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Commission has provided Mexico $1.5 million in
consultation and training in standardization, testing,
and quality system certification. Also, the European
Committee for Standardization (CEN), the German
Institute for Standards (DIN) and the Spanish
Standards Institute (AENOR) have each offered to
provide a resident standards expert in Mexico. An
AENOR senior staff person has completed a 4-week
study of Mexico’s standardization needs for the
European Community .71

The Japanese are pursuing similar programs. The
Japanese Five-Year Plan for Industrial Standards,
for example, calls attention to the role that such
technical cooperation can play.72 In pursuit of this
strategy, the Ministry of International Trade &
Industry has sent technical experts to five countries
to assist them in the development of their standards
programs. 73 In the Philippines, for example, the
Japan International Cooperation Agency sponsored
a 13-person team, conducted a 500-person-day study
of the Philippines national standardization system,
and provided a $23.1 million grant to establish three
regional labs.74 Each year, the Japanese Government
pays for 32 people from developing countries to
come to Japan for technical training in standardiza-
tion at courses and seminars ranging in duration
from 4 weeks to 3 months.75

The United States has no equivalent programs.
Most U.S. foreign aid programs are dissociated from
trade issues. In the fall of 1989, a law was enacted
directing the U.S. Department of Commerce to
accept invitations from developing countries to
provide technical assistance in developing standards
programs except in the case of Saudi Arabia. 76

However, funding, which was to come from the
private sector, has not been adequate. As of the
spring of 1989, only $85,000 had been raised.
According to one source, German industry raised $5
million for a similar effort in the course of 20 days.77

Failure to compete in this arena could make it
difficult for the United States to fully benefit from
the global economy and the future growth in world
trade. The developing world will be a major world
market, a fact that the United States cannot afford to
ignore. Future trading opportunities are great. In the
area of telecommunications alone, for example,
estimates are that India will spend more than $40
billion over the next 10 years. Already the Associa-
tion of South East Asian Nations is the United
States’ fourth largest trading partner.78

Rise of the Multinationals and Other
Translational Groups

Nation states are not the only forces in motion that
are recasting the world economic order. Multina-
tional corporations play an increasingly important
role, acting, at times, in ways that may be contrary
to the interests of the nations of their origin.7 9

Multinational corporations will be particularly influ-
ential in the area of international standards setting.
Because their organizational structures span the
world market, they can participate in a variety of
national and regional standards activities. Given
their size and independent status, the behavior and
the goals they pursue will not only affect the choice
of international standards; they will also influence
the course of national standards processes them-
selves.

71 Bob Toth, Toth Associates, personal communication.
TzAccor~g to the plan:

Standardization and quality control, which are closely related to each other, area technical infrastructure of industries. It is necessary
to propel technical cooperation in this field to correspond to requests from developing countries. From this viewpoint, efforts should
be dkected to securing human resources in this field. It should be noted that implementation phases of technical cooperation should
be designed to incorporate appropriate measures reflecting the developing stage of country cooperation.

As cited in Robert Tom “Promoting U.S. Competitiveness by Promoting U.S. Standards.” Unpublished paper, n.d.

73 John R. Hayes, “Who Sets Standards?” Forbes, Apr. 17, 1989, pp. 111-112.
74 Robert ToO  Tot.h Associates, personal Wmmtication.
75 Japanese ~dustrial  Standards Committee, JIS Yearbook 199].

TCD-Y  ~en~ent  to the NIST appropriation Bfll, 1989.
77 Hayes, op. cit., footnote 73”

78 Bob TO@ Toth  Associates, personal communication.
79 AS Ro~rt Reich notes:

Today corporate decisions about production and location are driven by the dictates of global competitio~ not by mtional allegiance.
. . . Nor do trade flows behveenmtions accurately keep score of which companies are gaining the lead. For the past two decades, U.S.
businesses have maintained their shares of world markets even as America has lost its lead.

Robert B. Reic@  “Who is Them?” Harvard Business Review (March-April 1991, p. 77.
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The enhanced role of multinational corporations
results from their changed character. In the past,
most multinational corporations tried to exploit
comparative advantage by producing or selling in a
single country. In today’s global environment, they
seek a comparative advantage by integrating their
activities on a worldwide basis. 80 To  compe te
globally, firms must allocate all their activities
among a number of countries to gain the optimum
advantage. 81 Thus, depending on the particular case,
it might be best for a firm to disperse its production
facilities-such as design modification, fabrication,
and assembly—to foreign countries, and to focus its
own domestic production on the fabrication of key
components .82 Or, alternatively, a firm might decide
to manufacture a product domestically, but transfer
abroad such downstream activities as distribution,
sales, marketing, and service.83 Vertically integrat-
ing all of these activities, multinational corporations
generally take the form of large, international
oligopolies. 84

U.S. multinationals are already playing an inde-
pendent role in European standards development.
Not wanting to be excluded from Europe 1992,
many U.S. multinationals have set up subsidiaries
within the European Community. As European
companies, they can be full members of European
standards organizations. Thus, IBM, for example,
now participates in European Telecommunications
Standards Institute (ETSI) through each of its six
European subsidiaries. Although IBM and other
U.S. multinationals located in Europe gain through
such participation, the United States economy as a
whole may not.

If U.S. companies-large and small-are to have
access to the European market, the United States
must provide greater support for international stand-
ards organizations. However, in the current situa-
tion, this support comes from the private sector

alone. If large multinational firms, who once pro-
vided the support for international standards devel-
opment, now hedge their bets by participating in
regional standards organizations, there will likely be
fewer resources at the international level. Under
such circumstances small companies who cannot
afford to setup regional subsidiaries will be greatly
disadvantaged.

In some cases, the conflict may be more direct.
U.S. multinationals located abroad may pursue
policies in Europe contrary to those in the United
States. Such a situation is increasingly likely. Today,
global managers must make decisions on the basis of
profit margins, not nationality. Global companies
can afford to be footloose. For example, warning the
State of Nebraska when faced with the possibility of
anew tax code, Charles Harper, head of ConAgra, a
giant food-processing and commodity trading com-
pany, recently pointed out:

The bonds of loyalty could slip over the weekend.
Some Friday night, we turn out the lights-click,
click, click—back up the trucks and be gone by
Monday morning.85

Examples of such conflicts already exist in the
case of standards. In spring 1991, for example, ETSI
issued a draft policy involving patented standards.
This policy would have required patent holders to
license the standard only to EC producers or to
producers in countries that adopt the EC standards.
Such a policy would not only have prevented U.S.
firms from using the patent on an equal basis; it
would also be a strong inducement for other
countries to adopt EC standards. American compa-
nies as well as ANSI opposed such policies. When
asked about the EEC’S intentions, commission staff
point out that the most ardent supporter of this policy
within the commission is none other than the British
subsidiary of Motorola.86 Such incidents not only
hurt U.S. industry; they also confuse Europeans,

