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LEADING THROUGH CHANGE

Guiding Principles and Vision Development
By Alexis Shoemaker

Change is the only constant. As such,
change leadership, or leading through
change, is a significant facet of leadership.
To “ensure broad and successive generations
of management will also adhere to new ways
of doing things,”1 the literature suggests “es-
tablishing a sense of urgency, creating guiding
principles, developing a vision and strategy,
empowering broad-based action, generating
short-term wins, consolidating gains and
producing more change, and anchoring new
approaches in culture.”2

In this article, I will address developing
guiding principles and a vision to equip lead-
ers with the tools to kick-start meaningful and
lasting change.

GUIDING PRINCIPLES

Leadership requires taking time off the
metaphorical treadmill to take stock of past
achievements, current conditions, and future
goals. At its core, developing guiding prin-
ciples and a vision is a creative process by
which leaders develop roadmaps and bring
the team together. As John Kotter states,
“Guiding principles develop a picture of the
future that is relatively easy to communicate
and appeals to customers, stockholders, and
employees.”3

Developing guiding principles directly af-
fects the ease with which larger decisions
can be made. In other words, when it comes

time to make decisions, a leader can refer
to the guiding principles and determine how
they may direct the desired outcome. Guid-
ing principles can also function to “encour-
age team members to work outside the nor-
mal hierarchy.”4

Developing guiding principles results in a
grounded and focused leadership style. To
this end, using “data tools to impact decisions,
processes, and programming”5 is immensely
powerful. Importantly, though, guiding prin-
ciples are notmeant to remain static, and lead-
ers should not hold fast to these pillars. In-
stead, guiding principles are intended to be a
flexible framework, to be revised as necessary.

VISIONING

Taking root in the guiding principles, a vi-
sion “always goes beyond the numbers that
are typically found in five-year plans,” Kot-
terwrites. “Avision says something that helps
clarify the direction in which an organization
needs to move.”6

Developing a shared vision can pose a chal-
lenge; creating “a strong captivating vision
[that] serves as a magnet to attract people
to participate and helps create the highly
functioning team’s foundation”7 is far easier
said than done. Visions can be interpreted
differently across the team depending on
team members’ “roles and responsibilities or
their stage of career development.”8 As such,
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essential to the vision is not that it be pre-
scriptive by nature; instead, as Michelle Ben-
nett states, “what is most important is that
each person understands the overall vision
and goals and how they contribute to the col-
lective effort.”9

Following vision creation is strategy
development—that is, specific steps to
achieve the vision. This can be done first,
unbounded by resources, then further de-
veloped to work within the bounds of the
resources at hand. This process can help de-
fine resources that may be needed and can
serve as a rationale for the request.

CONCLUSION

By embodying the vision and intention-
ally incorporating the guiding principles into
everyday activities, leaders empower others
to act on their vision and fold their vision
into the cultural vernacular. Turning a vision
and guiding principles into action involves re-
moving obstacles for teammembers so the act
of incorporating the vision is the path of least
resistance. To this end, systems and struc-
tures that undermine the vision should be
removed.
Developing guiding principles and a vision

is not intended to be a solitary job. In fact,
part of communicating the vision involves
empowering and encouraging employees to
approach obstacles creatively, “trying new ap-
proaches, developing new ideas, and provid-
ing leadership”10 to others.

Importantly, leaders should involve team
members in the development process, allow-
ing the team to build the nuance of the day-
to-day experience into the guiding principles
and vision. As simple as it may seem, the act
of allowing team members to take ownership
of the guiding principles and vision and the
new procedures that fall out of them brings
a sense of purpose and pride that isn’t neces-
sarily possible when procedures are handed
down from the top.

The next column in this series will dis-
cuss effective and impactful communication
techniques for ingraining a new direction
into the fabric and daily activity of your
team.
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YOUNG AND EMERGING PROFESSIONALS

Case Study: Engaging the Next Generation in
Standards Development
By Laura Brumsey

In recent years, a common thread of con-
versation has been pervasive in the standards
community: how to engage the next genera-
tion of industry professionals in standards de-
velopment work. Many of our organizations
are grappling with the retirement of subject
matter experts who have long supported our
standards development programs.
The Compressed Gas Association, Inc.

(CGA) has studied this issue in our ownmem-
bership for more than a decade. In 2019, we
launched a Young & Emerging Professionals
Committee, which has since played a signif-
icant role in shaping our priorities and pro-
grams. The lessons from our experience were
presented at the 2022 SES Annual Conference
and are summarized below.

UNDERSTANDING OUR COMMITTEE
POPULATION

In 2010, CGA initiated a data collection
effort aimed at understanding participation
trends and succession probabilities across our
25+ technical committees. Our goal was to
better understand which committees were at
risk for mass turnover due to retirement and
to aid our member companies in conduct-
ing more advanced planning for committee
transitions.
We asked our committee members to pro-

vide their birth year range, which was

presented in five-year segments (e.g., 1970 –
1974) to avoid the collection of specific birth
dates. That information was examined in con-
junctionwithmeeting and event participation
data and cross-company participation to cre-
ate an overview of overall participation and
preparedness for succession.
The key indicators identified by our data

analysis included the following:

• a committee member median age of 60 or
higher;

• 50% or more of voting committee members
were age 60 or older; and

• the absence of an incoming participant en-
gaged in committee activitieswhen the cur-
rent member was approaching retirement.

While the initial data set identified several
areas of industry practice that needed atten-
tion, a predictive forecast added in 2014 high-
lighted an alarming trend: retirement rates on
our committees were forecasted to reach to
be as high as 70% across many high-priority
topic areas over the next 10 years.

COMMUNICATING THE NEED FOR
CHANGE

As our understanding of CGA’s commit-
tee demographics grew, communicating with
our member companies about this topic
became an immediate priority. Committee
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participation trends became a regular report-
ing item on our Board of Directors agenda,
and strategic conversations about the future
of our organization often centered on how to
engage new people in our work efforts.
The communications around this issue

faced two significant challenges: (1) how to
encourage the development of a transition
plan without violating our volunteers’ trust
related to sharing their birth year range in-
formation, and (2) how to encourage the con-
tinued participation of experienced commit-
tee volunteers who held critical institutional
knowledge. Creating a shift in our commit-
tee demographics was important for CGA’s
organizational survival, but we also needed
to maintain participation from subject matter
experts to maintain the credibility of our stan-
dards and create opportunities for knowledge
transfer.
Ultimately, we developed broad-based

communications identifying area in CGA’s
communities of practice that needed new
volunteers and laying out best practices for
planned transitions of committee volunteers.
This approach avoided sharing personal in-
formation about individuals while allowing
us to highlight specific areas that needed an
influx of new participants. We reached out to
industry leaders to reinforce the value of con-
tinuing participation by long-time members
while simultaneously developing programs
and creating policy changes that allowed us
to focus more on capturing important lessons
learned for the future. By request, we also
worked with individual member companies
to evaluate their committee representation
and create succession plans for the future.

