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THE IMPACTS OF PRIVATE-SECTOR STANDARDS
ON TNDUSTRIAL TNNOVATION AND GROWTH

INTRODUCTION

This is the first in a series of studies which will be directed toward
the topic of the economic impacts of standards. This first study focuses on
the critical relationships between private-sector standards and industrial

innovation and growth.

Rationale for Conducting This Study

It is the opinion of the NBS Pianning Office ﬁhat private-sector staﬁdards
~significantly affect industrial innovation. These impacts are thought to be

. substantial in both poéitive and negative directions. The direction and

: magnitude.of the effects of industry standards on industriél innovation seem
‘to be detexrmined by a number of quite different and separéte factors, including
industry structure and beh&vior, the nature of the generic or underlying
technology, the stage in the evolution of the industry and its technology, and
'so on. In particular, under the conventiongl economic heading of dindustry
structure and behavior, an important element of the'analysis will be the
effects of the level and nature of c0mpetition, for competition greatly

. influences mot only the.demand for a standard per se but also the timing'of.-

 implementation and the substance of the standard. Moreover, the competitive

' strgéture affects therinstitutional stfucture and process that sets standards -

in -an induastry.

Unfortunately, the economics literature is largely voi&_of any formal and
systematic treatment of the role and impacts of standards on industrial
growth. The business literature offers-a'few case studies of specific standards.
Hoyever, effective‘policy guidance can only be provided by first developing a
conceptual framework which relates different types of standards and different
industries to different types and levels of impacts. This framework will then

have to be made operational (i.e., useable in a strategic planning situation)
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by a comprehensxve and detailed emp1r1ca1 analy51s with subsequent ref inement

of the frameworks_ The key point is that policy development at any level
requires the legitimacy of a theoretical underpinning, the applicability
across.industriés afforded by a conceptual framework, the accuracy provided by
empirical’ analy51s, and the ability to implement the analytical results achieved

by 1nvolv1ng decisionmakers in all stages of the research.

- Thus, research is needed which first provides a framework for anaiyzing
the impacts of .standards on.economic grewth. Second,rthe fraéework must be
"operationalized" so that it can be used.by those with a stake in microeconomic
growth.policies. Third, for the purposes of NBS and other parties interested
in the industrial innovation element of economlc growth ~extensive emplrlcal
analysis is requlred of the relationships between standards and the 1ncent1ves

to-commercialize and adopt new technologies.

Purpose

‘This study will therefore take the initial steps in developing both the
analytical capability and the data base required. to assess the impacts of
standards on industrial innovation. The focus will be on private-sector
standards. That is, those standards adopted voluntarily by the private sector
"to serve its perceived needs. Two basic categories of private-sector standards
will be studled——lndustry standards developed by industry trade assoclations
'and Bo-called "fullaconsensus standards developed by national standards

organlzatlons such as ANST and ASTM . The role. of NBS will be aﬁalyzed in

'“‘terms of the types of standards it develops and -the contrlbutlons of those
standards along with other forms of technical inputs to the development and

adoption of private—sectot'standards.l This study will pot address the regulatory

lNote that three phases of the standardization process will be distinguished.  The
firsh phases is the development phase in which the technical elements of the infor-
mation needed for the standard are acquired through research either in the industry
itself or in some external institution such as NBS. Development also includes

the establishment of an institutional mechanism to process this information. -This -
could be a committee set up by an industry trade association (in the case of an
industry standard) or an independent committee under the auspices of ANSI or ASTM
(in the case of full-concensus standard). The second phase is adogtlon‘whlch is
the formal acceptance by individual firms of ‘the standard. The third phase is actual

- use of the standard for product or process development.
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uge of standérdéi This is a complex and comprehensive task by itself and
therefdre'Shcﬁlq;be analyzed separately. Howevef, the interface between
voluntary p:iﬁaté—sector standards and regulatory standards may be relevant
for the Obﬁectives of this study. The term interface refers to the impacts of
the regulatdr“and mandatory standards on the incentives of the private sector
to set certain .types of voluntary standards over others. Conversely, certain
types or quality of voluntary standards may affect the decisions of regulators
with.respect.tq the imposition of mandatory standards. Thus, the focus of '
this_studyiislvoluntary private-sector standards plus the interface with

regulation.

To effectively conduct this study, the latest research will have to be
utilized from the areas of technological innovation (or more broadly, techno-
logical change), the level and nature of competition in technology-based
industries, and case studies of specific standards. Economists, business
analysts, and experts on specific industries and techﬂolbgies will have to be
drawn upon. The following sections present some preliminary discussions on

the classification of standards and their potential impacts. The specific

research tasks to be undertaken are outlined in the statement of work. . Because

of the pathbreaking nature of this project, intellectually-motivated research .-

will be essential.

