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GLOBAL EFFORTS TO MAKE A SAFER 
AND BETTER INTERNET FOR CHILDREN
The Advancement of Age-Appropriate Design and Age Verification Standards
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The IEEE Standards Association (IEEE SA) is a collaborative organization where 
innovators raise the world’s standards for technology. IEEE SA provides a globally 

open, consensus-building environment and platform that empowers people to work 
together in the development of leading-edge, market-relevant technology standards, 

and industry solutions shaping a better, safer, and sustainable world.

By IEEE Standards Association

Since the internet became widely available to 
the public in the early 1990s, society has gained 
incredible benefits but also inherited significant risks. 
Over the past two-plus decades, we have witnessed 
and perhaps experienced first-hand the rise of all 
types of cybercrimes against governments, businesses, 
and individuals, as well as online addiction and 
behavioral risks.

Unfortunately, these risks also apply to our most 
vulnerable, our children. Risks to minors include 
online grooming, exposure to inappropriate content, 
privacy violations, cyberbullying, manipulative 
advertising, and online addiction. Some laws have 
addressed these issues to some degree; one significant 
U.S. federal law is the Children’s Online Privacy 
Protection Act (COPPA)2. COPPA, effective since 
2000, establishes foundational rules for how online 
services must handle personal data from children 
under age 13. On April 22, 2025, the Federal Trade 
Commission (FTC) issued new amendments to 
COPPA, updating its requirements to reflect evolving 
digital practices, which took effect on June 23, 2025, 
and require full compliance by April 22, 2026.

At the federal level in the U.S., proposed legislation 
attempting to control online content and access of 
minors has failed. The roadblocks are tied to a complex 
mix of constitutional concerns, privacy risks, technical 
challenges, and political fragmentation. Defeats include 
the Communications Decency Act (1996), struck down 
by the U.S. Supreme Court in 1997, and the Child 
Online Protection Act (1998), which never went into 
effect due to ongoing legal challenges, as well as more 
current efforts, such as the Kids Online Safety Act 
(2023), have not passed. 

Significant and effective efforts in the U.S. to enact 
online age verification mandates have fallen to the 
states, resulting in a patchwork of state-level laws 

Children now make up roughly one-third 
of all internet users worldwide. Greater 
connectivity has enabled young people to 

benefit from educational content, communication 
tools, and entertainment, but it has also exposed 
them to harmful content, exploitation, data privacy 
risks, and potential addiction problems. The United 
Nations has confirmed that its Convention on the 
Rights of the Child1 also applies to the digital world.

One area gaining strong focus is age verification. 
For policymakers, age verification is a critical tool 
to enforce child protection laws and uphold digital 
rights. For digital service providers, it’s a strategic 
imperative for ensuring compliance, building trust, 
and protecting brand integrity. 

The IEEE Standards Association has been at 
the forefront of age-appropriate design and 
age verification standards and certification. As 
technology advances, our commitment to safer and 
more responsible online spaces must grow too, in 
which accessing such spaces in an age-appropriate 
manner isn’t just a legal requirement, but a social 
responsibility. IEEE standards provide a practical 
and implementable foundation for this.

AGE VERIFICATION IS NOT A NEW CALLING

The concept of verifying age to protect children 
began long before the advent of the internet. 
In the United States, for example, age verification 
was used as a tool to enforce child labor laws such 
as New York’s 1903 labor law, which eventually 
led to federal birth certificate standards. Since 
then, other federal laws have been enacted that 
set age requirements for purchasing tobacco 
products, e-cigarettes, medical marijuana, and 
pharmaceuticals, or watching a movie in a theater, 
or gambling online.
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verification trials in 2023. A proposed ban on social 
media use by children under 16 is scheduled to take 
effect in December 2025, and industry age assurance 
codes to support enforcement are being drafted. 

China requires real-name registration and facial 
recognition for youth gaming, limited to three hours of 
gaming per week. While pornography is banned, age 
verification is also applied to gaming and social platforms. 

Japan uses the “My Number” system for age checks 
across games, manga, and video platforms. It also 
enforces limits on gacha microtransactions to protect 
minors. There is no blanket ban on social media use, 
but platforms engage in voluntary self-regulation.