~POfieF,  op. cit., footnote 12, P. 19.
81 Ibid., p. 23.
82 Ibid., p. 45.
S3 As Michel Porter has said:

In global competitio~ a country must be viewed as a platform and not as a place where all of a firm’s activities are performed.
Ibid.
84 As Gilpfi ~ Pofited out, the key factors a~o~~g  for the expansion  and  success of this  vefi~  fo~ of m~ti.oatiorlal  entel@Se  me SklhI tO

those that led to the domination of the Nation’s economy by large oligopolistic corporations. Gilp@  op. cit., footnote. 9, p. 241.
S5 As cited in Robefi Reic& “who is Them?” op. cit., footnote 79, p. 78.
86~temiew,  EC Cotission s~+ ~ position is understandable  from Motorola’s point of view. me  E~c)pe.au Community  requires that all

Community procurements be based on European standards. Motorola hopes to capture the European market for cellular digital radio. If its standard is
adopted, its competition will be excluded in a situation where the winner takes all.
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making them question whether the United States has
a hidden agenda.87

The policies pursued by multinationals abroad
may also have an impact on the United States
policymaking process. Many in the environmental
community fear, for example, that the Uruguay
Round of the GATT allows large corporations to
make key environmental decisions, not on the basis
of environmental criteria, but rather according to
criteria such as economic growth, profit maximiza-
tion, and deregulation.88 Some even believe that
multinationals have a conspiratorial bent, insofar as
they avoid dissident groups by circumventing the
traditional policymaking process and working
through the Office of the U.S. Trade Representative.
For this reason, these groups have begun to redefine
themselves as translational organizations. They
now encourage their members to bypass domestic
decisionmakers, going directly to international stand-
ards organizations. If transnational environmental
and consumer groups join multinationals to set
policy internationally, the U.S. Government will
have a diminished voice.

Multinational corporations may also generate
greater tensions within domestic standards develop-
ment bodies, especially ANSI. ANSI has always had
a difficult time balancing the multiple interests that
constitute its membership. Juggling these interests
will likely be even more difficult in the future, when
some companies are confined to working through
ANSI and others have the advantage of working
through regional and other national standards mak-
ing bodies. Reportedly, a number of large companies
have left ANSI within the past few years, and ANSI
has had to be especially diligent to prevent the
departure of others.89

Trend Towards and Information-
based, Knowledge Society

The United States and other advanced industrial
countries are rapidly evolving into information-
based, knowledge societies, where the creation, use,
and communication of information plays a central
role. In the economy, information now serves as a
primary resource, an important factor of production.
It is becoming, moreover, a prerequisite to the
development and allocation of other resources. As
such, it is treated less and less as a free good, and
more and more as a commodity to be bought and
sold in the marketplace. And, as the economic value
of information increases, so too will the economic
rewards of those who have the greatest access to it.
This trend will greatly affect standards develop-
ments. Standards embody information, and like any
other information commodity, their future availabil-
ity and use will depend increasingly on market
forces.

This trend towards an information-based econ-
omy results in part from the development and
widespread deployment of information and commu-
nication technologies. The emergence of these
technologies has increased the speed at which
information can be communicated; increased the
quality of information that can be collected, stored,
manipulated, and transmitted; increased access to
information; and enhanced our ability to use infor-
mation to account for past actions and to predict
future events.

These technologies provide numerous ways of
improving efficiency, increasing productivity, and
thus engendering growth. Information is, for exam-
ple, reusable and, unlike capital resources such as
steel and iron, it requires very few physical resources
for its production and distribution.% Moreover,
information can now be used not only to substitute

I

87 p~cdmly  ~Ofi@  to the EwO~~~~  is the fact tit USTR ~s s~m~ to support Motom~  in MS position. Some  explain thiS, Saying  tht lE311y

of Motorola’s executives were once employed by the USTR. Ibid.
88 Interviews Patricia Ba- Bauman Foundation Fran Weber,  Audubon Society, and Mare Ritchie, Institute for Agricuhure  and Trade Policy. See

for one discussio~ Steven Shrybmq International Trade and thel?nvirontnent  (Toronto, ontario:  Canadian Environmental Law Association october
1989) .ForaEuropeanPerspective,  see  Gatt,Agriculture,  andEnvironment:  Towards a Positive Approach, report of a conference organized by the Center
for Agriculture and Enviromnen4 held in the Netherlands, on Sept. 14-15, 1990.

89 ANSI memo to bored of dhectOrS.

~ See Harlan Cleveland, “The ‘IWilight of Hierarchy: Speculations on the Global Information Society,” Bruce R. Guile (cd.) Znjormation
Technologies and Social Transformation (Washington DC: National Academy Press, 1985), p. 56.
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more efficiently for labor; it can also be used to
improve the overall efficiency of the productive
process itself. As productive processes become
increasingly complex, the largest reserve of eco-
nomic opportunities will be in organizing and
coordinating productive activity through the process
of information handling.91

This growing importance of information to the
economy is evident from the continued growth of the
information sector of the economy, a trend that has
been paralleled in other advanced industrialized
societies. In fact, it was to highlight such changes
that terms such as the “information society’ and the
“information age’ were first employed.92 The most
recent analysis estimates that the information sector
constitutes 34 percent of GNP, and accounts for
about 41.23 percent of the national labor force.93

The changing economic role of information can
also be seen by examining how information technol-
ogies are being used by business and industry.
Businesses are now applying computer technology
to almost all of their activities: from recruiting to
laying off workers, from ordering raw materials to
manufacturing products, from analyzing markets to
performing strategic planning, and from inventing
new technologies to designing applications for their
use. These technologies, moreover, are being ap-
plied not just to traditional tasks; the diffusion of
new technologies is also being used to reconfigure
the nature of the business process itself.94

Because of its new economic and managerial
importance, information is becoming much more

commercially valuable. Businesses have always
been willing to pay for information such as market
research and economic forecasts. Today, however,
they are not only buying more; they are willing to
pay much higher prices for it. For example, Ameri-
can business firms might pay $800 per year for a
monthly professional information service, or per-
haps $15,000 for a market research report shared by
others in the industry.95

The new technologies provide new ways and
opportunities to meet these burgeoning information
needs. They allow information to be processed in a
variety of new ways, adding value to it from the
point at which it is created or composed to the point
at which it is assimilated or used. As the opportuni-
ties for creating new information products and
services have increased, so too has the number of
commercial providers. Taking advantage of the
increased demand for information, the new technol-
ogies have spawned a rapidly growing industry. This
industry is relatively young, having developed hand
in hand with the new technologies. More than half of
the companies that comprise it were formed since
1970. Nevertheless, it is one of the fastest growing
industries in the economy.96

Given its increased value, information will most
likely be exchanged less freely. This shift will create
tensions and problems in a society such as ours
where information serves critical social and political
purposes as well as economic ones. Consideration
must be given, and perhaps new decisions made,

91 Ckles  Johnshur, “Information Resources and Economic Productivity,” Information Economics andpolicy 1 (North  Holland: Elsevier Science
Publishers, 1983), pp. 13-35.