UNDERSTANDING NEEDS AND
CHALLENGES

As CGA’s communications program pro-
gressed, we experienced success in address-
ing acute committee challenges but were not
seeing widespread engagement of new par-
ticipants. Working with member companies,
we set out to connect with young and emerg-

ing professionals in our industry. In doing so,
we developed a new understanding of their
needs, preferences, and willingness to engage
in CGAwork.

In 2019, CGAdistributed a survey to young
and emerging professionals. Since we were
trying to connect with a new audience, we
needed to cooperate with our member com-
panies to get the survey to contacts outside
of our existing reach. Many responded posi-
tively to our request for assistance and shared
the survey with their internal networks, en-
couraging their colleagues to respond. The
survey garnered a response from representa-
tives of more than 40% of CGAmember com-
panies, and many of the respondents did not
have a previous connection with CGA.

Some of the most valuable feedback we
gathered from the survey pertained to what
was stopping young professionals from get-
ting engaged with CGA. There were several
common threads among the responses:

• I don’t know how to get started.
• I don’t have enough technical expertise to

contribute in a meaningful way.
• The committee work process is hard to un-

derstand, and meetings are long and dry.
• Getting involved alone is intimidating and

challenging.
• I don’t have company support to get ac-

tively involved.
• The value of participation is unclear.
• Nobody has asked me to get involved.

When asked what they would like to get
out of engagement with CGA, the young pro-
fessionals responding to the survey had four
clear themes in their responses: they wanted
(1) meaningful interaction with industry ex-
perts, (2) opportunities to network with expe-
rienced industry members and their peers, (3)
access to training and educational programs,
and (4) chances for leadership development.
Many also identified a desire for access to
industry mentors and indicated that CGA’s
highest priority for the future should be sup-
porting knowledge transfer.
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The survey results also generated some sur-
prises. Contrary to the generalizations from
workplace demographic experts indicating
that youngprofessionals prefer virtual events,
more than 80% of the respondents expressed
a desire for in-person events so they could in-
teract with industry experts and peers in their
field. The desire for more personal interaction
was also evident in the communication pref-
erences section of our survey, where 84% of
young professionals selected direct email as a
preferred communication method.
The survey painted a clear picture of par-

ticipants who wanted to get involved in our
organization but didn’t know where to start.
We decided to start a Young & Emerging Pro-
fessionals Committee to create a defined point
of entry into our committee system.

MAKING SPACE FOR THE NEXT
GENERATION

In September 2019, CGA’s Board of Di-
rectors agreed to support the launch of our
Young & Emerging Professionals Committee
for participants whowere age 45 and younger
or new to their role in the industry. We imme-
diately initiated a communications campaign
that included a description of the committee
and the topics that would be prioritized for
work: technical education, leadership and
professional development, networking, and
new member onboarding. The campaign fea-
tured a letter to member company leaders,
shareable graphics with brief descriptors of
the committee, and an infographic with an
invitation to join the committee. We worked
closely with member company representa-
tives to share these internally so that the
information would reach new contacts who
weren’t aware of CGA.
The committee invitation received a

tremendous response. We held our first
Young & Emerging Professionals Committee
meeting in December 2019 with more than 40
virtual attendees, which is quite large in com-
parison to CGA’s technical committees. There
was clear enthusiasm for the committee’s

mission, and attendees brought many new
ideas to the table in that first session. From
the start, it was clear that this group would
bring significant changes to our organization.
The initial priorities that the committee

agreed to address were creating a process
and materials for onboarding new committee
members, developing educational program-
ming, and helping young and emerging pro-
fessionals communicate about the value of
participation in CGAwithin their companies.
They formed task forces to address these is-
sues and, with staff support, quickly pro-
gressed on several major initiatives.

SHAPING THE FUTURE

CGA’s Young & Emerging Professionals
Committee continues to be one of our fastest
growing bodies and currently has more than
145 participants. They have been instrumental
in creating several groundbreaking events, in-
cluding an annual Young & Emerging Profes-
sionals Summit, which features several weeks
of technical webinars and panel discussions
with our industry’s subjectmatter experts and
has drawn more than 3,000 participants in
the past three years. They also worked to cre-
ate content that would appeal to all facets of
our membership, including leadership webi-
nars with industry executives, communica-
tions workshops, committee showcases, and
more.
Beyond creating educational programs, this

committee has prompted us to rethink our ap-
proach to many facets of our standards devel-
opment and committee work processes. They
identified significant gaps with our approach
to onboarding new participants and worked
with us to develop a comprehensive onboard-
ing guide and newmember welcome process.
The committee also took on an initiative to

get more young and emerging professionals
engaged in our technical committees and has
been successful in substantially growing par-
ticipation. As they’ve become more engaged
in technical committees, they have pushed
us to re-examine our work processes and
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make them more efficient, to communicate
more effectively about the important work
that our committees are doing, and to con-
sider how to add value to our meetings and
work efforts for participants. In 2022, the com-
mittee adopted a strategic plan that defines
their leadership structure, short- and long-
term goals, and key indicators of success.

LESSONS TO SHARE

As we look back on a decade of work re-
lated to bringing new participants into our
committees, there are a few lessons that stand
out.

Go straight to the source

Although insights from generational ex-
perts and industry leaders were helpful as
we initially formed a strategy around this
program, getting feedback directly from po-
tential participants in our Young & Emerg-
ing Professionals Committee was by far the
most valuable. There were a lot of assump-
tions about this demographic that didn’t hold
true in practice.

Clearly define the problems you are trying
to solve

Initially we began creating programs,
events, and content just to connect with
younger members of our industry, without a
clear understanding of the problems we were
trying to solve. While those early programs
had strong participation, it became difficult
to communicate success to key leaders and
stakeholders. With defined issues that our
committee is working to address and related
metrics, we are now in a much stronger posi-
tion to maintain support for this program.

Be prepared to meet potential participants
where they are

Many participants in next-generation
programs might not have much exposure
to standards development or association

participation. Beyond needing to think about
how to orient them to your organization and
work processes, it’s important to consider
that they might not know how to make a
business case to build support for their par-
ticipation. They also might not get support
to participate in traditional events, so think
about how to make those programs more
accessible for your new audience.