However, enforcement and infrastructure vary widely. 
In many developing regions, such as parts of Africa 
and Southeast Asia, age verification laws are either 
absent or inconsistently enforced. This highlights 
the need for international cooperation and capacity 
building to ensure that children everywhere benefit 
from the same level of protection.

A STANDARD FOR AGE VERIFICATION: 
IEEE 2089.1-2024

Published in May 2024, the IEEE 2089.1™, Standard 
for Online Age Verification6 was developed by industry 
experts from around the world. It is part of the IEEE 
2089 series of standards, which was initiated by and 
based on the 5Rights Principles for children, focusing 
on age-appropriate design of digital services and 
helping to build a better digital world for children.

The IEEE 2089.1 standard was developed to provide 
a set of processes for digital services to verify or 
estimate a user’s age or age range with a proportionate 
degree of accuracy and certainty in determining a 
child’s age. This allows organizations to manage 
access to their products and services based on the 
suitability of age, keeping the rights and needs of 
children in mind.

requiring age verification for access to adult content or 
social media platforms. Currently, about half of U.S. 
states have passed laws that are either in effect or await 
effective dates. These laws vary widely in scope and 
enforcement. For example, states such as Louisiana, 
Texas, Utah, and Arkansas require websites with 
sexually explicit content to verify users are 18 or older 
using government-issued ID or third-party services.

These state laws have met legal challenges. Notably, 
in June 2025, the U.S. Supreme Court upheld a 
Texas law3 requiring age verification for access to 
websites hosting sexually explicit material. The Court 
ruled 6-3 that the law, House Bill 1181, does not 
violate the First Amendment, finding that the state’s 
interest in protecting children from harmful content 
outweighs the burden on adults seeking access to 
such material. The ruling is significant because it 
marks the first time the Supreme Court has allowed 
age verification requirements on adult consumers to 
protect minors online. 

Some states have passed laws focused on social media 
restrictions, imposing age verification and/or parental 
consent and other age-appropriate design features 
such as curfews, time limits, and privacy settings for 
children of various ages.

AGE VERIFICATION IS A GLOBAL ISSUE

In the European Union, policymakers have taken 
a more aggressive approach and made significant 
progress toward implementing harmonized age 
verification laws across member states. Like COPPA 
in the U.S. and the Online Safety Act (OSA) in the 
United Kingdom4, the Digital Services Act in the 
European Union5 officially recognizes minors as 
a distinct risk group that requires stronger safeguards.

In other parts of the world, countries are rapidly 
adopting online age verification laws. For example, 
Australia’s eSafety Commissioner conducted age 

Enforcement and infrastructure vary widely. In many developing regions, such 
as parts of Africa and Southeast Asia, age verification laws are either absent or 
inconsistently enforced. 
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offer a level of validation for Age Assurance decisions 
that may be either required by law or voluntarily 
implemented for business or social reasons.

A STEP FURTHER: AGE-APPROPRIATE DESIGN

Countries around the world are increasingly adopting 
age-appropriate design code policies inspired by 
pioneering frameworks such as the United Kingdom’s 
Age-Appropriate Design Code and multiple 
similar frameworks based upon it. These policies 
aim to safeguard children’s rights and well-being 
in digital environments by mandating privacy-by-
design principles for online services likely to be 
accessed by minors. The UK’s code, enacted in 2020 
and enforceable since September 2021, set a global 
precedent with its 15 standards rooted in the UN 
Convention on the Rights of the Child, influencing 
similar initiatives in Ireland, Sweden, Indonesia, 
and Australia. 

