


2 
 

Chairman Bilirakis, Ranking Member Schakowsky and distinguished members of the 
Committee, on behalf of the Alliance for Automotive Innovation (Auto Innovators) and our 
member companies, thank you for the opportunity to appear at this hearing to share our 
perspective on the legislative proposal requiring the installation of analog AM radios in all new 
vehicles sold in the United States.  
 
Alliance for Automotive Innovation was formed in 2020 and represents the iconic companies 
producing most vehicles sold today in the U.S., autonomous vehicle and safety innovators, 
semiconductor producers and advanced battery manufacturers.  
 
Our mission: a cleaner, safer and smarter automotive future.  
 
The automotive industry is the largest manufacturing sector in the U.S. It supports 10 million 
jobs coast to coast, drives $1 trillion into the economy annually and represents nearly 5 percent 
of GDP. Every $1 spent on vehicle manufacturing creates an additional $3.45 in economic 
value1.  
 
AM radio is not necessary to ensure public safety 
 
Safety – preventing accidents and saving lives – is a top priority for Auto Innovators and our 
members. However, unlike lifesaving (and mandated) technologies like airbags, seatbelts, 
electronic stability control and headlights, analog AM radio does not contribute to motor vehicle 
safety.  
 
In other words, a government mandate that analog AM radio must be “standard equipment” in 
vehicles is not necessary to ensure public safety. 
 
We appreciate the continued engagement with this Committee regarding how the public is made 
aware of emergency alerts.  
 
As previously communicated to Congress, Auto Innovators and its members remain committed 
to ensuring drivers have access to free, public alerts and safety warnings through the Federal 
Emergency Management Agency’s (FEMA) Integrated Public Alert and Warning System 
(IPAWS) 2.  
 
Automakers consider several factors when making decisions on vehicle design and features. This 
may vary among manufacturers but is based on extensive research, testing and regulatory 
analysis – while prioritizing safety and consumer preferences.  
 
Any decision by an automaker to remove analog AM radios in vehicles does not eliminate 
consumer access to emergency alerts or even access to AM radio.  
 

 
1 Alliance for Automotive Innovation, Driving Force, November 30, 2022, 
https://www.autosinnovate.org/EconomicImpactReport. 
2 Integrated Public Alert & Warning System (IPAWS), FEMA.gov, 1 Jan. 2000, www.fema.gov/emergency-
managers/practitioners/integrated-public-alert-warning-system. 
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It is also worth noting that analog AM radios are not classified as safety equipment in the U.S. or 
any country around the world. While they may be a source for emergency alerts, among a variety 
of other options already accessible in modern vehicles, analog AM radios are primarily used for 
entertainment or news programming. 
 
Vital role of NHTSA and FMVSS process 
 
In 1966, the Federal Motor Vehicle Safety Act spurred the creation of Federal Motor Vehicle 
Safety Standards (FMVSS) to help reduce the rate of fatalities attributed to motor vehicle crashes 
and set requirements for key safety technologies in vehicles.  
 
Vehicle safety regulations are focused on reducing crashes and saving lives. This Committee has 
oversight of the National Highway Traffic Safety Administration (NHTSA) which was 
established by the Motor Vehicle Safety Act and resides within the U.S. Department of 
Transportation.  
 
Automakers imagine, develop, test and deploy innovative, lifesaving safety technologies every 
day. Members of Auto Innovators have invested billions of dollars in lifesaving technologies to 
make vehicles safer including anti-lock brakes, backup cameras and tire pressure monitoring 
systems to name a few.  
 
Neither analog AM radios nor any mass communication device or pathway have ever been 
considered vehicle safety equipment under FMVSS requirements.  
 
We are concerned that Congress is considering legislation to mandate analog AM radio that 
would create a completely new authority for NHTSA by requiring automakers to install 
equipment in a vehicle under a new definition of “standard equipment.”  
 
Such an expansive authority via this new definition would open the door to future acts of 
Congress that would effectively circumvent established requirements in the FMVSS process. 
That process is currently well understood and accounts for consumer acceptance and a cost-
benefit analysis.  
 
The bill under consideration vitiates these good government processes and enables Congress to 
categorize nearly anything as “standard equipment” and, in turn, require it for all new vehicles.  
 
NHTSA is (and should remain) a vehicle safety agency. Authorizing and imposing unnecessary 
mandates sets a dangerous precedent for future legislation.  
 
Today it’s analog AM radio. But what’s next?  
 
To address rising crime, would Congress use this new precedent to require bulletproof glass in 
all new vehicles? We do not believe this is appropriate and it should give all members of 
Congress pause.  
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Innovation and modernization of IPAWS 
 
When it comes to analog AM radios, IPAWS, created in 2006 per Executive Order 134073, was 
designed to be “an effective, reliable, integrated, flexible, and comprehensive system” with 
redundant alert mechanisms to ensure the public has access to multiple outlets to receive critical 
alerts.  
 
It was never intended for the IPAWS system to rely on one communication pathway, but instead 
reach the public however they consume information.  
 
Congress directed FEMA to “include in the public alert and warning system the capability to 
adapt the distribution and content of communications on the basis of geographic location, risks, 
and multiple communication systems and technologies, as appropriate and to the extent 
technically feasible4,” in the IPAWS Modernization Act of 2015. 
 
This current legislative proposal would undermine previous efforts by Congress to modernize 
IPAWS as well as all the developments in the IPAWS communication pathways and give analog 
AM radios a competitive advantage in the marketplace – regardless of other considerations.  
 
This is troubling because the legislation before the Committee contains provisions that do not 
pertain to emergency preparedness, places the government’s thumb on the scale in favor of 
analog AM radio, and devalues innovation for manufacturers, suppliers and the public.  
 
Some of those legislative provisions include: 
 

• In Sec. 2 Definitions: (7) Digital Audio AM Broadcast Station excludes “digital audio 
AM broadcast station” (as defined in section 73.402 of title 47, CFR). 
 

