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Introduction

DDITIVE manufacturing (AM), also

nown as 3D printing, is changing
the way in which physical products can be
designed and produced, both by manufactur-
ers and end users. Designs are created digitally
and can theoretically be additively manufac-
tured anywhere, at any time, by anyone with
the means to do so.! In this way, AM represents
a shift in the value chain from the physi-
cal object to the information that goes into
producing it: Value rests in the design of the
object, rather
than the object
itself.* The
digitalization of
physical prod-
ucts through AM
may prove to be
disruptive, push-
ing manufactur-
ers to change
their business
models—and
ways in which
they approach ownership—in order to main-
tain their competitiveness.?

Yet the very quality that makes AM such a
powerful manufacturing option—-—the ability
to print a product or part anywhere, on any
printer equipped to handle it, via streams of
digital information——may create intellectual
property (IP) challenges around the technol-
ogy. Consider an example: Via AM technol-
ogy, fan blades that previously needed to be
purchased from the manufacturer could be
scanned or modeled and produced in house,
making information—not the product itself—
the real object of value in the exchange. At the
same time, failure to protect that information
can lead to serious risks and vulnerabilities.

In this paper, we examine
the challenges and risks
AM leaders face as they

seek to solve the IP puzzle.
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For instance, modified illegitimate copies can
be made that lack the robustness of the original
but still maintain its markings, thus damaging
brand reputation.* Additionally, with minimal
regulation for the distribution of illegitimate
copies, printers run the risk of having the
printed item used for improper purposes

by the end user. And these are just a few of

the risks.

To be sure, this is not the first time a shift
from physical objects to digital information
has upended an
industry. Indeed,
the movie and
music industries
experienced
similar upheav-
als; the advent of
streaming meant
that products
that were acces-
sible primarily
through the
regulated distri-
bution of physical objects such as albums were
summarily treated as digital information to
be rapidly—and sometimes secretly—shared.
But just as this opened up new opportuni-
ties for the movie and music industries to
license and share their products, it also created
attendant challenges in protecting assets and
preventing IP theft.> AM faces a similar chal-
lenge as it moves towards wider adoption, one
that may give manufacturers pause as they
think through how the technology fits into
their strategies.

As AM technology continues to advance
rapidly, IP law struggles to keep pace. Unlike
the music and film industries, as of yet, we
have seen no watershed case to define the



direction AM IP law will take. AM’s expansion
has generated many questions and concerns
and much uncertainty related to IP rights.

In order to realize the full benefit of AM, IP
leaders, including owners, makers, and users,
require the ability to develop, expand, and
operate with reduced threat of dispute or litiga-
tion. To accomplish this goal, AM IP stake-
holders can consider proactively analyzing the
subject of AM IP and developing economic
models and licenses that allow all parties to
move forward confidently.

In this paper, we examine the challenges
and risks AM leaders face as they seek to solve
the IP puzzle. By drawing on our experience
examining the lessons and patterns of past sce-
narios in similar industries, we illustrate some
of the risks posed by inadequately address-
ing IP for disruptive technology. Likewise, to
consider potential outcomes for establishing
standards in AM IP, we draw on the lessons of
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legal precedent in the music and film indus-
tries. Finally, through the use of our IP assess-
ment framework, we illustrate various methods
manufacturers can use to better understand the
level of IP risk they may face in various scenar-
ios and help to identify possible approaches, in
consultation with their legal departments, for
IP protection in AM adoption.

In our experience, failure to proactively
address IP concerns has cost stakeholders in
both financial and operational ways. In some
industries, we have seen IP concerns addressed
at the start of a project. This turn toward pro-
actively addressing IP leads to greater efficien-
cies for both owners and users of IP.

Regardless of whether they use new or
current product designs, new supply chain
options, or entirely new business models, busi-
nesses must establish and communicate what
constitutes appropriate use. IP owners may find
that for many products, selling a design that

AM’s roots go back nearly three decades. Its importance is derived from its ability to break existing performance
trade-offs in two fundamental ways. First, AM reduces the capital required to achieve economies of scale. Second,
it increases flexibility and reduces the capital required to achieve scope.6

Capital vs. scale: Considerations of minimum efficient scale can shape supply chains. AM has the potential to
reduce the capital required to reach minimum efficient scale for production, thus lowering the manufacturing
barriers to entry for a given location.