Age verification can help digital services providers, 
policymakers, and regulators to address requirements 
from various jurisdictions around the world, including:
•	 Age-Appropriate Design Codes in the UK, 

California, and more;
•	 Europe’s Digital Services Act, General Data 

Protection Regulation (GDPR), and Audiovisual 
Media Services Directive (AVMSD);

•	 US’s Children’s Online Privacy Protection Act 
(COPPA); and

•	 India’s Digital Personal Data Protection Act 
(DPDPA)

These processes associated with digital services are 
essential in creating a digital environment that supports, 
by design and delivery, children’s safety, privacy, 
autonomy, agency, and health. The program specifically 
provides a set of guidelines and best practices that 

http://www.element.com
mailto:contact.us@element.com
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Regulation, Governance of Electronic Systems in 
Child Protection.11 

SEAL OF ASSURANCE: IEEE AGE 
VERIFICATION CERTIFICATION PROGRAM

The IEEE SA offers a globally- and industry-
respected Age Verification Certification Program12, 
which assesses the design, specification, evaluation, 
and deployment of age verification systems against 
the framework identified in the IEEE 2089.1, 
Standard for Online Age Verification. It is part of 
the IEEE 2089 series of standards deliverables, 
focusing on age-appropriate design of digital 
services and helping to build a better digital world 
for children.

The certification program provides technology 
organizations with the means to verify to regulators 
and consumers whether their age assurance systems 
work as intended. Governing bodies can also leverage 
the certification and standard when establishing 
age verification mandates. Online users and those 
responsible for the welfare of children can more easily 
identify brands and systems that are implementing 
age-appropriate measures that are compliant with the 
program’s established framework.

LOOKING AHEAD

The advancement of age-appropriate design and 
age verification standards by IEEE SA is helping 
stakeholders, including digital services providers, 
policymakers, and regulators, to address requirements 
from various jurisdictions around the world. 

While many digital service providers only implement 
age-appropriate design and age verification measures 
to comply with governmental mandates, the 
opportunity, standards, and certification process are 
available to those who are willing to do so proactively 
and show their commitment to helping create an 
online environment that is not only safer for children 
but also respects their rights. 

No federal policy exists in the United States. 
Therefore, it is up to the states to consider similar 
legislation, with California, Maryland and Vermont 
having modeled after the UK’s Age Appropriate 
Design Code. These frameworks emphasize high 
privacy settings by default, age assurance, data 
protection impact assessments, and transparency 
tailored to children’s understanding. As digital 
platforms increasingly shape young people’s lives, 
these codes represent a growing global consensus on 
the need for robust, child-centric data governance.

The IEEE SA’s focus on human-centric design and 
the need to protect children online has resulted in 
the development of advanced frameworks for the 
age‑appropriate design of internet platforms7 to 
support this growing demand. This community is 
helping organizations design and develop digital 
services that are age-appropriate and deliver against 
the cultural and legal privileges they are entitled to 
in digital environments.

Informed by the United Nations Convention on 
the Rights of the Child (CRC) and built upon the 
principles developed by the 5Rights Foundation8, 
IEEE 2089-2021, Standard for Age Appropriate 
Digital Services Framework9 establishes a 
recommended set of processes that help enable 
organizations to make their products and services 
age appropriate, including consideration of risk 
mitigation and management through the life cycle 
of development, delivery, and distribution.

IEEE SA recently launched the Technology 
Policy Collaborative to further leverage IEEE’s 
neutral, trusted expertise to help governments 
address complex technical and societal challenges 
in strategic areas, such as digital governance. As a 
model for collaborative policy development, IEEE 
SA announced the culmination of its collaboration 
with policymakers in Indonesia10 in May 2025 
on the recently passed Indonesian Government 

The advancement of age-appropriate design and age verification standards by 
IEEE SA is helping stakeholders, including digital services providers, policy makers, 
and regulators, to address requirements from various jurisdictions around the world.
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8.	 “Building the digital world that young 
people deserve,” posted to the website of the 
5Rights Foundation. 

9.	 “IEEE Standard for an Age Appropriate Digital 
Services Framework Based on the 5Rights Principles 
for Children,” posted to the website of the IEEE 
Standards Association. 

10.	 “IEEE Provides Strategic Expertise as Indonesia 
Adopts First Age-Appropriate Design Regulations in 
Asia,” posted to the website of the IEEE Standards 
Association, May 14, 2025.

11.	 “Governance of Electronic System Implementation 
in Child Protection,” translation of Indonesia’s 
Government Regulation (PP) Number 17 of 2025 on 
the Implementation of Electronic Systems in Child 
Protection.”