• In Sec. 2 Definitions: (14) Standard Equipment – establishes a new authority and 
definition that could apply to anything and would give a future act of Congress the broad 
authority to avoid the established FMVSS process which works to ensure consumer 
acceptance for any vehicle technology. 
 

o Sec. 3(a)(1) – Would make analog AM radio receivers “standard equipment.” 
 

• Sec. 3(a)(2) specifies, without regard to an end-date, a stipulation that such AM radios 
should be easily accessible in regard to “access to AM broadcast stations,” which is very 
broad and undermines other technologies and communications pathways within a vehicle 
that have a far greater utilization than analog AM radio. 
 

 
3 Exec. Order No. 13407, June 2006, https://www.govinfo.gov/content/pkg/WCPD-2006-07-03/pdf/WCPD-2006-07-03-
Pg1226.pdf.   
4 Integrated Public Alert and Warning System Modernization Act of 2015, April 11, 2016, 
https://www.congress.gov/114/plaws/publ143/PLAW-114publ143.pdf 
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• Sec. 3(f) calls for a GAO study on the efficacy of analog AM radios after mandating 
analog AM radios be installed in all new vehicles one year after enactment.  

 
What is Congress trying to solve? Why the rush? 
 
Let’s also acknowledge the paradox surrounding consumer preferences and listenership 
regarding how they may receive IPAWS alerts.  
 
The IPAWS Program Management Office emphasized in its Strategic Plan for FY 2022-2026 
that one of the challenges the system faces is that “the public is moving away from radio and 
broadcast/cable television as the primary channels for news and information. Just as IPAWS has 
adapted emergency alerting to smart phones via Wireless Emergency Alerts (WEA), the program 
must now find ways to communicate with the public however they receive information.”5  
 
The Federal Communication Commission (FCC) also noted similar challenges with analog AM 
radio in its October 2020 Report and Order on “All Digital AM Broadcasting; Revitalization of 
the AM Radio Service,”6 stating the service “struggled for decades with a steady decline in 
listenership caused by interference and reception issues and the availability of higher fidelity 
alternatives.”  
 
In this context, why is Congress and this Committee seeking to mandate one technology (analog 
AM radio) that federal agencies have publicly acknowledged (for more than a decade) is 
suffering from declining listenership and poor audio quality?  
 
The reality in today’s digital age is consumers have numerous options for accessing AM radio 
content inside and outside of vehicles, many of them free. This includes via digital AM and FM, 
internet-based radio, streaming and satellite radio. 
 
The notion that removing analog AM radios from vehicles would somehow prevent consumers 
from accessing or receiving AM radio content is also not accurate.  
 
There are about 286 million light-duty vehicles on U.S. roads today. The average age of those 
vehicles is more than 12 years old, and 99 percent of these vehicles have analog AM radio. Even 
if every automaker discontinued analog AM radio starting today, it would take more than 30 
years for the vehicle fleet to turnover and for analog AM radio to phase out.  
 
There is no pressing need for immediate government action, and Congress has time to fully study 
this issue and understand where analog AM radio fits into the government’s overall emergency 
alert protocols. The current landscape does not necessitate a reliance on analog AM radios as the 
legislation requires in perpetuity. Government mandates also mean additional costs – for 
manufacturers and consumers.  
 

 
5 Strategic Plan Fiscal Year 2022-2026, pg. 4, August 23, 2022. 
https://www.fema.gov/sites/default/files/documents/fema ipaws-strategic-plan-fy-2022-2026.pdf 
6 U.S. Federal Communications Commission, FCC 20-154 Report and Order, pg. 2 (October 27, 2020) 
https://docs.fcc.gov/public/attachments/FCC-20-154A1.pdf 
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Questions Congress should also consider:  
 

• Will the legislative solution achieve the desired outcome, ensuring the public has access 
to emergency alerts in vehicles?  
 

• Is there a benefit and does it outweigh the cost?  
 

• Are there alternative options to better address the desired goal of an adaptive, innovative 
emergency alert network?  

 
Advanced vehicle technology and AM broadcasting technologies don’t always mix 
 
Electric vehicles (EVs) account for approximately one percent of vehicles on the road today, but 
when it comes to the interaction between EVs and analog AM radio there is an acute issue 
related to interference. 
 
In technical terms: the high-voltage electrical systems in EVs generate electromagnetic 
interference (EMI). 
 
According to the Center for Automotive Research (CAR)7, this interference “distorts AM radio 
signals… affecting the listening experience for drivers and passengers.” In other words, the 
interference makes the already staticky analog AM radio frequency unlistenable. It’s not possible 
to eliminate that interference.  
 
CAR addressed these and other relevant questions in its October 2023 study, “Analog AM Band 
Interference in Electric Vehicles, Technical Solutions and the Cost of Mitigating 
Electromagnetic Interference.” 8  
 
The study found that “mitigating electromagnetic interference (EMI) in an EV is challenging and 
could lead to added costs for vehicle manufacturers.” 9 
 
The study also found EMI is not only present in EVs but also in traditional internal combustion 
engine (ICE) vehicles and hybrid-electric vehicles (HEVs) from advanced electronic systems 
required for operation (powertrain and chassis functions as well as safety and security). These 
technologies include: “all the electronic sensors, actuators, and control modules associated with 
chassis controls (e.g., brake-by-wire, steer-by-wire systems), adaptive driver assistance systems 
or ADAS (with radars, camera, and ultrasonic sensors), vehicle body (e.g., door and mirror 

 
7 The Center for Automotive Research (CAR) is involved in the research of significant issues that relate to the future direction of 
the global mobility industry. CAR’s mission is to produce independent research, convene stakeholders, and analyze critical 
issues facing the mobility industry and its impact on the economy and society. CAR subject matter experts provide observations 
and insights for research clients and Affiliates worldwide. (https://www.cargroup.org/about/) 

8 Center For Automotive Research, Analog AM Band Interference in Electric Vehicles, October 2023, 
https://www.cargroup.org/wp-content/uploads/2023/11/AM-Radio-RFI-Technical-Report.pdf 
9 Id at pg. 1 



7 
 

controls and climate controls) functions, infotainment, and connectivity functions, and in the 
case of HEVs, regenerative braking, battery management functions.” 10  
 
As vehicle technology – both safety and convenience features – continues to evolve analog AM 
radio will become less compatible with the more connected and digital vehicles of the future. 
 
