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NIST, in its unique role as the nation’s national
measurement institute, has committed to partici-
pate in each of the seven recommended actions.

Promote awareness of the critical measurement needs
identified in this assessment throughout the measurement
research community.

The measurement research community is a key
contributor to measurement solutions at every
stage of technological innovation. However, the
contributions of measurement research, embed-
ded in the nation’s technological infrastructure,
are often invisible to decision makers in industry
and government. NIST will widely distribute
this assessment to the measurement research
community in both the private and public 
sectors, communicate the importance of the
findings and conclusions, and encourage 
decision makers to address these critical needs.
Potential partners in building mutual awareness
of industry measurement needs and measure-
ment research community capabilities include
industry consortia, producers of industry 
technology roadmaps, trade and professional
organizations, performers of scientific research,
and the National Science Foundation and other
sponsors of research. 

Unresolved measurement barriers impede tech-
nological innovation, the primary driver of the
nation’s economic and productivity growth and
the key source of competitive advantage in the
global economy. Overcoming these barriers is
essential if the United States is to continue to be
the global leader in developing and commercial-
izing new technologies.

To meet the changing requirements of our 
economy and to respond rapidly to technical
challenges, the USMS must become a more
agile and versatile system, capable of sustaining
technological innovation at a world-leading
pace. Improving the effectiveness of the USMS
requires both immediate action and a strategic,
long-term approach. 

This assessment has identified seven actions to
be taken as next steps to enhance USMS capa-
bilities and to accelerate technological innova-
tion. These steps are recommended for consider-
ation and action by all USMS stakeholders, act-
ing individually and in collaboration.

VII.  Next Steps
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Identify strategies to bolster the effectiveness of USMS
solution providers and accelerate development and deliv-
ery of measurement technologies that respond to meas-
urement problems impeding innovation.

USMS measurement solution providers are
widely dispersed in both the private and public
sectors. This fact complicates efforts to commu-
nicate needs and opportunities, which can slow
the development and commercialization of new
measurement technologies. There currently
exists no formalized measurement technology
industrial sector, and most current technology
roadmapping efforts do not explicitly address
measurement needs at a detailed level. 

NIST will reach out to groups of measurement
solution providers and technology innovators to
create a dialogue about how to improve the effi-
ciency and effectiveness of the USMS in sup-
porting technological innovation. This effort will
embrace both the private and public sectors,
with the goal of proposing mechanisms for
improving the USMS that can be sustained over
time. These mechanisms could include collabo-
ration tools, such as communication networks
and new information resources.

Foster collaboration to accelerate measurement 
breakthroughs. 

Today’s science and technology challenges
require ever more accurate and reliable measure-
ment tools and associated services. As a result,
developing effective partnerships across disci-
plines and organizations is becoming increasing-
ly important. Many case studies in this assess-
ment identified industry consortia/partnerships
and interagency government partnerships as
essential to overcoming measurement barriers.
Collaborative arrangements can foster innovative
results. However, effective collaboration may
demand new mechanisms. NIST will explore
methods to promote USMS collaborations that
address specific industry and national goals.
Given the breadth and diversity of measurement
needs, a variety of collaborative approaches 

will be considered, including government inter-
agency groups, industry-government consortia,
industry-wide alliances, international forums,
and Internet-based vehicles for information
exchange. 

Encourage industrial sectors to identify and prioritize
measurement needs.

Measurement needs identified in the roadmaps
and case studies reviewed, as well as any meas-
urement needs identified subsequently, should
be prioritized by the industrial sectors they
affect. Criteria to guide and facilitate setting pri-
orities should be established. Measurement solu-
tion providers and other experts (as appropriate)
should participate in the prioritization process to
ensure that industry’s requirements are accurate-
ly understood and that the time frames for
expected results from measurement R&D are
realistic. Priorities and time frames should be
updated regularly and communicated to solution
providers and prospective users. For the longer
term, more active involvement of the measure-
ment community with technological innovators
in general and roadmap developers in particular
will help ensure that needs are promptly
addressed.

Facilitate pursuit of solutions to the specific industry
measurement problems documented in this assessment.

The measurement needs that form the basis of
this assessment of the USMS are real, unre-
solved measurement problems for which indus-
try is seeking solutions. The case-study meas-
urement needs have been documented specifi-
cally for this assessment and describe in detail
the measurement problems and potential solu-
tions. The roadmap measurement needs have
been abstracted from industry technology
roadmaps where, in general, they are described
in broad terms. NIST will facilitate pursuit of
solutions to the measurement needs accordingly. 
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For roadmap measurement needs, NIST will
communicate its report to technology roadmap
developers to begin a dialogue in pursuit of solu-
tions. For case-study measurement needs, NIST
will communicate with potential solution
providers.

Identify shared measurement needs and opportunities for
synergy across industries and research areas. 