12.	 “IEEE Online Age Verification Certification 
Program,” posted to the website of the IEEE 
Standards Association.

ENDNOTES

1.	 “Convention on the Rights of the Child,” from the 
UNICEF website.

2.	 “Children’s Online Privacy Protection Act,” posted 
to the website of the Attorney General of Texas 

3.	 Ruling by the Supreme Court of the United States, 
“Free Speech Coalition, Inc. et.al., v. Paxton, 
Attorney General of Texas,” June 27, 2025. 

4.	 “Online Safety Act: explainer,” posted to the 
website of Gov.UK, April 24, 2025. 

5.	 “The Digital Services Act,” posted to the website of 
the Commission of the European Union. 

6.	 “IEEE 2089.1-2024, IEEE Standard for Online 
Age Verification,” posted to the website of the 
IEEE Standards Association.

7.	 See “Enabling Trustworthy Digital Experiences 
for Children,” posted to the website of the IEEE 
Standards Association.

mailto:info@apamericas.com
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FAILURE TO FOLLOW  
WARNINGS AND INSTRUCTIONS
Is that Foreseeable?
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and other product sellers in all areas of product safety, regulatory compliance, and product liability 
prevention, including risk assessment, design, warnings and instructions, safety management, 

litigation management, post-sale duties, recalls, dealing with the CPSC, contracts, and document 
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By Kenneth Ross, Senior Contributor

misuse, alteration, and modification” (hereinafter 
“misuse”). Accordingly, a manufacturer must also 
design its product and provide warnings so that it 
is safe from foreseeable misuse. 

Injury caused by misuse does not provide a separate 
theory of liability, per se, but instead relates to the 
issue of whether a product is defective and whether 
a causal connection exists between the defect and 
injury. Misuse, as a legal concept, is also relevant to 
the comparative fault doctrine, which can be used 
to reduce a manufacturer’s liability based on the 
plaintiff ’s product misuse. 

Setting aside the legal concept, though, the 
practical question for the manufacturer is what 
conduct will the courts and juries consider 
“misuse?” As one would suspect, the answers are 
all over the map. In fact, in a number of situations, 
similar conduct has been deemed foreseeable 
misuse in one court and unforeseeable misuse in 
another court. But there are some common themes 
that run through the cases that provide some 
guidance to manufacturers. 

First, courts generally recognize that “nothing is 
unforeseeable” (especially in retrospect) and that 
the ways in which a product can be misused are 
“endless.” To counter absolute liability for product-
caused harms, however, courts have attempted to 
limit the foreseeability concept to that which is 
“reasonably foreseeable.” 
 
Recognizing this limitation, one court memorably 
stated: “Reasonably foreseeable … does not 
encompass the far reaches of pessimistic 
imagination”.4 While true, this limitation is not all 
that helpful as a guide to manufacturers because 
an event must occur before a jury gets to decide 
whether it was foreseeable, reasonably or otherwise.  

In previous articles I have written, I have talked 
about what is reasonably foreseeable misuse and 
how that should be taken into account during 

the design of the product,1 how to navigate the safety 
hierarchy,2 and how to create effective warnings 
and instructions.3 All of these subjects merge when 
discussing the foreseeability of product users not 
following warnings and instructions. 

WHAT IS FORESEEABLE MISUSE?

At the birth of product liability, the California Supreme 
Court in Greenman v. Yuba Power Products, Inc., 377 
P.2d 897 (Cal. 1963), limited the manufacturer’s 
liability to a product that was “unsafe for its intended 
use.” Section 402A of the Restatement (Second) of 
Torts, adopted shortly after Greenman, imposed no 
liability for injuries caused by consumer “mishandling,” 
“over-consumption,” and “excessive use.”   

While considerable confusion arose over the years 
about what effect these limitations had on liability, 
the concept of “misuse” as a defense or limitation 
on a manufacturer’s duty became firmly entrenched 
in the law. 
  
