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Unique to Newer Vehicles

As new technologies and components are introduced in light vehicles, the impact of 
defects to these components is unknown due to limited historical defect data. Many of 
these new technologies are complex and are relied on by other functions of the vehicle 
like engine and/or powertrain control modules. Thus, failure in one small component 
can impact the overall performance and safety of the vehicle. In developing risk 
assessment and quality control strategies, it is important to understand how and when 
these components are failing as well as the remedies required to correct the defect. 

The potential long-term functionality of components and the potential for changing 
risk profiles is also a challenge to consider for newer vehicles. The integration of 
back‑up cameras into vehicles provides a recent example case. When originally 
introduced, back-up cameras were optional equipment and considered an owner 
convenience. As of May 2018, back-up cameras became required equipment in all 
vehicles sold in the U.S., reflecting a transition to safety-critical components under 
regulation of NHTSA. As the functionality of back-up cameras has developed, they 
have also been integrated with other vehicle systems such as infotainment assemblies, 
highlighting the integration of multiple vehicle systems with safety features. 

Manufacturers should be forward-thinking 
about the potential for their components to be 
classified in the future as safety-critical, and the 
ramifications of that consideration. 

While new technologies make integration more unpredictable for manufacturers and 
suppliers, they also provide them with new avenues in which to communicate with 
vehicle owners, and to deliver less expensive and disruptive defect remedies. These new 
modes of vehicle-owner outreach and remedy are discussed later in this report. 

Other factors such as component and vehicle type, as well as the nature of the defect, 
are also relevant for formulating risk management strategies. An understanding of 
these factors provides relevant intelligence on assessing the risk that defects will have 
on the objectives of an OEM or supplier.
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Data-Driven Insight
Stout’s 2019 Automotive Defect & Recall Report was developed to provide members 
of the automotive industry with clarity as they navigate the risks and uncertainties 
associated with component defects and safety recalls. The different analyses and insights 
presented in this report are designed to give industry participants a more complete and 
in-depth understanding of the current trends and activity in the automotive industry so 
they can develop their processes more strategically, communicate with vehicle owners 
more effectively, and ultimately mitigate liability and risk exposure. 

Areas of exploration in this year’s report include the following: 

An industry overview  

and review of developments 

specific to 2018

Identifying emerging  

local and global safety  

recall/defect trends

Examining  

industry-leading responses 

to safety recalls

Studying the emergence 

of electronic defects and 

related remedies

Identifying continuing 

opportunities for accelerated 

recall remedy

Developing unique  

strategies to understand  

and mitigate risk

The potential for risk exists nearly everywhere you look on an automobile. Data-driven insight is the best 
way for OEMs, suppliers, and other industry insiders to stay ahead of the curve and protect their business 
and financial interests.
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FIGURE 3 / UNIQUE CAMPAIGNS BY COMPONENT & YEAR

FIGURE 4 / PERCENTAGE OF UNIQUE CAMPAIGNS BY COMPONENT & YEAR
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An Update On The Takata Recalls
As of October 2018, approximately 17 million vehicles from 19 different manufacturers still had unrepaired, 
defective Takata airbag inflators. Consistent with the scheduled expansion developed in 2016, Takata 
issued its fourth defect information report on December 31,2018 which increased the number of defective 
Takata inflators under recall in 2019.7 Additional recalls regarding like-for-like Takata replacements 
previously completed are scheduled to commence in 2020, although many OEMs have already begun 
making these repairs.8  

In December 2018, the Independent Monitor of the Takata Recalls issued a second report titled “Update on 
the State of the Takata Airbag Recalls.” This report detailed a variety of tactics implemented by affected 
vehicle manufacturers that have resulted in unprecedented recall completion percentages for older vehicle 
recalls, especially for the highest-risk vehicles (Figure 10). 

In 2018, the average completion percentage for 
Takata‑related recalls increased by 30 percentage points.9 

FIGURE 10 / AIRBAG REPLACEMENT COMPLETION BY PRIORITY GROUP FOR GROUPS 1-10*
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IMPROVING DATA QUALITY 
Supplementing vehicle owner 
information from the DMV with non-
DMV sources and consistently updating 
vehicle owner databases to reflect 
current contact information.

SEGMENTED ANALYSIS  
Identifying different segments of a 
vehicle owner group and crafting targeted 
communications that directly address their 
unique recall needs and obstacles. 

COMMUNICATIONS
Using simple language, 
personalizing outreach tactics, and 
providing information in languages 
other than English. 