Even techniques to reduce (not eliminate) interference add weight, diminish battery range and 
would cost manufacturers and consumers an estimated $3.8 billion through 2030. The CAR 
study found that “the mitigation techniques do NOT eliminate unwanted noise in analog AM 
radio for EVs completely.11”  
 
A solution in search of a problem 
 
Simply put, the AM Radios for Every Vehicle Act is a solution in search of a problem.  
 
While we understand the intent of the legislation, it raises several questions as to whether the 
bill’s purpose is to ensure public access to emergency alerts or to mandate analog AM radios in 
vehicles regardless of consumer preference.  
 
We also understand the value and importance of analog AM radio whether for distributing 
emergency alerts as part of the multiple communication pathways in IPAWS or for its 
accessibility in rural areas due to the propagation characteristics of AM radio.  
 
However, the question is less about the value of analog AM radio and more about whether it is 
necessary for Congress to mandate the installation of analog AM radios in all new vehicles 
which seems more about preserving one communication platform’s commercial viability.  
 
In addition, those AM signals are effectively public airwaves licensed for commercial use by the 
FCC. 
 
There are many vehicle options in the market today. There is no threat that warrants a legislative 
mandate through the creation of new authorities for NHTSA to administer standard equipment 
requirements irrespective of any motor vehicle safety nexus.  
 
Furthermore, Congress must approach any legislation that seeks to mandate analog AM radios in 
all new vehicles with full awareness about what is being required and for what purpose. Analog 
AM radio in vehicles does not correlate to motor vehicle or public safety. 
 
The proposed legislation hints at an underlying support for an industry (in this case advertising 
supported analog AM broadcasting) that is facing a changing marketplace and struggling to 
remain competitive.  
 

 
10 Id at pg. 5 
11 Id at pg. 13 
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It is not the role of Congress to intervene and support a particular business model or pick winners 
and losers in a market characterized by competition and lots of options (many of them free). In 
fact, this Committee has a long history of doing the opposite and has avoided putting a finger on 
the scale to support one industry or business platform over another.  
 
Innovation and competition from China 
 
Finally, an observation on American innovation and competition.  
 
This is a moment of enormous promise and excitement for personal transportation in the U.S. 
driven by the mega trends of electrified propulsion, automation and connectivity. 
 
We are living through a technology revolution that will transform personal mobility, rewrite 
global supply chains, rebuild America’s industrial base and impact auto communities and 
economic and national security in fundamental ways. It already has. 
 
At the same time, the automotive industry faces growing competition from China which 
dominates certain supply chains (like critical mineral mining and processing) and is seeking to 
enter the world’s auto markets with subsidized EVs. 
 
Automotive electrification, automation and connectivity are the future and a recipe for a strong, 
growing and competitive U.S. automotive industry.  
 
Automakers are doing their part to compete with China and produce the most connected, most 
innovative and most efficient vehicles in history. 
 
Resources and time diverted to analog AM radio mandates – when the automotive future is so 
clearly moving in a different direction – is incompatible with the work to make EVs more 
efficient and to expand their range. But it also makes the U.S. less competitive around the world 
– and is another reason we oppose this legislative mandate. 
 
Again, automakers are committed to ensuring drivers have access to free, public alerts and safety 
warnings through the IPAWS system which includes a variety of communication methods – or 
via portable analog AM radios provided to consumers who purchase a new vehicle that might not 
come equipped with an analog AM radio. 
 
On behalf of Auto Innovators and our member companies, I look forward to working with 
Congress to advance a competitive and innovative automotive landscape that serves the interests 
and safety of all Americans.  
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Coming Soon: An AM Radio Mandate 
Just what the country needs to raise the price of electric vehicles. 

By The Editorial Board 
March 29, 2024 5:45 pm ET 

Who says Congress can’t focus on America’s urgent problems? A bipartisan crowd is 
building on Capitol Hill to require that every car have an analog AM radio. There’s nothing 
that government won’t mandate these days, and we don’t mean that as a compliment. 

Some auto makers have dropped AM radio from EV models because their components can 
interfere with signals. The companies can mitigate electromagnetic interference with 
cables, filters and other materials, as some have done. But these involve engineering trade-
offs that can increase manufacturing costs. 

No matter. Congress wants to mandate old-fashioned analog AM as a safety feature, similar 
to seat belts and air bags. As President Biden pushes ahead with his EV mandate, 
momentum has increased behind legislation that would require all new vehicles sold in the 
U.S. to include devices that can receive signals and play content transmitted by AM 
broadcasts. 

This is a sop to AM broadcasters, which are struggling amid increased competition from 
satellite radio, podcasts and other audio media. They say AM radio can provide the only 
reliable source of information in an emergency. And it’s true AM signals can reach rural 
locations where cell service and broadband can sometimes be limited. 

But the Federal Emergency Management Agency’s Integrated Public Alert and Warning 
System sends out alerts via multiple, redundant communication modes. Drivers can receive 
alerts via FM, satellite and digital AM radio, as well as their phones. The likelihood that 
drivers won’t be able to access vital public safety information in an emergency is 
minuscule. 

In any case, Americans would only get AM radio alerts if they happened to be tuned into 
AM radio while driving. If cell and wireless service are both interrupted, Americans who 
aren’t driving would be out of luck. Does Congress next plan to mandate that all homes and 
businesses install AM radio devices and landlines? 

