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Summary

Federal motor vehicle safety regulation was established more than 50 years ago by the National Traffic and Motor Vehicle Safety Act (P.L. 89-563) to address the rising number of motor vehicle fatalities and injuries. The National Highway Traffic Safety Administration (NHTSA) administers vehicle safety laws and has issued dozens of safety standards, including regulations affecting windshield wipers, hood and door latches, tires, and airbags.

NHTSA has estimated that between 1960 and 2012, federal motor vehicle safety standards saved more than 600,000 lives, and the risk of a fatality declined by 56%. Although dozens of technologies were made subject to federal standards in the decades after federal regulation began, a NHTSA study reported that more than half of the lives saved—329,000—were from use of seat belts. While the federal standard was helpful in reducing fatalities, the study found that the passage of state laws allowing police to issue tickets if a driver or passengers are not wearing seat belts caused the number of lives saved to climb from 800 per year to 6,000 per year.

In addition to promulgating and enforcing vehicle safety standards, NHTSA investigates vehicle defects that affect safety and issues vehicle or parts recalls if safety defects are discovered. In recent years, the number of vehicle and parts recalls has risen significantly, from 16.3 million vehicles and parts in 2013 to 87.5 million in 2015. The rising number of recalls is due to stricter laws and reporting requirements, larger fines, delayed detection of vehicle problems by NHTSA, and several high-visibility cases, including General Motors' faulty ignition switch and Takata airbags. 

Recalls rarely obtain 100% completion rates, leaving many defective vehicles on the road long after a recall is initiated. A recent study by J.D. Power, a market research company, showed that between 2013 and 2015, recalls of fewer than 10,000 vehicles had a 67% completion rate, while recalls of more than a million vehicles had a completion rate of only 49%. The larger recalls are thought to result in fewer repaired vehicles because of the difficulty in finding and notifying larger numbers of owners, a lengthened repair period due to lack of an adequate supply of replacement parts, and the ability of manufacturers to use more personalized communications, such as telephone calls, in smaller recalls.

Many emerging technologies, such as automatic emergency braking and lane departure warning, are expected to reduce vehicle injuries and deaths in the future. Over time, these separate technologies will be combined as vehicles are built with higher levels of automation. To deal with these rapid changes, NHTSA has broadened the agency's approach beyond the traditional rulemaking to include new means of interacting with manufacturers and other vehicle safety stakeholders, such as voluntary agreements to accelerate use of life-saving technologies.

The 2015 Fixing America's Surface Transportation (FAST) Act included significant vehicle safety provisions, including a new requirement that rental car fleets be covered by recalls, new methods for notifying consumers about recalls, larger penalties for violations, and a longer period for consumers to obtain remedies for defects.

Congress remains interested in motor vehicle safety; proposed legislation calls for used vehicles to be subject to recalls, NHTSA to provide more public access to safety information, civil penalties to be increased, regional recalls to be terminated, and federal standards to be issued to secure electronic motor vehicle data from hackers.
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Introduction

In 1956, the year Congress authorized the Interstate Highway System, there were 37,965 fatalities on U.S. roads—6.05 fatalities for every 100 million vehicle miles traveled (VMT).1 The construction of limited-access highways spurred travel by automobile, leading to an increase in the number of fatal accidents. Congress responded with a series of laws that have helped reduce the fatality rate by 80% over the past six decades. By 2014, the United States recorded only 1.08 fatalities for every 100 million VMT, although the rate ticked up to 1.13 per 100 million VMT in 2015 (Table 1), and again in the first 9 months of 2016, when fatalities rose to 1.15 per 100 million VMT.2



Table 1. Motor Vehicle Traffic Fatalities and Fatality Rates












	Year

	Total Fatalities

	Million Vehicle Miles Traveled (VMT)

	Fatality Rate per 100 Million Vehicle Miles Traveled (VMT)




	1956

	37,965

	627,843

	6.05




	1966

	50,894

	925,899

	5.50




	1976

	45,523

	1,402,380

	3.25




	1986

	46,087

	1,834,872

	2.51




	1996

	42,065

	2,484,080

	1.69




	2006

	42,708

	3,014,371

	1.42




	2011

	32,479

	2,950,402

	1.10




	2012

	33,782

	2,969,433

	1.14




	2013

	32,893

	2,988,280

	1.10




	2014

	32,744

	3,025,656

	1.08




	2015

	35,092

	3,095,373

	1.13







Source: National Highway Traffic Safety Administration.





Development of new motor vehicle technologies, investments in building safer highways and educating motorists, and improving emergency medical services all have contributed to reduced fatality rates.3 Congress has played a significant role in improving highway safety by directing the federal government to impose and enforce safety standards for motor vehicles. This effort has been at times controversial, and several large recalls have raised questions about the effectiveness of federal motor vehicle regulation.

Federal Motor Vehicle Safety Standards

In the early decades of the automobile, U.S. vehicles were lightly regulated by a combination of state and private-sector standards. National regulation was generally not seen as appropriate; in the early 1900s, according to two historians of auto safety, it was widely believed that "the only useful and politically acceptable action Congress might take was to help the states and localities construct more and better roads."4 The Society of Automotive Engineers (SAE), a professional association founded in 1905, became the primary source of vehicle safety rules for many decades. State governments often used SAE recommendations to set their own standards for vehicle brakes, headlamps, and windshield wipers.

