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I. Background 
 
During 2006 the Operating Units (OUs) of the National Institute of Standards and 
Technology (NIST) were canvassed for instances where NIST has played an active role 
in the development or implementation of documentary standards that: (1) have been 
broadly adopted, or (2) have produced or are expected to produce significant economic or 
societal benefits.  This study reports on the results of this survey.  This is part of a 
broader Technology Services (TS) effort to assess the impact of standards on global 
competitiveness and innovation.  It also supports one of the Director’s strategic priorities 
for NIST.  That priority involves fostering more efficient transactions in the domestic and 
global marketplace through the development and use of effective standards by both the 
manufacturing and service sectors.   
 
The American Competitiveness Initiative highlights NIST’s role in supporting the 
development of standards used by the public and private sectors.  NIST participation 
includes: carrying out research that provides the technical underpinning for standards; 
participating in standards development activities in a broad range of technical areas; 
providing technical information related to standards; participating extensively in 
international industrial consortia; and, in some cases, providing calibrations and standard 
reference materials (SRMs) called for in the standards. Congress has recently given NIST 
additional standards-related responsibilities in several specific areas of current national 
interest, including: IT security, biometrics and voting.  In particular, under the National 
Technology Transfer and Advancement Act (NTTAA), Congress has charged NIST to 
coordinate standards activities among Federal agencies and with State and local 
governments for the purpose of promoting participation in private sector voluntary 
standards activities and making greater use of available voluntary standards rather than 
relying or depending on developing in-house standards. 
 
In understanding NIST’s commitment to the development of high quality standards, it is 
useful to know where and how many NIST staff members participate in the activities of 
key standards development organizations (SDOs).  Staff participate on committees where 
they have technical competence and concern for ensuring representation of national 
interests. The Standards Committee Participation (SCP) database attempts to capture all 
NIST participation in the committees of SDOs and consortia.  According to the database, 
almost 400 NIST staff members currently participate in the development of private sector 
documentary standards.  Table 1 displays the number of NIST staff members currently 
participating in the standards activities of the listed SDOs.  The data are organized by 
NIST OU.  As of December 2006, there were a total of 384 NIST participants holding a 
total of 1342 committee memberships.  As the data indicate, NIST’s commitment of 
resources to the development of documentary standards is substantial. 
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Table 1.   NIST Participation in Standards Committees by OU 
 
OU No. of Staff 

Members 
Committee 
Memberships 

No. SDOs Top SDO’s (# 
membership) 

Office of the 
Director (OD) 

5 8 3 ANSI (1)1 

Technology 
Services (TS) 

32 179 19 ASTM (51) 
OIML (48) 
ANSI (20) 

Advanced 
Technology 
Program (ATP) 

2 2 2 ASTM(1) 

Electronics and 
Electrical 
Engineering 
Laboratory 
(EEEL) 

45 159 17 ASTM (33) 
IEC (27) 
IEEE (21) 

Manufacturing 
Engineering 
Laboratory 
(MEL) 

51 180 29 ASME (48) 
ISO (28) 
ASTM (15) 

Chemical 
Science and 
Technology 
Laboratory 
(CSTL) 

69 194 29 ASTM (89) 
ISO (14) 
ASME (11) 

Physics 
Laboratory (PL) 

49 208 24 ASTM (53) 
CIE (27) 
IEEE (15) 

Materials 
Science and 
Engineering 
Laboratory 
(MSEL) 

31 129 11 ASTM (76) 
ISO (20) 
ADA (18) 

Building and Fire 
Research 
Laboratory 
(BFRL) 

40 159 17 ASTM (76) 
ACI (19) 
NFPA (16) 

Information 
Technology 
Laboratory (ITL) 

60 124 25 INCITS (26) 
IETF (15) 
W3C (13) 
ISO (6) 

