaiŶg ǁithout the 
presence of a driver in the vehicle.  

In 2016, the Legislature approved a pilot project authorizing the Contra Costa 
TƌaŶspoƌtaioŶ AuthoƌitǇ to test AVs that do Ŷot haǀe a dƌiǀeƌ seated iŶ the dƌiǀeƌ’s 
seat and are not equipped with a steering wheel, a brake pedal, or an accelerator. 
TesiŶg ŵust ďe ĐoŶduĐted at speĐiied loĐaioŶs, aŶd the AV ŵust opeƌate at 
speeds of less thaŶ ϯϱ ŵiles peƌ houƌ. 

California

Nevada
The Legislatuƌe iŶiiallǇ authoƌized its DepaƌtŵeŶt of TƌaŶspoƌtaioŶ ;DOTͿ iŶ ϮϬϭϭ 
to adopt ƌegulaioŶs guidiŶg the opeƌaioŶ aŶd tesiŶg of AVs oŶ Neǀada highǁaǇs, 
including requirements for insurance and minimum safety standards. In 2013, 

the Legislatuƌe ƌeiŶed its laǁ, pƌoǀidiŶg ŵoƌe statutoƌǇ speĐiiĐitǇ aŶd ƌeǀisiŶg 
deiŶiioŶs. The DOT ĐoŶiŶues to ďe ƌespoŶsiďle foƌ pƌoŵulgaiŶg ƌegulaioŶs. 
Hoǁeǀeƌ, the laǁ ƌeƋuiƌes AVs to ŵeet all fedeƌal staŶdaƌds aŶd ƌegulaioŶs 
appliĐaďle to ŵotoƌ ǀehiĐles ďefoƌe ďeiŶg ƌegisteƌed iŶ Neǀada. AddiioŶallǇ, AVs 
ĐaŶŶot ďe tested oƌ opeƌated oŶ Neǀada highǁaǇs uŶless theǇ aƌe:

•	 Equipped with a means to engage and disengage the autonomous 
technology which is easily accessible to the human operator;

•	 Equipped with a visual indicator located inside the AV which 
iŶdiĐates ǁheŶ autoŶoŵous teĐhŶologǇ is opeƌaiŶg the AV;

•	 Equipped with a means to alert the human operator to take 
manual control of the AV if a failure of the autonomous technology 
has ďeeŶ deteĐted aŶd the failuƌe afeĐts the aďilitǇ of the 
autonomous technology to operate safely; and 

•	 Capable of being operated in compliance with the applicable motor 
ǀehiĐle laǁs aŶd tƌaiĐ laǁs of Neǀada. 

Neǀada is also hoŵe to the iƌst AŵeƌiĐaŶ ĐitǇ—Las Vegas—to ĐaƌƌǇ passeŶgeƌs 
ǀia aŶ autoŶoŵous shutle ďus. The pilot pƌojeĐt opeƌated ďƌielǇ iŶ JaŶuaƌǇ 
ϮϬϭϳ, ƌuŶŶiŶg a dƌiǀeƌless ďus oŶ a thƌee-ďloĐk ƌoute. The ďus topped out ǁith a 
ŵaǆiŵuŵ speed of ϭϲ ŵph aŶd ǁas ŵoŶitoƌed ďǇ aŶ oŶ-ďoaƌd opeƌatoƌ foƌ safetǇ.
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The state ĐoŶsideƌed hoŵe to the U.S. auto iŶdustƌǇ ƌeĐogŶized AVs ǁith tǁo 
ďills passed iŶ ϮϬϭϯ, ďut ŵoǀed iŶto the foƌefƌoŶt of AV legislaioŶ ǁith a 
paĐkage of ďills sigŶed iŶ ϮϬϭϲ. As did otheƌ eaƌlǇ passage states, MiĐhigaŶ iƌst 
authoƌized tesiŶg oŶ the state’s ƌoads ďǇ iŶdiǀiduals ǁoƌkiŶg iŶ the iŶdustƌǇ. 
Unless AVs were being operated on a closed course, the law required a human 
driver be in the vehicle. 

