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Presentation Notes
The need for standards is obvious. INTEROPERATILIBY Common agreement is essential to permit end users to purchase the products (from pipe fittings to computer peripherals) of multiple vendors and know that they will all "plug and play" together when they are assembled into a single system or network. HEALTH AND SAFETY  Common agreement is essentialPRODUCT QUALITY  Common agreement is useful.



2

Presenter
Presentation Notes
From networked information and communication technologies, to facilitating trade and commerce, to ensuring product quality and protecting health, safety and the environment, standards are all around us and whether you work in trade, consumer safety, health or energy, you need to know the basics of standards to do your job well.  Standards are indispensable for our every day life.  Look around you, everything you see and use was made following a standard.



Standards in History
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Presenter
Presentation Notes
Building the Pyramids One of the earliest records of precise measurement comes from Egypt. The Egyptians studied the science of geometry to assist them in the construction of the pyramids, and about 3000 BC the Egyptian unit of length, the Royal Egyptian Cubit, came into being  The Egyptian Cubit was decreed to be equal to the length from the bent elbow to the tip of the extended middle finger plus the width of the palm of the hand of the Pharaoh or King ruling at that time. The “Royal Cubit Master” was carved out of a black of granite to endure for all time  Workers who were engaged in building the tombs, temples and pyramids would be given cubits made of wood or granite  The Royal Architect (or foreman) of the construction site was responsible for maintaining and transferring the unit of length to workers instruments  Workers were required to bring their cubit sticks back at each full moon to be compared (calibrated) to the Royal Cubit Master – failure to do so was punishable by death!  With this standardization and uniformity of length, Egyptians achieved surprising accuracy.  Using the cubit sticks, workers achieved an accuracy of 0.05% - in roughly 756 feet they were within 4 ½ inches.



U.S. Founding Fathers Recognized the 
Importance of Standards
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“Uniformity in the currency, weights, and measures of the 
United States is an object of great importance, and will, I 
am persuaded, be duly attended to.”

George Washington, State of the Union Address, 1790

U. S. Constitution



55

More Standards in History
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Presenter
Presentation Notes
The Evolution of Railroad Standard Gauge The current US and Great Britain standard for railroad guage is 4 feet 8 ½ inches – so how’d we get there? The first railway in the U.S. was for a Massachusetts granite quarry, to move the granite used to build the Bunker Hill Monument This Granite Railway, or Quincy Railway, was built to a 5 foot gauge in 1826 The second railway in the US was a mining railway in Pennsylvania, planned in the mid-1700's, and built in 1827. The first locomotive planned for use in the US was ordered from Great Britain (from a man by the name of George Stephenson) who placed his locomotives on rails at the distance of 4 feet 8 ½ inches. George sent along his "standard gauge" locomotive, along with sufficient parts to get a second one constructed in the US, which was the start of the first US locomotive production, in Lowell, Massachusetts Within a few more years, railroads were scattered thoughout the US, and of varying gauges, of course. The southern states and California generally used 5 feet as "standard gauge". Massachusetts had taken its 4 feet 8 1/2 inch "standard gauge" to Connecticut, and New York and other northern states generally followed suit.  As the growth continued, the potential for a major east-west railroad was being discussed.  Tensions grew between the North and the South, and the Civil War broke out By the time the Pacific Railway Act was passed in 1862, it was obvious that the North exerted more pressure.  Although President Lincoln first decreed that the railroad "standard gauge" was to be 5 feet (the California standard gauge), this was quickly over-ridden by Congress. The more common Union standard gauge of 4 foot, 8 1/2 inches was used, rather than the Southern states 5 foot gauge.  Had the Pacific Railway been started many years before, the US would very likely have 5 feet as "standard gauge".



Early Drivers for Standards
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Baltimore 
Fire of 1904 

Presenter
Presentation Notes
Baltimore Fire of 1904Out-of-town fire companies arriving at a Baltimore fire cannot couple their hoses to the hydrants Destroyed 2,500 buildings on 80 city blocksBurned 30 hoursAssistance from as far away as Philadelphia, Dover, and New YorkProblem: Lack of common fire hose threadStudy of over 600 couplings from across the U.S.



