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Stout’s 2021 Automotive Defect & Recall Report marks 
the seventh iteration of the automotive industry’s most 
comprehensive analysis of component defect trends. The 
information in this report is curated from a wide array of national 
and international sources; it explores component defect and 
recall-related activity in the automotive industry with a specific 
focus on component defect risks and trends, trends in recall 
completion percentage activity, efforts to improve methods of 
consumer outreach, and forward-looking indicators of recall risk. 
This report serves as an update from prior years’ reports and 
includes recall activity from 2020 as well as additional insights 
and trends not included in past iterations.

INTRODUCTION
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Technological innovation in the automobile industry 
continues to be the focus of NHTSA’s rulemaking.  In 
2020, NHTSA sought comments for at least seven 
proposed rulemakings.

	� NHTSA requested comments regarding the 
development of a safety framework for automated 
driving systems.  The purpose of the framework 
would be to “define, assess, and manage the safety 
of automated driving performance,” as well as 
allow for further development and innovation of 
automated driving system technology.8 

	� NHTSA suggested changes to regulatory text 
regarding crashworthiness standards for vehicles 
with automated driving systems and without 
traditional manual controls that are necessary for 
human drivers.  This would ensure that vehicles with 
different designs and features are appropriately 
considered during testing as well as confirming 
compliance with FMVSS.9

	� In response to a public comment from 2017 to 
amend test procedures for air brakes and occupant 
crash protection, NHTSA requested comments 
for all testing procedures that could be replaced, 
repealed, or modified.10

	� Modifications were made to the FAST Act, which 
required NHTSA to exempt a limited number of 

replicable vehicles manufactured/imported by 
low-volume vehicle manufacturers from FMVSS.  
Therefore, this required NHTSA to develop new 
requirements involving registration, annual reports, 
consumer disclosures, and labeling.11

	� NHTSA plans to update the child restraint systems 
listed in the occupant crash protection FMVSS.  
This would “ensure that the child restraint 
systems used by NHTSA to test advanced airbags 
are representative of the current child restraint 
system fleet, and would make it easier for vehicle 
manufacturers and test laboratories to acquire 
CRSs for testing purposes.”12

	� NHTSA reestablished “that the FMVSS test 
conditions and procedures apply to NHTSA’s 
compliance testing and that manufacturers are 
not required to ensure that their vehicles are 
designed in such a manner,” but instead “ensure 
that the vehicles are capable of being tested,” which 
supersedes all prior statements made by NHTSA.13 

	� NHTSA plans to collect information from entities 
that have tested vehicles with automated 
driving systems for NHTSA’s Automated Vehicle 
Transparency and Engagement for Safe Testing 
(AVTEST) program.14

REGULATORY 
CONSIDERATIONS

UPDATES TO FEDERAL MOTOR VEHICLE SAFETY STANDARDS

Investigations conducted by NHTSA’s Office of Defects 
Investigation (ODI) provide insight into potential 
defects that the agency considers to be a risk to the 
motoring public.  OEMs and suppliers can review these 
investigations and the reasons why investigations 
were escalated or resolved to refine internal testing 
and quality control initiatives based on the concerns, 
or lack thereof, that arise from these investigations.  
At the close of 2020, NHTSA’s ODI had 48 open defect 
investigations.  Eighteen of these were categorized as 
Engineering Analyses and 30 Preliminary Evaluations.  
Engineering analyses tended to be open for longer 
periods of time, with 15 of the Engineering Analyses 
open for over one year, with the oldest having been 

open for 14 years.  Further, 15 preliminary evaluations 
were open for over one year, with the oldest having 
been open for a little over four years.

Airbags (4) and Steering (5) were the most 
investigated component groups of open Engineering 
Analyses and Suspension (4), Power Train (4) and 
Engine / Engine Cooling (3) were the most common 
open investigations for Preliminary Evaluations in 
2020.  Further, ODI closed 12 defect investigations in 
2020, one Engineering Analysis involving Visibility and 
11 Preliminary Evaluations.  Two of the Preliminary 
Evaluations were upgraded to Engineering Analyses, 
six resulted in recalls, and three did not require 
further escalation.