Laǁs passed iŶ ϮϬϭϲ opeŶed the state’s ƌoads to tesiŶg dƌiǀeƌless ǀehiĐles 
aŶd authoƌized iŶiiaiǀes to test Ŷetǁoƌks of self-dƌiǀiŶg Đaƌs that ĐaŶ piĐk up 
passeŶgeƌs oŶ deŵaŶd.  Fuƌtheƌ, the laǁs pƌoǀided foƌ ĐƌeaiŶg ŵoďilitǇ ƌeseaƌĐh 
ĐeŶteƌs to test autoŵated teĐhŶologǇ aŶd the MiĐhigaŶ CouŶĐil oŶ Futuƌe 
MoďilitǇ to ŵake ƌeĐoŵŵeŶdaioŶs oŶ stateǁide poliĐǇ.   

IŶ paƌtŶeƌship ǁith iŶdustƌǇ, the UŶiǀeƌsitǇ of MiĐhigaŶ ďuilt a $ϲ.ϱ ŵillioŶ tƌaĐk 
foƌ tesiŶg AVs iŶ ƌeal-ǁoƌld uƌďaŶ aŶd suďuƌďaŶ ĐoŶdiioŶs.

Michigan

IŶiiallǇ, TeŶŶessee siŵplǇ pƌohiďited poliiĐal suďdiǀisioŶs fƌoŵ eŶaĐiŶg loĐal 
oƌdiŶaŶĐes oƌ ƌesoluioŶs pƌohiďiiŶg the use of ŵotoƌ ǀehiĐles ǁithiŶ theiƌ 
juƌisdiĐioŶs solelǇ ďeĐause the ǀehiĐles aƌe eƋuipped ǁith autoŶoŵous teĐhŶologǇ.

IŶ ϮϬϭϲ, the Legislatuƌe passed ĐoŵpƌeheŶsiǀe AV legislaioŶ authoƌiziŶg tesiŶg 
oŶ the state’s ƌoads aŶd highǁaǇs ďǇ ŵaŶufaĐtuƌeƌs Đeƌiied ďǇ the DepaƌtŵeŶt 
of SafetǇ. TeŶŶessee deiŶes ͞Ŷo-opeƌatoƌ-ƌeƋuiƌed autoŶoŵous ǀehiĐles͟ aŶd 
͞opeƌatoƌ-ƌeƋuiƌed autoŶoŵous ǀehiĐles͟ aŶd speĐiies ƌeƋuiƌeŵeŶts eaĐh ŵust 
ŵeet iŶ oƌdeƌ to ďe tested, leased, oƌ sold iŶ TeŶŶessee. 

NotaďlǇ, TeŶŶessee also iŵposes a use taǆ oŶ AVs opeƌated oŶ puďliĐ highǁaǇs 
ďased oŶ the ǀehiĐles’ Ŷuŵďeƌ of aǆles. PƌoĐeeds fƌoŵ the taǆ aƌe split ďetǁeeŶ 
the state’s geŶeƌal fuŶd, highǁaǇ fuŶd, aŶd the ĐouŶtǇ highǁaǇ fuŶd. 

AddiioŶallǇ, TeŶŶessee pƌoǀides foƌ ͞leet seƌǀiĐe pƌoǀideƌs͟ – deiŶed as peƌsoŶs 
oƌ eŶiies that oǁŶ, lease, oƌ opeƌate oŶe oƌ ŵoƌe AVs foƌ ĐoŵŵeƌĐial oƌ puďliĐ 
use – aŶd authoƌizes theŵ to opeƌate AVs Đeƌiied ďǇ the DepaƌtŵeŶt of SafetǇ.

IŶ ϮϬϭϳ, the state authoƌized the opeƌaioŶ of tƌuĐks iŶ a platooŶ pƌoǀided that 
the opeƌatoƌ giǀes ŶoiĐe to the state depaƌtŵeŶts of TƌaŶspoƌtaioŶ aŶd SafetǇ. 