Some Republicans say auto makers are suppressing conservative voices by eliminating 
analog AM radio. This is ridiculous. Auto makers that have removed analog AM radio from 
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EVs—namely, European luxury manufacturers and Tesla—enable drivers to access AM 
newscasts via other means. 

Tesla sells a connectivity package that allows drivers to stream AM radio at additional cost. 
Americans who don’t want to pay more for the AM add-on can purchase an EV from 
Nissan, Honda, Stellantis and other manufacturers that have devised work-arounds to 
keep AM analog. Auto makers could even use AM radio as a marketing advantage. 

Democrats are pushing the mandate because they worry Americans might be less inclined 
to purchase EVs without analog AM radio. They also like to use AM radio to target Hispanic 
and Asian voters. Roughly 600 AM stations broadcast all or some content in a language 
other than English. 

Congress’s AM radio mandate will increase the costs of EVs, which auto makers will offset 
by raising prices on gas-powered cars. Car companies are already doing so in order to 
compensate for losses on EVs. 

Forty-seven Senators, including 24 Republicans, and 237 Members in the House (125 
Republicans including Speaker Mike Johnson) have co-sponsored the legislation. 
Republicans once stood for free markets, but their principles are now as fuzzy as AM radio 
signals. 
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Executive Summary 
There is an effort in the US Congress to require automakers to maintain AM 
radio in all vehicles, including new electric vehicles (EVs). However, the nature 
of EVs and their operating conditions, including acceleration and 
deceleration, pose a challenge to ensuring electromagnetic compatibility 
(EMC) with the analog AM band radio. This study, conducted by the Center for 
Automotive Research (CAR), shows that mitigating electromagnetic 
interference (EMI) in an EV is challenging and could lead to added costs for 
vehicle manufacturers. The cost of mitigation depends upon the electrical 
architecture of the vehicle and entails several design and engineering 
tradeoffs. Automakers may mitigate some EMI through vehicle engineering 
choices, including shielding, filtering, active noise cancellation, and strategic 
placement of components. These mitigation techniques can improve analog 
AM band reception. However, a total vehicle system EMC requirement would 
need to be included from the beginning of any future EV redesign, if not 
already considered by the automakers, to eliminate the need for piecemeal 
late-stage mitigations. These costs can be avoided by deleting analog AM 
radio from vehicles and providing consumers with alternative products for in-
vehicle audio content. 

Introduction 
The AM band has been integral to the automobile experience since “car 
radio” was first introduced in the US. Since then, advancements in broadcast 
communication technology have given broadcasters more options to deliver 
in-vehicle audio content to drivers and passengers; however, analog AM 
broadcast radio remains ubiquitous in the US. The effort in the US Congress 
to maintain AM Radio in all vehicles, including new EV models, resulted in a 
Senate inquiry. 1Automaker responses to a Senate inquiry on the topic are 
included in Table 1. 

The presence of intermittent noise in the AM band is well understood 
technically and tolerated mainly by car radio listeners familiar with 
weakening signals and increasing noise as they drive away from the source 
broadcast station, pass a large truck on the highway or under a high-voltage 
power line. However, EVs bring new noise sources stemming from the 
electromotive nature of their propulsion systems. 

 
1 See Reference: 1 
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The key electromotive components of EVs are one or more high-power 
electric motors, associated electronic systems (such as inverters), and high-
voltage batteries. Within an EV, these components, by design, generate 
electromotive forces that turn the rotor in the electric motor and cause the 
axles to turn the wheels. Given the high-power nature of these forces, there is 
an inherent high-current transmission between the high-voltage battery, the 
inverter, and the motors. While electromotive forces are propulsion sources in 
EVs, they are also the basis of noise sources causing interference in the AM 
band. 2 

AM Radio & Electromagnetic 
Interference  
The analog AM band radio (“AM radio”) captures and 
processes radio frequency (RF) signals in the 540 kHz – 
1700 kHz range of the electromagnetic spectrum and, 
through a series of steps, using electronic components 
(Figure 1), generates audible AM radio content. The 
antenna receives RF signals across the AM band. It 
conducts the transduced electrical signals to the 
receiver that demodulates these signals (extracting the 
content about the audio content) and amplifies these 
signals. The tuner, via an interface, allows the user to 
select a desired radio station, adjust the radio volume, and access station 
information.3  

EMI is an electronic device or system disturbance caused by an 
electromagnetic interaction with an external source. EMI can cause 
electronics to operate poorly, malfunction, or stop working altogether. It can 
arise due to both natural and human-made sources.4 

Some examples of EMI include: 

• Wi-Fi communications are disrupted by noise from LED lighting. 
• Mobile radio transmissions are heard over the speakers in a home 

entertainment system. 
• Radio signals from a passing aircraft open an automatic garage door. 

 
2 See References: 2-25 
3 See Reference: 26 
4 See References: 2-25 

Figure 1. AM Radio Components 
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• A lightning strike caused a power outage. 

When unmanaged, EMI can pose significant operational problems. Electronic 
products and related services are regulated to ensure electromagnetic 
compatibility with other products and services sharing the same working 
environment. Addressing EMI poses a design and cost challenge to 
automakers, especially as they scale the manufacturing of EVs. 

A simple illustration of EMI in AM bands is shown in Figure 2. As its name 
suggests, AM radio uses amplitude modulation to transmit a signal, with 
information transmitted by the signal modulating the amplitude of the 
carrier wave (as seen on the left side). In contrast, an electromagnetic spike 
causes interference on the right side, resulting in the distorted AM signal 
experienced in EVs. As AM radio is transmitted by modulating the signal’s 
amplitude, these EMI spikes, which can be many times the amplitude of the 
AM signal, significantly impact the listener’s experience.  