OVERCOMING OWNER INCONVENIENCES
Implementing strategies like mobile 
repairs, extended service hours at 
franchise dealers, free towing, and 
free rental vehicles.

DEALER ENGAGEMENT 
Including and activating franchise dealers 
as agents to assist recall completion. 
Purposefully engaged dealers are more 
likely to understand recall services and 
help assist vehicle owners overcome their 
barriers to getting repairs done..

THIRD-PARTY ENGAGEMENT 
Engaging with third parties, including 
state DMVs, independent repair 
facilities, automobile insurers, vehicle 
auction facilities, and independent 
used car dealerships to provide vehicle 
owners with additional points of recall 
information and repair.  

CANVASSING
Giving out information, verifying 
contact information, and scheduling 
repairs by visiting specific high-risk 
owner populations, including owners of 
older vehicles and/or those who have 
been unresponsive.

IN THIS REPORT,  
THE MONITOR LISTED 
“KEYS TO FURTHER 
RECALL SUCCESS” AS:
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The Importance of Benchmarking
With so many variables to consider in regard to recall completion, it’s important to establish 
benchmarking protocols in order to keep pace with the latest industry activity.  If OEMs and 
suppliers can determine how the construct of their risk-management infrastructure compares to 
the best practices of the industry, they can then identify areas in need of improvement. The Takata 
Monitor’s State of the Recalls report outlines several advances that have been made in owner 
outreach and demographic analysis that have yielded higher completion percentages for affected 
manufacturers. All manufacturers should take stock of where their own systems are in relation 
to the information conveyed in the Takata Monitor’s report and, if necessary, incorporate the 
Monitor’s recommendations. 

OEMs can use benchmarking to achieve the following:

»» Develop effective recall engagement strategies

»» Develop appropriate recall outreach escalation strategies

»» Monitor the pace of completion in active campaigns

»» Ensure compliance with regulatory requirements and enforcement actions

»» Maintain adequate replacement-part inventories

»» Estimate required dealer service capacity needed for recall activity

»» Identify potential risk mitigation and insurance strategies related to expected financial exposure

As the data in this report indicates, smaller recalls focusing on newer vehicles provide a more likely 
path to higher completion percentages. However, it is possible to achieve a high percentage of 
remedy completion, even for older vehicles and larger affected vehicle populations.
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Defect Emergence  
& Tail Risk
As the evolution of electronic components and 
advanced technologies continues, these new 
elements will continue to be integrated into 
vehicle platforms (for the first time in some cases). 
Thus, OEMs and suppliers are faced with the 
difficult proposition of predicting and preparing 
for patterns of component failure, which includes 
assessing the duration of their risk exposure (i.e., 
tail risk). 

Stout analyzed each of its four 
electronic component sub-
categories to identify trends in 
defect emergence. Specifically, 
Stout plotted the incidence of 
software and non-software-based 
defects by recall year and age of 
vehicle at time of recall, creating 
a heat map of the emergence of 
electronic defects by vehicle age. 

Stout observed that software-
based defects (recalls categorized in 
our analysis as involving software 
defects or software integration 
issues) primarily appeared early 
in vehicle life; these defects were 
observed far less frequently after 
the first two years. This stands 
to reason as software-based 
failures are more likely to exist in 
vehicles at the time of their launch 
instead of arising due to issues related to wear 
and tear or environmental exposure; therefore, 
they may be detected and remedied earlier. This 
observation will likely correlate with much higher 
completion percentages for these recalls. Given the 
increasing prevalence of these recalls, industry-
wide completion percentages may increase as the 
average age of the vehicles recalled declines, as 
discussed within Recall Completion Percentage: 
Influential Factors, outlined earlier in this report. 

Stout identified several recalls of older vehicles 
involving software-based defects. The defect 
descriptions indicate that these primarily involve 
software integration defects, suggesting that the 
software-related defects may be arising only after 

other vehicle components have been exposed to 
wear and tear and environmental exposure. In 
one notable recall of older vehicles involving a 
software-related defect (17V-177), 51 vehicles, the 
oldest being nine years old, were recalled after 
being updated with incorrect software during 
service, potentially affecting the deployment of 
airbags in a crash. This recall achieved greater 
than 86% recall completion. As advanced vehicle 
technologies become more prevalent, this will 
be a trend worth watching. While not yet fully 
ascertainable, due to the recent expansion of 
vehicle technology, manufacturers should consider 

how the technology may work 
when other components start to 
fail or do not perform as they did 
in early product testing.