2

THE ROLES OF NBS IN STANDARDS DEVELOPMENT PROCESSES
el Slnce its establishment in 1901, the Natlonal Bureau of Standards (NBS)
'T:has played an 1mportant role 1n U S._standardlzatlon act1v1t1es.r Standards
have long figured prOmlnently in numerous private market transacflons and

recently have become important components of government regulation.  Some
- recent attentibn has been given by both academic researchers and policy makers
to the economic impact of standards. Pertinent examples from ‘the academic |
llterature include work by Hemenway (1975) on voluntary industrial standards,
Caves and Roberts (1975), on regulating product quality and variety, and.
Settle and Weisbrod (1975) om apprppriate—stratEgies for government-infervention
in private markets. Relevant examples from policymakers include therFTC'Staff
Report on Standards and Certifiéation (1978) and a series of NBS.papers dealing
“with the economics of standardization. However, researchers are only beginning
to investigate the wide range of effects on economic activity induced by the

imposition of standards.

This section taken from a forthcoming NBS monograph by J. Barth and J. Cordes..
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Taxonomy of NBS Standardization Activities

It is useful to begin the analysis by distinguishing between standards
and regulations as well as between adopting and participating in the development

of a standard. A standard may be defined as:

"...a prescribed set of conditions and requirements, of general or broad
application, established by authority or agreement, to be satisfied by a
-material, product,’ process, procedure convention, test method; and/or
the physical, functional, performanee, or conformance characteristic
thereof." :

By comparison a regulation may be defined as a set of rules that define legally
acceptable performance or behavior by an economic agent. Clearly, since '
acceptable performance or behavior is often defined with reference to a particular
standard, standards can be jmportant components of regﬁlations. However, the
tefms standard and regulation should not be ﬁSed interchaﬁgeably. Sténdards

may be developed for reasons other than regulation, Cbnvefsely, regulatiéns '

may be imposed without reliance on standards as defined above.

It should be noted that the terms appear-td be used interchangeably in

the academic literature om the economics of standards. For example, a recent
paper by Settlée and Weisbrod (1975) defines.a standard as a regulation.or rule
_that directly and explicitly restricts the choices of firms and/qr consumers.
Similarly, é recent survey of the economic literatufé on regulation by Joskow
and Noll (1979) frequently refers to health and safety regulations as health

‘and safety standards. Indeed, it is argued below that most. beneflt-cost

analyses of standards are actually beneflt-cost analyses of regulatlons.

Therefore, the results of such studies must be carefully 1nterpreted 1f used

to evaluate the economic 1mpact of standards as defined above.

A standard is adopted when it is promulgated or established by an official
entity such as an industry or independent standards committee or government i
agency. It is also important to distinguish between standards development and

adoption. NBS plays important roles in both the development and adoption

phases of standardization activities. With respect to the development phase,

NBS provides materials standards (Standard Reference'Materials) which are

-
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widely used by othef researchers in universities and industrial labbratories,

by industry in the development of voluntary standards for products, component
interfaces,.and test methods, and by govermment agencies in the promulgation

of mandatory standards. It also develops interface and test methods standards
which are then adopted by a private-sector standards organization. However,
much of NBS feseérch activities supports the development phase of the standardi-
zation process with major contributions made by private-sector elements. That
is,-NBS contributes technical information to the standards-setting pfbcess

where the final product or process standard is set by an industry or independent
committee (of which NBS is frequently but not always a ﬁember). Thus, the _
technical information providéd te this process can take_the form of NBS standards
for materials characteristics, test methods developed by NBS which are then
adopted by the industry committee, validated scientific and engineering data
necessary for developing the desired standard, and test strucfures which are
frequently incorporated by the industry into a pro&uct and thus become part of

the eventual product standard.

' With respect to the adoption of standards, NBS makes an equally important
.contribution.. In addition to its technical eﬁpértise, NBS often offers itself
as a neutral party in the standards-setting prpéess Where-the private—sector
participants have individual and often conflicting economic objectives.
Therefore, because it is regarded by industry as both politically neutral and
.technlcally competent, NBS can greatly facilitate the process as well as the

substance of stdndardlzatlon. 5

The NBS role in both publlc and private standardization activities is

.deflned in both the 1901 leglslatlon establishing NBES and in Departmental
Order 90A dated May 12, 1966. The_1901 legistlation authorizes NBS to engage

in the following activities:

(1) the development of natiomal standards of measurement and the pro~
visions of means and methods for maklng measurements consistent with

those standards,

(2) the development of methods of testing materials, mechanisms, and
structure; and the testing of materials; supplies, and equipment,

including items purchased for use by the Government;




'ﬁ3)l cooperatlon with other Government agencies and with private organi-
zatlons in the establlshment of standard practices, incorporated in
codes and specifications.