The USMS has a diverse range of solution
providers that serve an even broader diversity of
customers. Once individual industrial sectors
determine priority measurement requirements,
cross-sector action plans should be developed,
where appropriate. Some priorities will be
addressed by short-term R&D (one to three
years), while others will require fundamental
research over a longer period. Many short-term
measurement needs, once communicated clearly,
likely will be addressed by private-sector efforts.
Fundamental measurement research and pre-
competitive R&D needed to address longer-term
needs may require government funding and
coordination.

Cross-sector action plans can become an
informative part of the USMS infrastructure and
help guide planning activities in both the private
and public sectors. As a result, stakeholders and
researchers can pursue measurement solutions
collaboratively, leveraging R&D resources. 

Foster strategic public-sector investments in measure-
ment R&D to accelerate technological innovation.

Leading-edge technology development continu-
ally demands new and better measurement capa-
bilities. Measurement needs documented as case
studies in this assessment identify roles for both
the public and private sectors as providers of
measurement solutions to the measurement 
barriers confronted. A potential public-sector
contribution to such solutions is strategic invest-
ment in both cutting-edge research that focuses
on discoveries in measurement science and in

the tools of science—facilities and instruments
that enable discovery and development—partic-
ularly unique, expensive, or large-scale tools
beyond the means of a single organization.
NIST’s unique roles in such solutions are con-
ducting fundamental measurement-related
research, developing tools to measure, evaluate,
and standardize, and partnering with industry 
to transfer these tools to the private sector. 
Given this infrastructural focus, NIST is posi-
tioned to foster the strategic public-sector 
investments outlined here. In turn, private-sector
investments enable the translation of fundamen-
tal discoveries into the production of useful 
and marketable measurement technologies,
processes, and techniques.

Given the diversity of government-funded
research, each funding agency will need to act
individually to identify and support measure-
ment R&D targeted to spur technological inno-
vation within their mission-related areas of
responsibility. These areas include defense,
homeland security, health, space, energy, and
environmental protection. However, this assess-
ment points to several areas where cross-agency
efforts to address broad measurement problems
would enhance effectiveness. 

Below, specific activities are suggested to sup-
port strategic use of public-sector investments in
measurement-related R&D to accelerate techno-
logical innovation.

• Keep end users and potential solution
providers informed of federal measurement
capabilities: 
Resources and capabilities of the USMS,
including those of—or funded by—the fed-
eral government, are extensive. NIST will
explore and promote approaches by which
federal agencies can inform the measure-
ment R&D community in general, and
potential solution providers in particular, of
specialized measurement-related instruments
and facilities accessible to outside users.
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Global leadership in 

science and technology

depends on our ability 

to develop innovative 

measurement technology.

• Incorporate insights from this assessment into
strategic and program plans:
NIST will make the results of this assess-
ment available to other government agencies
for consideration during their strategic and
program planning. The needs and findings
reported in this assessment may serve as a
resource to help agencies identify opportuni-
ties to address measurement priorities corre-
sponding to their mission-related interests.
For its part, NIST will incorporate the
results of this assessment into its strategic
and program plans. As part of this process,
NIST will evaluate approaches to accelerate
measurement innovation in economically
important areas. These might include new
criteria for project selection, realignment of
NIST-wide priorities, new partnerships, and
increased bilateral, regional, and internation-
al collaboration. A key element of NIST
plans will include working collaboratively
with SDOs to proactively identify measure-
ment-related priorities to support standards
development in nanotechnology and other
emerging technology areas. NIST also will
identify and evaluate new approaches to
enable performance-based standards, proto-
cols, benchmarks, and metrics.

• Establish an explicit agenda for measurement
innovation:
The core purpose of a measurement innova-
tion agenda would be to identify opportuni-
ties for synergy in federally supported R&D
to eliminate measurement barriers to techno-
logical innovations. Input from the private
sector on this matter will be sought. One
possible vehicle for developing such an
agenda would be a new interagency task

force on measurement science and technolo-
gy. This task force would be charged with
establishing a cohesive, proactive process for
identifying national measurement-related
priorities as well as opportunities for
improving USMS capabilities in support of
innovation.

Conclusion
This assessment underscores the importance of
measurement advances to U.S. competitiveness
in global markets. Many of the measurement
solutions identified for the individual sector/
technology areas, as well as solutions that apply
across several sector/technology areas, possess
the potential to benefit many sectors of the
economy, including sectors beyond those 
examined in this assessment. 

The focus of this assessment on technology as
represented by physical devices, materials, or
systems, results in an emphasis on manufactur-
ing sectors rather than on service sectors.
Reviews of measurement needs in three areas—
Building and Construction, Health Care, and
First Responders—did, however, provide an
indication of needs in the service sectors.