Floƌida adopted legislaioŶ iŶ ϮϬϭϮ that authoƌized tesiŶg. The laǁ ĐoŶtaiŶed 
pƌoǀisioŶs ĐoŵŵoŶ to otheƌ states, that is, pƌoof of iŶsuƌaŶĐe pƌioƌ to tesiŶg iŶ 
the state, aŶ eǆeŵpioŶ to liaďilitǇ foƌ the ǀehiĐle’s oƌigiŶal ŵaŶufaĐtuƌeƌ, aŶd a 
deiŶiioŶ of AVs. The laǁ also ƌeƋuiƌed the DepaƌtŵeŶt of HighǁaǇ SafetǇ aŶd 
Motoƌ VehiĐles to suďŵit a ƌepoƌt to the Legislatuƌe ƌeĐoŵŵeŶdiŶg addiioŶal 
legislaiǀe oƌ ƌegulatoƌǇ aĐioŶ ƌelaiŶg to tesiŶg aŶd opeƌaiŶg AVs.

IŶ ϮϬϭϲ, legislatoƌs aŵeŶded the laǁ to peƌŵit opeƌaiŶg AVs oŶ puďliĐ ƌoads 
ďǇ iŶdiǀiduals ǁith a ǀalid dƌiǀeƌ’s liĐeŶse aŶd eliŵiŶated the ƌeƋuiƌeŵeŶt that 
opeƌaioŶ ďe liŵited to tesiŶg. The laǁ also eliŵiŶated the ƌeƋuiƌeŵeŶt that 
a dƌiǀeƌ ďe pƌeseŶt iŶ the ǀehiĐle aŶd pƌoǀided that tƌaŶspoƌtaioŶ plaŶŶiŶg 
iŶĐlude ͞ĐoŶsideƌaioŶ of iŶfƌastƌuĐtuƌe aŶd teĐhŶologiĐal iŵpƌoǀeŵeŶts 
necessary to accommodate advances in vehicle technology, such as autonomous 
teĐhŶologǇ aŶd otheƌ deǀelopŵeŶts.͟  

LegislaioŶ passed iŶ ϮϬϭϲ authoƌized a studǇ oŶ the use aŶd safe opeƌaioŶ of 
͞dƌiǀeƌ-assisiǀe tƌuĐk platooŶiŶg teĐhŶologǇ͟ folloǁed ďǇ a pilot pƌojeĐt. 

Florida

Tennessee
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The U.S. DepaƌtŵeŶt of TƌaŶspoƌtaioŶ desigŶated ϭϬ pƌoǀiŶg 
gƌouŶd pilot sites to eŶĐouƌage AV teĐhŶologǇ tesiŶg aŶd 
iŶfoƌŵaioŶ shaƌiŶg. The pƌoǀiŶg gƌouŶd desigŶees aƌe:

States with Enacted Autonomous Vehicle Legislation

• CitǇ of Pitsďuƌgh aŶd the Thoŵas D. LaƌsoŶ 
PeŶŶsǇlǀaŶia TƌaŶspoƌtaioŶ IŶsitute

• Teǆas AV PƌoǀiŶg GƌouŶds PaƌtŶeƌship

• U.S. AƌŵǇ AďeƌdeeŶ Test CeŶteƌ ;MaƌǇlaŶdͿ

• CeŶteƌ foƌ MoďilitǇ at Willoǁ RuŶ ;MiĐhigaŶͿ

• CoŶtƌa Costa TƌaŶspoƌtaioŶ AuthoƌitǇ & 
GoMeŶtuŵ StaioŶ ;CalifoƌŶiaͿ

The BostoŶ CoŶsuliŶg Group esiŵates that the gloďal ŵarket 
for pariallǇ aŶd fullǇ autoŶoŵous ǀehiĐles ǁill reaĐh $42 billion 

ďǇ 2025, eǆpaŶdiŶg to $77 billion by 2035.