Understand that technical standards
development might not be the place to start

New participants might not feel comfort-
able contributing in the traditional spaces in
your standards process, as many are intimi-
dated by the full technical committees. Have
a plan for how you can encourage people to
get involved in those spaces and also in other
areas where they might be able to contribute
to your organization if those technical spaces
aren’t the right fit.

Don’t underestimate the staff commitment

Starting our Young & Emerging Profession-
als Committee took a significant staff lift.
While they had a fantastic amount of energy
and ideas, much of the leg work was done by
staff for the first several years as our partic-
ipants gained an understanding of our work
processes, how to organize events, etc. Now
that we are three years into working with this
committee, we have a core leadership group
that is able to take a more direct role in sup-
porting committee initiatives.

We are excited to see where our program
goes as it continues to evolve to meet the
needs of the next generation of subject mat-
ter experts in our industry. I hope that your
organization will consider making space at
the table for the next generation by creating
intentional programs and spaces for young
and emerging professionals. If I can provide
any additional information about our pro-
gram and our experiences with this pop-
ulation, please feel free to contact me at
LBrumsey@cganet.com.
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Laura Brumsey is Vice President of Operations and Administration for the
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President of Technical and Regulatory Affairs, and the CGABoard of Directors
to provide executive oversight and leadership for the association. Laura is a
passionate advocate for the engagement of young and emerging professionals
in standards activities and for the continuous improvement of CGA’s member
services and work processes.
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PEER TO PEER

Consensus Standards: A Framework for the Future
of Science, Health, and Technology
By Samuel B. Lum

To a great extent, consensus standards are
documents that form the foundation of sci-
ence, health, and technology in society.1 They
have ensured that everything from infrastruc-
ture to consumer products works together in
a safe, reliable manner. Standards are used
and adopted around the world by govern-
ments, corporations, and non-governmental
organizations.2

The language and requirements within
standards are unequivocally part of frame-
works that have been agreed upon through
a fair and balanced consensus process. This
transparent, open consensus process is what
makes standards particularly unique. For the
Food and Drug Administration’s Center for
Devices and Radiological Health (CDRH),
which is responsible for regulating medical
devices in the United States, FDA-recognized
standards include product specifications, test
methods, guidelines, and performance crite-
ria. These standards are tools that contribute
to the center’s regulatory capabilities to over-
see the total product life cycle of devices and
support the FDA’s mission to protect the pub-
lic health of the United States.
Back when I was a mechanical engineer-

ing student at the Rochester Institute of Tech-
nology, I was constantly bombarded by stan-
dards. It seemed there was a standard for ev-
erything, complete with a never-ending list of

confusing designations. Howwas I to remem-
ber all of these editions, revisions, and stan-
dards developing organizations?

My classmates and I always saw standards
as away to add legitimacy to the learning pro-
cess and as a tool that took our projects from
ideas to the test bench. What was not appar-
ent to us was that standards could be viewed
from a standards management perspective.
Standards could be found across multiple in-
dustries and were woven into the very fabric
of the American economy, touching on man-
ufacturing, trade, technology and innovation,
and intellectual property. They also were an
integral part of our competitive strategy. You
can imagine how an engineer, having only
taken three non-technical classes, might be
completely unaware of these other affected
areas.

Today, the complex aspects of standards
designations still have not changed, but I have
become enamored of the regulatory ecosys-
tem of standards since joining the FDA Stan-
dards and Conformity Assessment Program
(S-CAP) less than two years out of university.
One of the things I lovemost aboutworking in
a government agency like the FDA is our mis-
sion to protect and promote public health.3

I believe it is in the public interest to have stan-
dards behind technology development in or-
der to prioritize the safety and effectiveness
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ofmedical devices across the total product life
cycle.
Standards, when properly utilized to sup-

port regulatory decisions, benefit manufac-
turers, suppliers, and firms economically.
They can streamline product development,
ensure quality, promote trade, and improve
supply chains. Standards are increasingly
seen as a tool for neutral cooperation and as
a means of effecting beneficial systemic solu-
tions in modern society.
Moreover, standards have been important

for carrying out the Sustainable Development
Goals of the United Nation (UN), providing
a way for nations to define, implement, and
measure systems and technologies. Notably,
with respect to the field of global develop-
ment, two international standards- develop-
ing organizations, the International Organiza-
tion for Standardization (ISO) and the Inter-
national Electrotechnical Commission (IEC),
jointly released guidance on gender- respon-
sive standards that seeks to advise developers
on assessing diversity, physical differences,
and gender roles. The guidance is intended to
ensure that standards support safety and effi-
cacy for both men and women, thus acknowl-
edging that there are still significant gaps in
the effort to achieve gender balance.4

One of the things I appreciate is that
S-CAP’s role in standards and conformity as-
sessment is promulgatedunder Section 514 (c-
d) of the Federal Food, Drugs and Cosmetic
Act (21 U.S.C. § 360d).5 The level of integrity
needed to conformwith Section 514must nec-
essarily be high; consequently, S-CAP must
work to recognize standards and ensure they
are fit for their intended regulatory purpose,
whether it is to allow manufacturers to de-
clare conformity to performance standards
or develop conformity assessment tools. For
these reasons, the FDA has recognized more
than 1,450 consensus standards to date and
supports 400-plus staff serving as liaisons to
national and international standards commit-
tees. These liaisons continually work to en-
gage with stakeholders and revise standards
to become “regulatory ready” such that they

can be readily used by FDA to support the to-
tal product lifecycle, from pre-market review
to post-market surveillance activities.
At S-CAP, one of my duties is to promote

and manage standards development within
the material sciences and tissue engineered
products specialty task groups (STGs), a set of
device areas developed by S-CAP that divide
medical device standards into nineteen dif-
ferent specialties.6 Most recently, I co-led the
launch of the CDRHEmerging Standards Pro-
fessionals community, setting forth a pipeline
to support new and experienced scientific
and regulatory staff to become standards pro-
fessionals within the center. Through it all,
many of the skills and personality traits I’ve
had to hone include being resourceful, charis-
matic, and socially and emotionally intelli-
gent. Putting these skills towork to form com-
munities and drive scientific consensus is crit-
ical to becoming a leader in standards.
Developing specific initiatives and agendas

is important because technical experts and
standards developers have limited time and
resources to work on standards research and
development. Beyond this, it is beneficial for
an emerging professional to build technical
expertise in a domain, not only to fully ap-
preciate the requirements but also to grasp the
social and regulatory challenges to using stan-
dards effectively and responsibly to promote
a common good.
Finally, with respect to emerging profes-

sionals, my experience in the standards pro-
fession has been an unexpected journey, with
aworld full of knowledge and people tomeet.
Amusingly, I can also no longer describe my
job in standards at a cocktail mixer in a suc-
cinct sentence. After two years of reading
about the law, policies, and our research, I can
say I’ve only scratched the surface of stan-
dards. The fact is that standards are a key el-
ement in the public-private partnership and
have social, commercial, and technological
consequences for how innovative health tech-
nologies are developed.
Disclaimer: The views expressed herein are

solely the opinions of the author and do not
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reflect the viewpoints of the Food and Drug
Administration, U.S. Department of Health
and Human Services, or their affiliates.
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PEER TO PEER