Capital vs. scope: Economies of scope influence how and what products can be made. The flexibility of AM
facilitates an increase in the variety of products a unit of capital can produce, reducing the costs associated with
production changeovers and customization and, thus, the overall amount of required capital.

Changing the capital vs. scale relationship has the potential to impact how supply chains are configured, and
changing the capital vs. scope relationship has the potential to impact product designs. These impacts present
companies with choices on how to deploy AM across their businesses.

Companies pursuing AM capabilities choose between divergent paths (figure 1):

Path I: Companies do not seek radical alterations in either supply chains or products, but they may explore AM
technologies to improve value delivery for current products within existing supply chains.

Path II: Companies take advantage of scale economics offered by AM as a potential enabler of supply chain
transformation for the products they offer.

Path IlI: Companies take advantage of the scope economics offered by AM technologies to achieve new levels of
performance or innovation in the products they offer.

Path IV: Companies alter both supply chains and products in pursuit of new business models.
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Figure 1. Framework for understanding AM paths and value
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customers print for themselves will be more manufacturers may consider adjusting their
profitable and less logistically challenging than business models to the new economics of
manufacturing and distributing the product.” AM. This involves considering an appropriate
This model takes advantage of the full benefits agreement based on the role the product plays
of following path IV of our framework, such as in the IP owner’s and customer’s businesses.
mass customization and supply chain disinter- In this way, they can work to capitalize on new
mediation. But to avoid potential IP disputes opportunities, instead of fighting yesterday’s
that occur with any new disruptive technology, legal battles with tomorrow’s technology.
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Upping the stakes

The business impact of IP uncertainty

NCREASINGLY, IP concerns strongly influ-

ence how AM decisions are made, and many
organizations already display an abundance of
caution with regard to how IP is distributed
and used. Some of this is borne out of prior
challenging experiences among IP holders
and potential licensees that have resulted in
business disputes and even litigation. The cost
of an improperly thought-out
or incomplete IP agreement can
be high.

Examples of IP uncertainty
and disputes can be found in
virtually every industry. One
illustrative example is the
Department of Defense (DoD)
and its important commercial
defense contractors. The business
relationship between these two
stakeholders is critical to both
parties’ success, not to mention
US national security, and both
the DoD and its contractors
strive to reach mutually ben-
eficial and sustainable busi-
ness deals. Both sides can also
exercise a great deal of restraint
around IP agreements—likely due in part to
previous experiences.

Indeed, according to Tim Gale, president
and CEO of AMS Group, a technology and
logistics company, “The lack of agreement
between defense contractors and the US DoD
related to technical data rights has led to dis-
putes, inefficiencies, and higher costs for both
parties. The introduction and advancement of
new disruptive technologies, such as additive
manufacturing, present additional challenges

related to intellectual property and business
models for both defense contractors and the
DoD?®

There are numerous examples where IP
disputes resulted in inefficiencies, higher costs,
and delayed development of solutions. In one
example that we are familiar with, the lack of
an IP agreement that provided clear contrac-

Questions still exist as to whether
the customer falling victim to a
faulty print or failed part can seek
damages from the IP owner or the
printer manufacturer, or whether
the blame—and thus risk—falls on

the customer alone.

tual and economic terms regarding the techni-
cal data for a specific type of aircraft resulted
in the inability to effectively maintain a supply
of parts unique to the aircraft and to perform
depot-level maintenance. This translated into
a significant dispute and inability for both
sides to move forward efficiently. Ultimately,
the organization found itself forced to engage
in dozens of individual partnerships with the
subsystem vendors. This arrangement resulted



in increased costs, added complexity, and
lost time.

There are many examples that highlight the
importance of striving to reach an economic
agreement as early as possible in the process,
even if this agreement takes the form of a
flexible licensing arrangement as opposed to
a more complete approach. These lessons can
also apply to IP issues surrounding AM.

Issues of liability with AM [P

The consequences of not addressing
AM-specific IP concerns can prove similarly
dramatic. For example, theoretically, anyone
can print a pirated or unprotected design,
regardless of the end purpose for its use—and
also independent of any quality or fabrication
measures the designer may have intended.
This, in turn, creates attendant security and
safety concerns and opens up potential liability
issues for the designer. Weapons are one such
example, with some designs of gun assem-
blies currently publicly available.” However,
it is currently unclear who, if anyone, will
be held responsible for enabling a legally
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unfit individual to access a lethal tool for
unsanctioned use."