NIST Was Established to Meet Early 
Standards Challenges
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• Established by Congress in 1901 as the 
National Bureau of Standards (NBS)

• Eight different ‘authoritative’ values for 
the gallon

• Nascent electrical industry needed 
standards

• American instruments were sent abroad 
for calibration

• Consumer products and construction 
materials were uneven in quality and 
unreliable



Key Standards Terms

Standards
Market-driven technical specifications for a product, service, person, 
process or system; compliance is voluntary

Documentary Standards
Technical specifications

Measurement Standards
Underpin most documentary standards

Voluntary Standard 

Mandatory Standard
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Presentation Notes
There are two different types of standards -- physical measurement standards and documentary standards. NIST is responsible for developing, maintaining and disseminating national physical measurement standards for basic measurement quantities (such as mass, time and frequency), which are traceable to the International System of Units (SI). Physical measurement standards combined with highly accurate measurements underpin most documentary standards. Together they also promote order, efficiency, and fairness in the marketplace, facilitate technological progress, and enhance U.S. competitiveness. Documentary standards are written agreements containing technical specifications or other precise criteria that may contain rules, guidelines, or definitions of characteristics. Voluntary standards by themselves impose no obligations regarding use. Voluntary standards are generally produced by private sector organizations engaged in the development of standards. Participation in their development is optional and the resulting standards are generally intended for voluntary use. Mandatory standards are set by government regulatory agencies at all levels -- state, local, and federal. They are usually included within the regulations of the government agency with applicable jurisdiction. Such regulations or mandatory standards generally establish requirements for public health and safety, consumer protection, environmental protection, national security, or other similar criteria. However, the distinction between these two categories may be lost when voluntary consensus standards are referenced in government regulations, effectively making them mandatory standards. Voluntary consensus standards may also become quasi-mandatory due to conditions in the marketplace.  For example, the health care industry is very sensitive to the need to use the safest products available to ensure patient safety and to protect manufacturers, vendors and health care providers against lawsuits. Informed buyers of health care products will frequently insist that products meet all appropriate voluntary consensus standards. If they wish to compete effectively, manufacturers of such products are obliged to conform to such standards in addition to applicable regulations. 



Key Standards Terms, continued

Technical Regulations
Technical specifications, which may include (or 
reference) particular standards, with which 
compliance is mandatory.

Conformity Assessment
Processes used to verify the compliance of a 
product, service, person, process or system to 
either a standard or a regulation. (ISO/IEC 17000)
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Presentation Notes
Technical Regulation:  Mandatory specifications, which may include (or reference) particular standards or conformity assessment procedures (“a document setting out product characteristics or their related processes and production methods with which compliance is mandatory (includes labeling, packaging, symbols, etc”.)Conformity Assessment:  Processes used to verify the compliance of a product, service, person, process or system to either a standard or a regulation (e.g., testing, certification, inspection)



The U.S. Standards System

The U.S. standards system is voluntary, decentralized, 
sector driven and, sometimes, competitive and duplicative 

The system relies on cooperation and communication 
among:

• Private sector standards organizations
• Industry
• Government
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The U.S. Standardization Model –
“One Approach Among Many in the World”

The U.S. “standardization” model:

• resembles the nation’s economic structure: 

o sector-based and driven by market needs

• reflects government/private sector dynamics

• relies strongly on diversity and decentralization
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Key Concepts in Standards Development

Openness
– all stakeholders may participate; no single 

interest may dominate

Transparency
– records/ processes open and publicly available

Due Process 
– appeals mechanism

Consensus
– more than a majority but not unanimity
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Openness