At the same time, the rising number of highway deaths prompted a new interest in vehicle safety: between 1962 and 1964, Congress passed three safety bills into law, including a seat belt regulation.5 The new laws were only a precursor to broader federal regulation. Two publications also spurred interest in a greater federal role. Ralph Nader's 1965 book, Unsafe at Any Speed: The Designed-in Dangers of the American Automobile, argued that cars were unnecessarily unsafe and that the auto industry should be regulated by a federal agency.6 Also influential was Accidental Death and Disability: The Neglected Disease of Modern Society, a National Academy of Sciences report that documented the impact of accidental injuries, including those by motor vehicles.7

Comprehensive vehicle safety legislation was passed in the form of the National Traffic and Motor Vehicle Safety Act of 1966.8 As approved unanimously by both houses of Congress and signed by President Lyndon B. Johnson, the legislation had two parts:


	1. The Highway Safety Act of 1966 mandated that each state put in place a highway safety program in accordance with federal standards to improve driver performance, accident records systems, and traffic control.

	2. The National Traffic and Motor Vehicle Safety Act of 1966 directed the Secretary of Commerce (later changed to the Secretary of Transportation when that agency was established in 1967) to issue safety standards for all motor vehicles beginning in January 1967. A National Traffic Safety Agency was established to carry out the provisions of the new law; it was renamed the National Highway Traffic Safety Administration (NHTSA) in 1970.9



Since its establishment, NHTSA has issued dozens of safety standards,10 including regulations affecting windshield wipers, hood latches, tires, brakes, seat belts, and airbags.11 Proposing and finalizing a NHTSA safety regulation can take many years: all NHTSA regulations follow the Administrative Procedure Act of 1946 (APA),12 which ensures that proposed rulemaking is publicized in the Federal Register, comments are taken and considered, and agency decisions are clearly explained. Court review of standards is allowed, and revisions to federal regulations must also follow the APA.

NHTSA does not verify in advance that motor vehicles and parts comply with its standards. Instead, the law provides that "[a] manufacturer or distributor of a motor vehicle or motor vehicle equipment shall certify to the distributor or dealer at delivery that the vehicle or equipment complies with applicable motor vehicle safety standards prescribed under this chapter.... Certification of a vehicle must be shown by a label or tag permanently fixed to the vehicle...."13

Manufacturers are responsible for testing their vehicles and are liable for recalls and penalties if they are later found not to meet NHTSA's Federal Motor Vehicle Safety Standards (FMVSS). After a new model goes on sale, NHTSA buys a sampling from dealers and tests the vehicles at its own facilities to determine whether they comply. If NHTSA determines there is noncompliance, it can encourage the manufacturer to recall the model to correct the problem, or it can order a recall.14

In addition to promulgating motor vehicle standards and addressing vehicle defects, NHTSA's mission also includes providing assistance to states on traffic safety issues, such as drunk driving and distracted driving,15 and maintaining a comprehensive database about motor vehicle crashes.16

Estimates of Effects of Federal Safety Standards

A recent NHTSA study estimated that passenger vehicle safety technologies associated with Federal Motor Vehicle Safety Standards (FMVSS) have saved 613,501 lives between 1960 and 2012.17 The study evaluated the effects of 31 motor vehicle technologies mandated by NHTSA, including dual master cylinders and front disc brakes,18 electronic stability control, energy-absorbing steering assemblies,19 seat belts, door locks,20 airbags, and side door beams.21 It estimated that the risk of a fatality in 2012 was 56% lower than in 1960, based on evaluation of the effectiveness of specific technologies in reducing occupant fatalities.22

The NHTSA report found seat belts, introduced in the late 1960s, to have been responsible for more than half of all the lives saved, 329,715, and that their effectiveness rose sharply after NHTSA required installation of combined lap and shoulder belts in place of simple lap belts in 1974.23 However, the study also highlighted the importance of other measures in addition to federal vehicle safety regulation: it estimated that the number of lives saved annually by seat belts rose from 800 to 6,000 after many states allowed police to issue tickets if a driver or passengers were not wearing seat belts. Every state but New Hampshire has enacted laws requiring seat belt use.24

The study notes that the full benefits of new federal safety standards may take many years to be felt. The passenger vehicle fleet turns over slowly; nearly half the cars and light trucks on the road are more than 12 years old.25 And standards can take many years to develop and issue. Although electronic stability control26 was introduced as standard equipment on one make of vehicle in 1998 and was subsequently adopted on some other makes, only 22% of light vehicles on the road were equipped with the technology in calendar year 2012. FMVSS required electronic stability control to be included in all new vehicles starting in model year 2012. The study estimates that more than 1,362 lives may be saved annually when all vehicles on the road utilize the technology, but this will not occur for a couple of decades.

In a separate study in 2012,27 NHTSA evaluated the crashworthiness and crash avoidance performance of passenger cars and light vehicles, isolating the vehicle element in traffic safety improvements from human and environmental effects.28 The study did not focus solely on FMVSS-regulated technologies, but also included overall vehicle design and improvements initiated by manufacturers. Unlike NHTSA's Lives Saved by Vehicle Safety Technologies and Associated Federal Motor Vehicle Safety Standards, 1960 to  2012, this study did not address specific technology and product sources of the improvements.