Other concerns can arise if a publicly
available or pirated design is modified with a
defect—either intentional or unintentional—
while still retaining the original brand mark-
ings. In this scenario, organizations run the
risk of having their brand tarnished—or worse,
finding the onus on them to prove it was not
their original design that caused the flaw.

In a similar vein, legal implications can
arise when a design is manufactured on an
improper, incorrectly calibrated, or defective
printer."! Unlike the outputs of traditional 2D
printers, additively manufactured objects can
have functional uses.'? Questions still exist
as to whether the customer falling victim to
a faulty print or failed part can seek damages
from the IP owner or the printer manufacturer,
or whether the blame—and thus risk—falls on
the customer alone."

Responsibility on the part of all parties—
and the outcomes—can be made clearer if,
as with the DoD’s IP dealings, these consid-
erations are addressed in the initial contract
between the involved parties.
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Using examples from the
past to navigate present
AM P uncertainty

M IP law is still evolving. Indeed, while

there have been skirmishes, a watershed
case or cases have not yet established the
rules of the road. At present, AM technology
continues to outpace AM law, leaving many
uncertain as to their responsibilities, legal
obligations, and the risks they may assume vis-
a-vis their designs.

However, previous analogous cases in asso-
ciated industries can provide lessons for AM
and suggest a potential path forward. Betamax
and Napster are examples of industry cases
related to the application of IP law.

Betamax: Taking the onus
off the manufacturers

The Betamax case, formally known as
Sony Corp. of Amer. v. Universal City Studios,
addressed the argument that Sony’s Betamax
video tape recorders (VTRs) were being used
by end consumers to record copyrighted shows
that were being broadcast on television, thus
violating the rights provided in the Copyright
Act.'* However, the court ruled that since the
principal use of the VTRs was for purposes
that the court viewed as legal, that is, non-
infringing uses, Sony was not at fault.

AM may find some similarities here. As
with VTRs and home recording, while AM
technologies can be used for illegal reproduc-
tion of copyrighted material, the prevalent
position is that technology is being used
largely for legitimate purposes.*® Thus, fol-
lowing on the precedent of the Betamax case,

one potential outcome is that that manufac-
turers of AM printers and some associated
devices may not be found to be at fault for
copyright infringement by the end user.'® As
with Betamax, owners who feel their IP is
being infringed upon would need to show
that the technology in question, such as
certain 3D scanning devices, have no legiti-
mate purpose other than to copy existing IP
before they can hope to be compensated for
any losses incurred by the manufacturer of
the technology.”” For the most part, however,
parties involved in legal disputes will likely be
restricted to the designer and the businesses
using the design.'®

Napster: Anonymity as
protection for IP impropriety

However, sometimes the outcome isn’t so
clear. In the music industry, the widespread use
of MP3 players led to rampant music shar-
ing, setting off waves in the music industry.”
Prosecuting those who published or hosted
music files illegally became difficult, while
prosecuting those who consumed the music
became impractical due to the vast number of
consumers involved.?

The outcome of this challenge differed from
that of the Betamax case 17 years earlier. The
Napster case, known as AeéM Records Inc. v.
Napster Inc., could be viewed as a technical
win for IP owners but has played out in a much
more uncertain fashion.” The case hinged on
whether Napster was at fault for providing



users with the tools to infringe on copyrighted
music, thus enabling the company to gain a
user base that could lead to future revenue.
The product it offered was free, but it provided
users the ability to transfer music, formally
copyrighted or not, to other users. To aid in
the location of available music, Napster servers
temporarily stored a list of the file names that
each user was willing to transfer out while the
user was online.”

To reduce the IP risk associated with
running a business in the AM arena,
focusing on the economics of the interaction
between the parties involved may be a
healthier choice. This requires addressing IP
concerns up front, in such a way that neither
side is taking advantage of the other.

The courts found Napster to be at fault, say-
ing it directly facilitated the peer-to-peer inter-
actions of its end users, and the main purpose
of these interactions was to infringe on copy-
right. Although the end users themselves were
the real culprits with regard to infringement,
finding and prosecuting the vast numbers of
anonymous people sharing music became
impractical.” This similarity may potentially
translate to AM, where catching all the people
who use designs that infringe on others’ IP, or
who use personal 3D scanning devices to cre-
ate their own digital copy of physical objects,
will present an intractable task.

Interestingly, music industry business
models adapted to these legal restrictions.