Totals 384 1342   

                                                 
1 ANSI is not an SDO, but coordinates the development and use of voluntary consensus standards in the 
United States and represents the needs and views of U.S. stakeholders in standardization forums around the 
globe.  NIST staff chair or participate in a broad range of ANSI policy committee activities.  In addition, 
some of the activities counted as “ANSI” activities reflect NIST staff participation in ANSI-accredited 
standards committees, which are administered by other SDOs. 
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II. Methodology 
 
The data in the above table were used to direct the search for specific standards 
development activities where NIST’s participation might have produced significant, 
positive impacts.  Emphasis was placed on identifying standards efforts that were fairly 
recent and that resulted in (or were expected to result in) either broad adoption of the 
standard or significant economic or social impact.  The intent was to limit the collection 
of information to a handful of successful documentary standards efforts and to use this 
information as a basis for choosing those activities that would be the subject of future 
retrospective case studies.  A template was designed to capture specific data elements, 
including: the name of the OU; title of standards effort; description of the standard and 
NIST’s involvement; the actual or expected economic or social impact of the standard (or 
level of adoption); the SDO or consortium involved; the primary NIST contact(s); and the 
status of NIST’s work.   
 
A number of individuals from different NIST OUs were interviewed and an initial table 
of findings was prepared.  Selection of interviewees was partially based on the 
recommendations of TS management.  Based on leads that resulted from this initial set of 
interviews and other information, a matrix of high impact standards efforts was prepared.  
While the impacts described were not supported by quantitative data, the qualitative 
(though subjective) reports and data provided by the participants still provided some 
support for believing that these impacts were real and significant.  While not all standards 
committee participation activities identified within the SCP were surveyed, this table 
does represent a fairly comprehensive list of recent, key NIST documentary standards 
initiatives.   
 

III. Results 
 
The results of the canvassing effort are provided in Table 4, which due to its length can 
be found at the end of the paper.  It contains 55 entries, listed by OU in alphabetical 
order.  The impacts identified are very broad and significant and cut across all 
laboratories and diverse technical areas and applications. Table 2 contains a sample of 
these to illustrate the wide variety and the broad scope of the impacts and the resulting 
public benefits. 
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Table 2.  Overview of Impacts Derived from NIST Supported Standards Efforts 
 
OU Project/SDO Impact 
BFRL Fire Test Methods and Standards 

ASTM/NFPA/ISO 
The number of life loss fires has been 
significantly reduced over the last several 
decades. Fire test methods initially developed 
by NIST are now used nationally and 
internationally. (Public safety) 

CSTL  In Vitro Diagnostics 
CLSI, ISO 

NIST developed many of the approved 
methods and materials used by industry. U.S. 
industry is the world leader in IVD market.  
These standards allowed U.S. industry a level 
playing field in Europe where U.S. firms 
have over half of the $6 billion IVD medical 
device market. (Market Access) 

EEEL 
TS 

Performance Standards for Body Armor 
NIJ, ASTM 

Body armor made to NIST developed 
performance standard is credited with saving 
over 2500 lives.  Since 1999, over 11 900 
jurisdictions have participated in the 
Bulletproof Vest Program to support 
purchase of approximately 450 000 vests. 
(Public safety) 

ITL Personal Identify Verification (PIV) 
FIPS 

FIPS 201 developed in response to 
Homeland Security Presidential Directive-12. 
Agencies were required to begin 
implementation in Oct 2006.  This standard 
will improve security of physical and logical 
assets and reliability of federal identification 
credentials.  Smart card industry is lining up 
to develop products. (Public safety)  

MEL Standard for the Exchange of Product 
Model Data (STEP) 
ISO 

STEP is used in most key complex 
manufacturing industries such as automotive, 
aerospace and ship building.  NPV over $1 
billion calculated in previous NIST study. 
(Interoperability) 

MSEL Rockwell Hardness Test 
CIPM, ASTM, ISO 

Has broad applicability for worldwide 
metallurgical use. Huge impact on the trade 
of metals.  Establishes national chain of 
traceability to fundamental SI units.  
Disputes between producers and users are 
curtailed. (Quality) 

PL Standards on Solid State Lighting (SSL) 
Products 
IESNA, ANSI 

These standards will facilitate development 
and commercialization of energy saving SSL 
products and contribute to the new 
Department of Energy ENERGY STAR 
specification for solid state lighting products. 
(Market creation) 
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IV. Findings 
 
The results of the canvassing identified 55 documentary standards efforts that are 
considered to have significant impact, or that are widely used and adopted. It is important 
to note that the impact/benefits noted in the table were obtained primarily from 
interviews or written input provided by the participants.  In only a few cases were the 
impacts/benefits based on quantitative data or previous study results.  
 