 

Steps can be taken to reduce EMI to AM radio in EVs, such as shielding 
sensitive components and using filters to block unwanted signals to maintain 
the fidelity of a vehicle’s electronic components. EMI can be classified into 
four main types: inductive, radiative, capacitive, and conductive, as depicted 
in Figure 3. Radiative EMI requires no physical medium to be transmitted. At 
the same time, other types of interference (inductive, conductive, and 
capacitive) occur when an undesired electrical signal travels via an electrical 
path (i.e., wiring). 

 Figure 2. AM Radio Signal and EMI Illustration (Simplified)  
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Figure 3. Four Pathways of EMI 

 
 

Electromagnetic Interference in 
Automobiles 
EVs are dependent on and powered by high-voltage electrical components 
that draw high currents. Through high-voltage cables, this current is carried 
between critical components within the car, such as the battery, electric 
motor, and inverter. This is depicted in Figure 4. The rapid current switching 
within the high-voltage cables and components generates an 
electromagnetic field capable of interfering with AM band signals. These 
fields can hinder the clear reception of AM radio signals, resulting in static 
and audio distortion for listeners. In essence, the operation of an EV 
inherently produces disturbances capable of causing varying levels of EMI. 
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Figure 4. Sources of EMI in EVs 

 

 

Another factor contributing to EMI in EVs, traditional internal combustion 
engines (ICE) vehicles, and hybrid-electric vehicles (HEVs) is the growing 
complexity of onboard electronics. Modern vehicles have numerous 
electronic systems for functional requirements (such as the powertrain and 
chassis functions) and to support a wide range of vehicle attributes (such as 
safety and security).  These include all the electronic sensors, actuators, and 
control modules associated with chassis controls (e.g., brake-by-wire, steer-
by-wire systems), adaptive driver assistance systems or ADAS (with radars, 
camera, and ultrasonic sensors), vehicle body (e.g., door and mirror controls 
and climate controls) functions, infotainment, and connectivity functions, and 
in the case of HEVs, regenerative braking, battery management functions. 
These electronic components, modules, and systems can produce 
electromagnetic radiation, and their proximity to AM radio receivers can 
result in EMI.  

 

AM Noise Mitigation: Technical Solutions  
For regulatory and customer satisfaction reasons, the need to take steps to 
reduce or mitigate EMI is well-recognized by auto manufacturers. The 
approaches taken toward mitigation vary considerably. Automakers that 
manufacture EVs exclusively, most notably Tesla, have addressed the AM 
interference issue by simply deleting analog AM radio in their vehicles. Others 
have implemented techniques combining shielding and filtering to mitigate 
AM band interference. Some manufacturers have adopted different physical 
designs, packaging, and component placement approaches to mitigate EMI 
problems or have explored improving analog AM reception by adding a 
second AM antenna. Finally, like the techniques used in acoustic noise-
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canceling headphones, several emerging technologies exist for active noise 
cancellation in the AM band.  

While shielding, filtering, component placement, receiver improvement, and 
active noise cancellation offer mitigation means, these measures add 
material and development costs. A longer-term approach may call for 
consideration of solutions to address the root causes of EMI through vehicle 
design and a rethinking of the engineering process. The costs associated with 
AM radio interference mitigation are challenging to compute as the 
components are integrated into the rest of the vehicle systems, including 
power and signal distribution and packaging. These costs are shared across 
functional systems and attributes. There is further discussion on potential 
costs in the AM Noise Mitigation: Cost and Weight Considerations section. 

This section explores several technical solutions found in the automaker’s 
toolkit: shielding, filtering, component placement, active noise cancellation, 
AM receiver improvement, and considering a long-term redesign. Each of 
these solutions comes with unique costs for implementation. A summary of 
these mitigation techniques can be seen in Figure 7.  

Shielding 
The shielding of cables and electrical systems is widely used to mitigate EMI, 
including in EVs. Cabling designed with a sheath of conductive mesh 
surrounding single or multiple power- or signal-carrying wires can form an 
effective shield when adequately grounded and mitigates some EMI (Figure 
5). Having one shield around numerous wires can be more efficient than 
wrapping them individually.5 Electronic systems, including power electronic 
circuit boards, inverters, and electric motor assemblies, can be enclosed in 
conductive metal cases and grounded. This helps to mitigate EMI, particularly 
the capacitive EMI, reduce the possibility of electric shock, and protect 
against the elements to which these components are exposed during their 
operating life in an automobile. 

 

 
5 See Reference: 27 
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Figure 5. Typical High-Voltage Cable Construction 

 

 

By preventing unwanted EMI from infiltrating the signal path, shielded cables 
can help maintain the integrity of AM radio signals as they traverse the 
vehicle's electrical system. This ensures that drivers and passengers can have 
better AM radio broadcast reception. 

Filtering 
Filtering is another commonly used mitigation technique, beneficial for 
mitigation against conductive EMI. EMI filters are electronic components 
designed to attenuate or suppress unwanted EMI within a given frequency 
range. This concept is illustrated in Figure 6. In EVs, EMI filters are strategically 
integrated into the vehicle's electrical system to address interference issues 
affecting AM radio reception.  

Figure 6. Filtering as a Means of EMI Mitigation 

 

 

 

Several considerations regarding EMI filters in EVs are worth noting. First, 
concerning frequency range, low-pass EMI filters can be specifically designed 
to reduce noise in the AM radio frequency band (530 kHz to 1700 kHz), 

Image adapted from: Knowles Precision Devices Blog 
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allowing low-frequency signals to pass while attenuating higher-frequency 
noise. Second, filters can be integrated into various parts of the EV's electrical 
system, such as the power distribution unit, inverter, and charging 
infrastructure. High-performance filters with excellent attenuation 
characteristics and higher cost are typically desired to ensure minimal signal 
degradation.  

Active Noise Cancellation 
High-voltage power inverters create noise in the AM band that can be 
mitigated using active noise-cancellation techniques.6 Active noise 
cancellation works by monitoring the noise generated within an inverter and 
generating an opposing signal that cancels it.  