3D opportunity for intellectual property: Additive manufacturing stakes its claim

Unquestionably, there is a significant volume
of music that continues to be downloaded
illegally. However, leaders in the music
industry also created an opportunity out of
the technological paradigm shifts: Outdated
business models based on physical products
were replaced by digital equivalents such as
music streaming and download services—all of
which made the legal use of paid music more
convenient than the illegal alternative.**

Many of
these streaming
and download
services have
found accep-
tance from
consumers
while also forg-
ing sustainable
business mod-
els. While the
defining court
case for digital
music transfer
ruled in favor of
the producers,
the success-
ful businesses
were ones that
focused more on taking advantage of the eco-
nomics of music digitalization.

To reduce the IP risk associated with run-
ning a business in the AM arena, focusing on
the economics of the interaction between the
parties involved may be a healthier choice. This
requires addressing IP concerns up front, in
such a way that neither side is taking advantage
of the other. One way to consider what is best
for both the buyer and the manufacturer is to
evaluate the essential qualities of the product
being sold, along with the role the product
plays in both parties’ business models. To that
end, one must first understand the basic eco-
nomics of AM.
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Addressing the AM IP challenge

Providing a framework to assess IP risk

M unlocks powerful opportunities in

manufacturing; as with the music indus-
try, digital information replaces fixed capital
assets as an object of value and investment.
Whereas traditional manufacturing processes
require heavy expenditures in labor, tooling,
waste material,
and shipping
on a per-part
basis—in
addition to

Even for a single licenser, the

agreements that take into account the changes
to manufacturing resulting from AM: con-
sidering the characteristics of not only the
end-use product itself but also on the design
file, quality assurance data, printing specs,
and other data in order to reach a collabora-
tive agree-
ment that
benefits both
the licenser
and licensee.

research and situation will change with This,
development, of course,
certification, each part or design, and it is depends on
and material the unique
costs—AM 1mportant not to let one smgle circumstances
processes of each part,
dramati- [P approach rule the day for its use, and
cally reduce the industry in
the former all agreements as the only which it will
components be employed.

and, in some I‘lght Way_
instances, shift
the material
costs to the
buyer. These differences influence the risks
assumed by both parties in a transaction and
alter the logistics for reaching economies of
scale and for distribution.?

These changing industry norms around
investment in capital assets, responsibility for
material costs, and ownership of transactional
risk have an attendant impact on approaches
to IP. As seen in the representative cases from
the film and music industries—Betamax and
Napster—the precedent for IP could take sev-
eral paths in AM. To minimize risk, businesses
may consider new approaches to striking IP

Indeed, even
for a single
licenser, the
situation
will change with each part or design, and it is
important not to let one single IP approach
rule the day for all agreements as the only
right way. For example, aerospace engineers
designing hinge brackets for overhead luggage
compartments may adhere to a different level
of precision than when designing engine or
wing parts. Factors such as complexity, impor-
tance, legal protection, and novelty contribute
to the value of that particular design—and, by
extension, the value of the IP. Thus, approaches
to evaluating IP should be specific and tai-
lored to each situation. With this in mind, a



framework is helpful for understanding how
best to think about IP in each unique scenario,
and what sorts of considerations should be
taken into account when crafting an effective
IP agreement.

The AM IP risk assessment
framework

The AM IP risk assessment framework
described below provides a method for analyz-
ing the key characteristics of an AM product
to determine potential appropriate licensing
agreements and effective licensing of IP. These
characteristics fall into two broad categories:
operational risk and legal uncertainties. The
framework suggests approaches for each. It
is important to note that this framework is
basic and does not incorporate many of the
nuances one would expect to address in a
more comprehensive economic or licensing
partnership. However, it does provide useful
directional guidance as one considers how to
move forward.

Operational risk is a proxy for the logisti-
cal aspects of producing a part or product
through AM methods. For example, depend-
ing on the structure of the part being made
and the consequences of failure during use,
different levels of quality controls will need to
be implemented.” Under some circumstances,
a part may also need to be customized for the
needs of a specific customer. This customiza-
tion can be handled with manual or automated
algorithmic alterations to the computer design
files, which bring about additional risks.