The NHTSA report found that the likelihood of crashing in 100,000 miles of driving had decreased from 30% in a new model year 2000 vehicle to 25% in a new model year 2008 vehicle. The likelihood of escaping a crash uninjured improved from 79% to 82% in the same time period.29 The report contended that "the nationwide impact of these advancements is substantial" and that vehicle improvements between 2000 and 2008 prevented 700,000 vehicle crashes, prevented (or mitigated) injuries of 1 million occupants, and saved 2,000 lives in calendar year 2008 alone.30

Trends in Vehicle Recalls

In addition to promulgating and enforcing vehicle safety standards, NHTSA investigates vehicle defects that affect safety.31 NHTSA's Office of Defects Investigation (ODI) reviews and investigates complaints of alleged defects from vehicle owners, automakers, and other sources. There are several routes a potential recall complaint can take:


	Denial. When NHTSA's analysis of petitions calling for defect investigations leads the agency to decide not to proceed, it publicizes the reasons for the denial in the Federal Register. 

	Further Review. If NHTSA determines there is reason to open an investigation of alleged safety-related defects, it looks further into the facts and ends with either a recommendation that the manufacturer recall the vehicle or a determination that there is no safety-related defect. 



If a safety defect is confirmed by NHTSA, most manufacturers will initiate a recall; if they fail to do so, NHTSA can initiate a recall itself. In addition to the NHTSA investigative process, manufacturers also conduct their own internal investigations; if a manufacturer finds that a vehicle or component does not comply with a federal safety standard, it may issue its own recall to correct a safety defect before accidents are reported.

The law establishing the motor vehicle safety program requires that a manufacturer of a defective vehicle or component notify the vehicle owner and fix the defect without charge.32 In practice, most recalls are issued by manufacturers, sometimes influenced by a NHTSA defect finding and sometimes solely by a manufacturer upon its own finding of a defect. Of the 1,039 recalls issued in 2016, 92 were issued by manufacturers influenced by a NHTSA finding, and 947 were issued based on a manufacturer's finding alone.33

The annual number of recall actions has generally risen in the past decade (except for the recession year of 2009), and the number of vehicles and items of equipment recalled has risen steeply since 2013 (Figure 1). There are several reasons for the rising number of recalls, including stricter laws, larger fines, delayed detection by NHTSA of vehicle problems, and several recent high-visibility cases affecting millions of vehicles. 









	Figure 1. Motor Vehicle and Equipment Recalls




	



	Source: NHTSA, 2016 Annual Recall Report.

Notes: Data include recalls of motor vehicles, motor vehicle parts, tires, and child safety seats. In 2016, out of 79.2 million recalled vehicles and items of equipment, 78.7 million units were of motor vehicles and parts.








In 2014 and 2015, two large recalls were issued: 


	General Motors (GM) recalled 2.2 million vehicles because of faulty ignition switches, which could slip out of the "run" position and prevent airbags from deploying in crashes. GM acknowledged that the defective switches caused 15 deaths and a number of injuries. NHTSA assessed a maximum $35 million civil penalty against GM.34 In a separate settlement, the Department of Justice fined GM $900 million in criminal penalties.35

	Nineteen manufacturers recalled a total of about 42 million vehicles due to a defect in airbags provided by Takata, a parts supplier. The defect may cause the airbags' inflators to explode. The faulty airbags are linked to 16 deaths globally. In the United States, there have been 220 cases of Takata-supplied airbag inflators exploding, with 11 deaths and 184 injuries.36 NHTSA fined Takata $200 million, with $70 million due in cash; an additional $130 million payment would be demanded if Takata fails to meet its commitments or if additional violations of the law are determined.37 Separately, the Department of Justice fined Takata $1 billion, including a $25 million criminal fine, $125 million for victim compensation, and $850 million for compensating automakers for a portion of the cost of recalling the vehicles.38



In response to the GM ignition switch recall, NHTSA evaluated its procedures, interactions, and communications with General Motors. Its publication NHTSA's Path Forward in 2015 outlined how the lessons learned from that recall could improve its defect investigation system. The then-NHTSA Administrator, Mark Rosekind, wrote in that publication that

it is no overstatement to say [the ignition switch recall] was one of the most significant cases in NHTSA's history, not only because of the tragic toll of deaths and injuries, or the technical challenges it presented, but because of the unprecedented steps the manufacturer took to conceal a deadly defect.39

Path Forward identified five shortcomings in the recall and NHTSA procedures that affected its handling of the GM ignition switch problem:40


	1. GM withheld critical information about engineering changes that would have allowed NHTSA to more quickly identify the defect.

	2. NHTSA did not hold GM accountable for providing inadequate information.

	3. Neither GM nor NHTSA completely understood the application of advanced airbag technology in GM vehicles.

	4. NHTSA did not consider alternate theories proposed by internal and external sources.

	5. NHTSA did not identify and follow up on trends in its own data sources and investigations.



The report proposed various process improvements, including increasing auto industry accountability, increasing NHTSA's knowledge of emerging technologies, and improving defects investigations.