92 Fritz ~chlupwas  one of the first to note these changes; and to measure the information SXtorinhk  pioneering VfOr~  nowa classic, The Production
and Distribution of Knowledge in the United States, others have followed this tradition, By far, one of the most ambitious efforts to date has been the
innovative work of Marc Uri Porat for the offIce of TelNommticatiom  in the Department of commerce. In 1967, according to Porat, information
activities accounted for 45.2 percent of the GNP 25.1 percent in the “primary information” sector (which produces information goods and services as
final output) and 21.1 percent in a “secondary information” sector (the bureaucracies of non-information enterprises).

93 ~c~el Roger Ru~n ad M~ Tay~or Huber, The Knowledge JndustV  in the United States: ~960.~9~~+ This volwe up(hites work done by Fritz
Machlup. Intheirbreakdownof the information sector of the economy, Rubin and Hubernote  that leaving education aside, the contribution of knowledge
production to GNP increased from 17.9 percent in 1967 to 24.5 percent in 1980. The contribution of educatio~ on the other hand, fell from 16.6 percent
to 12.0 percent during the same period, a decline that accounts for the fact that knowledge production’s overall contribution remained relatively stable
at about one-third of GNP.

94 See Eric K, Claom ad WT. Wmen McF~@ “Telecom:  Hook Up or ~se @~” Hamard B~sine~s  Review, J~y-AuWst 1986, pp. 91-97; See
alSO Peter G.W. Kee~ Competing in Time: Using Telecommunicationsfor  Competitive Advantage (Cambridge, MA: Ballinger Publishing CO., 1986);
Donald A. Marchand and Forest W. Horton, Jr., lnfotrends:  Profiting From Your Information Resources (New York NY: John Wiley and Sons, 1986);
andJames  J. Cash, Jr., F. Warren McFarl~  and James L. McKenney, Corporate Information Systems Management: The Issues Facing SeniorExecutives
(1-Iomewood, IL: Irwin, 1988).

95 Ctistopher B-, ~c. The Economics of ]nforwtion,  con&Wt  repofi  prep~ed for the OffIce of T&hnology” Assessmen~ U.S. Congress, 1985.

% Ibid.
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about intellectual property rights and the rules
governing information dissemination, 97

These tensions are also becoming increasingly
apparent in the standards world. Standards share
many characteristics of information, and standards
developers are similar to publishers in a number of
ways. Many are dependent on information sales for
their existence. And, like the new breed of informa-
tion providers, they have much to gain in an
information-based economy, where the value of
their product is greatly enhanced. Like information
providers, moreover, they can use information and
communication technologies to distribute and add
value to their products. These opportunities, how-
ever, also create conflicts, since standards are
developed both voluntarily and by committees.
Equally, if not more, important, standards are public
goods, whose purpose is to be shared.

The case of “Project Bruno” illustrates this
conflict. Pressed to speed up the delivery of stand-
ards, the International Telecommunications Union
(ITU) began a program to put standards “online.”
ITU staff estimated that the project would take 8
years. In October 1991, the ITU commissioned an
experiment, asking a group of volunteers, led by Carl
Malamud, to put International Telephone and Tele-
graph Consultative Committee (CCITT) and Inter-
national Radio Consultative Committee (CCIR)
standards (including the 19,000 page Blue Book) on
the Internet-a world-wide communication network\

I

comprised of over three million users (see box 4-A).
The experiment was open ended in terms of time.
Within a few weeks, these standards were listed on
22 computer servers around the world, where they
could be accessed by Internet users. The project was
extraordinarily successful, so much so, in fact, that
after 90 days Pekka Tarjanne, Secretary General of
the ITU, abruptly called it to a halt.98 Tarjanne
explained the termination of the project saying, ‘We
know what can and cannot be done. ” Reportedly,
however, “politics,” financial concerns, and con-
cerns about intellectual property rights played a
major part in the ITU’S decision.99

Competition among standards organizations to
sell of standards will also be more intense. Domestic
standards bodies will be competing, not only with
one another for an increasingly lucrative market;
they will also be facing standards developers from
other countries who, taking advantage of communi-
cations and information technologies, will be able to
compete on a global scale. Although increased
competition may, in some cases, help to lower the
costs of standards, it will also create problems.
Standards tend to be underfunded, since they are
quasipublic goods. If competition is too intense, the
limited resources available for developing standards
will be spread too thin. Competition will also be
detrimental, if standards bodies become so preoccu-
pied with sales that they fail to meet the needs of
their clients and the Nation.

97 F~~  ~gener~ di~cu~~ionof  these i~~ue~ ~ee, U,S, Congess,  Offlce of ~c~oloW Assessmen$ Intel/ec~lProper~R  ights in an Age ofElectronics

and~nformution  OTA-CIT-302  (Washington DC: U.S. Government Printing Office, April 1986).
98 personal communication CarlMalamudand correspondence behveen Carl Malmud and Secretary General Tarjanne. See also, Carl Malamud, “Are

Secrets Standards? Even ANSI Secrets,” CommunicationsWeek,  Oct. 7, 1991 and Sharon Fisher, “ITU Standards Program to End,”
CommunicationsWeek,  Dec. 23.1991, pp 3,39.

~ As interpreted by Makmud:I
The reason for this abrupt reversal in policy is a lesson in bureaucratic politics. Tarjanne wanted to make the ITU more relevant

to the world, and what better way than making its work available to an intemetwork of 4 million people, growing at 15 percent to
20 percent per month? The bureaucracy fought this move every step of the way. They felt threatened., If we gave away the standards,
there would be fewer jobs at the ITU. There would be less control over distribution and more pressure to start responding to the realities

1
of engineering in the rest of the world.

Carl Malamud,  “ITU Decision llrns Back the Clock. CommunicationsWeek,  Dec. 23, 1991, pp. 3,39.
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Box 4-A—ITU Standards Available Via Global Network

Thanks to a major state-of-the-art project undertaken by the Digital Resources
Colorado, thousands of CCITT and CCIR standards are now being provided
network-of-networks known as the Internet.

How To Get the Standards
. Direct Internet access. Anonymous FTP via the Internet to:

(bruno.cs.colorado.edu);IP address is (128.138.243.151)
● E-Mail message. Send an E-Mail message to:

(infosrv@bruno.cs.colorado.edu)

Follow the instructions in the attached annex for either FPT or E-Mail access

Institute at the University of
through the worldwide open

Notes
1.

2.
3.

4.