Placement 
The placement of components essential to EV propulsion and AM radio 
reception is pivotal in EMI management. The physical arrangement of 
components like motor controllers, inverters, and battery management 
systems can minimize EMI. This is heavily dependent on the physical and 
electrical architecture of the vehicle in question. Some OEMs locate the 
inverter near the battery rather than near the motor.  This results in long 
high-power alternating current (AC) cables and EMI. 

Improvements to AM Radio Receivers 
In most automobiles, AM radio receivers tend to be relatively simple 
compared to other radio receivers (e.g., GNSS, cellular, satellite). AM car 
antennas are typically short, tuned whip antennas that pick up only the 
electric field in the AM band. On the other hand, handheld AM radio receivers 
usually pick up the magnetic field. Combining the signals from two or more 
antennas of different types or locations on a vehicle makes it possible to 
reject noise from nearby sources and pick up only the signal from the distant 
AM transmitting tower.7 It is important to note that these tuner-based 
approaches do not address the root causes of EMI in EVs but offer an 
additional option, with cost, to make the AM band less susceptible to EMI 
noise. 

 

6 See Reference: 28 

7 See Reference: 27 
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Long-Term Redesign 
Automakers with internal combustion engines (ICE) and EV programs can 
mitigate additional AM band interference issues through vehicle-level 
redesign. This redesign will likely be optimized over several iterations, which 
could take three to five years. In the initial release, given the pressures of 
reducing go-to-market time, automakers focus on the significant changes in 
the powertrain systems to transition from ICE to EVs. Typically, only “as-
needed” changes in chassis and body systems are made, notwithstanding 
the nearly independent changes in the “fast-cycle” infotainment or 
connected vehicle systems. As a result, it is not surprising that AM radios in 
first-generation EVs might be exposed to new sources of EMI. The next 
generation of EVs will likely incorporate the requisite chassis and body 
changes, with updates to powertrain technology (noting that changes driven 
by improved battery chemistry will continue). This second generation could 
be a fully redesigned vehicle with a better tolerance to EMI. However, the 
solution involves a third-generation version of a fully redesigned vehicle, 
where a component and system-level EMC are carefully planned. At that 
point, AM radios will not face the same level of EMI as the first-generation 
EVs. EMI can never entirely be eliminated in the AM band, given the sensitive 
nature of amplitude modulation to all signals that pass through the AM band.  
However, in future redesigned vehicles, AM radio mitigation will likely not 
have the material and test costs nor the added incremental weight burden it 
poses to the current production EVs.8  

Removal of Analog AM Radio 
Analog AM band mitigation costs, both material and potentially substantial 
engineering costs through development and testing, can be avoided by 
deleting analog AM radio from the vehicle. Many EV manufacturers have 
pursued this method to solve the poor AM band reception by providing 
alternative audio product options to their customers. These include FM, 
satellite, Bluetooth, and phone connectivity, allowing consumers to curate 
their in-car audio experience. Additionally, AM radio content can be accessed 
through digital AM radio if the broadcast is available, which has less noise and 
includes more text information for the user interface, or in-car streaming 
services stream AM station content. 

  

 
8 See Reference: 29 and 30 
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Figure 7. Potential Mitigation Solutions for AM Radio Interference in EVs 

 

AM Noise Mitigation: Cost and Weight 
Considerations 
EMI and EMC design expertise today is mainly in the supply base, not with 
the legacy ICE automakers who are now rapidly scaling their EV business. 
This results from more than a century-old requirements associated with the 
ICE vehicle design and associated automaker and supplier roles. The 
automakers typically design and manufacture major propulsion components 
(e.g., engines and transmissions). In contrast, the components in most non-
powertrain systems, delivering chassis, body, and infotainment or 
connectivity functions, are primarily designed or manufactured by the supply 
base.  Not surprisingly, the EMI and EMC expertise within the automakers has 
focused mainly on compliance requirements of modules or components, 
vehicle-level testing, and late-stage EMI mitigations where necessitated.   

With the large-scale investments in EVs, automakers who control the design 
and manufacturing of the underlying propulsion systems have recognized 
the need to build in-house capabilities in electromagnetics and related 
design and development skills. These capabilities exceed the in-house EMI 
and EMC skills in typical ICE-focused engineering organizations. This OEM 
capability development is needed because the propulsion system 
components of EVs (that OEMs design and often manufacture) include high-
power motors and inverters, all of which are sources of EMI. The automakers 
have recognized the need to design and engineer these components from 
the beginning to minimize EMI and to ensure EMC with all other vehicle 
electronic systems. The collateral benefit of this early-stage vehicle-level 
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design consideration being given to EMI and EMC is that other vehicle 
electronic systems (serving the chassis, body, infotainment, and connectivity 
functions), including the AM band radio, will be relatively free of EMI from 
other vehicle systems. That said, analog AM band radio will never be 
interference-free as intermittent extra-vehicular sources of interference, as 
found in analog AM band radios in ICE vehicles, will persist in the driving 
environment.  

In CAR’s discussions with independent subject matter experts (SMEs) active 
in standards bodies and education, it has become clear that in-house 
electromagnetic design capabilities will give the legacy automakers an early-
stage systemic design advantage, which will help avoid late-stage EMI 
mitigation costs. In the interim, there will be EMI mitigation costs between 
the first and second generations of EVs, where most legacy automakers are 
today. These costs will depend on several variables: the system architecture of 
the EV, the class and type of vehicle, and the chosen mitigation techniques.  
CAR’s SME discussions revealed that the material cost of addressing AM band 
interference in EVs is relatively low because mitigation measures are often 
necessary and implemented to support other electronic systems susceptible 
to EMI. CAR’s interview with one automaker revealed approximate shielding 
costs of $35 to $50 and filtering costs of $15 to $20 per vehicle. The shielding 
and filters can help mitigate interference with the functioning of electronic 
modules or components supporting attributes such as vehicle safety, 
durability, thermal conduction, and functional purposes of chassis, body, 
infotainment, and all the associated power distribution needs. They may be 
useful countermeasures, regardless of the presence of AM radio. CAR’s 
analysis in Figure 8 shows how much EMI mitigation costs through shielding 
and filtering in forecasted EV production. Countermeasures or EMI mitigation 
actions are taken in the late stages of product development. They can prove 
more expensive than those in the early stages of the vehicle design and 
development process. 
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AM band interference mitigation actions using shields and filters also add 
incremental weight. For example, CAR’s interviews with automakers and 
SMEs have indicated that a ferrite core filter weighs approximately 1000 
grams (about 2.2 lb.) This burden is a lot, as reducing vehicle weight is a big 
concern for automakers, and they pay a premium to save every pound of 
weight in the car. This imposes an extra cost burden on the automakers and 
has the consumer-facing functional impact of reducing the driving range of 
an EV. 