The Restatement Third, Torts: Products Liability 
(1998) (“Restatement 3d”), continued that precedent 
by confirming that a manufacturer is liable only when 
its product is put to reasonably foreseeable uses. If 
its use and the harm occurring during that use are 
reasonably foreseeable, then the manufacturer must 
design the product to eliminate or minimize the risk 
of the foreseeable use. In addition, the manufacturer 
must warn of known or reasonably foreseeable risks 
that remain in the product. 

However, consistent with case law as it developed 
after 1965, the Restatement 3d also provided that a 
manufacturer can be liable for “foreseeable product 

mailto:kenrossesq@gmail.com
https://incompliancemag.com/author/kennethross
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…when a safer design can reasonably be implemented 
and risks can reasonably be designed out of a product, 
adoption of the safer design is required over a warning 
that leaves a significant residuum of such risks.5 

On this hierarchy, a court in Massachusetts said 
the following:

If a slight change in design would prevent serious, 
perhaps fatal, injury, the designer may not avoid 
liability by simply warning of the possible injury. We 
think that in such a case, the burden to prevent needless 
injury is best placed on the designer or manufacturer 
rather than on the individual user of a product.6

So, before you can rely on a warning, the question is 
whether the manufacturer should instead make the 
design safer or whether a guard will minimize the risk 
better than relying on a warning or instructions that 
consumers can ignore. Assuming you can warn, then 
the question is whether the warnings and instructions 
are adequate.

FAILURE TO FOLLOW WARNINGS CASELAW

It is clear in the law that failure to follow warnings 
and instructions is a product misuse. Professor 
Owen said the following in his hornbook on Product 
Liability Law:

A user’s failure to follow a manufacturer’s warnings 
of danger or instructions on safe use provides a 
special form of misuse that ordinarily should bar 
recovery whenever the danger from non-compliance 
is evident, the non-compliance is a substantial cause 
of the plaintiff ’s harm, and there is no simple way or 
apparent reason for the manufacturer to design the 
danger out of the product.  

And Professor Owen quotes from the Restatement 
(Second) of Torts, which says:

Where warning is given, the seller may reasonably 
assume that it will be read and heeded; and a product 
bearing such a warning, which is safe for use if it 
is followed, is not in a defective condition nor is it 
unreasonably dangerous.

In addition to the case law, a few states have laws 
that preclude liability for a manufacturer when the 
injured party ignores the warnings and instructions. 
Statutes in Arizona, New Jersey, North Carolina, and 

Certainly, though, foreseeable use (or misuse) is 
broader than “intended use.” One state statute defines 
“reasonably anticipated use” as any use or handling of 
the product that the manufacturer should reasonably 
expect of ordinary persons in the same or similar 
circumstances (see Louisiana Rev. Stat. § 2800.53). 
In addition, a technical standard for machine tools 
defines “reasonably foreseeable misuse” as unintended 
conduct that may result from “readily predictable 
human behavior” (see ANSI B11 (2008)). 

In some situations, the manufacturer does 
something that increases the probability of 
unintended human behavior. For example, it may 
design a product in a way that increases the chance 
that the user will misuse or alter it because of some 
difficulty in using the product as originally designed. 
Or the product’s marketing may invite misuse by 
showing unintended users or intended users using it 
in an unintended and unsafe way. In both situations, 
the user and the use would arguably be considered 
“reasonably foreseeable.”   

The difficulty is even greater in warnings cases. Is it 
foreseeable that a product user will ignore warnings 
and instructions? Of course it is. That is the reason 
that safety engineering principles, some case law, and 
the Restatement 3d all encourage manufacturers to 
design out a hazard or guard against it before, as a 
last resort, warning against it. 

But assuming that the manufacturer designed or 
guarded its product as safely as reasonably possible, 
can it rely on a warning if it is foreseeable that 
users might ignore the warnings? Thankfully, yes, 
assuming that the warning was adequate, which 
will be discussed in more detail later. Judges and 
juries understand that manufacturers cannot make 
product users read and follow warnings. Any other 
answer would require manufacturers to sell products 
with no significant risk of harm based on their 
design and guarding. With most products, this is 
impossible to do. 