You can also send mail to (infoserve@bruno.cs.colorado.edu) and put the word HELP in the body of the
message. You will get back instructions.
There is no charge for this experimental service.
Additional servers will be operational at several other locations throughout the world over the coming
months. The standards of other organizations are expected to be available on servers. Advanced search
routines are being developed.
Questions may be directed to Carl Malamud at the University of Colorado (carl@malamud.com) or Tony
Rutkowski at the ITU (amr@cernvax.cern.ch), tel: +41 227305207. E-Mail is preferred

Who Is Bruno?
The server being used at the Digital Resource Institute at the University of Colorado is named after Giordano Bruno.

Giordano Bruno (1548-1600) was a member of the Dominican order. The Dominicans had kept alive the Greek se-
crets of memory, first perfected by the poet Simonides of Ceos (c.556-468? B.C.). Before the printing press, mne-
monic methods for remembering verse or other forms of knowledge were the only ways to pass that information
on.

Bruno, after mastering the Dominican secrets, revealed them to the rest of the world in his classic, Shaddow of Ideas
(1582). A noted advocate of free thought, Bruno was accused by the Inquisition in 1592 of various acts of heresy,
including making bad jokes about God. He was convicted and burned at the stake in 1600.

SOURCE: Friends of Bruno Newsletter, No. l-B, Oct. 21, 1991, via e-mail.
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Appendix A

A Framework for Assessing Standardization Issues

To approach the discussion of standards objectively,
one must begin with a sound conceptual idea of what
constitutes a standard and how standards come about.
This kind of analytic framework provides an objective
basis for interpreting stakeholder viewpoints and adds
rigor to the analysis. By identifying the key relationships
in the standards setting process, it suggests the questions
and issues that must be examined.

What Is Meant by Standards
An analytic framework must begin with definitions,

since definitions determine the scope of analysis. More-
over, the choice of definitions can have significant policy
implications. How the term ‘‘standards’ is used in this
study, for example, will determine the terms of the debate
and the range of government options developed for
dealing with problems in the standards setting process. l

The role for government may differ, for example,
depending on whether one’s reference is product stand-
ards or safety and environmental standards.

Broad definitions used in everyday speech are gener-
ally not helpful. They are too vague to guide analysis.
Precision is sacrificed for the sake of comprehensiveness.
This is clearly the case for standards definitions. They
tend to be exceedingly broad, in order to cover the full
range of standards found throughout society. Included
among the definitions of standards in Webster’s Diction-
ary are:2

“something established by authority, custom, or
general consent as a model or example,” and

“something set up and established by authority
as a rule for the measure of quantity, weight, extent,
value, or quality. ”

Although these definitions provide an overall notion
of what constitutes a standard, they do not help focus the
analysis. For this reason, researchers operationalize their
definitions in accordance with the specific questions to be
asked and problems to be solved. Economists, for
example, generally seek to know how and under what

circumstances standards are set in the marketplace.
Accordingly, they tend to view standards as an agreed
upon set of specifications that define a particular product
or that allow products to interoperate. Anthropologists, on
the other hand, focus on the question of how individuals
relate to their cultures. Thus, they consider standards to be
the accepted rules of behavior that facilitate social
interactions and that help individuals find their places in
the world. Government bureaucrats are likely to view
standards as the means to address a societal concern or to
achieve a social end. They often equate standards with
regulations.

This study asks how U.S. standards and standards
development processes might affect U.S. trade. Thus, it
needs to consider all standards and standards processes
that influence national economic performance. For this
purpose, three different kinds of standards are relevant.
These include product standards, control standards, and
process standards.

Types of Standard

Product Standards—Product standards embody infor-
mation. By specifying the characteristics of a product,
they allow for product identification, interoperability, and
quality control. Product standards can have a number of
economic effects, both negative as well as positive. For
example, by reducing consumer search costs, product
standards will likely promote trade. On the other hand,
when standards serve to limit product offerings, they may
have the reverse effect. Product standards will also have
an impact on innovation rates. If adopted prematurely,
standards may inhibit technology improvements. But,
when they allow for the development of competing,
complementary products, standards can serve to encour-
age innovation.3 When applied to the internal production
process, standards can help increase efficiency and assure
quality, thereby improving the overall competitiveness of
a firm or industry. Whether or not standards effects will
be beneficial or not in any given instance will depend on
factors such as market structure4 and the pace of
technology change.

1 As Ross E. Cheit notes in quoting Charles Lindblom and David Cohen:
. . .we do not discover a problem ‘out there,’ we make a choice about how we want to formulate a problem. That choice reflects

certain values and in turn constrains the realm of possible solutions.
Ross E. Chei4  Setting Sa-ety Standards: Regulation in the Public  and Private Sectors (Berkeley, CA: University of California Press, 1990), p. 150.

z Webster’s New Collegiate Dictionary (Spri.ngtleld, MA: G&C Merriam Co., 1977), p. 1133.
3 S= pad A. David, c ‘Some New Stan@ds for the ~onomics of Standardi=tion iII the ~ormation  Age,” P* Dxgupta  and P.L. StOn~

(eds.), The Economic Theory of Technology Policy (Imndon: Cambridge University Press, 1987), ch. 8; and Paul David and Julie Ann Bunn, Information
Economics and Policy, vol. 3., f~ 1988, pp. 165-202.

4 For diswssiom of tie ~p=t of market s~c~e on standards  see, -in Sirbu and Steven Stew@  ‘‘Market Smcture and the fiergence  Of
Standards’ (mimeo), Carnegie Mellon University, October 1986; and also Timothy Bresnahan  and Amit Chopra, “Users Role in Standard Setting: The
Imcal  Area Network Industry,“ in Economics of Innovation and New Technology, vol. 1, No. 1~, 1990.

-99–
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Control Standards-Control standards are designed to
address a societal hazard or problem. They generally
define a range of acceptability with respect to the design,
performance, and/or use of a product. Often taking the
form of regulations, they range from such things as
building codes to fuel economy standards.

Control standards have a number of economic impacts,
and hence a potential to influence trade. They affect the
supply and demand of a product, through their impacts on
costs of production, price, and consumer perceptions.
Fuel economy standards and airbag requirements, for
example, not only increase the cost of automobile
production, and the price consumers have to pay for cars;
they may also create new marketing opportunities and
new bases for competition that the market had over-
looked. 5

These impacts are global in their effects. Where U.S.
standards are more stringent than those in other countries-
as in the case of U.S. standards regulating tuna harvesting
to protect dolphins-they may be perceived as nontariff
trade barriers.6 On the other hand, where-as in the case
of fuel economy standards-foreign manufacturers are
better prepared than their U.S. counterparts to meet U.S.
requirements, standards can serve to make U.S. firms
more vulnerable to foreign competition.7

Process Standards—process standards facilitate and
support socioeconomic transactions and interactions.
They define roles and relationships, establish the rules for
interpreting behavior, and specify the way in which a
particular procedure or process is executed. Process
standards are inherent in all social interactions. Interper-
sonal relations cannot occur without some degree of
mutual expectation. Language, itself, is based on a
common understanding, as are simple gestures.8 Shared
expectations give coherence and meaning to social life.
They are necessary for cooperation. When reenacted and
reinforced over time, such normative expectations give
rise to “standards” of behavior.9

Process standards also serve to govern economic
interactions. In preindustrial societies, for example, eco-
nomic interactions were often regulated by family rela-
tionships and codes of human behavior.10 Bureaucracy
provided a parallel function in more complex social
organizations.