Why Have Recalls Increased?

In addition to high-profile cases involving millions of vehicles, four other factors may have changed the magnitude of motor vehicle recalls. These are described below.

Trends in Manufacturing Efficiency.  Motor vehicle manufacturers are attempting to reduce the number of separate parts they use by installing a single part on multiple vehicle models, instead of designing unique parts for each model. For example, Ford is cutting its global platforms from 15 to nine.41 Much of the auto industry's sourcing is global, and one effect of having fewer vehicle platforms may be that a defective part is installed in a very large number of vehicles sold under several brands. The defective Takata airbags, for example, were used by nearly every automaker, leading to recalls in other countries as well as the largest recall on record in the United States.

Stricter Federal Reporting Requirements and Stiffer Penalties. More thorough and earlier reporting requirements and steeper penalties are thought to have increased the number of defects reported and hence the number of recalls.42 In 2000, after a highly publicized recall of Ford Explorer sport utility vehicles and the Firestone tires used on those vehicles, Congress passed the Transportation Recall Enhancement, Accountability, and Documentation Act (TREAD Act).43 The law established an Early Warning Reporting System (EWRS) that requires vehicle manufacturers to report a wide range of information, including data on defects, injuries, and deaths related to use of their products, enabling NHTSA to investigate defects without waiting for complaints from vehicle owners. In addition, the law increased civil penalties for violations of safety standards from a maximum of $925,000 to $15 million and provided criminal penalties for misleading NHTSA about safety defects that cause death or injury. NHTSA issued final TREAD Act regulations in 2003. EWRS regulations were not followed by manufactures in some recent recalls, however, leading NHTSA to impose additional penalties.44

Inadequate Data, Analysis,  and Training at NHTSA.  Some recalls might be smaller if they were identified earlier. NHTSA's Office of Defects Investigation (ODI) is responsible for identifying and investigating potential vehicle safety issues and requiring recalls when warranted. In June 2015, the Department of Transportation Inspector General (DOT OIG) made 17 recommendations to improve NHTSA's procedures for collecting and analyzing vehicle safety data and deciding when to investigate.45 That report states that

weakness in ODI's training and supervision of pre-investigation staff and its processes for identifying potential safety concerns and initiating investigations, as evidenced by NHTSA's handling of the GM ignition switch defect, deter NHTSA from successfully meeting its mandate to help prevent crashes and their attendant costs, both human and financial.46

DOT OIG notes that "without detailed guidance, decisions regarding key aspects of early warning reporting data are left to manufacturers' discretion—resulting in inconsistent reporting and data that ODI investigative chiefs and vehicle safety advocates consider to be of little use."47

While the DOT OIG has found that NHTSA has made "considerable progress" in addressing these recommendations, it told the Senate Committee on Commerce, Science, and Transportation in November 2016 that five recommendations remain open: four that will improve early warning reporting data and an improvement in the consumer complaint quality control process.48 The 2015 surface transportation bill, the Fixing America's Surface Transportation (FAST) Act, tied an increase in NHTSA's funding authorization to DOT certification that the inspector general's 17 recommendations had been implemented.49

Agency Funding. The Obama Administration requested additional funding for NHTSA. In June 2015, the NHTSA Administrator testified on behalf of the agency's budget request:

Fixing problems such as the Takata recalls and Fiat Chrysler's recall performance is a monumental task. Yet the agency must manage this enormous and necessary task with its existing people, technology, and authorities. NHTSA must accomplish this task with a defects investigation budget of $10.6 million, a figure that, when adjusted for inflation, is actually 23 percent lower than its budget 10 years ago. The President has submitted a budget request that would fund significant improvements in NHTSA's defect investigation efforts.... 50

In light of the DOT OIG report, however, the Commerce Committee opted to tie additional funding to the resolution of those issues. Chairman John Thune spoke about the committee's perspective when the surface transportation bill was discussed on the Senate floor:

[T]he Obama administration claimed NHTSA's problems could be solved by simply throwing more money at the agency, but based on the expert testimony from the inspector general, it is clear money alone is not going to solve the problem. We need to ensure that the agency fixes what is broken before we provide a significant increase in funding authorization with taxpayer dollars.51

Recall Completion Rates Remain an Issue

It is rare that all owners of a recalled vehicle bring their vehicles to a dealer for repairs. As a result, many defective vehicles are still on the road long after a recall is initiated. A recent review of NHTSA data by J.D. Power and Associates, a market research company, found that of the more than 120 million vehicles recalled from 2013 through 2015, 45 million had not been repaired as of mid-2016. Big recalls have the lowest completion rates: recalls affecting fewer than 10,000 vehicles have a 67% completion rate,52 while recalls affecting more than a million vehicles have a completion rate of 49%.53 The J.D. Power report suggests that bigger recalls are more complicated: manufacturers have more difficulty locating all owners. Obtaining an adequate supply of replacement parts can delay repairs. In addition, owners of vehicles involved in smaller recalls are easier to contact through personalized communication methods, such as a phone call.