Feedback on this assessment from stakeholders
in industry and government will be solicited and
used to improve and guide the next steps
described above. Ultimately, the success of the
USMS improvement effort will depend on the
participation of many different types of organi-
zations in the United States and abroad. Efforts
that are both concerted and collaborative will
enable the efficient and effective use of private
and public resources to resolve measurement
problems that limit technological innovation. 
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A 

ANSI: American National Standards Institute; a fed-
eration of SDOs, companies, trade associations, gov-
ernment agencies, and consumer groups.

APMP: Asia Pacific Metrology Program.

Authentication: The term used in this report to indi-
cate the process of validation of measurement needs
and findings by representatives of U.S. industry.

B

BIPM: International Bureau of Weights and
Measures.

C

Case-Study Measurement Needs: One-page, stand-
alone summaries of industry measurement needs.

CIPM: International Committee for Weights and
Measures.

Conclusions: Judgments about the capacity of the
USMS to address the identified measurement barri-
ers to technological innovation.

D

Declarative statements: The term used in this report
to indicate factual statements based on a sufficient
number of documented measurement needs and sup-
ported by sufficient fact and logic to qualify as
potential findings.

F

Findings: The term used in this report to indicate
factual statements about measurement problems that
pose technical barriers to technological innovation
that have been authenticated.

G

GPS: Global Positioning System.

I

ILAC: International Laboratory Accreditation
Cooperation.

Inferential analysis process: The term used in this
report for the process used to generate findings and
conclusions.

IEC: International Electrotechnical Commission, an
organization that develops standards on electrical,
electronic, and related technologies.

ISO: International Organization for Standardization,
a body that includes the national standards bodies of
149 countries and develops and adopts international
standards for nearly every industry sector.

ITU: International Telecommunications Union, an
organization that develops standards for information
and communications technologies.

M

Measurand: A physical quantity, property, or condi-
tion that is measured.

Measurement: The process of quantitatively com-
paring a variable characteristic, property, or attribute
of a substance, object, or system to some norm.

Measurement innovation: Technological 
innovation where the new technology is a measure-
ment technology.

Measurement result: Quantitative result of the
measurement process, achieved to a level of certainty
influenced by a combination of technical and human
elements that include measurement methods, instru-
ments, information, standards, and institutions.

Measurement system: The entire set of technical
and human elements involved in producing measure-
ments for an intended purpose.

Metrology: The science of measurement.

MRA: Mutual Recognition Arrangement.

N

NCWM: National Conference on Weights and
Measures, a private, nonprofit organization with rep-
resentatives from industry, states, and the federal gov-
ernment that develops standards, test procedures, and
model laws and regulations on weights and measures.
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NIST: National Institute of Standards and
Technology; an agency in the U.S. Department of
Commerce, responsible for maintaining U.S. national
standards of measurement.

NMI: National Measurement Institute.

NMS: National Measurement System.

O

OIML: International Organization of Legal
Metrology, which develops model international stan-
dards of measurements used for regulatory purposes,
such as commodity exchange and environmental
monitoring.

OSTP: Office of Science and Technology Policy, an
office within the Executive Office of the President of
the United States, with a broad mandate to advise the
President and others on the effects of science and
technology on domestic and international affairs.

Other observations: The term used in this report to
indicate a declarative statement from the inferential
analysis about a potentially significant measurement
issue that has been reviewed by industry representa-
tives but does not meet the standard of a finding.

P

Public sector: The part of the economy concerned
with providing basic government services.

Private sector: The part of the economy made 
up of private firms and companies, corporations, 
private banks, non-governmental organizations, and
individuals.

R

RFID: Radio frequency identification.

RMO: Regional Metrology Organization.

R&D: Research and development.

Roadmap Measurement Needs: Summaries of
industry measurement needs abstracted from 
published technology roadmaps.

S

Sector/Technology areas: A term used in this report
to represent an industrial sector and/or technology
area.

SDO: Standards-Developing Organization.

SI: International System of Units (abbreviated SI
from the French language name Système
International d’Unités), which is the modern form of
the metric system. It is the world’s most widely used
system of units, both in everyday commerce and in
science.

SIM: Inter-American Metrology System, an organi-
zation with the goal of promoting international and
regional cooperation in the Americas for scientific,
industrial, and legal metrology.

T

Technical barrier: A deficiency or absence of a tech-
nical capability that impedes technological innovation.

Technological innovation: Either a process or a
physical entity; as a process, it is that part of the
overall innovation process relating to the introduction
into the marketplace of new technology; as a physical
entity, it is the new technology itself.

Technology Developer’s Vision: The conceptual view
of what the new technology will functionally do, who
the user of the new technology will be, and what ben-
efit to the user that technology will yield.

Technology roadmap: Consensus document identi-
fying targets of opportunity and barriers to envi-
sioned technologies in a particular industry based on
the views of representatives from industry, academia,
and, often, government.

U

USMS: United States Measurement System, which
includes the methods, standards, instruments, and pri-
vate and public organizations involved in measure-
ments of products and processes or in other measure-
ment-related activities relevant to the functioning and
performance of the national economy.
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