11 And the assembly line process was
critical to the mass production of standardized pro-
ducts. 12 Moreover, when with the development of the
railroad and other forms of modern transportation trade
was extended over vast regions, procedures for exchange

5 It is interesfig to note, for exmple,  that the United States is now a net exporter of airbags to Japan. Clarence Ditlow, Center  for Auto Stiety,
personal communication.

I
r c See, for one discussio~  Keith Bradsher, “U.S. Ban on Mexico llma is Overruled,” The New York Tinws,  Aug. 21, 1991,  pp. D1 ~d D3.

i 7s= for one discussion Rob A~on ad ~s G~er, “Re@tion  as ~dus~~  Policy: A Case of tie U.S. Auto Industry,’ Economic Development

Quarterly, vol. 1,1977, pp. 358-373.
b

I 8 ~~g  Go- Fra~Analysis  (New Yorlq NY: ~er ~d ROW, 1974).
I 9 Norms  “ . . designate any standard or rule that states what human being should or should not t.binlG say, or do under a given set of circumstances.’
I Judith Blake and Kingsley Davis, “Norms, Wlues,  and Sanctions,” Robert E.L. Faris (cd.), Handbook of Modern Sociology (Chicago, IL: Rand
I McNally, 1964), p. 456. They guide the behavior of individuals belonging to a group. People conform to norms not only for fear of punishment, but also
I because norms are internalized, so people believe they correcfly  defiie the right thing to do. John And Erma Perry, The Social Web: An Introduction

to Sociology (New Yorlq NY: Harper and Row, Publishers, 1979), p. 95.
lo For a discussion of the re~tiomhip ~~een soci~ ad economic  ~teractions in preindus~  times,  see Neil  J. Smelser,  Social Change in the

Industrial Revolution: An Application of Theory to the Lancashire Cotton  Industry  1770-1840 (London: Routledge and Kegan Paul, 1970).
11 AS J~es  Beniger  notes,

One example from within bureaucracy is the development of standardized forms. This might at first seem a contradictio~ in that
the proliferation of paperwork is usually associated with a growth in information to be processed not with its reduction. Imagine how
much more processing would be required, however, if each new case were recorded in an unstructured way, including every nuance
and in full detail, rather than by checking boxes, filling blanks, or in some other way reducing the burdens of the bureaucratic system
to only the limited range of formal, objective, and impersonal information required by standardized forms.

James R. Beniger, The Control Revolution: Technology and the Economic &igins of the Information Society (Cambridge MA: Harvard University
Press, 1986), pp. 15-16.

12 AS describ~ by Radford,
. . . a uniform product is most economically obtained by making all the contributory processes equally uniform, as nearly as may

be with consistency to the requirements of manufacturing economy. Weaving a piece of cloth on the loom is a continuous process
of assembling various standardized elements or like parts. It can hardly be called interchangeable worlq because there is no possibility
of interchanging parts after the goods are completed. Yet the general principle of standardization of process holds. It is advantageous
commercially and technically to hold the process to uniform standards within speciiled  limits or allowed variations.

G.S. Radford, The Control of Quality in A4anufacturing  (New York: NY: The Ronald Press Co., 1922), p. 275.
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also came to be standardized-as in the case of bills of
lading. 13

As we move into an information-based, networked
economy, economic interactions will likely be governed
by standardized electronic procedures, such as electronic
data interexchange (EDI). EDI standards not only
establish communication protocols for business in-
teractions, they also determine the role relationships be-
tween suppliers, manufacturers, and consumers (see box
A-l).

Standardization Processes

Just as there are three different kinds of standards, so
there are also three different methods of achieving these
standards. Standards can be set in the marketplace on a de
facto basis; they can be developed within the organ-
izational framework of a standards setting body, and they
can be established through administrative or regulatory
processes.

The De Facto Standards Setting Process—De facto
standards are set in the marketplace, through the process
of exchange.

14 They evolve from the bottom up, in

accordance with the forces and mechanisms that drive the

market.15 How well the standards process works depends
largely on the functioning of the market.

When the market operates effectively, appropriate
standards will emerge at the right time through the process
of supply and demand.l6 Producers will agree on the
“best” standard for a product in the face of competition
from other suppliers and the demand of users. Producers
may press for the adoption of their own standards. Or they
may select strategically from among other competing
standards, evaluating each in terms of its potential impact
on costs of production, profitability, and market share.
Users will demand standards that reduce purchasing
prices, improve utility, and are easily integrated with
other products and systems.

The market is said to fail when appropriate standards—
measured in terms of efficiency-do not emerge in a
timely fashion. Economists point out that market failures
can occur for several reasons, some of which are directly
related to the nature of standards themselves. Standards,
for example, exhibit some of the characteristics that
economists call ‘public goods. 17 Public goods are those
goods whose benefits are available to everyone and from
which no one can be excluded. Thus, no one can fully

13 As noted  by Kiddand:
A national railroad system required business innovations facilitating joint and through operations. Passengers must make

connections with tolerable certainty and ease; the freight cars of a corporation must not come to a stop at some corporate terminus
where an agency would have to unpack their cargo and transfer it to the cars of another carrier, like as not just across the street. Almost
unchronicled and undated, the railroads introduced through bills of lading, and though shippers still carped at their limitations, these
bills became the accepted method of freighting in the seventies;

Edward C. Kirkland, Industry Comes of Age: Business, Labor, and Public Policy (New York NY: Holg Rinehard,  and Winsto@  1961), p. 49.
As Karl Polany notes, in preindustrial societies trading mlationships were governed by standards relating to magic, etiquette, and norms of reciprocity.

See Karl Polany, The Great Tran~ormation:  The Political and Econom”c  Origins of Our Time (Bostoq MA: Beacon Press, 1957 cd.), p. 57.
14 Exc~ges  are reciproc~ transfers of valued things between two or more autonomous units within a system. Societies have developed major

institutional mechanisms to facilitate exchange transactions. The generic institution is, of course, the marke~ but there area variety of other political
and social institutions that carry out parallel functions. Underlying all exchange concepts of social behavior is the concept of goal or outcome- some
configuration of system elements that is valued and sought. See for discussio~ G.C. Homans, Social Behavior: Its Elementary Forms (New York NY:
Harcourt  Brace and World, 1961); P. Blau, Exchange and Power in Social Lije (New Yor~ NY: John Wiley and Sons, 1964); and W. Ouchi, “Markets,
Bureaucracies, and ClanS,”  Administrative Science Quarterly, vol. 25, 1980, pp. 129-42.