THE SAFETY HIERARCHY

So, the first question is whether a warning is 
permissible instead of designing out the hazard or 
warning against it. The engineering concept is called 
the “safety hierarchy.”  It is also a legal concept that is 
described as follows:
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reasonably foreseeable. In that case, the manufacturer 
would have a defense against that lawsuit.

CPSC’S POSITION ON FAILURE TO 
FOLLOW WARNINGS

Let’s see what the U.S. Consumer Product Safety 
Commission (CPSC) has said about not following 
warnings and instructions. Not surprisingly, since 
they are not restricted by state laws, the Restatement 
language, or case law, some people at the CPSC take 
the position that, since it is foreseeable that users will 
not follow warnings and instructions, if the product 
could have been designed more safely, then the 
product could be considered defective and should be 
recalled. The CPSC has also taken the position, on 
occasion, that if the product can’t be designed more 
safely, and warnings are not being followed, maybe the 
product should not continue to be sold. 

Indiana provide protection against such a lawsuit. For 
example, the law of Indiana says:

It is a defense to an action under this article … that 
a cause of the physical harm is a misuse of the product 
by the claimant or any other person not reasonably 
expected by the seller at the time the seller sold or 
otherwise conveyed the product to another party.7

And Indiana case law provides that misuse “is 
established as a matter of law when the undisputed 
evidence proves that plaintiff used the product 
in direct contravention of the product’s warnings 
and instructions.”

Using this law, the Indiana Court of Appeals held 
that the failure to follow warnings and instructions 
is unforeseeable product misuse and therefore the 
manufacturer is not subject to liability.8 The court 
held that the product involved in the accident:

[w]as used in direct contravention of its label ’s 
prominent and explicit warnings regarding 
flammability and instructions regarding flame cutting 
an empty drum and/or exposing it to heat.

Therefore, “the defense of misuse was established as a 
matter of law” because the defendant “could not have 
reasonably expected that it would be misused in the 
way that it was.”  

Specifically, the court said that “the large, prominent 
warning label on the top of the drum informed 
readers that the contents of the drum were flammable 
and explosive and would remain so even when drum 
was empty unless it had been reconditioned.” The 
court also found that the label “specifically informed 
readers in no uncertain terms not to cut the drum 
with a flame even if empty, instructions which, if 
followed, would have avoided the danger posed by 
the drum altogether.” 

In conclusion, the court held that the evidence 
established that the warning label gave reasonable 
warnings about the dangers posed by the drum 
and how to avoid them, but that the decedent still 
ignored them.

So, while all misuse is foreseeable, it is not necessarily 
reasonably foreseeable. Thus, many courts have held 
that not following warnings and instructions is not 

https://www.mpe.co.uk
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or only in English, or that the design could have been 
made safer.

In a recent lawsuit against Tesla, the court said the 
following:

[Consumer’s] failure to read the warnings in the 
Owner’s Manual is not the end of the inquiry because 
“the mere existence of warnings in an instruction 
manual is not dispositive of the adequacy of the 
warnings . . . [given that a] warning may be defective 
not only by virtue of inadequate wording, but as a 
result of its location and the manner in which the 
warning was conveyed.” 10

The same court also said:
Still, a plaintiff ’s failure to warn claim may still 
survive, notwithstanding the consumer’s failure to read 
the warning, where the very nature of the defendant’s 
breach is such that it causes the consumer to fail to read 
the warning that would have prevented the injury.

Therefore, thought needs to be given to how to 
provide the most effective safety communications. 
On-product warnings and hard copy instructions 
are the typical ways to provide this information. 
But the manufacturer needs to think about location, 
accessibility, and conspicuity of this information in 
addition to the mere adequacy of the language. 