NIST Participation 
 

NIST provides technical leadership in standards development in a number of technology 
areas.  NIST also works closely with industry to translate NIST research results into 
appropriate standards.  A common theme of the standards efforts documented in Table 3 
was NIST support for testing and other conformity assessment activities associated with 
the standards.  Other NIST contributions included: conducting research that formed the 
basis of the standard; working cooperatively with industry to establish appropriate 
requirements; and developing applicable software.  The value of NIST’s participation in 
documentary standards efforts is well appreciated by users of the standards.  For 
example, the Home Safety Council states that “… NIST contributions to fire research and 
standards development have been a cornerstone for fire safety education efforts 
nationally.”2 Also, according to the Wireless Communications Association “tireless 
efforts by the 802.16 chair and the dedicated core group of executives whom he has 
recruited have made enormous advances in voluntary standards for broadband wireless.”3  
A NIST researcher led the 802.16 working group.  There are many other similar 
testimonials in support of NIST’s leadership and involvement in documentary standards 
efforts.  
 
It is interesting that 23 of the 55 standards efforts identified (42 %) can be categorized as 
falling under one of the Office of Science & Technology Policy’s priority areas (energy 
efficiency, clean technologies, health informatics, data privacy/ID theft, IT security, 
robotics, accessibility and assistive technologies, and nanotechnology) or under one of 
NIST’s previous programmatic Strategic Focus Areas.  Of these 23 standards, eight 
involved homeland security; four energy efficiency; four knowledge management; three 
health or health informatics; three IT security; and one accessibility.  It should be noted 
that this type of information could be useful in better focusing NIST standards 
development work in the future.  This information could be used as a factor in the 
development of the strategic framework for standards development and implementation 
that is being considered by NIST management.  
 
An additional observation regarding the 55 identified high impact standards is that 23 of 
them were adopted or developed by the three major international standards organizations 
(ISO/IEC/ITU).  Based on SDO membership reported by NIST staff listed in Table 1, this 

                                                 
2 Statement by the President of the Home Safety Council, 2007 
3 Statement by the President of Wireless Communications Association International, 2002 



 6

figure is somewhat higher than would be expected.  It may indicate that many of the 
standards efforts considered to have had a significant impact by the NIST OUs required  
broad, international cooperation where national participation is a priority.  This is valued 
by industry specific sectors and helps assure that U.S. companies maintain their 
competitive advantage in the national and international market place. In the remaining 32 
cases, NIST involvement focused on supporting U.S.-based standards developing 
organizations or consortia, many of whose standards and specifications are used globally. 
(see Figure 1).   
 
Figure 1:  Breakdown of Standards Participation by Organization Type 
 

42%

58%

ISO/IEC/ITU participation

U.S.based SDOs,
consortia

 
 

Reported Impacts 
 
Based on the reported information, the impacts were divided into two primary categories 
-- economic impacts and social impacts.  These two categories were then subdivided into 
eight sub-categories (see Table3).  It should be noted that this categorization was 
primarily based on impacts reported by the respondents, hence the results are somewhat 
subjective.  
 