Energizing Emerging Areas of Research
with Standardization
By Jia Mi

I began my career in a mature and well
standardized field—the automotive industry.
Dating back more than a century, the auto-
motive industry was an emerging technol-
ogy where a need for standards was iden-
tified. Over the past century, thousands of
standards were established and enforced for
different aspects of automotive operations,
such as safety, emissions, and fuel economy.
For example, the safety belt was invented in
the 1880s, but researchers did not investigate
the impact of the safety belt on injuries and
deaths until the 1950s. After that, legislation
approved by Congress mandated that spe-
cific safety standards bemet by all automobile
manufacturers.
Now, I’mworking onmarine renewable en-

ergy,which is an emerging area being targeted
for a sustainable future. With the rapid devel-
opment of this emerging area, standards are
becoming more and more important.

IMPORTANCE OF STANDARDS FOR
EMERGING RESEARCH

Due to their potential to revolutionize fu-
ture society, emerging areas of research at-
tract more and more people. As for a grid-
connected marine renewable energy plant, it
is essential that the quality of the converted
power should meet the standards for grid

connection; otherwise, the converted power
cannot be transmitted via the grid and be used
in homes.
In addition, a rigorous standardization sys-

tem can be an important driving force to
impel technology innovation. Another impor-
tant role for standards is to improve emerg-
ing technologies’ readiness level and facilitate
technology maturity toward the realization of
commercial-scale applications.

CHALLENGES FOR EMERGING
PROFESSIONALSWORKING WITH

STANDARDS

One challenge for emerging technologies
is that the relevant standards haven’t been
widely accepted. Usually, the maturity of a
standards system is an indication of the ma-
turity of its related technologies. With emerg-
ing technologies, the standards system has a
short history and hasn’t beenwidely accepted
yet. Some standards accreditation bodies still
use standards from other relevant fields as
references.
A second challenge for emerging tech-

nologies is the limited access to standards,
especially for students and researchers in
start-up companies. Typically, standards for
emerging technologies are not available to the
public for free. A third challenge for young
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professionals working on emerging tech-
nologies is the lack of knowledge about how
to use standards appropriately. Classroom
training for students still focuses on funda-
mental knowledge and engineering skills, but
standards-related trainings still haven’t been
widely adopted in the curriculum.

RECOMMENDATIONS TO YOUNG
PROFESSIONALS FOR INCLUDING

STANDARDS IN RESEARCH

It’s critical for young professionals to
acquire training on standards. Universities
should offer more elective courses or certifi-
cate programs for students to learn standards-
related knowledge. It would be great if rel-
evant standards associations could provide
trainings to students.

Working closely with industries governed
by standards can help young professionals
learn how to understand and use standards.
Engineers working in industry usually have
good access to relevant standards and have
already gained rich experience with stan-
dards. In the past few years, I have worked
on several industry-university collaboration
projects and collaborated with experts in in-
dustry, which helped me a lot on standards
implementation.

Last but not least, it’s important for young
professionals to keep their eyes on stan-
dards updating, since relevant standards
may change rapidly. For example, the latest
“Strategic Business Plan” of the IEC/TC 114
Marine energy summarized strategic objec-
tives for 3-5 years,with different target actions
from months to years.

Jia Mi is the recipient of the HUGHES, J. AND H. Fellowship and Rackham
Block Grant Fellowship. His research focuses on marine renewable energy and
the blue economy. He received the SES Emerging Professional Award and SES
Student Scholarship. He is awarded with the Rising Stars Award from the
American Society of Mechanical Engineers (ASME). In addition, he received
the Best Presentation Award from the 2022 UMERC & METS joint marine en-
ergy research conference. He serves as co-chair of the International Network
on Offshore Renewable Energy (INORE) and on the Board of Directors of the
University Marine Renewable Energy Community (UMERC). Meanwhile, he
is the member of the USNC Young and Emerging Professional Committee. He
earned an M.S. in mechanical engineering from Virginia Tech and a B.S. in au-
tomotive engineering fromWuhan University of Technology. He is seeking his
doctoral degree at the University of Michigan.
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Abstract
Organizations of all kinds, in nearly every industry, are making huge
investments in digital transformation. It would be difficult to pick
one industry that is not affected. But there is one area across all these
industries that has lagged behind.
In our experience, engineering documents—industry standards

included—have been neglected in digital transformation. Most of
these documents and the data contained within are still “locked up”
in dead-text PDF or Word format, making them difficult to use in
engineering workflow, the very process that companies are working
to modernize with digital transformation. Most product design data
containing geometric dimensions and tolerances (GD&T)were trans-
formed into “digital model” artifacts (like CAD files) starting in the
1990s. Around the same time, engineering documents went from pa-
per to PDF and have remained there ever since. PDFwas nevermeant
to be an engineering information tool and it producesmore problems
than it solves.
Manufacturing companies are hit the hardest by this challenge. For

Americanmanufacturers to continue thriving and to remain compet-
itive at home and abroad, the American public-private partnership
of standards developers must address these challenges with a new
solution. Taking swift and thoughtful action to develop a “SpecX”
system – the next generation of industry standards – will help orga-
nizations gain the full benefit from their digital transformation in-
vestments, contribute to the continued leadership of the American
standards system, and ensure interoperability with commercial end-
users and international standards developers.