In addition, the manufacturer must think about other 
ways to communicate safety information that may be 
more likely to be read or heard. For example, here are 
other possible ways to communicate:
•	 Instructions that appear on websites of 

manufacturers and retailers;
•	 Safety videos and safety manuals on manufacturer’s 

websites, or that accompany the product;
•	 Training software that accompanies products or 

is online;
•	 Training at dealers’, manufacturers’, or retailers’ 

facilities;

For example, the CPSC recently sued Leachco, 
a manufacturer of an infant lounger that caused 
several deaths after parents violated clear warnings 
and instructions about safe use. The Pacific Legal 
Foundation (PLF) that is defending Leachco just 
issued a white paper discussing this case and the 
CPSC’s position on this subject.9  PLF said:

Through its interpretive rules, the CPSC allows itself 
to consider any factors that the agency deems relevant 
when identifying a substantial product hazard. Most 
importantly here, the CPSC never identified any 
objective design or manufacturing defect with the 
product itself. Instead, using its “ interpretive” rules, the 
agency claimed that the Podster was defective because it 
was “reasonably foreseeable” that parents and caregivers 
might ignore the Podster’s warnings and misuse it.

They also said:
The CPSC declared that consumer misuse could, by 
itself, render a product defective. In other words, 
product “ defects” can include no defects at all—just 
the potential for or evidence of misuse, in the CPSC’s 
judgment. Such an approach could be applied to every 
product on the market.

PLF suggests that the following be done to fix this 
position of the CPSC:

Ultimately, Congress has the power, either by amending 
the Consumer Product Safety Act or through other 
legislation, to define terms such as “product defect” that 
remain statutorily undefined. Doing so could reduce vast 
agency discretion and establish more objective standards 
for determining substantial product hazards.

WARNINGS ADEQUACY

So, let’s assume that the product is designed as safely 
as possible and consumers are not following the clear, 
unambiguous warnings and instructions. Consumers 
usually have lots of excuses for why they did not follow 
the warnings. For example, the safety precautions are 
too hard to comply with, or they are too detailed or 
too general, too small, in the wrong location, unclear, 

Thought needs to be given to how to provide the most effective safety communications. 

On‑product warnings and hard copy instructions are the typical ways to provide this information.
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•	 Warnings and instructions at the point of sale and 
in marketing literature;

•	 Safety video shown at dealer location before 
delivery; and

•	 Require customers to confirm safety messages on 
delivery and confirm that anyone who will use the 
product is trained in safety.

That way, it is less likely for a court to hold that 
it was the manufacturer’s conduct that caused 
the consumer to not see or follow the warnings 
and instructions. 

CONCLUSION

So, while the law is helpful in arguing that not 
following warnings and instructions constitutes 
unforeseeable misuse, the courts and the CPSC may 
not be receptive to these arguments, especially when 
specific users, such as children, are injured. 

If the product is designed as safely as possible and a 
number of consumers are ignoring the warnings and 
instructions and hurting themselves, it is hard for a 
manufacturer to argue that nothing needs to be done. 
At a minimum, they should report to the CPSC and 
maybe argue that the CPSC needs to issue a safety 
regulation that includes enhanced warnings to be 
publicized by the CPSC and the manufacturer.11 This 
would hopefully prevent accidents, help in defending 
future product liability cases, and satisfy the 
CPSC’s desire to do something. 

The manufacturer must be able to defend 
the adequacy of the design and show that it 
was not feasible or cost-effective to make the 
design safer. And then show that the warnings 
provided were clear, complete, accessible to 
the user, could easily be followed and that 
the accident would not have occurred if the 
warnings had been followed. 

If this can be proven to the court and jury, 
there is a good chance that the manufacturer 
will prevail in this case. It is also possible that 
the CPSC will agree that while a recall is not 
necessary, additional safety notices should be 
issued that strengthen the warnings provided 
by the manufacturer and better educate the 
user on how to safely use the product. 
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This is the fifth of seven articles devoted to the 
topic of shielding to prevent electromagnetic 

wave radiation. The first article [1] discussed the 
reflection and transmission of uniform plane 
waves at a normal boundary. The second article, 
[2], addressed the normal incidence of a uniform 
plane wave on a solid conducting shield with no 
apertures. The third article, [3], presented the 
exact solution for the shielding effectiveness of a 
solid conducting shield. The fourth article, [4], 
presented the approximate solution obtained from 
the exact solution. Both the exact and approximate 
solutions were derived for a good conductor in the 
far field of the radiating source. This article begins 
by discussing the topic of shielding effectiveness 
in the near field by introducing the concept of 
wave impedance.