Non-software defects may 
involve latent defects that only 
become known once a vehicle 
has been in operation for 
several years and/or is exposed 
to environmental elements 
and wear over an extended 
period. Non-software-based 
defects were observed to be less 
concentrated early in a vehicle’s 
life, and instead presented a 
more varied pattern of defect 
emergence, consistent with what 
is typically considered normal 
for more traditional components. 

The heat maps in Figures 
31 and 32 illustrate Stout’s 

observations.  The emergence pattern for software-
based recalls indicates that most activity occurs 
within the first two years of vehicle life, with little 
activity after year two, while non-software recalls 
present an ongoing risk of defect through all 10 
years of analysis. When reviewing this analysis, 
it is important to note that vehicle software has 
proliferated in the last several years, leaving a large 
cohort of vehicles exposed to potential software 
defects that have not yet fully matriculated through 
the analysis. It is therefore possible that we will see 
new defect emergence patterns as this population 
of vehicles continues to age. Other factors like 
cyber intrusion or incompatibility of software 
updates with existing vehicle operating systems 
may have a potential impact. Stout will continue 
to study software defect emergence patterns and 
update this analysis as new data becomes available. 

The emergence 
pattern for 

software-based 
recalls indicates 

that most activity 
occurs within the 
first two years of 
vehicle life...while 

non-software 
recalls present 
an ongoing risk 

of defect through 
all 10 years 
of analysis.

    stout.com58



























Currently, most alternative 
delivery methods like OTAs 
and USBs are being used 
for non-safety-critical 
functions, but several major 
manufacturers have publicized 
plans to make these delivery 
methods a more significant part 
of their future vehicles.

Remedy times for 
software‑based defects indicate 
less variability than those of 
non-software-related defects, 
which are often influenced 
by the type & location of 
component affected, nature of 
the defect, and nature of repair. 

04 05 06
Software-based defects are 
more commonly addressed 
by software remedies, which 
significantly reduce the 
inconvenience for vehicle 
owners and increase recall 
compliance. Software 
remedies also typically reduce 
repair costs. 
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Tire Recalls: Tire and Vehicle Manufacturers
It is important to note the difference between tire recalls initiated by tire manufacturers and recalls 
initiated by vehicle manufacturers that involve tires:

»» TIRE RECALLS INITIATED BY  TIRE MANUFACTURER

Typically involve an issue of safety or non-compliance related to the manufacturing, materials or 

labeling of the tire itself 

»» TIRE RECALLS INITIATED BY  VEHICLE MANUFACTURER

∂∂ Tires are damaged during vehicle assembly

∂∂ A defect exists with the tire pressure monitoring system

∂∂ The installation of incorrect tires
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Tire Recalls 
Completion Percentage

Since 2009, the average completion 
percentage for tire recalls involving light 
vehicles is 30%, far below the overall 
light vehicle average of 76%. 

There are several variables that impact the completion  
percentages of tire recalls:

L I M I T E D  R E Q U I R E M E N T S  
T O  C O L L E C T  R E G I S T R AT I O N  I N F O R M AT I O N
The success of a tire recall depends in large part on collecting accurate contact information from 
vehicle owners during the tire registration process at the time of purchase. This enables manufacturers 
to compile a more comprehensive database of owner contact information and tire location data in the 
event of a future tire recall. Dealers and distributors controlled by a manufacturer are required to register 
newly purchased tires for their consumers and to forward the registration information on to the tire 
manufacturer. However, only a small percentage of tire dealers fall into this manufacturer-controlled 
category. Independent dealers and distributors are only required to provide tire purchasers with a 
registration form containing their business ID and the TINS of the tires being purchased. Independent 
dealers and distributors may elect to complete and mail these forms to manufacturers on behalf of their 
customers, but tire registration is often left to the vehicle owners themselves, and some don’t follow 
through. This leaves manufacturers in a tenuous position. Without a database of names and addresses, 
the effectiveness of direct notification to affected tire owners is limited when a tire recall occurs. 

30%

L I M I TAT I O N  O N  M A N U FA C T U R E R ’ S 
R E Q U I R E M E N T  T O  R E M E D Y

Tire manufacturers are required to remedy defective or nonconforming tires within the 
first 180 days after a vehicle owner’s receipt of a notification letter or the vehicle owner’s 

receipt of notification that a replacement is available. A robust vehicle-owner database 
would enhance a manufacturer’s ability to notify affected owners, re-stock (if necessary) 

affected tires and replace recalled tires within the prescribed timeframe. However, due 
to the difficulties that manufacturers have with obtaining registration information from 

tire owners, this period often passes without significant remedy completion. After 180 
days, it is up to a manufacturer’s discretion whether to remedy defective tires or not.
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Increasing Tire Recall Completion Percentage
Without an enhanced registration requirement for purchasers of tires, manufacturers must explore other 
avenues to encourage the participation of affected owners in tire recall campaigns. These opportunities 
include the following:

ENHANCED VEHICLE OWNER OUTREACH
Similar to the strategies identified in the Takata Monitor’s Report, tire manufacturers must 

embrace new and progressive means of outreach in order to communicate with tire owners. 