The J.D. Power report also found that vehicle age, vehicle type, and the nature of the safety issue affected recall completion rates. Newer vehicles (model years 2013-2017) were completed at a 73% rate; older vehicles (model years 2003-2007) had a 44% completion rate. This may have reflected the difficulty of identifying the owners of vehicles that were more than six years old at the start of the period J.D. Power studied. The highest completion rates were for recalls involving powertrain, hydraulic brakes, and electrical issues: 71%, 66%, and 62%, respectively. By comparison, 47% of airbag issues and 48% of suspension problems were fixed.

In a separate, earlier study, the U.S. Government Accountability Office (GAO) reviewed vehicle recalls for the period 2000 through 2008 and found that the average completion rate in those years was 65%.54 GAO's analysis found a wide differential among automakers: some had completion rates as low as 23%, while others had rates as high as 96%. Some manufacturers had consistently higher or lower rates.55

GAO called for NHTSA to implement changes that could improve the defect recall process, including


	adopting additional defect notification methods;

	modifying defect notification letters;

	better publicizing existing resources, such as the NHTSA website, and including a Vehicle Identification Number (VIN) search engine on the NHTSA website;56 and

	developing national standards that would categorize the severity of a recall and whether a vehicle should be operated.



As discussed later in this report, the FAST Act mandated that NHTSA and manufacturers develop new approaches to reach out to owners of recalled vehicles.

New Technology and Vehicle Safety

Many new technologies, whether mandated by Congress or NHTSA or developed by automakers, have translated incrementally into safer motor vehicles. As the introduction of new vehicle technologies has accelerated in the past decade, moving toward much more vehicle automation and a long-term goal of a fully autonomous vehicle, Congress and federal regulators are grappling with how to encourage such advancements, while recognizing that the traditional regulatory process is long and could "stymie innovation and stall the introduction of these technologies."57

A range of new technologies are being introduced to motor vehicles, many of them bringing automation to vehicular functions once performed only by the driver. Mary Barra, chairman and CEO of General Motors, has observed that "the auto industry will change more in the next five to 10 years than it has in the last 50."58 There are three forces driving motor vehicle innovation:


	technological advances enabled by new materials and electronics;

	consumer demand for telecommunications connectivity and new types of vehicle ownership and ridesharing; and

	regulatory mandates pertaining to emissions, fuel efficiency, and safety.



Technological Advances

Most technological advances evolve from earlier technologies. For example, cruise control, a mechanism that takes over the throttle of the car to maintain a steady speed set by the driver, was invented in 1948 and first used on vehicles 10 years later.59 It has developed into a more automated function called adaptive cruise control, which automatically adjusts vehicle speed to maintain a safe distance from vehicles ahead.

Several such innovations are expected to improve driver and passenger safety in the coming years.60 These include the technologies described below.

Antilock Brake Systems (ABS)

ABS were originally invented for use on aircraft, but by the 1990s had been modified for use on automobiles. Today they are a standard feature being used as a base for further technological advances, as described below. ABS prevent the wheels from locking up during hard braking or on slippery surfaces (such as an icy road). Sensors at each wheel and a computer interact to maximize braking and prevent lock-up.

Traction Control and Electronic Stability Control (ESC)

Traction control is an electronically controlled system that limits wheel spinning during acceleration. Using the antilock braking system, traction control brakes a spinning wheel and automatically shifts power to the opposite drive wheel. ESC is an advanced form of this system that brakes the wheels and keeps the vehicle on the driver's intended path.

Automatic Emergency Braking (AEB) or Brake Assist

The AEB system detects a sudden effort to stop the car and, working with ABS, applies the brakes to reach the shortest stopping distance. By 2020, some vehicles may have driver override systems with sensor technology that will apply the brakes if a crash is imminent, even if the driver is pressing the accelerator.61

Forward-Collision Warning (FCW)

FCW uses cameras, radars, and lasers to search for cars ahead of a vehicle and alerts drivers if they are heading for an imminent crash with another vehicle, using visual signals and sounds to alert the driver. A similar system—pedestrian detection—is available to detect a pedestrian in the vehicle's path.

Blind-Spot Warning (BSW)

Radar or cameras prompt a device on an outside mirror to light up if another vehicle is in the driver's blind spot, preventing an accident. Advanced BSW may also include devices that steer a vehicle back to the center of a lane if another vehicle is detected in a blind spot.

Lane Departure Warning (LDW)

The system works by using cameras or lasers to monitor lane markings and sending visual or audible signals to a driver or vibrating the steering wheel or seat if the vehicle leaves its lane, unless a turn signal is activated. Lane-keeping assist takes LDW one step further and activates a sensor that will correct the steering direction.

The Insurance Institute for Highway Safety (IIHS) has found that drivers who fall asleep, suffer a medical emergency, or black out from drug or alcohol use are most likely to veer out of their intended lane. Lane departure is one of the major reasons for highway fatalities. Single-vehicle crashes where vehicles leave the road accounted for 40% of fatal crashes in 2014; head-on collisions and sideswipes (which also can be caused at times by lane departures) account for another 12% of the fatal crash total.62

Active Head Restraints

In a crash, the force of a driver or passenger in a front seat activates sensors that automatically move the head restraint forward to firmly cushion the occupant's head and reduce whiplash, which is a major consequence of such crashes.