INVESTIGATIONS

In the U.S., automobile recalls are initiated for vehicles that do not comply with the 
Federal Motor Vehicle Safety Standards (FMVSS), the enforcement of such recalls 
being the prerogative of  NHTSA.  Announcements of changes in the FMVSS as well as 
investigations, enforcement actions, and the granting or denying of certain petitions 
provide insight into emerging areas of automobile recall in the U.S.
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In 2020, NHTSA announced three consent orders 
involving three vehicle manufacturers: two light 
vehicle manufacturers and one heavy vehicle 
manufacturer.  Both enforcement actions involving 
the light vehicle manufacturers resulted from 
inaccurate reporting regarding existing recalls.  
These enforcement actions were intended to send 
a signal to OEMs to review processes used to 
report and communicate vehicle recalls to NHTSA 
and vehicle owners and an evaluation of the risk 
of non-compliance with reporting requirements.  
The consent orders included a $210 million fine, 
improvement of safety practices (such as new safety 
offices, testing facilities, and data analytics), and 
incorporation of independent third-party auditors 
that report to NHTSA.

The consent order related to the heavy vehicle 
manufacturer was the result of failing to recall 
vehicles in a timely manner and complying with 
reporting requirements.  The consent order included  
up to a $30 million fine and the requirement to 
improve safety practices through data analytics, IT 
systems, and employee training

ENFORCEMENT ACTIONS

$450
MILLION

TOTAL FINES LEVIED  
BY NHTSA IN 2020  

IN RELATION TO  
THREE CONSENT ORDERS
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COMPONENT TRENDS: REARVIEW 
AND BACK-UP CAMERA RECALLS
One notable trend in 2020 was the continued expansion 
of rearview and back-up camera recalls. There were 14 
recalls of these components in 2020, which affected 
almost 3.1 million vehicles, almost 80% of which involved 
software-based defects, which include 737,000 vehicles 
recalled because of software errors causing disruptions 
between integrated components that impact the rearview 
camera, 608,000 vehicles recalled due to incorrect 
software in the instrument control panel, and 500,000 
vehicles recalled due to incorrect central network software, 
each of these defects highlighting the vulnerability of 
integrated systems Indeed, this was the largest number 
of vehicles affected by such recalls, as these components 
became required equipment on vehicles manufactured 
for sale in the U.S. in 2018. Similar recalls were observed 
across multiple jurisdictions globally.

Coinciding with requirements that new vehicles produced in 
the U.S. contain rearview and back-up cameras, the number 
of recalls of these components increase dramatically; this 
phenomenon reflects both the number of vehicles equipped 
with these systems as well as the regulatory focus on their 
operation, as they have become safety-critical systems. 
Accordingly, manufacturers of rearview camera equipment 
have faced a changing risk profile related to these 
components as they transitioned from driver-convenience 
features to safety-critical equipment.

The trend of rearview camera recalls could provide an 
instructive framework for evaluating the risks of other 
components that may become standard safety equipment 
in the future. We reviewed this trend for other components 
that have also become mandatory safety equipment—
airbags, electronic stability control, and anti-lock brakes.

AIRBAGS
Airbags had been standard equipment in vehicles for 
many years before becoming required safety equipment 
in vehicles manufactured and sold in the U.S. in 1998.17 
Following this requirement, there has been a significant 
increase in the number of airbag recalls and vehicles 
affected, as seen in Figure 20. The time period depicted in 
the analysis excludes the period of time that reflects the 
impact of the Takata recalls.

 
 

ELECTRONIC STABILITY CONTROL
Light vehicles were equipped with electronic stability 
control systems for many years prior to becoming 
required safety equipment on September 1, 201218; such 
vehicles experienced only limited recall activity during 
that time. In the years following the implementation of 
the new regulation, Stout observed a substantial increase 
in the number and size of recalls that involved electronic 
stability control, and is depicted in Figure 20.

ANTI-LOCK BRAKES
The use of anti-lock brakes on passenger vehicles was 
widespread prior to becoming a required safety equipment 
as of September 1, 2012.19 Figure 22 presents the 
frequency and severity of these recalls, thereby indicating 
the variability in the incidence of these recalls prior to 
NHTSA’s requirement, with a steady increase in anti-lock 
brake recalls following the regulation. Prior to the NHTSA 
requirement, there was one large recall of 1.3 million 
vehicles due to corrosion in the ABS system resulting from 
environmental conditions and several recalls related to a 
variety of issues in 2007.

Among the components studied, we observed a similar 
pattern of increased frequency and severity of recall 
activity among required safety components as has recently 
emerged for rearview and back-up cameras. Indeed, in 
each example, the greatest number of recalled vehicles was 
observed following a regulatory requirement. 