15 As Garth Saloner describes:
~icdly, de facto standards emerge as more and more agents adopt a focal alternative. The bandwagon process builds on its own

momentum as the set of adopters of the standard grows making it even more attractive for others. Eventually the standard is so widely
adopted that it is self enforcing. The benefits of going with the crowd become irresistible.

Garth Saloner,  “Economic Issues in Computer Interface Standards,” Economic Innovation & New Technology, vol. 1, No. 1/2, 1990, p. 147.
16 h a well fictioning marke~ economic  relations  are govem~ by self interesL so it is self interest that drives outcomes. Accordingly, producers

seek higher profits; workers better wages and improved quality of work life; investors higher returns on their investments; and consumem higher quality
products at lower prices. The market is considered to work well when it maximizes the goals of efficiency and economic growth. This situation is most
likely to occur when each individual and each group in the system carry out rationally conceived, specified roles that, taken together, are designed to
maximize production. The goal of efficiency is achieved by economizing; decisions are made on the bases of cost/benefit analyses, and technology is
applied to substitute more efficient processes for less efficient ones. The market will work most effectively when it replicates a state of perfect competition
in which each producer selects the combination of factors of production that will maximize profits and each consumer seeks to maximize preferences.
See, for discussions of the assumptions and values that underlie the marketplace, Duncan MacRae, The Social Function of Social Science (New Haveu
CT: Yale University Press, 1976), especially chs. 5 & 6. See also Robert Heilbroner, The Nature and Logic of Capitalism (New York, NY: W.W. Norton
and Co., 1985).

17 me public gmds ~1 not ~ produc~  privately.  mere me o~y a few pm public goods, one ex~ple  ~bg rMtioti defense. other goods, like
education and standards, are impure public goods. These combine aspects of both public and private goods. Although they serve a private function, there
are also public benefits associated with them. Impure public goods may be produced and distributed privately in the market or collectively through
government. How they are produced is a societal choice of significant consequence. If decisions about impure public goods are made in the market, on
the basis of personal preferences alone, then the public benefits associated with them may not be efilciently produced or equitably distributed. See Edwin
Mansfield, Macroeconomics Theory and Application (New York NY: W.W. Norton, 1970)
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Box A-l—Electronic Data Interexchange

Electronic data interexchange (EDI) is a notable example of how information and communication technologies
are emerging as important strategic tools for efficient and effective business operations. EDI is essentially the
modern, computer-based method by which companies order, invoice, and bill their products and services. Such
common transaction functions as invoices, shipping notices, and bills, which traditionally have entailed the transfer
and processing of paper documents, are replaced by electronic transfers between the businesses’ computers.

Electronic data interexchange improves the efficiency and effectiveness of operations by empowering
businesses to purchase supplies and to produce and distribute products precisely when and where they are needed.
The company’s computer system, for example, will initiate a purchase order and execute the purchasing transaction
when an item is requested and removed from the inventory. The price, terms, and conditions of the contract are all
stored in the computer. In addition to the considerable savings gained as inventory costs are reduced, EDI also
minimizes human clerical error and the considerable processing costs involved with paper transactions. By reducing
or eliminating the prolonged and often error-plagued paper trail, large retailers and manufacturers are able to gain
a competitive advantage by streamlining transactions with their suppliers and buyers.
SOURCE: Office of Technology Assessment, 1992.

r
I l—l

—
rnl \l 1-

4QiLn. ..,:.:.:.:.:.:: . . . . . . . . .....:::::::::::::::::.:::::::::::::::..——
Specifier

I

Standardized
purchase order

IZl.—
-.
~

Q

O*

m
m

=

. .

r,I’h‘Xper’’ystem ~;i’]~xmonitors inventory Buyer
and production, I I

m Ih\ —- CJ ––’ u ~.: ,
and automatically
reorders inventory r —

1

Buyer ‘“ - (- . . .Frocruct  delivery

How electronic data interexchange internally and externally expedites business transactions.
SOURCE: Reprinted from Datamation, Mar. 15, 1988 Copywrite 1990 by Cahners/Ziff Publishing Associates, L.P.

appropriate the benefits. As a result, public goods are choices are to be made, all interested parties must have
underproduced. Standards often fall into this category.18 access to accurate and timely information.19 However,

information about standards. like standards themselves, is
Other market failures may also weaken standards a public good, and is therefore likely to be underproduced.

development processes. If the most efficient standards Even when standards-related information can be pack-

18 C. Kindelberger, “Standards as Public, Collective, and Private Goods,” Kylos, vol. 36, pp. 377-395; see also Sanford Berg, “Technical Standards
as Public Goods: Demand Incentives for Cooperative Behavior, ’ Public Finance Quarterly, 17, January 1989, pp. 35-53.

19 For a dismssion  of -ket f~mes  due to l~k of informatio~  see Joseph F~ell and Garth  Sdoner, ‘‘Coordination Through Committees and
Markets, ’’RandJournal ofEconomics,  vol. 19, summer 1988, pp. 235-252; and Joseph Farrell and Garth Saloner,  “Standardization Compatibility, and
Innovation” Rand Journal of Economics, vol. 16, spring, 1985, pp. 70-83.
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aged for sale like other commodities, thus yielding an
adequate return, its price may limit distribution so that
people have insufficient information to make sound
decisions.

Some kinds of technologies are subject to greater
market failures than others. For example, networked
technologies— such as information and communication
technologies-often have large installed bases, making it
particularly costly for users to shift to a new, more
technologically advanced standard. Thus, they may fail to
adopt the socially optimal standard, due to what econo-
mists call ‘‘excess inertia.”20 At the same time, these
technologies also exhibit “increasing returns to adop-
tion,” a situation that occurs when the benefits to the user
of a technology increase with the number of users. Under
these circumstances, the wrong standard might be chosen
due to “excess momentum. ” Not wanting to be left off
the network when a major adopter moves to a new
standard, users may rush too quickly to jump on the
bandwagon.

The Voluntary Consensus Process—Standards can
also be set through organizational processes that reduce
transaction costs and facilitate information exchange and
negotiation among key players.2l Such processes can
provide for better coordination than the market when

levels of uncertainty are high, when there are frequent
recurring exchange activities among the parties, and/or
when information exchange is complex.22 These three
conditions often occur in the area of standards develop-
ment.

Just as markets function in a somewhat predictable
fashion, so too do organizations.