Automatic High Beams

This technology automatically switches headlights from low to high beam and back, depending on road visibility.

Biometric Vehicle Access

Most automakers are moving away from key-based vehicle access, replacing it with electronic keyless entry systems. This links vehicle access to electromagnetic frequency and communication wavelengths that may leave the vehicle subject to hacking. In the future, biometric technology may eliminate this risk by unlocking a vehicle only with biometric identification, such as a fingerprint.63

Telematics

Drivers or passengers can use telematics—a combination of telecommunications with information and communications technology—to communicate with a central dispatch center or 911 emergency call center using cellular telephone and Global Positioning Satellite (GPS) technologies. The vehicle location is transmitted and, if airbags deploy, emergency service can be notified. These telematics can also be used as Remote Vehicle Shutdown to immobilize stolen cars.64

Automated Vehicles

Increasingly, such innovations are being combined as manufacturers produce vehicles with higher levels of automation. Some envision a day when vehicles will be fully automated, with little or no involvement of the human passengers. With each level of automation, it is forecast that crashes may be dramatically reduced. Vehicles do not fall neatly into two categories of automated and nonautomated, because all of today's motor vehicles have some element of automation. The Society of Automotive Engineers International (SAE), a 100-year-old international standards-setting organization, has developed six categories of vehicle automation, a classification that has also been adopted by NHTSA to foster standardization and clarity in discussions about growing vehicle automation and safety (Table 2).



Table 2. Levels of Vehicle Automation










	SAE Automation Category

	Vehicle Function




	Level 0

	Human driver does everything.




	Level 1

	An automated system in the vehicle can sometimes assist the human driver conduct some parts of driving.




	Level 2

	An automated system can conduct some parts of driving, while the human driver continues to monitor the driving environment and performs most of the driving.




	Level 3

	An automated system can conduct some of the driving and monitor the driving environment in some instances, but the human driver must be ready to take back control if necessary.




	Level 4

	An automated system conducts the driving and monitors the driving environment, without human interference, but this level operates only in certain environments and conditions.




	Level 5

	The automated system performs all driving tasks, under all conditions that a human driver could.







Source: DOT and NHTSA, Federal Automated Vehicles Policy, September 2016, p. 9, https://www.transportation.gov/AV/federal-automated-vehicles-policy-september-2016.

Note: SAE is the Society of Automotive Engineers International, http://www.sae.org.





Consumer Demand

Motor vehicles and consumer electronics are increasingly connected. A sign of this transformation is seen in the annual Consumer Electronics Show (CES), which now serves as a showcase for automakers' near-term and future vehicle models.65 Vehicles began using more electronics in the 1990s with telematics and infotainment. As more sensors, cameras, and telecommunications features, including Internet, are added to vehicles, consumer digital technology is becoming one of the driving forces of motor vehicle innovation. These new systems provide consumers with vehicles with capabilities for entertainment and navigation assistance; convenience through easier entry, ignition, and phone mobility; greater comfort through suspension adjustment, brake assist, and cabin temperature control; as well as more security through ABS, blind-spot detection, and 911 crash notification.66

A survey by the Boston Consulting Group (BCG) shows that consumers seek digital innovations in vehicles: when considering purchase of a new car, U.S. consumers said that connectivity and safety are ranked in the top five of new features. The same survey showed that consumers under 30 years of age value digital-device integration in vehicles.67 A McKinsey & Company report, which forecasts motor vehicle revenues between 2015 and 2030, shows growth of vehicle and aftermarket sales in those years. However, the largest sales increases are forecast in on-demand, shared mobility services, such as car sharing, and in vehicle-related data-connectivity, including remote services and software upgrades.68

Regulatory Mandates

Emission, fuel economy, and vehicle safety regulations are a third factor increasing the demand for more technologically advanced vehicles. In the past decade, hybrid and electric vehicles have established a beachhead, while internal combustion engines—which are forecast to remain dominant in passenger motor vehicles for many decades—have been retooled so that their fuel economy has increased and emissions have dropped.

Plug-in electric new vehicle sales have grown from just over 17,000 units in 2011 to nearly 160,000 units in 2016 (out of total U.S. passenger and light-truck sales in 2016 of 17.6 million vehicles).69 Sales grew by 37% in 2016 when compared to 2015. While many electric vehicles are purchased by "early adopters" who want to experience this type of relatively new technology, state and federal emissions and fuel economy rules also play a part. More than half of the new plug-ins sold in 2016 were sold in California, influenced by the state's zero-emission vehicle (ZEV) mandate, which requires that a certain percentage of an automaker's sales must be ZEVs (electric and fuel cell vehicles).70 California has established a goal of placing 1.5 million ZEVs on its highways by 2025.71

The Obama Administration's greenhouse gas (GHG) emissions program—a joint regulatory initiative of NHTSA and the Environmental Protection Agency (EPA)—seeks reductions in GHG emissions and an increase of vehicle fuel economy (to 54.5 miles per gallon by model year 2025).72 In announcing the program in 2012, the Obama White House noted the expected technology-enhancing effects of the program:

[A]chieving the new fuel efficiency standards will encourage innovation and investment in advanced technologies that increase our economic competitiveness and support high-quality domestic jobs in the auto industry.