Transparency

Consensus

Due process

Presenter
Presentation Notes
Openness: 	all stakeholders may participateTransparency:  Essential information regarding standardization activities is accessible to all interested partiesDue Process: Standards development accords with due process so that all views are considered and appeals are possibleImpartiality: no single interest may dominateConsensus: Decisions are reached through consensus among those affectedEffectiveness and Relevance:  Standards are relevant and effectively respond to regulatory and market needs,as well as scientific and technological developmentsPerformance Based: Standards are performance based (specifying essential characteristics rather than detailed designs) where possibleCoherence: The process encourages coherence to avoid overlapping and conflicting standardsTechnical Assistance: Assistance is offered to developing countries in the formulation and application of standardsTimelinessFROM THE ABC Standards doc:  Requirements for the development of standards vary among domestic, regional, international and foreign organizations. However, certain principles for standards development are widely accepted. To maximize their utility and to prevent the creation of unnecessary barriers to foreign and domestic commerce, the standards making process should be conducted in accordance with the internationally accepted principles of Consensus, Transparency, Balance, Due Process, and Openness. These principles are particularly important for standards likely to be used in technical regulations. These five principles are explained below: Consensus. Consensus means that all views are heard and the resultant standard is generally agreed to by those involved. Consensus is characterized by the absence of sustained opposition to substantive issues. However, it does not necessarily imply unanimity. Transparency. Transparency means: (a) providing advance public notice of a proposed standards development activity; (b) identifying the scope of work to be undertaken; (c) providing information on conditions for participation; (d) and providing an opportunity for all interested parties to comment prior to final approval and adoption. Balance. Balance means that no one interest, including the government, should dominate. It should be noted that balance can be affected not only by the number of participants in particular categories but also by the funding source. The provider of the funding in standards development work can sometimes end up dominating the process. This is particularly true if the funding is from a government entity. If funding is to be provided by a government agency or other entity, care must be taken to avoid undue influence on the outcome of the process by the funding provider. Due Process. Due process means that any person (organization, company, government agency, individual, etc.) with a direct and material interest has a right to: (a) express a position and the basis for it; (b) have that position considered; and (c) appeal if adversely affected. Due process ensures equity and fair play in the standards development process. Openness. The standards development process should be to open to participation by all materially affected interests. Most of the nation's SDOs operate according to these principles; and the result is an open, competitive system that has produced standards that are widely recognized for the high quality of their technical content. The World Trade Organization‘s (WTO) Committee of Technical Barriers to Trade (TBT) has recognized the principles listed above, and has recommended the following additional principles to clarify and strengthen the concept of international standards development: Impartiality. All countries should be provided with meaningful opportunities to contribute to the development of international standards so that the standards development process will not favor the interests of a particular supplier(s), country(ies) or region(s). Effectiveness and relevance. International standards need to be relevant and effectively respond to regulatory and market needs, as well as scientific and technological developments in various countries. They should not distort the global market, have adverse effects on fair competition, or stifle innovation and technological development. In addition, they should not give preference to the characteristics or requirements of specific countries or regions when different needs or interests exist in other countries or regions. Whenever possible, international standards should be based on performance rather than on design or descriptive characteristics. Coherence. To avoid the development of conflicting international standards, it is important that international standards developing organizations avoid duplication of, or overlap with, the work of other international standards developing organizations. Cooperation and coordination with other relevant international organizations are essential. Development dimension. The ability of developing countries to effectively participate in standards development should be considered in the international standards development process. Tangible ways of facilitating developing countries' participation should be sought. Compliance with these principles helps standardization activities in the United States and around the world by protecting the rights and interests of participants, while reducing the probability that any resultant standards will become barriers to domestic and international commerce or inhibit the introduction of new technologies. 



Standards Development is a Business
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SDO Scope Standards Technical 
Comm’s

Subcommittees
/ Working 
Groups

Volunteer 
Members

Revenue

ASME Codes and standards 
for all engineering 
disciplines

600+ Codes 
& Standards

100 700 committees 4,000 $86 million 
(2009 
annual 
report)

ASTM
Intl.

Standards on 
characteristics and
performance of 
materials, products, 
systems & services

12,000+ 
standards

140 1,800 30,000 $47 million 
(2008 
annual 
report)

ISO Standards for all 
disciplines except 
electrotechnical and 
telecommunications

18,000+ 
standards

210 3238 technical 
bodies

161 
member 
countries

$30 million 
(2008 
annual 
report)

SAE 
Intl.