While this analysis presents the relationship between a 
component’s status as required safety equipment and its 
susceptibility to recall, there are other factors that may 
further influence this analysis and must be considered, 
such as the age of the components and technologies, 
number of vehicles equipped with these components prior 
to becoming safety-critical, evolving complexity of systems 
over time, and other changes in the regulatory environment. 
Nevertheless, this analysis may provide an instructive 
framework for evaluating risks of other components 
transitioning to becoming safety-critical and may be 
instructive for newer safety systems, such as lane-keeping 
assist, forward collision avoidance, and automatic braking.
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FIGURE 19 / NUMBER OF VEHICLES AFFECTED AND UNIQUE CAMPAIGNS,  
BEFORE AND AFTER REARVIEW AND BACKUP CAMERA REQUIREMENT

FIGURE 20 / NUMBER OF VEHICLES AFFECTED AND UNIQUE CAMPAIGNS,  
BEFORE AND AFTER AIRBAG REQUIREMENT

FIGURE 21 / NUMBER OF VEHICLES AFFECTED AND UNIQUE CAMPAIGNS,  
BEFORE AND AFTER ELECTRONIC STABILITY CONTROL REQUIREMENT

FIGURE 22 / NUMBER OF VEHICLES AFFECTED AND UNIQUE CAMPAIGNS,  
BEFORE AND AFTER ANTI-LOCK BRAKES REQUIREMENT
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REARVIEW & BACK-UP 
CAMERA REMEDIES

    
  

07 / ELECTRONIC COMPONENT DEFECTS

In addition to analyzing the incidence of rearview and 
back-up camera recalls, Stout has also studied the nature 
of their remedies, providing insight into the potential costs 
of those repairs.  For all recall repairs, the average remedy 
time was relatively short – less than one hour.  The average 
repair time for software remedies, 0.8 hours, is lower than 
the average 1.0 hour repair time for IEC related defects.  
The longest recall for a rearview and backup camera recall 
was 3.0 hours.

The majority of rearview and back-up camera recalls 
studied were remedied with a software update, with 
only 22% requiring repair or replacement of equipment, 
including rearview mirrors, audio display units, or rearview 
cameras.  Two of the recalls involving software remedies 
received remedies over-the-air (OTA), representing a 
notable proportion of all OTA recall remedies delivered to 
date.  While most rearview and back-up camera recalls 
received software remedies, the availability of these 
remedies may change as the components continue to age.

<1 HOUR
AVERAGE REMEDY TIME FOR 
ALL RECALL REPAIRS
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In 2015, Volkswagen recalled almost 550,000 diesel 
vehicles in the U.S. in connection with revelations 
regarding emissions defeat devices installed in 
2.0L and 3.0L vehicles.20 In 2019, FCA (Fiat Chrysler 
Automobiles, now Stellanits)  announced that it 
was recalling over 860,000 vehicles as a result of 
in-use emissions investigations, which have led to 
requiring the replacement of catalytic converters 
in the vehicles.21 This recall by FCA is in addition to 
the automaker’s 2017 recall of over 100,000 diesel 
vehicles equipped with emissions-defeat software.22  

On March 9, 2021, a settlement was entered between 
Daimler AG and Mercedes-Benz USA, LLC, and the 
Department of Justice, the U.S. Environmental 
Protection Agency (EPA), and California Air Resources 
Board to resolve violations of the Clean Air Act and 
California law related to cheating on emissions tests 
and the failure to disclose unlawful defeat devices 
in 250,000 diesel vehicles leased or sold in the U.S.  
Daimler AG and Mercedes-Benz USA, LLC agreed 

to recall and repair the affected vehicles, offer an 
extended warranty on those vehicles, and pay a civil 
penalty of $875 million.23

Like vehicle safety regulations, many different 
countries and other jurisdictions—including 
individual states within the U.S.—maintain their 
own individual regulations in addressing motor 
vehicle tailpipe emissions.  This can lead to varying 
emissions requirements in the different markets in 
which OEM’s sell their vehicles and even variation 
within single countries.

In this regard, Stout analyzed EPA vehicle emissions 
recall data.  Through requests under the Freedom of 
Information Act (FOIA), Stout collected data related 
to emissions defect reports, recall reports, and recall 
completion maintained by the EPA related to light 
vehicles.  In this section, Stout presents its findings 
and shares unique insights related to the nature of 
emissions-related defects.