An escalation strategy of communication tactics could be utilized in which new modes of 

contact are introduced at different points throughout a campaign in order to combat a 

deceleration in compliance. (See Figure 38.)

INCREASED DATA SHARING
An increase in the level of collaboration between tire manufacturers, dealers, and maintenance 

facilities could enhance manufacturers’ ability to locate and communicate with vehicle owners 

in the event of a tire recall. For example, when a vehicle is in a dealership or maintenance facility 

for service, there is an opportunity for the identification number of the tires to be checked 

and recorded to make sure they are not under recall. This type of collaboration would give 

manufacturers additional points of contact with vehicle owners throughout a tire’s lifespan. 

RAISING AWARENESS AMONG VEHICLE OWNERS
In an effort to address low levels of owner participation and communicate a sense of urgency 

about tire defects, manufacturers could enhance their attempts to educate vehicle owners 

about the importance of tire maintenance and safety, as well as the risks associated with 

driving on a potentially defective tire. 

SEGMENTED ANALYSIS
Following the examples detailed in the Takata Monitor’s Report, it may be important for tire 

manufacturers to identify the different segments of their owner 

populations in order to create customized, and therefore  

more effective, methods of outreach. 
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Recent Notable Recalls Involving NHTSA Investigations
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In February 2018, Hyundai recalled over 154,000 
2011 Sonata vehicles due to a potential short 
circuit in the airbag control unit (ACU). NHTSA 
opened a PE on March 16, 2018 to evaluate the 
scope of the recall, evaluate the root cause analysis 
performed by the OEM, and determine whether 
other manufacturers may potentially be involved. 
In April 2018, Hyundai expanded the recall to 
include an additional 425,305 2012 – 2013 Sonata 
and 2011 – 2012 Sonata Hybrid vehicles.

In August 2018, Ford initiated a recall affecting 
over 1.6 million F-150 Regular Cab and 
SuperCrew Cab vehicles due to a potential fire 
hazard associated with the deployment of a front 
seatbelt pretensioner. NHTSA had previously 
opened a PE on June 18, 2018, to investigate 
similar consumer complaints.

In January 2019, Chrysler recalled nearly 
800,000 2013 – 2018 Ram 3500 and 2014 – 2018 
Ram 3500 Chassis Cab and Ram 2500 vehicles 
in response to the possibility that an outboard 
steering linkage jam nut could loosen, thereby 
allowing one end of the drag link to separate. 
Prior to the recall, NHTSA had opened a PE to 
evaluate the cause, consequences, scope, and 
frequency of the alleged defect after identifying 
relevant consumer complaints.

stout.com    | 87



Motor Vehicle Defect Petitions (MVDPs)
Under the Safety Act, the public has the ability to petition NHTSA to open an investigation into a suspected 
defect or to determine whether a manufacturer has appropriately conducted the recall notification and 
remedy process. 

KNOWN AS MOTOR VEHICLE DEFECT PETITIONS (MVDPs), 
THESE SUBMISSIONS:

»» Provide unique insight into issues identified by the public 

»» Highlight how NHTSA evaluates these potential safety concerns

»» Identifies whether a defect affects vehicle safety 

The filing, granting, and denial of MVDPs may also be an early indicator of defects, field service actions, 
and recalls. (See Figure 42.)

NHTSA’s denial of such a petition in May 2018 is instructive. An owner of a 2007 Jeep Patriot had previously 
requested that NHTSA open an investigation into an alleged defect resulting in a stalled engine after 
refueling. To evaluate the merits of this request, NHTSA analyzed other consumer complaints, reviewed 
two prior evaluations of the same apparent defect issue, and reviewed FCA technical and field information 
before issuing a petition denial. In its denial explanation, NHTSA explained that it considers several factors 
when evaluating safety risks related to engine stalling conditions, including speeds at which the stalling 
may occur, the driver’s ability to restart the vehicle, warnings to the driver, vehicle controllability, when and 
where the stall may occur, and the impact of the stall on other safety systems of the vehicle. In reaching its 
conclusion, NHTSA stated that “conditions resulting in engine stall during low-speed operation at idle such 
as when slowing to a stop, and where the engine may be restarted right away, are considered by NHTSA to 
be among the least hazardous types of stalling problems and, absent other risk factors, are not considered 
to be unreasonable risks to safety.26” This MVDP denial provides insight into NHTSA’s framework for the 
evaluation of potential stall-related defects and describes how this framework may be applied to the issues 
raised by this petition. The denial also provides insight into what factors related to potential stall-related 
defects may pose an unreasonable risk to safety. 