THE DIGITAL TRANSFORMATION
BANDWAGON IS MISSING A

PASSENGER

Digital transformation (DX) is underway
in a big way. “The process by which com-
panies embed new technologies across their
businesses to drive fundamental change”1

has permeated nearly every industry, and

all signs point to acceleration. Organizations
of all sizes are making long-term DX in-
vestments to create—or modify existing—
business processes, culture, and customer
experiences to adapt to evolving needs of
customers and markets. With the advent
of industry 4.0, the manufacturing industry
has witnessed a spike in demand for au-
tomation technologies including machinery,
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Figure 1. The US digital transformation market is ex-
pected to grow at a compound annual growth rate (CAGR)
of more than 20% from 2022 to 2030.

robots, software, controls, and IoT. Global in-
vestment in DX is forecast to increase from
$600 billion in 2022 to nearly 1.6 trillion in
2027 (Figure 1).2

The U.S. public-private sector partnerships
that develop standards have played an im-
portant role in this transformation effort
by identifying areas of innovation and pro-
viding consensus-based market-driven stan-
dards. ASTM developed important standards
for additive manufacturing.3 ICC now pro-
vides an open API into its building code
content.4 IEEE is developing standards on eth-
ical design of AI.5 ASME recently published
a report on the potential benefits of big data
in oil and gas workflows.6 These standards
and related products will undoubtedly help
U.S. companies keep pace with technology
and maintain a competitive edge.
However, the method by which standards

are written, published, and delivered to
end-users—plain-text documents delivered
as PDF files—has not kept pace with tech-
nology and has already begun to cause more
problems than it intended to solve. One of the
biggest obstacles to efficient and productive
DX is having to deal with analog artifacts in
digital engineering workflow. This challenge
represents a giant industry opportunity hid-
ing in plain sight: developing a solution can be
a powerful force multiplier for the very stan-
dards and drivers of DX itself.
For companies to fully leverage the ben-

efits of DX, they must be able to consume

and integrate the standards and specifications
into their modern engineering workflow. This
does not mean developing standards for inte-
gration or engineering; it means writing and
delivering standards information in such a
way that the individual data elements—text,
tables, equations, graphs, images, andmore—
are described and tagged with their meaning,
their place in a standardized ontology, and
their contextual relationship to other pieces of
data. It means that the information contained
in standards must be interoperable with com-
mon enterprise applications (e.g., PLM, MES,
ERP), and maintained in a master repository
that permits access to the data with proper li-
censing and authentication. Furthermore, DX
depends to a large extent on automating as
much as possible; therefore, standards of the
futuremust bewritten for humans but also for
machines.

This sounds complex and perhaps a bit like
fairy dust, but there are powerful reasons be-
hind these requirements and powerful forces
driving them. This paper will recall the events
that led us to this moment, describe some of
the difficulties in using static PDF files in dig-
ital engineering workflow, and then propose
a set of principles to govern the future devel-
opment, publishing, and delivery of “SpecX
standards,” the standards of the future.

IT’S ALL ABOUT CHANGE—ANDWHAT
HAS NOT CHANGED

The MIT Sloan Management Review says,
“Digital transformation is better thought of as
continual adaptation to a constantly changing
environment.”7 Today’s process of DX takes
transformation to a whole new level primar-
ily because it’s all about change, and change
is happening more rapidly now than ever
before.

Applying new technologies to business
with the goal of improving products, cul-
ture, and customer experience is not new.
In the 1990s, there was a paradigm shift in
which engineering and industrial companies
migrated their paper documents, drawings,
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Figure 2. In the 1990s, physical parts moved from paper
to virtual 3D CAD models. Engineering documents never
made the same transition.

and blueprints to electronic format. With the
growing adoption of model-based engineer-
ing (MBE), product designs—those with geo-
metric dimensions and tolerances, or GD&T
data—were “freed” from 2D versions and
placed directly into 3D models, ostensibly
making the 3D CAD (computer aided design)
model a single source of design information
(See Figure 2).
At the same time, the underlying engineer-

ing documentation—non-GD&T information
such as industry specs and standards, as well
as internal corporate standards—moved from
paper to PDF. At the time, it was a revolu-
tion that increased productivity and speed,
enabled simple sharing, and reduced human
error.
Amazingly though, not much has changed

with engineering documents or industry
standards formats since the mid-1990s. All
the text, graphs, tables, equations, images,
and references that comprise manufacturing
notes, materials and finishing requirements,
test methods, work instructions, supplier in-
structions, customer requirements, and more
are often trapped in legacy paper, static PDF,
PowerPoint, orWord files. Manufacturing en-
gineers, procurement professionals, estima-
tors, factory-floor workers, testing labs, and
others struggle to find the precise information
they need, extract the relevant requirements

for the task at hand, and feel confident they
are using the right versions and references in
a sea of disconnected, static documents.

The CHALLENGES OF USING STATIC
DATA

These are some of the concrete problems
and inefficiencies that technical professionals
encounter when using industry standards in
static PDF format.

Little or No Interoperability

Most engineering documents contain
dozens of references and explicit and im-
plicit connections to other documents, many
of them belonging to third-party owners (e.g.,
an IEEE standard linking to an ASTM stan-
dard or a Boeing internal spec linking to an
SAE standard), but there is no way for users
to easily click between them.
It’s also very difficult tomove between doc-

uments and systems. For example, product
life cycle management (PLM) systems (a com-
mon desktop application used by manufac-
turers) often contain hundreds or thousands
of references to internal and external stan-
dards. But rather than clicking directly from
PLM into the relevant document or piece of
data, users must go silo-hopping, leaving one
system and hunting down the document in
another.Not only do they have to find the doc-
ument itself, but they also must find the ex-
act piece of data inside that document (which
could be 5 or 50 or 500 pages long), then
somehow export that data into the desired
application.

Copy/Paste and Manual Rekeying

Companies use bits and pieces of engi-
neering standards throughout their opera-
tion. Some requirements here, an equation
there. One very common task is to copy/paste
or even manually rekey data from these doc-
uments into other documents or applica-
tions (e.g., to create work instructions or test
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plans or supplier specs). Copying/pasting
and manually rekeying data is tedious man-
ual labor and heightens the risk of poten-
tial human errors that occur when manually
rekeying equations or recreating tables from
PDF files.

Impact Assessment is Tedious and Risky

Nearly every company that builds a prod-
uct must deal with changing standards and
regulations. As mentioned, parts and pieces
of standards are embedded in their opera-
tion and indeed in the DNA of their prod-
uct design andmanufacturing.When changes
are made to the source material (for exam-
ple, a new or revised standard), companies
have a difficult time monitoring and assess-
ing the impact of that change on their opera-
tion and communicating the impacts to stake-
holders up and downstream. For companies
that build products with very long lives—50
years ormore for aircraft, refineries, and other

Figure 3. One small project involving just 2-3 primary
standards can quickly cascade into dozens of references with
requirements distributed across many different documents.