An economic impact results when a standard leads to direct economic gains when the 
standard is used.  Economic impacts include: (1) market creation or increased market 
access leading to increased revenues; (2) providing for interoperability or compatibility 
between products as part of a system or network or between different parts of a product 
which lowers the cost of designing and producing the products; (3) improved quality or 
reliability which improves functionality and increases consumer satisfaction and 
perception of the product and results in fewer recalls; and (4) providing information 
(producer/user/public) to overcome market failures.  Most cases of reported efficiency 
and productivity improvements from a standard fell under the categories of 
interoperability or improved quality. Several previous economic studies have 
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demonstrated that standards are associated with a measurable proportion of the growth of 
productivity in the long run.4 
 
Economic benefits were deemed to be the primary impact for 37 (67 percent) of the 
standards.  Of the economic impact sub-categories, increased market share was a key 
impact for 15 of the 55 standards.  This impact resulted either from market creation, 
where the standard helped facilitate the adoption of a new technology and its 
commercialization, or from increased market access, where the standard helped U.S. 
industry gain or preserve market access in an existing or mature market.  These economic 
benefits translate into tangible benefits for individual firms.  One company which uses 
ASTM standards for advanced ceramics states adoption of the standard “added credibility 
our existing customers were looking for and convinced potential customers about the 
accuracy and reliability of the measurement technique and the results that are obtained.”5 
 
A social impact results when the use of a standard leads to some social or public gain 
beyond the private return received by companies involved in the standards setting 
process.  Social impacts identified include: (1) improved public and individual safety; (2) 
health benefits; (3) environmental benefits; and (4) improved voter confidence through 
voting systems standards.  
 
For 18 of the 55 standards (33 percent), the primary impact was judged to be social; and 
the majority of these involved public and private safety.  This is partly attributable to the 
fact that eight standards directly involved homeland security issues.    
 
 
Table 3. Reported Primary Impacts 
 
Category Number 
Economic Impacts 33 
  Market creation/access 15
  Interoperability  8
  Quality/reliability 11
  Provide information 3
Social impacts 18 
  Safety (public and 
individual)  

13

  Health  3
  Environment  1
  Voting  1
 
The identified benefits do not imply that the change resulting from a standard has resulted 
in a net economic benefit.  Further detailed study would be needed to analyze the net 
benefits of such change and both economic and social benefits may be quantified in 

                                                 
4 “The Empirical Economics of Standards”, DTI Economics Paper No. 12, London.  June 2005. 
5 Letter from the General Manager of J.W. Lemmens, Inc., October 1998. 
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monetary terms if adequate and appropriate data are available.  While most of the 
standards resulted in multiple impacts, each standard was classified only once based on 
its perceived primary impact.  The category selected either reflected the ultimate goal of 
the standard or the impact that was considered to be most significant.  For example, the 
adoption of the first generation of national and international biometric standards by large 
national (e.g., Department of Homeland Security, Department of Defense) and 
international (e.g., International Civil Aviation Organization, International Labour 
Organization) user organizations will lead to many positive economic and social benefits.  
It can be argued that the ultimate goal for biometrics standards is increased public safety, 
and thus biometric standards were placed in this category.  Similarly, the standard for 
solid state lighting (SSL) was classified under energy savings since the ultimate goal is 
seen as promoting energy savings for the nation.  However, another important objective 
of both of these groups of standards is to facilitate the development and 
commercialization of products incorporating these technologies.  

V. Future Steps and Conclusion 
 
This study is the first in a series of planned studies by Technology Services aimed at 
assessing the impacts of specific standards on U.S. industries’ competitiveness and level 
of innovation. From the 55 projects identified in this canvassing effort, a few will be 
chosen as potential case study candidates. NIST guidance for assessing economic impacts 
states that taking a ‘target of opportunity’ approach for selecting projects to study is a 
practical way to proceed when not part of a broader program evaluation effort.  A project 
should be selected based on indications that substantial market impact has occurred or is 
likely in the near future.6 The perceived importance of NIST’s contribution to the 
standardization effort will also be considered.  
 