[M]ajor auto manufacturers are already developing advanced technologies that can significantly reduce fuel use and greenhouse gas emissions beyond the existing model year 2012-2016 standards. In addition, a wide range of technologies are currently available for automakers to meet the new standards, including advanced gasoline engines and transmissions, vehicle weight reduction, lower tire rolling resistance, improvements in aerodynamics, diesel engines, more efficient accessories, and improvements in air conditioning systems.73

President Trump announced in Detroit in March 2017 that his Administration will review the GHG emissions program, which may lead to a change in the emissions and fuel economy standards.74

The convergence of a high level of motor vehicle industry innovation, consumer choice, and federal regulatory mandates are key factors in making motor vehicles safer. Technologies developed in one regulatory context may reinforce other regulatory requirements.75 Mandates to reduce motor vehicle greenhouse gases, for example, are leading manufacturers to cut tailpipe emissions by using vehicle-to-vehicle communications that reduce unnecessary braking and acceleration, and enable more efficient driving patterns. Vehicle safety is enhanced by these changes. Similarly, the sensors and lidar76 that are being developed for automated vehicle safety may well help improve vehicle fuel efficiency.

Reforming the Regulatory Process

The development of a new Federal Motor Vehicle Safety Standard can be lengthy, often lasting many years. Former DOT Secretary Anthony Foxx and former NHTSA Administrator Mark Rosekind broadened the agency's approach beyond the traditional rulemaking to include new means of interacting with manufacturers and other vehicle safety stakeholders. In congressional testimony in November 2016, then-NHTSA Administrator Rosekind said the agency's regulatory process was too slow, given the pace of technological development. He explained that

a traditional approach to regulating these new technologies would be to engage solely in rulemaking process, writing new regulations that prescribe specific standards. Our view is that approach would stymie innovation and stall the introduction of these technologies.... Any rule we might offer today would likely be woefully out-of-date by the time it took effect, given the pace of technological development.... 77

Among the steps DOT and NHTSA took in 2016 to address these issues and establish new forms of enhancing vehicle safety are the following:


	Secretary Foxx announced a voluntary agreement in January 2016 with 18 automakers to collectively analyze and share safety data, increase the number of car owners who respond to recall notices, and develop a joint approach to automotive cybersecurity.78 While automakers supported the agreement, former NHTSA Administrator Joan Claybrook reportedly criticized it as ineffective.79

	In March 2016, NHTSA and the IIHS announced a commitment of 20 vehicle manufacturers to make automatic emergency braking (AEB) a standard feature on virtually all new passenger vehicles by 2022. This voluntary agreement makes AEB standard on vehicles three years earlier than had NHTSA pursued a traditional rulemaking. In those three years, IIHS estimates that 28,000 crashes and 12,000 injuries will be prevented.80

	NHTSA's September 2016 Federal Automated Vehicles Policy officially adopted SAE International's levels of automation, and provides guidance to automakers and other vehicle developers with a 15-point "Safety Assessment" that discusses safety areas that manufacturers should evaluate in developing highly automated vehicles. In addition, the policy statement delineates federal and state roles in the absence of an FMVSS regulatory process for automated vehicles, and also discusses how NHTSA might use current regulatory tools—such as exemption and interpretation authorities—to expedite the development of safe highly automated vehicles.81



New Vehicle Safety Laws

Congress dealt extensively with vehicle safety issues in the FAST Act, the five-year surface transportation law enacted in December 2015. Its provisions on vehicle safety are described below.

Rental Cars82

Rental car companies with more than 35 vehicles must repair vehicles subject to recalls before renting, leasing, or selling them. NHTSA was given authority to investigate rental car company violations of recalls.83

Motor Vehicle Dealers84

Motor vehicle dealers are required to notify owners of open recalls when an owner brings a vehicle to the dealer for servicing. The provision does not require dealers in used motor vehicles to repair vehicles subject to a recall prior to selling them to consumers.

Recall Notifications

Several provisions address the low recall completion rate in many vehicle recalls and seek to boost vehicle owner participation in recall campaigns. In the past, the law required notification of consumers by first-class mail; the FAST Act expands the requirement to include electronic means of notification, including use of email, social media, and targeted online campaigns. DOT is required to conduct a series of multiyear analyses of recall completion rates and report the findings to Congress, including information on recall completion rates by manufacturer, model year, components, and vehicle type. NHTSA is also required to report on how it will improve recall completion rates based on the analyses. The DOT Inspector General is required to audit NHTSA management of safety recalls.85 The law also requires DOT to initiate a two-year pilot grant program with no more than six states to evaluate the feasibility of using each state's motor vehicle registration process to inform consumers of open recalls on their vehicles.86

In addition, DOT is given two years to adjust its website by using current information technology, web design trends, and other best practices to ensure that motor vehicle safety recall information is more easily accessible to the public.87

DOT is directed to study the feasibility of adding to each new vehicle a technical system that would tell the vehicle owner when the vehicle was subject to an open recall, and to report the findings to Congress within one year.88 This study has not been completed.

Increase in Civil Penalties and Automotive Accountability

For each violation of the law, the statutory civil penalty cap is increased from a maximum of $35 million to $105 million.89 It is thought that the risk of higher punitive penalties will encourage automakers to more readily disclose potential defects that could lead to a recall.