AV Proving Grounds

Enacted

EǆeĐuiǀe Oƌdeƌ

• SaŶ Diego AssoĐiaioŶ of GoǀeƌŶŵeŶts

• Iowa City Area Development Group

• UŶiǀeƌsitǇ of WisĐoŶsiŶ-MadisoŶ

• CeŶtƌal Floƌida Autoŵated VehiĐle PaƌtŶeƌs

• Noƌth CaƌoliŶa TuƌŶpike AuthoƌitǇ
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Nebraska and other states
LegislaioŶ dealiŶg ǁith autoŶoŵous teĐhŶologǇ has steadilǇ iŶĐƌeased siŶĐe the iƌst pƌoposals 
passed. The NaioŶal CoŶfeƌeŶĐe of State Legislatuƌes ;NCSLͿ ƌepoƌts ϯϯ states iŶtƌoduĐed legislaioŶ iŶ 
2017, up from 20 in 2016. All told, since 2012, 41 states and the District of Columbia have considered 
soŵe foƌŵ of AV legislaioŶ.

Neďƌaska joiŶed those Ŷuŵďeƌs iŶ ϮϬϭϳ ǁith its iƌst pƌoposal, LB ϲϮϳ. The ďill ǁould haǀe pƌoǀided 
deiŶiioŶs foƌ ͞autoŶoŵous ŵotoƌ ǀehiĐle͟ aŶd ͞autoŶoŵous teĐhŶologǇ.͟  SigŶiiĐaŶtlǇ, LB ϲϮϳ ǁould 
haǀe alloǁed aŶǇoŶe ǁith a ǀalid opeƌatoƌ’s liĐeŶse to opeƌate aŶ autoŶoŵous ŵotoƌ ǀehiĐle oŶ 
Neďƌaska highǁaǇs. Foƌ puƌposes of the Neďƌaska Rules of the Road, LB ϲϮϳ ǁould haǀe pƌoǀided that 
a person was deemed to be the operator of an autonomous motor vehicle when the person causes 
the ŵotoƌ ǀehiĐle’s autoŶoŵous teĐhŶologǇ to eŶgage, ƌegaƌdless of ǁhetheƌ the peƌsoŶ is phǇsiĐallǇ 
present in the vehicle. 

AVs iŶ Neďƌaska ǁould haǀe ďeeŶ ƌeƋuiƌed to ŵeet all appliĐaďle fedeƌal staŶdaƌds aŶd ƌegulaioŶs 
aŶd all state ŵotoƌ ǀehiĐle laǁs aŶd ƌegulaioŶs. The ďill ǁas a ďig leap foƌǁaƌd—feǁ states authoƌize 
peƌsoŶs Ŷot iŶǀolǀed iŶ tesiŶg AVs to ďe aďle to opeƌate theŵ siŵplǇ ďǇ possessiŶg a ǀalid opeƌatoƌ’s 
liĐeŶse—aŶd did Ŷot adǀaŶĐe fƌoŵ the TƌaŶspoƌtaioŶ aŶd TeleĐoŵŵuŶiĐaioŶs Coŵŵitee. 

IŶ the ŵeaŶiŵe, aŶ iŶteƌiŵ studǇ ƌesoluioŶ ;LR ϮϭϱͿ pƌoposes to studǇ the feasiďilitǇ of a pilot 
pƌojeĐt to alloǁ a ĐitǇ of the pƌiŵaƌǇ Đlass to opeƌate autoŶoŵous shutles. LiŶĐolŶ had sought a 
fedeƌal gƌaŶt to opeƌate dƌiǀeƌless shutles iŶ its doǁŶtoǁŶ. The gƌaŶt did Ŷot go thƌough, ďut ĐitǇ 
oiĐials saǇ theǇ aƌe seekiŶg pƌiǀate aŶd UŶiǀeƌsitǇ of Neďƌaska paƌtŶeƌs to ŵoǀe a ǀeƌsioŶ of the plaŶ. 
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Neďƌaska aŶd otheƌ states faĐe Ŷuŵeƌous poliĐǇ 
ĐoŶsideƌaioŶs.ϵ

•	 Eǀaluate ĐurreŶt laǁs aŶd regulaioŶs, addressiŶg 
iŵpediŵeŶts to safe tesiŶg aŶd deploǇŵeŶt of AVs, 
aŶd updaiŶg terŵiŶologǇ to prepare for a driǀerless 
future.