Another petition of note from 2018 was filed by the Center for Auto Safety (CAS) in response to non-crash 
fires that were occurring in multiple model years of Kia Optima, Sorento, and Hyundai Sonata and Santa 
Fe vehicles. The CAS petition cited hundreds of Vehicle Owner Questionnaire (VOQ) reports that were 
prompted by fires, melted wires, and smoke and/or burning odors taking place in these vehicles. After 
reviewing the VOQs, Early Warning Data, and other pertinent materials, NHTSA granted the CAS petition 
on March 29, 2019 and opened preliminary investigations to assess the scope, frequency, and potential 
safety-related consequences of non-crash fires in Hyundai and Kia vehicles. In its explanation, NHTSA 
said the following: “In addition to engine compartment fires, ODI has received allegations of vehicle fires 
affecting other components, including taillight housings, taillight wire harnesses, and/or light bulbs.27” 
NHTSA’s granting of this petition appears to reflect the severity of the potential defect, including the risk 
of fire elsewhere in the vehicle, and the significant number of owner complaints that had been submitted. 
Hyundai initiated two recalls in connection with the resulting investigation, affecting nearly 170,000 total 
vehicles (recalls 18V-934 and 19V-204); Kia initiated two recalls involving more than 450,000 vehicles 
(18V‑907 and 19V-120).
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Petitions for Inconsequential Noncompliance (PINs)
Vehicle and component manufacturers can request an exemption from the notification and remedy 
requirements of the Safety Act if their non-compliance doesn’t pose a safety risk. If NHTSA grants a 
petition, the manufacturer is relieved of any further responsibility to provide notice or remedy of the 
defect or noncompliance. 

As Figure 43 shows, exceptions for all four of the following PINS submitted in 2018 were granted by NHTSA:

GM 
Parking lamps not meeting activation 
requirements under certain conditions 

NHTSA’s grant of the petition considered that the 
condition has a low probability of occurrence, and if it 
did occur, it would be not be long lasting, and unlikely 
to occur when parking lamps are in use. In its decision, 
NHTSA also emphasized that “compliant parking 
lamps are important safety features of vehicles.”

TOYOTA 
Removal of rear head restraints

NHTSA agreed with Toyota’s position that the required 
degree of travel beyond the head restraint’s adjustment 
position may minimize unintended removal of the 
rear head restraints, and indicate to the user that the 
restraint is being removed instead of merely adjusted 
to a different position. NHTSA also states in its grant 
of this petition that the decision does not change the 
agency’s view that head restraints should not be able 
to be removed “without the use of deliberate action 
distinct from any act necessary for adjustment…”

GM
Wheel manufacturing date labeling

NHTSA agreed with GM’s assessment that the 
marking of wheels has no impact on the operation, 
performance, or safety of the affected vehicles, 
and that other date markings on the wheels can 
provide for accurate tracing of the components 
in the event of a defect.

TOYOTA 
Front and rear seat materials do not meet 
burn rate requirements

NHTSA’s grant of the petition notes several 
factors which mitigate the risk of fire related to the 
seat material as well as the insignificant quantity of 
the identified material in relation to overall interior 
materials and explains that the subject material 
is covered by other materials, which together, 
conform with the relevant standard.

PINS provide suppliers and manufacturers with useful insights into when NHTSA believes non-compliance 
poses a safety risk, as well as NHTSA’s tolerance for different levels of risk in relation to components, types 
of failures, and their impact on driver and vehicle safety. 

Technical Service Bulletins
NHTSA maintains a database of Technical Service Bulletins (TSBs), which contain service procedures issued 
by OEMs to service technicians for the diagnosis and repair of known defects. Defects identified by TSBs are 
often those that do not rise to the level of a safety recall. They could be as benign as a car radio powering off 
unexpectedly. However, defects identified in TSBs could be associated with recalls as well.

As Figure 44 indicates, there were a significant number of TSBs involving electrical systems, engine and 
engine cooling systems, and equipment in 2018. 
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