Figure 4. The relative costs and inefficiencies of using
static documents in modern engineering workflow.

infrastructure—the 2–3-year life of standards
poses an even bigger challenge than for com-
panieswith very short product shelf lives (like
mobile phones or medical devices).

Finding Requirements

Engineers often spend hours, days, or
weeks analyzing specs, standards, customer
orders and other documents to identify the
specific requirements that they need to do
the job at hand. Extracting those requirements
and classifying them according to the part
or material or process is painstaking man-
ual labor. One small project involving just
2-3 primary standards can quickly cascade
into dozens of references, with requirements
distributed across many different documents
(See Figure 3).

THEMODEL-BASED REVOLUTION,
AKA “SPECX”

We previously mentioned the 1990s con-
version of 2D drawings and GD&T design
data into CAD files. This type of digital arti-
fact is called a digital model. A digital model
is a data-centric model of a physical object
that describes the form, character, and con-
text of that object. A CAD model provides
a three-dimensional visual representation of
a physical object along with geometric di-
mensions, textures, materials, tolerances, and
more. Likewise, a digital model, or “digital
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twin,” of a building or a part or a system of
parts provides all the critical data associated
with the object or system.
A PDF file was never meant to be an en-

gineering information tool, let alone a dig-
ital model. It is merely a static and non-
editable and non-descript copy of the source
document. Sometimes it is nothing more than
an image of the physical document. It does
not describe the form, character, and con-
text of the information contained therein. It
does not know when changes at the source
occur and how they might affect the con-
tent in the PDF file, the associated prod-
uct(s), or the broader operation of the busi-
ness. And any data taken from the docu-
ment and used elsewhere remains as unin-
telligent, unaware, and disconnected as the
source document. A PDF is a poor container
of data, and a PDF document can only be un-
derstood and acted upon by having a human
read it (See Figure 4).
If the design and manufacturing informa-

tion chain is defined by its weakest link, en-
gineering documents and industry standards
are now often the weakest links. The public-
private industry standards partnerships (i.e.,
SDOs) have done a good job embracing the
DX of its members’ products and services. We
believe it is time now for the industry to em-
brace the process bywhichmembers consume
standards information and help them lever-
age the full benefits of their DX investment.
It’s time for engineering documents to get the
same royal transformation treatment that 2D
drawings got in the 1990s and have benefited
from ever since.
Static industry standardsmust nowbecome

“SpecX” digital models. A SpecX model is
more than just a document; it’s a collection
of actionable, intelligent, and dynamic data
elements that are organized in a database
and connected to each other in relevant
ways. A SpecX model enables a whole new
world of capabilities and value-added bene-
fits that are impossible to achieve with PDF
files. We believe this information needs to
be freed (though not free of charge) from

PDF documents and moved to interopera-
ble, change-aware, machine-readable digital
models.

THE EIGHT CORE PRINCIPLES OF
SPECX DIGITAL MODELS

To convey more clearly what SpecX is,
consider these core principles that we believe
should be at the heart of any digital trans-
formation strategy involving engineering
documents.
1. Engineering data should be available

from a single, authoritative source of truth,
and changes should be communicated to all
stakeholders. The primary means of commu-
nication for this information must move from
stand-alone static documents to interopera-
ble and change-aware SpecX models. This in-
formation must be held in a common set of
digital models managed in a query-capable
Semantic Web database or knowledge graph
in which each IP owner manages and con-
trols their respective data. As a result, autho-
rized human and machine stakeholders will
have the current, complete, authoritative, and
consistent information for use over the prod-
uct life cycle. When changes are made to the
source material by IP owners, the changes
can be automatically communicated up- and
downstream to all relevant stakeholders.
2. Advanced AI technology should be used

to enable scalable transformation to SpecX.
The transformation of engineering artifacts to
digitalmodels cannot scalewithmanualmod-
eling of the semantic information described
by the engineering documents. Expecting dif-
ferent people in different organizations to tag
documents in a consistent way is a fool’s er-
rand; even expecting organizations to have
the resources to tag is a tall order. An en-
semble of AI tools—from ontology-based to
modern language models based on neural
networks—can now be deployed to model
syntactic and semantic information from vari-
ous engineering sources inside and outside an
organization.
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These tools can act as a human expert
to characterize and contextualize the infor-
mation at scale. For example, a document
containing dozens of finishing requirements
under various conditions can be summa-
rized and classified according to those con-
ditions, the types of finishes, or other se-
lectable criteria. A user seeking finishing re-
quirements for a specificmaterial and use case
can simply click and extract the requirements
needed rather thanwading through the entire
document.
3. Data must be interoperable across IP

owners, repositories, and applications. Infor-
mation users spend too much time “silo-
hopping” from disconnected repositories and
applications to find the information they
need. Nearly every engineering document
references many others, often from third par-
ties, but users are left to their own devices to
obtain those references and verify their sta-
tus and currency. This is time-consuming and
repetitive manual labor that could easily be
eliminated using the linked-data structure of
digital models and the automation capabili-
ties of AI.
Much like the Crossref system enables ref-

erence linking between journal articles, AI
andmachine learning can automatically iden-
tify and activate reference links from doc-
ument to document (with proper licensing
from the IP owners, of course), and each data
element can be stored in a unique location
in the semantic web or knowledge graph.
Combinedwith an openAPI (application pro-
gramming interface), the result is a consis-
tent method for users to find, cite, link to,
assess, and reuse data elements contained
within SpecXmodels.Most importantly, users
can easily discover requirements distributed
across documents, their dependencies, and
the impact of change up and down the re-
quirements’ value stream (See Figure 5).
Note that IP owners of the native engi-

neering documents (whether OEMs, SDOs, or
government) will continue to own their data
and documents. SpecX models and a knowl-
edge graph simply make their data more us-

Figure 5. Data stored in a knowledge graph can activate
contextual connections across content sets.

able andmore readily accessible tomore users
from more applications—arguably making
their information more valuable. With proper
licensing and access and e-commerce tools
layered upon the knowledge graph, IP own-
ers can benefit from wider usage and any
number of new business models and new net
revenue.

4. Engineering information should be de-
livered to the point of use in existing appli-
cations (e.g., PLM and authoring tools) us-
ing an open API. Engineers don’t need more
workbenches or applications. The informa-
tion engineers need from ASTM, DoD AS-
SIST, or their own corporate standards can be
brought via API into MS Word, PowerPoint,
PLM systems, manufacturing execution sys-
tems (MES), authoring tools, and more. De-
velopers using a robust, open API with a vari-
ety of microservices can quickly develop apps
such as shop floor wizards, executable calcu-
lations, quality checklists, table look-ups, and
PLM plugins.