States haǀe tƌadiioŶallǇ aŶd histoƌiĐallǇ ƌegulated ŵotoƌ 
ǀehiĐles iŶ the aƌeas of tƌaiĐ laǁ aŶd safetǇ, iŶsuƌaŶĐe 
aŶd liaďilitǇ, aŶd ƌegistƌaioŶ aŶd liĐeŶsiŶg of ďoth Đaƌs aŶd 
drivers. Motor vehicle law is predicated 
on a human driver. If nothing else, 
states must examine the terminology 
used iŶ eǆisiŶg statutes to adapt it to 
a dƌiǀeƌless futuƌe. Foƌ eǆaŵple, ǁhat 
does it ŵeaŶ to ďe aŶ ͞opeƌatoƌ͟ of 
aŶ AV? Who is Đhaƌged ǁith oďeǇiŶg 
the speed liŵit aŶd tƌaiĐ lights? What 
about insurance, when the occupants 
of a vehicle are not responsible for the 
dƌiǀiŶg of that ǀehiĐle?

The AV iŶdustƌǇ’s diǀeƌse Đast of 
characters—from the legend carmakers 
to Silicon Valley to small upstarts—are 
deǀelopiŶg aŶd tesiŶg the teĐhŶologǇ at 
a ďƌeath-takiŶg paĐe. This suggests that 
ƌegulaioŶ should ƌeŵaiŶ teĐhŶologǇ 
neutral and not favor (inadvertently or 
otherwise) one  company or developer 
oǀeƌ aŶotheƌ. Theƌefoƌe, it ŵateƌs 
hoǁ to statutoƌilǇ deiŶe teƌŵs suĐh as 
͞ŵaŶufaĐtuƌeƌ͟ so as Ŷot to sile the 
emergence of new players.

•	 MaiŶtaiŶ roadǁaǇs aŶd iŶfrastruĐture for ĐurreŶt use, 
ďut ďuild ǁith aŶ eǇe to the future.

To the eǆteŶt possiďle, states aƌe eŶĐouƌaged to plaŶ aŶd 
build roadways for the future. Infrastructure investments 
ŵust ŵeet todaǇ’s Ŷeeds, ďut poliĐǇŵakeƌs ŵust also look 
to ǁhat ǁill seƌǀe a ǀeƌǇ difeƌeŶt tƌaŶspoƌtaioŶ sǇsteŵ iŶ 
the futuƌe. While iŵpƌoǀed paǀeŵeŶt, ƌoad ŵaƌkiŶgs, aŶd 
other infrastructure repairs serve both current and future 
Ŷeeds, otheƌ ĐoŶsideƌaioŶs Đould iŶĐlude iŶĐoƌpoƌaiŶg 
soŵe foƌŵ of dediĐated shoƌt ƌaŶge ĐoŵŵuŶiĐaioŶs 
technology by which AVs communicate with each other and 
the infrastructure around them. 

•	 Be aǁare of ǁhat other states are doiŶg. Take ǁhat 
ǁorks aŶd leaǀe the rest. But uliŵatelǇ a patĐhǁork of 

State Policy Considerations
regulaioŶs serǀes Ŷeither eiĐaĐǇ Ŷor safetǇ. 

EǀeŶtuallǇ, a uŶifoƌŵ sǇsteŵ of state laǁs ǁill ďeŶeit 
AV teĐhŶologǇ as it ŵoǀes fƌoŵ tesiŶg to ĐoŵŵeƌĐial 
aǀailaďilitǇ. NHTSA, ǁhiĐh has iŶĐluded a ŵodel state 
poliĐǇ iŶ its ϮϬϭϲ ƌepoƌt, ƌeĐoŵŵeŶds that states ͞ŵaǇ 
ǁish to eǆpeƌiŵeŶt ǁith difeƌeŶt poliĐies aŶd appƌoaĐhes 
to consistent standards, and in that way contribute to 
the development of the best approaches and policies to 
aĐhieǀe ĐoŶsisteŶt ƌegulatoƌǇ oďjeĐiǀes.͟  The goal Ŷeed 
Ŷot ďe total uŶifoƌŵitǇ aĐƌoss state liŶes, ďut ͞suiĐieŶt 

consistency of laws and policies to avoid 
a patchwork of inconsistent state laws 
that Đould iŵpede iŶŶoǀaioŶ aŶd the 
eǆpediious aŶd ǁidespƌead distƌiďuioŶ 
of safety enhancing automated vehicle 
teĐhŶologies.͟ 10

•	 Reŵeŵďer the driǀiŶg puďliĐ.