23 Moreover, organiza-

tions, like markets, facilitate exchange transactions.24

However, whereas marketplace participants act independ-
ently of one another, those involved in organizational
activities are joined together and cooperate to achieve
their respective goals.25 To understand organizational
behavior, therefore, one needs to look at organizational
goals and the norms and role relationships that are
designed to achieve them. The more formal the organiza-
tion, the more defined these relationships are.26 But, even
in informal organizations, stable, consistent relationships
eventually develop as behavior, attitudes, values, and
criteria come to be associated with specific activities.
Organizations can survive only so long as they continue
to fulfill the needs and expectations of their members.27

In the United States, standards setting in voluntary
consensus bodies is nonhierarchical. As in the case of the
marketplace, decisions tend to rise from the bottom.
Because relationships are somewhat fluid, these standards

~ Joseph Farrell and Garth Saloner, ‘‘Horses, Penguins and hmmirws,’ H. Landis Gabel (cd.), Product Standardization and Competitive Strategy
(Amsterdam: North Holland, 1987), p. 11. As the authors note:

Excess inertia arises when not enough users are willing to go out on a limb by adopting the new technology. This is most likely
when network externalities are strong and there is a great deal of uncertainty about whether a lead would be followed.

21 AS noted by Srdoner:
. . .another major advantage of the committee system over de facto standard setting is that the committee is more likely to lead to

the adoption of a single standard whereas with de facto standardization rival “standards” can battle out in the market place,
diminishing the network externalities on both. Moreover, committees are able to workout technical compromises, performing a useful
function in the process. On the other hand, committees are often criticized for their slowness; consensus building takes time and
participants with a lot to lose after their preferred standard is not adopted may delay adoption of a rival standards.

Saloner,  op. cit., footnote 15, 1990, p. 147.
22 olivmE. Wimaon, Mar~t~ a~Hierarchie~; A~lysis ~ndAnti~stJmplications  (New York, ~: ne Fr~ press, 1975); See &lO, Robefi  E.

Parks, “Economics and Standards: Sharing the Cost of Doing Business,” Optics and Photonics  News, January 1992, p. 59.
23 AS defm~ by soci~ pSYChOl@m Daniel Katz and Robert L. ~:

All social systems consist of the patterned activities of a number of individuals. Moreover, these patterned activities are
complementary or interdependent with respect to some common output or outcome.

Daniel Katz and Robert L. IQ@  The Social Psychology of Organizations (New York: John Wiley& Sons Inc., 2nd cd., 1978), p. 21. See also Karl
E. WeicQ The Social Psychology of Organizing (New York NY: Random House, 1979).

24 See, for a d@ussion, L.B. Mohr, “The Concept of Orgtintioti Go~>” The American Political Science Review, vol. 67, 1973, pp. 470-81.
25 J7ach p~cipmt ~ a god or cfiteM for judg~g me success Or f~lme of each tr~action. However, loy~ty to ~ orgtiation  often supmmdes

personal goals. As Duncan MacRae has pointed out:
Exchange  theory] cannot account for the devotion of a particular member of a group when self-interest might dictate that he leave,

remaining in it even as its prospects decline, out of loyalty to the organiz.atio~  his fellow workers and members, and its symbols.
Duncan MaeRae,  op. cit. footnote 16, p. 225.

26 AS des~b~  by Blau and Scott, for example:
Formal organizations exist when the goals to be achieved, the rules the members are expected to follow, and the status structure

that defines the relationships between them (the organizational chart) have not spontaneously emerged in the course of social
interaction but have been consciously designed a priori to anticipate and guide interaction and activities.

P.M. Blau and W. R. Scott, Formal Organizations (San Francisco, CA: Chandler, 1962), p. 5.
27 AS noted by Katz and Kahn:

As humau inventions, social systems are imperfect. They can come apart at the seams ovemigh~ but they can also outlast by
centuries the biological organisms that originally created them. The cement that holds them together is essentially psychological rather
than biological. Social systems are anchored in the attitudes, perceptions, beliefs, motivations, habits, and expectations of human beings.

Op. cit., footnote 23, p. 37.
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bodies depend on participants acting within the organiza-
tional norms that define the purpose of group participation
and interaction. Most American standard development
bodies are governed primarily by norms relating to due
process and voluntary consensus. When the gap between
individual behavior and these norms becomes too wide,
these standards bodies will lose their legitimacy and the
support not only of their members but also of the larger
society of which they are a part.

People participate in the voluntary standards develop-
ment process for a number of reasons. They may, for
example, want to influence the development of stand-
ards, 28 or they simply may want to keep abreast of tech-
nological developments.29 However, participation is not
without costs. In voluntary organizations, members must
not only cover the administrative costs of the organiza-
tion; they must also provide the personnel needed to
develop standards. These costs are considerable, so mem-
bers expect a return for their investment. Continued parti-
cipation requires observable--if not measurable--mem-
bership benefits. When benefits appear to be lacking, vo-
luntary standards bodies will become ineffective and
eventually fail.30

The incentive to participate will likely vary in different
industries. In industries such as telecommunications, for
example, the incentive to participate in standards setting
will likely be high. If communication systems fail to work
together, there can be no services to sell. Support for

standards setting will also be greater in industries com-
prised of a few large companies. They are more likely to
see a return on their investments, since there are fewer to
share the benefits.31 This has been the case, for example,
in the automotive and petroleum industries. Industries
subject to government regulation are also likely to be
actively involved in standards setting, if only for preemp-
tive reasons.32

Regulatory Standards Processes—Standards can also
result from political choices. Standards developed in the
political arena are often referred to as regulatory stand-
ards. In contrast to market standards, which are based on
exchange relationships, regulatory standards are based on
authority relationships.33 They are established by legiti-
mate government authorities and mandated from the top
down.

Standards might be set in the political arena for a num-
ber of reasons. For example, if the market structure for
standards setting is uncompetitive, economic outcomes
will be inefficient. Some market decisions might fail to
incorporate or account for environmental, safety, and
other social externalities.34 In some cases, standards
decisions entail conflict of values and policy trade-offs.
Their resolution may require abroad-based consideration
of values. Timeliness may also be a factor. Decisions
based on authority can be very efficient, because, once
established, the marginal cost of exercising authority is
generally very l0W.35

28 AS -~weiss  has  pointed OU~  businesses may support voluntary consensus processes if they believe they can eXertmOR  tiuence  in this  ~na
than in the market place. See, for a discussion, Martin B. H. Weiss, Comparability Standards and Product Development Strategy, unpublished paper,
Telecommunications Prograq  Department of Information science, University of Pittsbur~  Pittsburgh, Pennsylvania, Mar. 24, 1988; William Lehr,
“The Case of Two Data Transport Standards: IEEE’s 802.6 Man Versus the Ansi X3’S FDDI Interface,” presented to the 19th Annual
Telecommunications Policy Research Conference, Solomon Island, Maryland, September 30, 1991.