Delivering content in this way also aligns
with the principles of the Digital Thread cur-
rently being adopted by the engineering and
manufacturing communities. Data used in an
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engineering workflow must be available at
the point of need, but it should always be
connected to its authoritative source. Changes
made at the source should be communicated
up- and downstream throughout the Digital
Thread so that the single source of truth is al-
ways known to all.
5. Legacy documents cannot be left behind;

the creation of SpecX models must accommo-
date new and old content. Microservices us-
ing AI/ML, machine vision and other tech-
nologies can be dedicated to analyzing and
transforming legacy content. That includes
the transformation of MS Word-based spec-
ifications or PDF files into digital models,
the extraction of key semantic concepts from
2D PDF drawings (including legacy raster
drawings), and the transformation of ISO-
STS/NISO-STS XML standards, and other
XML formats.
6. While internal corporate content must

be interoperable with external industry stan-
dards, security and IP protection cannot be
sacrificed. Cyber threats evolve rapidly. Cyber
security standards try to keep pace with the
threat, so they evolve continuously. There are
no global security standards for model-based
standards; each enterprise has its own secu-
rity standards, and the overlap between en-
terprises is not complete. NIST 800-171 (rev2),
in compliance with DoD requirements, pro-
vides a baseline, and the security solutions
will evolve toward the government cloud.
Corporations must have confidence that stor-
ing their proprietary information alongside
external industry information does not mean
that unauthorized users will have access to
their data.
Similarly, specs and standards have been

targets of piracy for decades. The paradigm
shift fromPDF to SpecXmust also bring about
a paradigm shift in IP protection. Height-
ened security around copy/paste and docu-
ment/data sharing should be combined with
new licensing models that enable users to
quickly and easily obtain licensed and pro-
tected content that is aligned with the needs
of their enterprise.

7. Engineering content must evolve from
documents to models to digital assistants.
AI is evolving rapidly. Neural networks and
other machine learning tools are improving
by orders of magnitude. There is little reason
to doubt that engineering contentwill bemore
interactive, in the sense that an engineering
document (now model) should eventually be
the users’ digital assistant. A user should be
able to ask the document/model a question
and get a contextual reply that may be the re-
sult of the system crawling through a graph
of requirements threaded across multiple au-
thoritative sources. This ‘Alexa-like’ function-
ality will enhance the productivity and accu-
racy of humans and could also enhance the
power of VR/AR tools throughout the prod-
uct life cycle.
8. Engineering information must be con-

sumable by machines. Many years ago, a ma-
jor aerospace company fed the torque speci-
fications for various fasteners into a software
application used by a fleet of bolt-tightening
robots. It was a complex set of specs, orga-
nized by the type of bolt (material, thread
type, thread class, etc.), the substrate, and
many other criteria. Because all the source
data was stored in a PDF file, it was a tedious
job that required hard-coding data, and any
updates also had to be updatedmanually. The
result was a semi-autonomous machine that
applied the proper torque based on the situa-
tion. This was a monumental achievement at
the time, but it was only the seed of what was
to come.
A growing number of industrial machines

rely on data from specifications and stan-
dards to run their processes. Today, humans
are the bridge—and the bottleneck—between
the data and the machines. For example, a
machine operator might enter torque speci-
fications into the machine interface, copying
the numbers from a MIL Spec or National
Aerospace Standard. This manual process
consumes too much time, is prone to human
error, and is certainly not scalable. For man-
ufacturers to leverage the full benefits of the
digital thread and autonomous manufactur-

19

D
ow

nloaded from
 http://m

eridian.allenpress.com
/standardization/article-pdf/1/5/i/3317906/i2831-7920-1-5-i.pdf by guest on 18 M

arch 2024



STANDARDIZATION: JOURNAL OF RESEARCH AND INNOVATION

ing, the information in engineering docu-
ments must be readable and interpretable by
machines without human intervention.
Documents, from their general structure

down to the most granular data elements
(equations, tables, etc.), must be quantified in
standardized formats that machines can un-
derstand and act upon. Further still, the con-
tentmust bewritten and tagged in such away
that machines can analyze the full scope and
context of information, combine it with data
from other sources, and automatically make
decisions and take actions based on the ma-
chine’s interpretation. In the not too distant
future, machines, not humans, will be the pri-
mary consumers of engineering data.

YOUNG PROFESSIONALS HATE
TEDIOUSMANUAL LABOR

A young aerospace engineer told us of
their recent experience fresh from their mas-
ter’s degree and right into the QA depart-
ment of a major aircraft manufacturer–they
were baffled and demoralized by the volume
of tedious manual labor. At university, they
learned about using AI and analytics tools to
process information that would aid and accel-
erate decisionmaking. In their job, they spend
time copying/pasting from document to doc-
ument. In the interviews leading up to the
job, they were told about the modern engi-
neering workflow and the company’s passion
for digital transformation. Although the com-
pany was investing heavily in DX, they were
still forced to dealwith analogwrenches in the
digital thread.
If technology companies and the standards

industry in general hope to attract young,
skilled professionals to replace the exodus of
retiring older professionals, wemust walk the
talk of DX. Initiatives like SpecX will satisfy a
new generation of standards users and stan-
dardization professionals. Aside from elimi-
nating non-value-added manual labor, SpecX
offers dozens of new ways to take advantage
of intelligent standards data to improve pro-
ductivity, increase speed, and reduce errors.

IF WE DON’T, THEY WILL

The move from flat-text engineering doc-
uments to machine-readable, data-centric
artifacts is already happening elsewhere.
CEN/CENELEC, ISO, and IEC are devel-
oping their own independent system, called
SMART, that will elevate EU and interna-
tional standards above U.S. and regional
standards. In their own words, “SMART
will ensure that IEC and ISO products and
services remain the most attractive and rel-
evant to markets and societies, today and
tomorrow.”8

SpecX can certainly be compatible with
whatever the EU and international commu-
nity develop. In fact, core principle #3 dictates
such interoperability. Creating a strong inde-
pendent US-based SpecX—just as we created
a strong independent SDO ecosystem—will
help American businesses accelerate DX, gain
the full benefits of standards adoption, and
maintain a competitive edge.

Although there is no dominant or fully
formed system anywhere in the world yet,
there are seeds of similar solutions in the U.S.

NISO has adopted the ISO STS-XML
schema, which dictates a standardized set
of syntactic elements of documents such as
section headers, tables, lists, etc. But more
work needs to be done to characterize and tag
the semantic elements such as parts, mate-
rials, processes, requirements, test methods,
and more.