Proponents have made a case for the 
great advancements posed by this 
peŶdiŶg tƌaŶspoƌtaioŶ ƌeǀoluioŶ. 
Hoǁeǀeƌ, poliĐǇŵakeƌs ŵust look at a 
broader picture. 

Change is stressful. In the short run at 
least, there will be economic winners and 
losers. Policymakers can expect and plan 
foƌ eĐoŶoŵiĐ disƌupioŶs as iŶdustƌies 
dƌaŵaiĐallǇ ĐhaŶge aŶd theǇ ĐaŶ also 
reimagine a regulatory framework and 
a tƌaŶspoƌtaioŶ Ŷetǁoƌk. But, keepiŶg 
puďliĐ tƌust ǁhile ŶaǀigaiŶg these 
changes will be equally important.  

Foƌ aŶ iŶ-depth look at the issue, ǁe ƌeĐoŵŵeŶd the 
following reports: 

•	 Federal Autoŵated VehiĐles PoliĐǇ, AĐĐeleraiŶg the 
Neǆt ReǀoluioŶ iŶ RoadǁaǇ SafetǇ, the NaioŶal 
HighǁaǇ TƌaiĐ SafetǇ AdŵiŶistƌaioŶ, Septeŵďeƌ 
2016.

•	 The AutoŶoŵous VehiĐle ReǀoluioŶ, FosteriŶg 
IŶŶoǀaioŶ ǁith Sŵart RegulaioŶ, Center for the 
StudǇ of the PƌesideŶĐǇ & CoŶgƌess, MaƌĐh ϮϬϭϳ.

•	 AutoŶoŵous VehiĐle TeĐhŶologǇ, A Guide for 
PoliĐǇŵakers, Rand Corp., 2016.

•	 NaioŶal CoŶfeƌeŶĐe of State Legislatuƌes, 
Autonomous Vehicles webpage.
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1. Autonomous Vehicle Technology, A Guide for Policymakers, Anderson, 
Kalra, Stanley, Sorensen, Samaras, Oluwatola, Rand Corp., 2016.

2. Federal Automated Vehicles Policy, Accelerating the Next Revolution in 
Roadway Safety, National Highway Traic Safety Administration, U.S. 
Department of Transportation, September 2016.

3. SAE, originally the Society of Automotive Engineers International 
describes itself as a global association of engineers and related technical 
experts in the aerospace, automotive, and commercial-vehicle industries.

4. A full description of the SAE levels of automation can be found at http://
standards.sae.org/j3016_201401/

5. Autonomous Vehicle Technology, A Guide for Policymakers, 2016 Rand 
Corp.

6. he Big Bang of autonomous driving, December 19, 2016, www.autonews.
com.

7. he states are Alabama, Arkansas, California, Colorado, Connecticut, 
Florida, Georgia, Louisiana, Michigan, New York, Nevada, North Carolina, 
North Dakota, Pennsylvania, South Carolina, Tennessee, Texas, Utah, 
Virginia, and Vermont.

8. Some observers expect the irst operational roll out of AVs will be 
commercial, including truck platooning and AVs operating on a set course 
in an urban environment, similar to trolleys and street cars of a bygone era. 
States wishing to authorize truck platooning must, at a minimum, change 
laws prohibiting tailgating.

9. he following agencies or entities were used as sources to compile the 
policy suggestions: he National Highway Traic Safety Administration, the 
Center for the Study of the Presidency and Congress, and the Rand Corp.

10. Federal Automated Vehicles Policy, Accelerating the Next Revolution in 
Roadway Safety, NHTSA, September 2016.
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