Standards for the 
automotive, 
aerospace, and 
commercial-vehicle 
industries

9,000 
standards & 
technical 
documents

700 committees 14,000
developing 
standards; 
121,000 

members

$47 million 
(2009 
annual 
report)

IEEE 1300+ 
standards 
and 600 
projects 
under 
development

397,001 $389,660,00
0
(2009 
annual 
report)

Presenter
Presentation Notes
And, make no mistake about it:  Standards development is a Business in and of itself:Although most people would view standards development as a niche activity – it employees lots of people involved and generates real money.These are just five of the SDOs that produce standards that NIST engages with.Note the tremendous diversity in the scale of the organizations – there are big organizations such as ASTM and ASME, and smaller, such as AOAC,  that provide specialized expertise.The revenue figures also speak volumes -- for most SDOs income from sale of standards is a significant percentage of their annual revenue.  At  ASTM, for example, revenue from standards – sales and licensing -- accounts for 75% of their annual revenues.  Across SDOs this is not out of line – and means that the SDO depends on the work of the standards committees. 



What is “Consensus”?
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• ANSI Essential Requirements

• a majority of the consensus body cast a vote 
(counting abstentions) and at least two-thirds of 
those voting approve (not counting abstentions). 

• SDOs may propose an alternate methodology for 
determining consensus

Presenter
Presentation Notes
ANSI Essential Requirements – “An example of the criteria for consensus includes a requirement that a majority of the consensus body cast a vote (counting abstentions) and at least two-thirds of those voting approve (not counting abstentions). The developer may submit for approval an alternative methodology for determining consensus.”ISO Definition of Consensus  Because ISO standards are voluntary agreements, they need to be based on a solid consensus of international expert opinion. Consensus, which requires the resolution of substantial objections, is an essential procedural principle. Although it is necessary for the technical work to progress speedily, sufficient time is required before the approval stage for the discussion, negotiation and resolution of significant technical disagreements.  "Consensus" is officially defined (in ISO/IEC Guide 2) as "general agreement, characterized by the absence of sustained opposition to substantial issues by any important part of the concerned interests and by a process that involves seeking to take into account the views of all parties concerned and to reconcile any conflicting arguments". The definition notes, "Consensus need not imply unanimity".  See http://www.iso.org/iso/about/how_iso_develops_standards.htm.ANSI definition of Consensus:  Consensus means substantial agreement has been reached by directly and materially affected interests. Consensus signifies the concurrence of more than a simple majority, but not necessarily unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward theirresolution.



Consensus-Based Standards Development

Process
– Stakeholder proposes 

subject matter (new work 
item)

– Proposer usually 
presents a first draft

– Discussed at length

– Incorporate changes
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– Balloting process

– Consider comments

– Possible re-balloting

– Final approval and publication

– Review (typically, every 3-5 
years), resulting in 
Reaffirmation, Revision, or 
Withdrawal

Presenter
Presentation Notes
Standards are written in committee Process Stakeholders proposes subject matter Proposer usually present a first draft Discussed at length Incorporate changes Balloting process Consider comments  Possible re-balloting Final approval and publication Review (typically, every 3-5 years)



Consensus-Based Standards Development

Characteristics
– Structured process

– Lengthy, laborious process

– Consideration of all views takes time

– Consensus takes time

– Procedural safeguards take time

– Volunteers workforce

– Very expensive
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Presenter
Presentation Notes
Can we get some facts on how long standards development takes?  Any references for the 3 year figure?



Key Players and Organizations

1. American National Standards Institute (ANSI)

2. National Institute of Standards and Technology (NIST)

3. Standards Developing Organizations (SDO)

4. Consortia Standards Setting Organizations

5. International Players

6. Committee members who provide technical input
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Presentation Notes




Key Player – ANSI

• A federation of 823 members

• Founded in 1918 by five professional/ technical societies 
and three federal government agencies

• Coordinates the U.S. standards system

• Accredits standards developers
• 224 ANSI-accredited SDOs 

• Does not write standards

• Represents the US in the ISO and IEC
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Presenter
Presentation Notes
What were the 3 government agencies? U.S. Departments of War, Navy, and Commerce



Key Player – NIST

• National Measurement Institute in the U.S.