It should be noted that there are many hurdles in the development of economic studies 
that attempt to measure and describe the quantitative impact of documentary standards.  
The primary one is that there is currently no adequate methodology for determining the 
quantitative impact of standards across all markets.  An additional problem involves the 
lack of publicly available quantitative data on the cost and impact of specific standards. 
NIST staff supporting standards development should also be cognizant about gathering 
data that can be used to estimate benefits. This topic is beginning to be addressed by 
other government organizations and SDOs, which have recently released or are about to 
release studies on the impact of standards.  These results will be reviewed and taken into 
account when designing future studies. 
 
In the future, prospective studies of key technologies or sectors are also planned to 
identify, measure and assess key aspects of technology and market forces with the 
associated standard(s).  These studies should yield analytical methodologies that will 
support NIST efforts to implement a more strategic approach to its standards efforts.  The 
studies will also enhance NIST’s ability to better support industry, government and other 

                                                 
6 Methods for Assessing the Economic Impacts of Government R&D (Planning Report 03-1), NIST, 
September 2003 
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stakeholders by participating in standards areas that are most likely to result in safer, 
more reliable, interoperable products and enhanced U.S. global competitiveness and 
innovation.  For example, ISO is engaged in or considering strategic initiatives relating to 
security, nanotechnology, energy and biotechnology.7  These areas are priorities for NIST 
and leadership of relevant ISO activities should be considered.  
 
The contents of Table 3 should be updated on an annual basis to keep this listing current.  
Such updating would serve to emphasize that participation in documentary standards 
activities is an important component of NIST’s mission.  If necessary, more detail could 
be captured on any of the 55 identified documentary standards by using data provided by 
the cognizant contact points and OU’s.  The collected information could also be 
displayed in presentation format using a “Standard On a Page” viewgraph to summarize 
NIST’s involvement in developing a standard, along with the resulting impact.  These 
one page slides could be used to provide information, conduct outreach and other related 
purposes.  Figure 2 contains a suggested template and a completed example is provided 
in Figure 3.  A separate document containing a collection of such slides could be 
published to highlight NIST’s work on documentary standards and shared with our 
stakeholders.  
 
In conclusion, the information compiled from the OUs in Table 3 reflects NIST’s 
important work in supporting standards development activities – especially significant 
international participation -- and how these efforts result in broad-based economic and 
social benefits. Continuing to focus on standards development efforts in key technologies 
and sectors will support U.S. innovation and competitiveness and help U.S. technology 
and standards gain global acceptance.  NIST staff can help ensure that the best technical 
input is provided to support the development of key documentary standards.  Better 
reporting and promotion of standards activities will also serve NIST well. 

                                                 
7 Presentation by George Arnold, Deputy Director, Technology Services on December 12, 2006 
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Figure 2.  Proposed Standard on a Page Template 

 

National Institute of Standards and Technology • Technology Administration • U.S. Department of Commerce www.nist.gov

Technology Area
Project Title (which generally will be no longer than two lines)

Name of SDO or Consortia, Standard #, year adopted

xx/yy/zzzz

NIST Role
Summary of project in jargon-free English, which 
describes NIST’s role  and value added in the 
development of the standard

Potential Impacts
• Anticipated technical and/or economic benefits, that are 
summarized in up to three bullets and;

• Why is this important; and
• Describe actual or expected economic benefit, social 
benefit or level of adoption.OU

Name of primary contact

Place Image Here

 
 

Figure 3. Public Safety Standards 

National Institute of Standards and Technology • Technology Administration • U.S. Department of Commerce www.nist.gov

Public Safety Standards
Fire Test Methods and Standards
ASTM, NFPA, ISO,       

10/26/2006

NIST Role
NIST has led efforts within the United States on fire test 
standards development.  This has led to the development of 
ignitibility test methods, surface flammability test methods, 
furniture flammability test methods, heat release rate test 
methods, and procedures for measuring the toxicity of 
combustion products 

Potential Impacts
• Affects every household and commercial building in the 

country;
• Since 1970’s approximately 2,000 lives saved annually;
• Standards have a large social and monetary impact 

nationally,  and
• Work done in U.S. has been applied to ISO and select 

Asian standards.

BFRL
Randy Lawson
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