Legal uncertainties describe the extent to
which the IP stakeholders expect their prod-
uct, design, or other IP will be adequately
protected. Factors such as the perceived value
of the IP and related products increase, or
decrease, the incentive to actively protect and
monitor the subject IP. Additional consid-
erations include the length of time that the
product will have legal protection, potential
technological obsolescence, and other factors.
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The AM IP risk assessment framework
provides a reference for IP stakeholders to
consider the level of operational and legal
risk to which each specific part, product, or
design is exposed. This allows for the tactical
IP approach to be customized based on the
specific characteristics of each part or product
and helps to create a roadmap of crucial factors
to consider while determining the appropriate
IP strategy to take.

Figure 2 details the framework for assess-
ing IP needs, along with four broad product
categories to help inform decisions on poten-
tial case-by-case approaches to IP. Industry
standards and the relative actions of other
players in the field will provide context to the
individual business when determining where
within the framework a product falls.

Applying the framework

Applying the AM IP risk assessment frame-
work involves individually analyzing each part,
product, use, and licensing scenario. The fol-
lowing are descriptions of broad categories that
may describe a product, along with possible IP
approaches based on the operational and legal
risks involved. In each example, the framework
can be used to classify parts and products,
highlight operational vs. legal risks, and sug-
gest key points to consider when determining
the most appropriate way forward for IP.

Cutting edge: High
operational and legal risk

This category includes mission-critical
components whose proper functioning is
crucial to any system in which they are used.
Here, the risks of failure—and thus, the incen-
tive to ensure high levels of IP protection—are
quite high, both from a legal and operational
perspective. Products in this category will
likely be complex and valuable to the IP holder.
The barrier to entry for competitors tends to
be significant at this level, as investments in
design development—both in terms of time
and capital—are typically high. As such, the



Figure 2. AM IP risk assessment framework
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products might be manufactured with substan-
tial quality controls and can be customized to
the specific needs of each client or customer,
adding still greater investments in the pro-
cess.® An example of a part in this category is a
combustion chamber in a turbo jet engine that
has been custom-tuned to reduce fuel usage
for aircraft of a particular airline, based on the
average air density encountered when flying
certain routes.

Businesses that make these sort of large
investments in the design may expect the
product to provide significant sustainable rev-
enue and, as the stakes are higher for mission-
critical parts, may desire stronger protection
against potential infringement or misuse. At
the same time, due to the customization and
novelty of the product, licensees may also feel
some level of risk or uncertainty in investing
a higher amount to acquire the appropriate IP.
One possible way of addressing these concerns
up front may include a more flexible economic
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agreement, or even a joint venture. A license
with scenario-based royalty rates and vari-
able financial terms with clear incentives and
upside for both parties may help to mitigate
both parties’ risk.

Well-crafted: High operational
risk, low legal risk

“Well-crafted” products fulfill a critical
function but are not significantly differentiated
from other offerings in the marketplace. In this
category, the IP holder has likely invested in
quality control mechanisms to a higher degree,
as the part or product’s safe and optimal func-
tion is of the utmost importance; relatively
lower investments tend to be made in proprie-
tary research and design. A set of products that
exemplify this category is chemistry lab glass-
ware: They must be fabricated to withstand
specific tolerances, but multiple manufacturers
offer similar products.



In this scenario, IP owners would likely
expect these products to generate revenue, but
perhaps as part of a larger offering. Given the
risks previously described, an agreement that
emphasizes a lump-sum payment or a running
royalty per unit may be considered.

Differentiated: High legal
risk, low operational risk

Products considered “differentiated” are
easily discernable from those of competitors.
However, unlike cutting-edge or well-crafted
products, these likely do not fulfill a critical
functional or operational role for the customer,
and thus may not need significant customiza-
tion and can adhere to lower levels of quality
assurance. Rather, their value comes from their
unique properties and the amount of invest-
ment the IP owner has likely made into design
and development. In this case, an example may
be a specially designed ergonomic chair that
has been tested through clinical trials to prov-
ably reduce pressure points while still main-
taining a unique look that easily distinguishes
it from competitors.

Due to the relatively higher research and
development costs likely expended and the
strong brand recognition potentially associated
with the product or part, the IP owner might
expect relatively higher revenue from its sale.
As a result, the product could be protected
legally through patents or copyrights. Since the
major concern for the customer would likely
be the IP rights of the IP owner, IP in this cat-
egory may demand higher royalty payments,
and nonexclusive licenses may prevail.