Conclusion 
The compatibility of EVs with AM radio reception poses a significant 
challenge due to EMI generated by the inherent properties of their high-
voltage electrical systems and onboard electronics. This interference distorts 
AM radio signals, affecting the listening experience for drivers and 
passengers.   

Several mitigation techniques are available that help address this issue, 
including shielded cables, EMI filters, strategic component placement, active 
noise cancellation, and AM receiver improvements. These solutions offer EMI 
mitigation, reducing AM band interference and enhancing reception within 
EVs. However, these mitigation measures have associated costs, depending 
on the techniques adopted to mitigate EMI and the underlying vehicle 
architectures. For instance, shielded cabling can increase the cost of the 
connection system by an estimated 30-40% over the baseline. At the same 
time, the mitigation techniques do not eliminate unwanted noise in analog 
AM radio for EVs completely. 

Returning to the central question of this research, the cost implications of 
implementing near-term EMI mitigation measures can pose a significant 
burden on automakers today. Some automakers have avoided “mitigation” 
costs by choosing not to offer analog AM radio in their products. Other 
automakers have faced increased charges in implementing EMI mitigation 
measures to provide analog AM radios in EVs. These costs have typically 
resulted from late-stage changes in the product development cycle.   
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Table 1. AM Radio Availability & Alternatives between EV-Producing Automakers 

Automaker AM 
Availability?  

Replacement/Alternative Offered? 

BMW No Offers Apple CarPlay, Android Audio, or Bluetooth 
options. 

Ford* No/Yes* Software updates for EVs without capabilities will all be in 
the future. 

Mazda No Offers Apple CarPlay, Android Audio, Bluetooth, FM, and 
AM radio.  

Polestar No Offers TuneIn (app offering AM digital streaming) and 
Bluetooth. 

Rivian No Offers Bluetooth capability. 

Tesla No Owner responsible: Offers Bluetooth, FM radio, satellite 
radio (when configured), Android Audio, and other 
Bluetooth options. Premium Connectivity includes in-car 
music streaming, including TuneIn. 

Volkswagen No Offers Apple CarPlay, Android Audio, other Bluetooth 
options, and SiriusXM. 

Volvo No It offers Apple CarPlay, other Bluetooth options, and 
SiriusXM. 

Honda Yes N/A: AM radio present. 

Hyundai Yes N/A: AM radio present 

Jaguar Yes N/A: AM radio present. 

Kia Yes N/A: AM radio present. 

Lucid  Yes N/A: AM radio present. 

Mitsubishi Yes N/A: AM radio present. 

Nissan Yes N/A: AM radio present. 

Stellantis Yes N/A: AM radio present. 

Subaru Yes N/A: AM radio present. 

Toyota Yes N/A: AM radio present. 

GM Defer to 
Alliance 

Defers to Alliance 

Mercedes-
Benz 

Defer to 
Alliance 

Defers to Alliance 

  
*Ford CEO Jim Farley announced that the company has reversed its decision to release 
new vehicles without AM radios: all 2024 Ford and Lincoln models will be equipped with 
AM radio. 



 © CENTER FOR AUTOMOTIVE RESEARCH  15 

References 
1) Press. (2022, December 1). Senator Markey urges automakers to maintain 
free broadcast radio in future EV models: U.S. Senator Ed Markey of 
Massachusetts. Ed Markey: United States Senator for Massachusetts. 
https://www.markey.senate.gov/news/press-releases/senator-markey-urges-
automakers-to-maintain-free-broadcast-radio-in-future-ev-models  

2) ProdataKey, Inc. (2022, October). What is EMI noise, and how does it affect 
my Access Control? ProdataKey, Inc. https://prodatakey.zendesk.com/hc/en-
us/articles/360046978834-What-is-EMI-noise-and-how-does-it-effect-my-
Access-Control-  

3) Wikimedia Foundation. (2023, October 14). Electromagnetic Interference. 
Wikipedia. https://en.wikipedia.org/wiki/Electromagnetic_interference 

4) Ansari, T. (2023, May 23). Ford Bringing AM Broadcast Radio Back to 
Electric Vehicles After Safety Concerns. The Wall Street Journal. 
https://www.wsj.com/articles/ford-bringing-am-broadcast-radio-back-to-
electric-vehicles-after-safety-concerns-2c9e9b2a  

5) Gryz, K., Karpowicz, J., & Zradziński, P. (2022). Complex electromagnetic 
issues associated with the use of electric vehicles in urban transportation. 
Sensors, 22(5), 1719. https://doi.org/10.3390/s22051719  

6) Hu, J., Xu, X., Cao, D., & Liu, G. (2019). Analysis and optimization of 
electromagnetic compatibility for electric vehicles. IEEE Electromagnetic 
Compatibility Magazine, 8(4), 50–55. 
https://doi.org/10.1109/memc.2019.8985599  

7) Inside Radio. (2021, December 16). Technical Paper suggests ways to 
reduce interference to AM radio in electric vehicles. Inside Radio. 
https://www.insideradio.com/free/technical-paper-suggests-ways-to-reduce-
interference-to-am-radio-in-electric-vehicles/article_493d3488-5cb8-11ec-
9822-43674ed3dc3d.html  