• Coordinates federal use of voluntary consensus 
standards and conformity assessment activities

• Coordinates with the private sector

• Staff participate in standards development

• Provides substantial technical contributions in thousands 
of committees
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Presenter
Presentation Notes
Erik – Question:  What do we mean by coordinates with private sector?



Key Player – SDOs

• Professional Societies whose members seek to advance their 
professions, and also develop standards 

• Trade Associations promote their industry's products, and also 
develop standards 

• Testing and certification organizations produce their own 
standards and may also use those of other organizations 

• Organizations that only develop standards

20

Presenter
Presentation Notes
Examples:Professional SocietiesThe American Society of Mechanical Engineers (ASME), Institute of Electrical and Electronic Engineers (IEEE), Society of Automotive Engineers (SAE)Trade AssociationsThe Electronic Industries Association (EIA), the American Gas Association (AGA), or the National Electrical Manufacturers Association (NEMA)Testing and Certification OrganizationsUnderwriters Laboratories (UL) or Factory Mutual (FM)Organizations that only develop standardsASTM International



Key Player – Consortia

• Consortia are groups of companies or individuals that come together 
to create standards to address a (typically single) commercial need

• Consortia arose in the late 1980s to meet changing IT industry 
needs;  the consortia model is now used across all industry sectors

• Characteristics:

• Quick standards setting

• Are often joint ventures where members “pay to play”

• Enormous variation among consortia in terms of openness, 
transparency, and consensus
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Presenter
Presentation Notes
“The name given to each of these groups of companies was the same categorical label historically given to a single purpose joint venture of a group of companies: a consortium. In today's technology world, that generic term has taken on a secondary meaning, defining any collection of companies (and, as noted above, sometimes, universities and government agencies as well) which for a finite time period work together to promote the commercial success of a new technology based product or service.” – Andy Updegrove, found at: http://www.consortiuminfo.org/essentialguide/whatisansso.php “Sometimes, a consortium will have a broader mission, and will seek to set multiple standards necessary to enable the evolution of a new category of business services and products (e.g., enabling the development of products and services based upon geographic information services — see www.opengis.org).”a consortium can be anything from a loose, unincorporated affiliation of companies, to an incorporated entity with offices, marketing, technical and administrative staff and a multi-million dollar budget. In between, the most common structure is as a joint venture, under a joint venture agreement.Examples:Andy Updegrove’s Consortium.org website lists over 600 contortia in the IT and telecommunications sector.Examples of consortia:



Key Players – International

• International Organization for Standardization (ISO)

• International Electrotechnical Commission (IEC)

• International Telecommunication Union (ITU-T)

• Treaty organizations (government based)

• Regional bodies

• Other private SDO’s
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Presenter
Presentation Notes
Government-based Treaty Organizations – Examples:  ITU, WHO, Codex (food safety standards) (see pages 16-17 in ABC Standards doc)Regional Bodies – Examples:  APEC, COPANT, ASEAN, MERCOSUR, UNECE (see pages 18-21 in ABC Standards doc) 



Some Numbers in the U.S.
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600+ standards developing organizations, with the 10 
largest SDOs producing 90% of the standards

Hundreds of consortia

There are hundreds of committees addressing the technical 
requirements of standards 

224 SDOs are ANSI-accredited

More than 95,000 standards



Thank You

Fundamentals of Standards

Erik Puskar

erik.puskar@nist.gov

301-975-8619

24


	�Fundamentals �of Standards��
	Standards are all around us
	Standards in History
	U.S. Founding Fathers Recognized the Importance of Standards
	More Standards in History
	Early Drivers for Standards
	NIST Was Established to Meet Early Standards Challenges
	Key Standards Terms
	Key Standards Terms, continued
	The U.S. Standards System
	The U.S. Standardization Model – �   “One Approach Among Many in the World”
	Key Concepts in Standards Development
	Standards Development is a Business
	What is “Consensus”?
	Consensus-Based Standards Development
	Consensus-Based Standards Development
	Key Players and Organizations
	Key Player – ANSI
	Key Player – NIST
	�Key Player – SDOs�
	Key Player – Consortia
	Key Players – International
	Some Numbers in the U.S.
	Slide Number 24