Commonplace: Low
operational and legal risk

As the name suggests, products that would
fall into this category tend to be standard parts
that may have little stand-alone marketability

3D opportunity for intellectual property: Additive manufacturing stakes its claim

from the IP owner’s standpoint. Instead, they
might act as vehicles to drive future sales of
other products or services. Parts that are not
highly differentiated from competitors—per-
haps only by minor design elements—and
less critical to overall function, and thus have
higher tolerance for build fluctuations, belong
to this category. One example is a semispecial-
ized bolt used in fastening the external facade
of a refrigerator to the main structure.

When it comes to parts and products in
the commonplace category, IP owners might
find that trying to protect low-value products
from being infringed upon by anyone using
AM technology is more expensive than the
potential future revenue from direct sales of
the part. In other words, the cost of protecting
the IP is higher than the value of the part of
product itself. In this case, the IP owner could
consider making the product freely available
and focus on selling the other components of
the offering, or charging a nominal royalty to
establish a relationship with the licensee and
ensure quality components are being used in
the offering.

As with any new technology, the best way
forward is not always clear. The framework
categories have loosely bounded edges, where
the appropriate actions are not always appar-
ent and must be determined on a case-by-case
basis. For example, if a product is common-
place but sitting near the middle of the graph,
a lump-sum payment below market rate might
seem appropriate. However, as a product
increases in operational risk and legal uncer-
tainty, the ideal lump-sum payments could
increase until the balance tilts in favor of the IP
owner and the payment would be above mar-
ket rate. Regardless, the same general principle
of coming to a mutually beneficial licensing
agreement based on the economics of the addi-
tively manufactured product still holds.



Conclusion

M’S focus on information over physi-

cal object as the source of value has
the potential to dramatically change the way
products are sold and distributed. To stay
competitive in an increasingly digital market-
place, designers and manufacturers adopting
AM may look at the best ways to protect and
license IP as they seek to manage and protect
the manufacture of their product.” While
many IP issues as they relate to AM currently
lack strong legal precedents, businesses should
consider the importance of being proactive in
addressing these issues while navigating the
still-developing legal debate.

It may be useful, therefore, to consider the

importance of developing mutually beneficial
deals based on the economics specific to the

product as the safest and most lucrative option.

The qualities of the product as it relates to the
business models of the IP holder and customer
can inform this decision. In particular, the
operational risk and legal uncertainty together
establish scenarios where different types of
licensing agreements are appropriate. As
manufacturers seeking to harness AM explore
a path forward, they can:
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« Understand the levels of operational risk
and legal uncertainty inherent in the part
or product in question. Proactively analyze
and assess (for example, use the AM IP
risk assessment framework) the balance
between these types of risk for each individ-
ual part or product, and use that insight to
guide the most appropriate approach. This
method has a precedent in past examples,
where successful business models have
emerged from the shift in value from the
physical product to information, pushing IP
issues to the fore.

+ Consider lessons from the past when
approaching AM IP agreements. When
faced with similar scenarios of digitization
of formerly physical and easily controlled
products, companies that created profitable
and sustainable businesses also focused on
the economic realities of the new technolo-
gies, instead of attempting to decipher the
complicated and sometimes undefined
IP laws.

« Keep the IP issue front and center to
avoid inefficiencies later on. By addressing

While many IP issues as they relate to AM

currently lack strong legal precedents, businesses

should consider the importance of being

proactive in addressing these issues while

navigating the still-developing legal debate.



the IP concerns up front when making a
business deal, companies can avoid unnec-
essary legal costs and lost revenue. This is
now a common practice during large-scale
and critical acquisitions of traditionally
manufactured parts that can translate to
additively manufactured parts.

Accept that challenges may occur, but
conduct analysis to ensure a formal agree-
ment can achieve the appropriate return.
IP holders should also be realistic about

the possibility of end users surreptitiously
utilizing their IP, as has been the case with
the music and movie industries. A clever

3D opportunity for intellectual property: Additive manufacturing stakes its claim

business model that accepts this reality and
provides end users a quality of service that
they are willing to pay for may be a prudent
way forward.

One way or the other, proactive analysis
must be done to avoid pitfalls with AM-related
IP. The AM risk assessment framework pro-
vides a foundation for IP owners and buyers
while evaluating IP risk. Because AM technol-
ogy is still young, a lot of the AM IP landscape
has yet to be developed, but a strong way of
mitigating IP risk is by striving to create mutu-
ally beneficial deals based on an understanding
of the economics of AM.
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