8) Koziol, M. (2023, July 3). EV Interference Doesn’t Have to Kill AM Radio. IEEE 
Spectrum. https://spectrum.ieee.org/am-radio-ev-interference  

9) Rao, V. K. (2019). Design of High Voltage Cable for Electric Vehicle. 2019 IEEE 
Transportation Electrification Conference (ITEC-India). 
https://doi.org/10.1109/itec-india48457.2019.itecindia2019-26  

10) Wang, H., Ji, C., Zhang, C., Zhang, Y., Zhang, Z., Lu, Z., Tan, J., & Guo, L. J. 
(2019). Highly transparent and broadband electromagnetic interference 
shielding based on ultrathin doped AG and conducting oxides hybrid film 



 © CENTER FOR AUTOMOTIVE RESEARCH  16 

structures. ACS Applied Materials & Interfaces, 11(12), 11782–11791. 
https://doi.org/10.1021/acsami.9b00716  

11) Wu, Q., You, Z., Li, J., Wu, T., & Luo, L. (2023). Evaluating electromagnetic 
interference for fault analysis and maintenance in new energy vehicles. 
Electrica, 23(2), 357–365. https://doi.org/10.5152/electrica.2023.22120 

12) Electronic Environment. (n.d.). A review of the principal EMI coupling paths 
– the key to understanding and preventing or solving EMI problems part 1 " 
Electronic environment. 

13) Wallace, W. (2021, December 17). How prevalent is EMI shielding in 
vehicles? SAT Plating. https://www.satplating.com/education/how-prevalent-
is-emi-shielding-in-vehicles/  

14) Kedem, G. (2023, March 14). The compounding cost of EMI in today’s 
connected vehicle. Electronic Design. 
https://www.electronicdesign.com/markets/automotive/article/21261915/valen
s-semiconductor-the-compounding-cost-of-emi-in-todays-connected-
vehicle  

15) Tasking. (2017, October 10). Electromagnetic interference in vehicles with 
Advanced Driver Assistance Systems. Tasking. 
https://resources.tasking.com/p/electromagnetic-interference-vehicles-
advanced-driver-assistance-systems  

16) Matthews, P. (2023, April 5). Overcoming EMI in electric vehicle 
applications. Knowles Precision Devices Blog. 
https://blog.knowlescapacitors.com/blog/overcoming-emi-in-electric-vehicle-
applications  

17) Cadence System Analysis. (2023, August 11). It's all about EMI in electric 
vehicles. Cadence System Analysis. https://resources.system-
analysis.cadence.com/blog/msa2022-all-about-emi-in-electric-vehicles  

18) MIL-DTL-83528C, detail specification: Gasketing material, conductive, 
shielding gasket, electronic, elastomer, EMI/RFI general specification for (5 
Jan 2001) [superseding MIL-G-83528B]. EverySpec Standards. (2001, January 
5). http://everyspec.com/MIL-SPECS/MIL-SPECS-MIL-DTL/MIL-DTL-
83528C_11064/  

19) IEEE SA - IEEE standard method for measuring the shielding effectiveness 
of enclosures and boxes with dimensions between 0.1 m and 2 m. IEEE 
Standards Association. (2014, January 15). 
https://standards.ieee.org/ieee/299.1/4061/  



 © CENTER FOR AUTOMOTIVE RESEARCH  17 

20) IEEE standard method for measuring the effectiveness of 
electromagnetic shielding enclosures. IEEE Standards Association. (2007, 
February 28). https://standards.ieee.org/ieee/299/3090/  

21) Ott, H. W. (2009). Electromagnetic compatibility engineering. John Wiley & 
Sons. 

22) Lipu, M. S., Faisal, M., Ansari, S., Hannan, M. A., Karim, T. F., Ayob, A., Hussain, 
A., Miah, Md. S., & Saad, M. H. (2021). Review of electric vehicle converter 
configurations, control schemes, and optimizations: Challenges and 
suggestions. Electronics, 10(4), 477. 
https://doi.org/10.3390/electronics10040477  

23) Mistry, M. (2023, May 29). The hidden heroes of electric vehicles: EMC and 
Emi Protection. LinkedIn. https://www.linkedin.com/pulse/hidden-heroes-
electric-vehicles-emc-emi-protection-mohit-mistry/  

24) ZHAI, L. (2022). Electromagnetic compatibility of Electric Vehicle. 
SPRINGER VERLAG, SINGAPOR.  

25) Seminars with Würth: EMC-compliant high-speed connectivity. KDPOF. 
(2023, July 27). https://www.kdpof.com/automotive-seminars-with-wurth-
elektronik-emc-compliant-optical-high-speed-connectivity/  

26) Müller, T., Sonner, D., Heubusch, S., & Düll, M. (2014). Tuner-Based EMI 
Reduction for Broadcast Receivers 

27) CAR, & Todd Hubing. (2023, October 17). President, LearnEMC 

28) Luo, F., & Narayanasamy, B. (2019). A Survey of Active EMI Filters for 
conducted EMI Noise Reduction in Power Electronic Converters. In IEEE 
Transactions on Electromagnetic Compatibility (6th ed., Vol. 61, pp. 2040–
2049). essay, IEEE.  

29) McLellan, J. (2023a, July 18). Do we need to sacrifice our radios for electric 
vehicles? LinkedIn. https://www.linkedin.com/pulse/do-we-need-sacrifice-
our-radios-electric-vehicle-part-joanna-mclellan/  

30) McLellan, J. (2023b, July 19). Do we need to sacrifice our radios for electric 
vehicles? LinkedIn. https://www.linkedin.com/pulse/do-we-need-sacrifice-
our-radios-electric-vehicle-part-joanna-mclellan-
1c/?trackingId=5LyzPTXDSOmj3BlMn8o1BA%3D%3D 

 

 

 