Depaftmeﬁtél Order 90A further "requires NBS to assist industry, business, and
consumers in thé development and acceptance of commerical standards and
simplified trade practice recommendations, and to conduct programs in co-
operation wiﬁh’U.S. busiﬁess groups and standards organizations‘for the

development of international standards,"

For our purposes, it is convenient to group these activities into two

-broad categories: technical input and process participation.

Technical Input

Developmernit of an operational standard requires that: (a) the character-
istic(s) of the material, product, process, interface, procedure, or test
method to be "standardized" be defined; (b) benchmarks be: established for
satisfactory or standard levels of the relevant characteristics; and (¢} test
criteria be determined for evaluating when the particular item complies with
the standard. Whether or not NBS emplpyées participate in standards committees,
the research, testing, and measuremeﬁt activities of NBS laboratories un-
doubtedly contribute to providing the sort of 1nformat10n identified in (a)-

(). Two examples 111ustrate the point. Efforts are currently underway to

'j,develop standards for solar collectors. The technlcal background work for

_thls act1v1ty, funded by the Department of Ehergy, ‘was performed’ at NBS. - The -
products of the NBS studies have been furnished to the American National
Standards Institute Ad Hoc Committee on'Collector'Ratings with the intention
of assisting the concerned parties in arriving at a consensus for 2 uniform

thermal performance rating method (i.e., a test method) for solar collectors.

A more general example is the development and maintenance of standard
reference materials (SRM's) by NBS. Curreﬁtly NBS sells over 1000 SERM's that
are certified for composition or physical properties. NBS also calibrates
reference standards in the form of instruments sent by industry to NBS labo-
ratories. These activities clearly facilitate the development df industrial
standards by providing benchmarks for comparing performance and/or design

characteristics.




Process Participation .

Members of the NBS staff also participate in the development of numerous
standards. The nature and scope of this participation has been extensively
documented by two internal NBS studies, the "Suzuki report" (1970) and a more
. recent NBS microstudy prepared by Eicher and Koenig (1975). According to the
1975 study, nearly one-third of the NBS professional staff participate in some
way in U.S. standardization activities. The Eicher-Koenig report identified
26 separate functions performed by NBS'éommittée participants which the authors
of the 1975 report ﬁiewed as contributions to standardization work. Descrip-

tions of each category, taken from the 1975 report, are presented below.

The "Technical” contributions category included such activities

as reviewing drafts for technical adequacy; alerting the committee to
relevant reports, research, or reference materials; conducting laboratory -
research and development work; seeing to it that standards are updated
as needed to reflect current technology; designing, conducting, or

. promoting the use of interlaboratory (round-robin) tests; and analyzing
the data from interlaboratory tests to provide levels of precision for
standards. :

The "Editorial" category comprised: reviewing standards for
correctness of format, style, and definitions; writing initial drafts
or significant poertions of standards, and developing guidelines or
standards for the writing of standards.

The "Administrative” category contained functions normally pérformed
by committee officers such as coordinating the distribution of committee
correspondence, preparing committee reports, running committee meetings,
and taking minutes at meetings as well as encouraging the setting and
following of priorities and assisting in the orgaplzatlon of new
commlttees or subcommittees.

" "Public Interest" functions consisted of acting as an impartial
third party to assist opposing parties in reaching agreement, repre-
senting government or consumer interests, and encouraging the com-
mittee to develop standards in national need areas such as health,
safety, and protection of the environment.

The functions in the final category were'those which tended to
“Improve the Quality of the Standards System." These functions 1nc1uded
encouraging the committee to avoid duplicating the work of others,
encouraging them to strive for compatibility between national and
international standards, urging the development of performance rather
than design standards where practical, lending NBS credibility to -
standards, monitoring committee membership to see that all interested
parties are represented, working within the dommittee to eliminate
conflicting national standards, and urging the commlttee to develop =
standards only when a real need exists.




Types of Standards

NBS involvement in standardization activities can also be distinguished
by the type of standard. In general, individual standards may be distinguished
from each other in terms of: (1) the bbject of the standard, (2) the'objectiVe

of the standard, (3) the types of behavioral and/or teéhnblogical constrainﬁé

imposed by the standard, and (4) the restrictiveness of such constraints.

This classification is particularly important for the study to be undertéken.

As indicated by our definition above, the object of a standard may be a
material, product, procéss, procedure conventidn_(such as an interface standard),
.or test-method. Although precise breakdowns are not available, it is likely
‘that NBS measurement activities contribute to development of standards in each
of these categofieé. However, somewhat more information is available about
KBS participation. Using a proposed classification scheme, the Suzﬁki Reﬁort
‘grouped standards into four categories: (1) non-product technological standards;
(2) industrial market product standards; (3} retail market product standards;
'and:(4) “obligatbry“. The first category includes standards, not related to
specific products, which apply to procedures, comventions, and general scien- -
tific test methods. The second includes standards which apply to products
intended mainly for industrial use. The third category includes standards
which apply to products sold mainly in retail markets. The final categofy is

a residual group.including standards not in the other categories.