Much attention is given to recalls and other responses 
to defects involving safety issues; however, 
significant regulatory action is taken in relation to 
defects that result in increased emissions.  

08 EMISSIONS 
RECALLS 

08 / EMISSIONS RECALLS
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Vehicle manufacturers are required to submit six 
consecutive quarters of recall remedy data to the EPA 
that indicates the number of vehicles 1) involved in 
the action, 2) inspected and repaired, and 3) those not 
available for repair. This remedy data was provided to 
Stout along with the defect and recall reports requested 
in its FOIA request to the EPA. Stout analyzed the 
EPA’s remedy information to understand average and 
sixth quarter completion percentages and quarterly 
completion progress for emissions recalls. Stout further 
refined its analysis by the ages of vehicles involved in 
emissions recalls to understand how this factor impacts 
the emissions recall completion percentages. This 
information can help OEMs and suppliers plan for the 
impacts of emissions recalls as well as devise strategies 
for improving recall completion percentages.

As depicted in Figure 26, the average completion 
percentage for emissions recalls ranged from 
approximately 67%–82% between 2014 and 2019; the 
overall average during this period is approximately 76%, 
which is slightly below the average for safety recalls 
during this period. Further, completion percentages 
for emissions recalls declined in 2019, likely due to 
challenges resulting from the COVID-19 pandemic, 
which is similar to the impact described above for safety 
recalls.

Figure 26 depicts the median completion percentage 
for emissions recalls from 2014 to 2019, which ranges 
from 77%–85%. The trend in emissions recalls median 

completion percentages follows the average and 
declines in 2019.

Further, the relationship between emissions recall 
completion percentages and vehicle age is similar 
to what Stout has observed for safety recalls—
specifically, completion percentages decline as 
vehicle age increases. Figure 27 presents average and 
median completion percentages for vehicles that are 
three years old and younger. The average and median 
completion percentages for vehicles in this age group 
are greater than the overall average and median, 
which is consistent with our observations for safety 
recalls. Overall, the completion percentage trends for 
the three-years and younger cohort follows those of 
emissions recalls.

As shown in Figure 28, emissions recall completion 
percentages for the 3- to 5-year age group are 
significantly lower than the three-year and younger 
group and emissions recalls overall. Emissions recall 
completion percentages for this vehicle age group have 
been steadily improving since the lows of 2017 and are 
approaching the overall average of 79%.

As depicted in Figure 29, the average and median 
completion percentages drop appreciably for vehicles 
that are 5–8 years old at the time of recall as 
compared to other vehicle age cohorts.

Further, although emissions recalls and safety 
recalls exhibit more similarities than differences, 
it is important to consider that the differences 
between these recalls can impact recall completion 
performance. For example, the emissions testing 
requirements of numerous states may accelerate the 
completion of emissions recall repairs if such repairs 
remedy a condition required for vehicle owners to 
receive an emissions certification. In addition, these 
testing requirements create a point-of-contact 
for owners of older vehicles and may encourage 
them to repair faulty emissions conditions and 
have recall repairs performed. Any requirement that 
older vehicles to be tested must also receive state 
emissions certification may also help overcome 
the challenges that are often encountered when 
attempting to reach out to the owners of older 
vehicles.

FIGURE 26 / AVERAGE AND MEDIAN COMPLETION PERCENTAGES BY YEAREMISSIONS RECALLS COMPLETION PERCENTAGES
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FIGURE 29 / AVERAGE AND MEDIAN COMPLETION PERCENTAGES, 
VEHICLES 5- TO 8-YEARS OLD

FIGURE 28 / AVERAGE AND MEDIAN COMPLETION PERCENTAGES, 
VEHICLES 3- TO 5-YEARS OLD

FIGURE 27 / AVERAGE AND MEDIAN COMPLETION PERCENTAGES, 
VEHICLES 3 YEARS OLD AND YOUNGER
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09 RECREATIONAL 
VEHICLE 
RECALLS

In 2020, Stout expanded our analyses of light vehicle recalls to include 
recreational vehicles (RV) in 2020. The RV industry came into focus as the 
traditional leisure, hospitality, and travel industries experienced pandemic-
related disruption. Many expect 2021 to be a year of tremendous growth for 
the RV industry in the U.S. as society emerges from the pandemic. 
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