NEAR-FIELD SHIELDING

Note: The following derivations are valid under 
the assumption that the shield made of a good 
conductor is much thicker than the skin depth, 
at the frequency of interest.

The total shielding effectiveness in the near field is:

	 (1)

just like it was in the far field, but the reflection loss 
for electric sources is different from the reflection 
loss for magnetic sources (in the far field, the 
reflection loss for the two sources was the same).

The absorption loss in the near field is the same for 
the electric and magnetic sources and is the same as 
it was in the far field. That is:

	 (2)

Thus, the shielding effectiveness in the near field for 
electric sources is:

	 (3)

while the shielding effectiveness in the near field for 
magnetic sources is:

	 (4)

Near-field shielding formulas for the reflection loss 
can be derived using the far-field shielding results for 
the reflection loss, and the concept of the near-field 
wave impedance for the electric and magnetic sources.

HERTZIAN (ELECTRIC) DIPOLE AND NEAR-
FIELD WAVE IMPEDANCE

Hertzian dipole, shown in Figure 1, consists of a 
short, thin wire of length l, carrying a phasor current 

, positioned symmetrically at the origin of the 
coordinate system and oriented along the z axis. 

The Hertzian dipole complete fields at a distance 
r from the origin can be obtained from the vector 
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or 

	 (11)

The magnitude of this wave impedance is:

	 (12)

In the very near field:

	 (13)

For that reason, we refer to the electric dipole as a 
high-impedance source. Since β 0 = 2π / λ 

0
, we have:

	 (14)

or

	 (15)

magnetic potential A shown in Figure 1 (see [5] for 
the derivations), and can be expressed as [6]:

	 (5a)

where:

	 (5b)

	 (6a)

where:

	 (6b)

	 (7a)

	 (7b)

where η
0
 is the intrinsic impedance of free space, and 

β0 is the phase constant. With this electromagnetic 
wave, we associate wave impedance, defined as:

	 (8)

Using Equations (6) and (7) in Equation (8), we get [6]:

	 (9)

At a small distance from the antenna, βr << 1, 
the term 1/(βr)2 will dominate the term 1/(βr), 
and the term 1/(βr)3 will dominate the term 1/(βr)2. 

Thus, the wave impedance in Eq. (9) can be 
approximated by:

	 (10)

Figure 1: Hertzian dipole
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where:

	 (17b)

	 (18a)

where:

	 (18b)

	 (19a)

	 (19b)

In the next article, we will use this expression to 
evaluate the reflection loss RdB,e and the shielding 
effectiveness in the near field for electric sources, using 
Eq. (3), repeated here:

	 (16)

MAGNETIC DIPOLE AND NEAR-FIELD WAVE 
IMPEDANCE

Magnetic dipole, shown in Figure 2, consists of a 
small thin circular wire loop of radius a, carrying a 
phasor current , positioned in the xy plane, 
with the center of the loop at z = 0.

The magnetic dipole complete fields at a distance r can 
be expressed as [6]:

	 (17a)

Figure 2: Magnetic dipole



   NOVEMBER 2025    IN COMPLIANCE  |  45   

In the next article, we will use this expression to 
evaluate the reflection loss Rdb,m and the shielding 
effectiveness in the near field for magnetic sources, 
using Eq. (4), repeated here:

	 (27)
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The wave impedance for the magnetic dipole is defined as:

	 (20)

Using Equations (17) and (19) in Equation (20) we get:

	 (21)

At a small distance from the antenna, βr << 1, the 
term 1/(βr)2 will dominate the term 1/(βr), and the 
term 1/(βr)3 will dominate the term 1/(βr)2. 

Thus, the wave impedance in Eq. (23) can be 
approximated by:

	 (22)

or 

	 (23)

The magnitude of this wave impedance is:

	 (24)

In the very near field:

	 (25)

For that reason, we refer to the magnetic dipole as a 
low-impedance source. Since β 0 = 2π / λ 

0
, we have:

	 (26a)

or

	 (26b)
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