The Defense Standardization Printing Of-
fice (DSPO), an agency of the Department of
Defense, has started a project called “Docu-
ments as Digital Data,”9 but it is in very early
phases.

SWISS (Semantic Web for Interoperable
Specs and Standards)10 is a neutral, AI-
enhanced semantic platform that provides in-
teroperable, reusable, and machine-readable
digital-model data that they call “digital twins
of engineering documents.” SWISS pioneered
the concept of SMART standards and SpecX
digital models several years ago and has
an operational commercial platform available
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today. The platform facilitates the transfor-
mation of static documents to digital mod-
els and then provides ongoing AI enhance-
ment, data management, and an open API to
provide enterprise access to companies and
users. SWISS is the world’s largest engineer-
ing knowledge graph, has partnered with the
DoD/DLA, ASTM, ASME, and others, and
counts three of the five largest aerospace and
defense companies as their customers.
ASME formed a Model-Based Engineering

(MBE) Standards Committee11 that oversees
the development of rules, guidance, and ex-
amples for the creation, use and reuse of
model-based datasets, data models, and re-
lated topics within a Model-Based Enterprise
(MBE).

CONCLUSION: LET’S BEGIN

For over 100 years, industry standards have
been the backbone of commerce and the basis
for quality and interoperability,12 driving bor-
derless trade, technical innovation, and dig-
ital transformation. Now, standards need to
contribute to the success of its industries, not
only by the content inside the documents, but
by the way the content is consumed outside
the document.
“America’s leadership in standards has har-

nessed private sector speed and flexibility to
help companies keep pace with technology,
foster economic growth, and save govern-
ment partners and taxpayers billions.”13 We
could not have said it better ourselves!
Continuing American leadership for the

next 100 years will require the same speed,
flexibility, and innovation that we used to get
here. But using the same tactics that got us
here will not get us where we need to go. En-
gineering documents have not changed since
the 1990s, and they are long overdue for their
own DX.
Gerald Kane, professor of information sys-

tems at Boston College, said, “The more I
study digital transformation, the more I real-
ize that it’s not mostly about either ‘digital’ or
‘transformation.’

“Instead, digital transformation is about
how technology changes the conditions under
which business is done, in ways that change
the expectations of customers, partners, and
employees.”14

Technology—indeed, DX itself—has
changed the conditions by which compa-
nies operate, and in return, companies now
have changed expectations of our industry.
We must respond thoughtfully but swiftly to
meet their expectations.
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RESEARCH ARTICLES

Standards in Action: Over-the-Counter Hearing Aids
By Kerri Haresign

In 2017, the bipartisan Over-the-Counter
(OTC) Hearing Aid Act was passed. This
legislation directed the U.S. Food and Drug
Administration (FDA) to allow direct-to-
consumer and retail-based hearing aid sales.
In October 2022, tens of millions of Amer-
icans finally gained access to OTC hearing
aids after implementation of the FDA’s final
rule stemming from the Hearing Aid Act. 1

This allows Americans with mild to moder-
ate hearing loss to buy affordable hearing aids
the way they buy reading glasses—without a
medical exam, from a local store or online.
This moment represents years of advo-

cacy by associations, including the Con-
sumer Technology Association® (CTA), in-
dustry partners, and allied organizations. It
also stems in part from CTA’s voluntary OTC
hearing aid industry standards, which were
developed over the last decade and describe
minimum performance criteria.
As North America’s largest technology

trade association, CTA is the tech sec-
tor. Our members are the world’s leading
innovators—from startups to global brands—
helping support more than 18 million Ameri-
can jobs. CTA owns and produces CES®, the
most influential tech event in the world.

THE IMPACT OF ACCESS TO OTC
HEARING AIDS

“Ninety-plus percent of adultswith hearing
loss have needs that can be served by over-

the-counter hearing aids,” said Dr. Frank Lin,
the director of the Johns Hopkins Cochlear
Center for Hearing and Public Health.2

Only 20% of people who could benefit from
a hearing aid use one, and the new OTC hear-
ing aid category opens a world of sound to
Americans with hearing loss. These devices
improve accessibility and represent an impor-
tant, vibrant, and innovative device category
for the nearly 40 million adults with mild-
to-moderate hearing loss.3

Many who could benefit from OTC hear-
ing aids wait for symptoms to worsen be-
fore seeking a hearing health solution. While
ease of access and lower costs may open
the door to more people getting devices, in-
creased comfort with hearing products means
people may be more open to prescription de-
vices if their hearing loss progresses.
OTC hearing aids aren’t an either-or situa-

tion. People under 18, individuals whose test
shows more than mild-to-moderate loss, peo-
plewith compounding health issues, and any-
one who isn’t seeing results with existing de-
vices should consult an audiologist.

DRIVEN BY INDUSTRY STANDARDS

Industry standards are central to this new
category, and CTAhas been working with the
FDA and other stakeholders for years to help
establish industry best practices that are driv-
ing innovation (and plans to continue that
collaboration). Specifically, the final rule cites
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ANSI/CTA-2051, Personal Sound Amplifica-
tion Performance Criteria,4 which includes
technical performance metrics and associated
target values for consumer products that pro-
vide personal sound amplification and en-
hancement to a user.
CTA’s Health, Fitness and Wellness Com-

mittee recently published ANSI/CTA-
2051-A, Wearable Sound Amplifier Perfor-
mance Criteria,5 which updates the original
standard but maintains the primary technical
performance criteria of the 2017 version. Both
ANSI/CTA-2051 and ANSI/CTA-2051-Aalso
reference standards developed by the Acous-
tical Society of America, the International
Electrotechnical Commission (IEC), ISO, and
IEEE.
To continue to support the growth of this

industry sector through standardization, CTA
recently launched new work to identify the
elements of standard testing methodology
for a consumer-facing hearing metric and to
establish a common vocabulary for hearing
health for consumer-facing hearing solutions,
including OTC hearing aids. This standard is
expected to be completed in 2023.

WHAT’S NEXT?

This is just the beginning for this new de-
vice category. Anytime you have novel inno-
vations and new product categories like OTC
hearing aids entering the market, conversa-
tions open up and increase awareness about

hearing health.Working together, we can help
improve health outcomes by addressing is-
sues related to hearing loss like dementia and
depression.6

As we have seen with other digital health
technologies, hearing aids have gone from
nice to have to a necessity, and this is
an exciting moment for hearing health. At
CTA, we look forward to the ways that in-
dustry standards for these devices will in-
crease the usage and ultimately improve out-
comes, lower costs, and enhance consumer
experiences.
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