N With the shift towards anticipator standards, this is an increasingly important rationale. As noted by sirbu and Hughs:
As standards become more frequently developed in advance of well defined market demand, the process comes to resemble the

act of innovation in which firms struggle to develop new technologies to satisfy unclear needs. Firms frequently misapprehend either
the technology, the marke~ or both. The complexity of the issues being addressed mean that much of the effort in the development
of standards lies in the process of educating the participants to a common perception of the problems to be solved.

Marvin Sirbu and Kent Hughs, “Standardization of Local Area Networks,” Department of Engineering and Public Policy, Carnegie Mellon
University, (mimeo) April 1986.

qo Noting that li~e rese~ch has been done looking at such failures, Paul David suggests that:
future work should assess the costs born by private companies, and the incentives that appear to justify the resource expenditure

entailed in having personnel participating regularly in standards-writing groups. Moreover, the literature on coordination could be
linked better to the micro-institutional arrangements of the voluntary standards organizations.

Paul David, op. cit., footnote 3, pp. 28-29.
31 CJee for adiscussio~  MmcW  01=% The figic  of Co//ectiveAction: pub/ic  Goods and the Theo~  of Groups (Cmbridge, MA: Harvard University

Press, 1971).
32 For example, flamiability standards in the upholstered furniture industry were only developed by the industry trade association after a notice of

proposed rulemaking  appeared in the Federal Register. See Harvard Business School, The Upholstered Furniture Flammability Issue (Bosto@ MA:
Intercollegiate Case Clearing House, 9-680-084, 1980). Ross E. Cheit, op. cit., footnote 1.

33 one cm say tit autho~~ ~l~omhips efist whene~~ “one, seve~ or many Wople explicifly  or tacifly permit someone else to make decisions
for some category of behavior.’ Charles E. Lindblom, Politics and Markets: The World’s Political- Economic Systems (New York NY: Basic Books,
1977), pp. 17-18.

w see for ~ discussio%  Ro~~  Kuttner,  The Econo~”c Illusion: False Choices Between Prosperity and Social Justice (p~~elp~%  pA:  UniV~sitY
of Pennsylvania Press, 1984).

35 Charles  Lindblom, Politics and h@kets, op. cit., footnote 33.
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Relations based on authority, however, require legiti-
macy;36 people must explicitly or tacitly allow decisions
to be made for them. In democratic societies, political
authority is based on the rule of law. Thus authority is
exercised through laws, rules, and regulations, setting
forth who can exercise control under the circumstances.37

In the United States, standards decisions must be made in
accordance with the Administrative Procedure Act, which
requires that the decisionmaking process be open to all
interests and prohibits ex parte proceedings. Executive
Orders also require government standards makers to base
their decisions on cost-benefit criteria.38 In addition,
Office of Management and Budget (OMB) Circular A-19
directs regulatory agencies to use private sector standards
whenever “feasible and consistent with the law. ”39

As in the market place, and the voluntary consensus
process, standards setting in the political arena can fail.
The process may breakdown if regulatory agencies are
ineffective and fail to achieve public interest goals. This
could occur, for example, if regulators are ‘captured’ by

special interest,40 or if complex bureaucratic processes
and procedures stifle the regulatory process. At a more
fundamental level, regulatory standards can lose legiti-
macy.4l As happened in the late 1970s, the public may
challenge the government’s right to set regulatory stand-
ards in certain areas.42 Problems may also arise, if the
government is unable to agree on standard goals.

The Standards Universe

Taken together, these three kinds of standards and three
kinds of standards processes can be paired to form a
matrix that scopes the standards universe and the stand-
ards setting processes and problems to be analyzed in this
study (see figure A-l). It illustrates that all three kinds of
standards can be established in any one of the three
standards processes. The particular process by which
standards are established is often the result of historical
circumstances and/or political and cultural choice. Thus,
this matrix can be used to highlight temporal and cross
national comparisons.

36 The notion of le~tiy as a b~is for authori~  WaS developed by hla.x Weber.  See for a discussion Max WeberEconomy  and Society:An  Outline
oflnterpretive  Sociology (cd.), by Guenther Roth and Claus Wittich (New York, NY: Bedminster  Press, 1968, especially ch. 10, “Domination and
Legitimacy.’ See also, Robert A. Nisbit, The Social Bond: An Introduction to the Study of Society (New York, NY: Alfred A. Knopf, 1970), especially
ch. 6, “Social Authority. ”

w A p- feawe of democratic or represen~tive  govement  is that  government decisionmakers  Cm ~d shollld be held responsible to el~t~
officials and ultimately to the electorate for decisions made and policies followed. It is this accountability, rather than the good will of the decisionmaker,
that must be served as the basis for assurance that activities are conducted in the public interest. To assure such accountability, it is necessary that the
public and its representatives have information regamiing  the means by which a decision is reached, the bases for that decisio~ and the means by which
aetioncanbe  taken to modify or reverse that decision. See, Government Regulatory Activity: Justifications, Processes, Impacts, and Alternatives, Report
to the Congress by the Comptroller General of the United States, June 3, 1077, PAD-77-34, p. 43.

38 See, for one example, Executive Order 12291, 1981.
39 OMB circular No. A-1 19, S=. 6(A) (C)ct.  26, 1982),
dO For the c~ssic discussion of re~tov ~p~e, see *er He Bernste~  Regulating  Business by lndepe~ent  Comission  (princeto~  NJ:

Princeton University Press, 1955); See also, Bruce M. Owen and Ronald Braeutiga The Regulation Game:  Strategic Use of the Administrative Process
(Cambridge, MA: Balinger Publishing, 1978); and George J. Stigler, The Citizen and the State: Essays on Regulation (Chicago, IL: The University of
Chicago Press, 1975).

41 Re@atoV ~~d~d~  me ~so less ~gned ~th m~ket forces  ad the ~c,entives of the relev~t ~OnOfiC  actors.  Gti Sdoller, Op. Ci~  fOOhlOte

15, 1990, p. 148.
42 For a discussion of one such as~ ~ the pubfic’s  mood, see Michael pertschuc~ RevoltAgainst Regulation: The Rise and pause of the Consumer

Movement (Berkeley and Los Angeles, CA: University of California Press, 1982).
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Figure A-l—Standards Universe

Type of Standard by Goals

tandarization Control Product/quality Process/interoperability
mechanism

Language customs
Warner-amex

De Facto Database-privacy VCR standards Bills of lading
standards

Computer interface
standards

Auto safety NSA encryption standards Open network architecture

regulations standards
eguiatory Department of Agriculture

Fuel economy ETSI standards

standards Product classification for European

standards telecommunication
standards

Standards for Map-top protocols

Voluntary medical devices for OSI/standards
Refrigerator

Consensus
Pressure vessel standards Standards evolvingprocess

standards legislation

Petroleum standards Electronic data
interexchange
standards

The three kinds of standards and three kinds of standards processes can be paired to form a matrix that scopes the standards
universe and the standards setting processes and problems to be analyzed in this study.
SOURCE: Office of Technology Assessment, 1992.
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