In addition, the time period during which automakers must pay to remedy defects is increased from 10 to 15 years (after a consumer is notified of the recall); the time period they must retain safety records is doubled from five to 10 years.90 The law also includes a whistleblower provision that encourages industry employees to come forward with information about possible motor vehicle safety violations and allows DOT to pay awards to whistleblowers from a portion of recovered civil penalties.91

Driver Privacy92

The Driver Privacy Act of 2015 was included in the FAST Act, stipulating that data retained by an event data recorder (EDR) is the property of the vehicle owner.93 EDR data can be accessed by someone other than the owner only in certain circumstances, such as under a court order. Most vehicles include EDRs, and owner's manuals describe their use, but there was congressional concern over how this data could be used and who owns it. NHTSA is required to


	submit a report to Congress within one year, evaluating the amount of time EDRs should capture and record vehicle data that is sufficient to investigate the cause of motor vehicle crashes; and

	promulgate within two years a regulation establishing the appropriate time period for EDR data capture.



Child Occupants

Congress has shown concern about infants left in car seats for prolonged periods of time. A 2012 law94 recommended (but did not require) that DOT research methods to reduce these risks; the FAST Act requires DOT to initiate research into ways to reduce the risks of hyperthermia or hypothermia to children left unattended in vehicles' rear seats.95 It also requires NHTSA to revise its crash data collection system to capture additional information on types of child restraints employed in crashes and to report its findings to Congress.96

Crash Avoidance Disclosure97

DOT is required to develop a rulemaking that will add crash avoidance information, such as automatic braking and lane departure prevention,98 next to crashworthiness information on motor vehicle window stickers.

Tires99

The FAST Act includes several provisions related to motor vehicle tires, including requirements that NHTSA update its standards for tire pressure monitoring, develop a rule for tire fuel efficiency minimum performance standards, and establish an electronically searchable tire recall database. The time period for remedying tire defects is extended from 60 to 180 days (from the time a consumer is notified of a recall).

Issues Before Congress

Although many of the changes in federal vehicle safety policy made by the FAST Act have yet to take full effect, Members of Congress have advanced several other proposals that would extend NHTSA's authority to regulate motor vehicles. Among them are:

Obligations to Repair Recalled Vehicles

Current law does not require auto dealers to fix used cars on their lots, or taxi and ride-sharing services to repair vehicles being used to transport customers. Some Members of Congress have called for including used cars in the recall process.100 When a House floor amendment was debated during consideration of the surface transportation bill in 2015, it was argued that auto dealers do not in practice sell cars with defects and that some recalls are "overly broad because the majority of vehicle recalls do not require the drastic step of grounding the vehicle."101 NHTSA presently has no authority to order repairs of recalled vehicles used by taxi and ride-sharing services.102

Imminent Hazard Authority

Currently, NHTSA cannot require manufacturers to immediately stop sales of vehicles or equipment without following the substantial procedural steps needed to complete a recall investigation. The Obama Administration asked Congress to grant NHTSA "imminent hazard authority," which would allow the agency to take immediate action when it believed there was the likelihood of death or serious injury. Congress did not include such authority in the FAST Act.

Public Access to Safety Information

Some Members of Congress have called for amending the Early Warning reporting provisions to require NHTSA to make information it receives from manufacturers more publicly available in a searchable, website format, contending that consumers and safety analysts could better evaluate potential defects.103

Prohibition of Regional Recalls

NHTSA may allow auto manufacturers to limit a recall to a certain geographic area if there is evidence that the defect is primarily found in vehicles registered in that area. For example, the recall of Takata airbags was initially deemed a regional recall because excess humidity seemed to play a role, so only vehicles in more humid parts of the country were subject to the recall. Critics contended that a regional recall was inappropriate because vehicles registered in other areas at the time of the recall could subsequently be sold or moved to high-humidity areas, putting owners and passengers at risk.104 The Takata recall was broadened to a national recall after airbag defects were found in vehicles in other parts of the country. Legislation proposed during the consideration of the FAST Act would have eliminated regional recalls.105

Cybersecurity

The Security and Privacy in Your Car Act of 2017 (S. 680) would direct NHTSA and the Federal Trade Commission to establish federal standards to secure connected features and other motor vehicle data from hackers and data trackers. The legislation would also require the two agencies to develop a "cyber dashboard" rating that would show on a vehicle window sticker how well each vehicle model protects security and privacy of vehicle owners.106

The Security and Privacy in Your Car Study Act of 2017 (H.R. 701) would require NHTSA to report to Congress after conducting a study to determine the appropriate cybersecurity standards for motor vehicles, including how critical vehicle software systems can be separated from other software systems, and techniques necessary to prevent intrusions into motor vehicle software systems.

Civil Penalties

The Obama Administration asked Congress to increase the maximum civil penalty on a manufacturer for selling vehicles that violate Federal Motor Vehicle Safety Standards from $35 million to $300 million per violation.107 The FAST Act increased the maximum penalty to $105 million.
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	107.
	See https://www.transportation.gov/sites/dot.gov/files/docs/GROW_AMERICA_Act_Summary_1.pdf, §4110.
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