NBS staffers who participated in staﬁdards committees were asked during
. the development of the Eicher-Koenig report whicﬁ category best described the
majority of standards developed by their committee. .The results of this
‘survey, presented below in Table 1, suggest that NBS participation has pri-
marily been oriented toward nénprbduct technological an& industrial market

product standards, rather than toward retail produet standards.




TABLE 1

Type .of Standard Number of Committees

Nonproduct’ technological , 124 (43%)
InduStrial_ﬁarket product _ 96 (33%)
_ Reta11 market product 35 (12%)

Other- | _ L3312

Standérds:méy also be distinguished by their intent. For example, Hemenway
(1975)7finds it useful to distinguish between étandards for uniformity and
standards of quality. In Hemenway's classification scheme, standards for
uniformity iﬁclude all standards where "better" or "worse" is not the issue,
but uniformity or interchangeability is. An example provided by Hemenway is
that of standards for screw-threads, which specify "standard" dimensions.
VPresumably performance or quality attributes of a screw are fairly independent
of its dimensions. The value of the standard is to ensure that screws of a
certain type have uniform dimensions and are, therefore, interchangeable.

By contrést, quality standards are intended to group products into categories
of "better" (meeting the standard), or "worse" (not meeting the standard).

There are, of coﬁrse, many dimensiong of quality. For example, standards may
be developed fbr'durabiligy, étrength, or health and safety. Standards for
measurement and testing are also a form of quality standard because such
" standards are designed to improve the quality attributes of accuracy and
precision in testing and measurement, and thereby to improve such important

economic factors as yield.

" NBS measurement ‘and participation activities contribute to both uniformity
and quality standards in a general sense. The data in Table 1, however,
suggest that NBS participation in standards committees contributes more to the
developmeht of certain types of quality and uniformity standards than to
-others. The data might therefore indicate the need for a heavier NBS involve-
ment in the development of quality standarﬁs for measurement and testing, and

of quality and uniformity standards for consumer goods.

3Because each type of standard could become "obligatory" as defined by Suzuki,
the Eicher-Koenig report substituted an "other" category for the "obligatory"

category.




A third.diménsion that differentiates standard is the type of constréint
imposed§' Tﬁerdiétinction most cbmmonly emphasized in the literature is that
betﬁeen peﬁfofménce and design standards. TIn a recent paper prepared fdr_NBS,:‘
Hemenwéy:(1980)jﬂefines performance standards as those written in terms of
functional requirements, while design standards are those written in terms of
design or construction specifications. There are two distinct ways in which
NBS measurement and participation activities may influence the development of
design or perfdrﬁanee staﬁdgrds. First, such activities prov}de'informatibn
to standards developers that may influence the choice between.performance and
design standards. One aspect of the design/performance c¢hoice cited by
Hemenway (1980) is that controversy regarding performance regulations often
takes the form of disputes over the standards_for testing performance. To the
extent that NBS measurement activities provide information on the feasibility:
or accuracy of performance tests, they may (albeit indirectly) either facilitate
or impede the‘adoption?of performance standards.. In a rélated vein, NBS

"promoting performance standards"

staffers surveyed in the 1975 report listed
as one of the more significant contributions floﬁing from participation in
standards committees. In addition to influencing the choice of performance
vs. design standards, information.provided through NBS measurement and partici-
pation activities may influence the content and structure of the particular

design or performance standard chosen.

Finally, standards will differ in restrictiveness. Spedifically, it is

useful to distinguish between voluntary, quasiQmandatory, and méndatorz_

standards. Voluntary standards are the least restrictive in that there is no
"economic" ‘or legal obligation to comply-with the standard. Quasi-mandatory

 standards entail no legal obligation to comply, but compliance may be required
in practice'as-a condition of doing business in a particular market. Mandatory
standards entail a legal obligation to comply which is enforced by a govérmment
or by an authority with the necessary legal power. Mandatory standards are
also referred to as codes, regulations, or rules. However, a voluntary

standard frequently becomes a quasi-mandatory or mandatory standard.
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At ptesénﬁg'NBS is involved in certain ways in the development of mandatory
standafds. :firstq NBS measurement and testing activities provide information
that gofernmeﬂt-regulators are likely to find useful in developing mandatory
standafdsl Secénd, industry voluntary standards developed by committees in
which NBS'staffe?s participate may provide a basis for government promulgated
mandatory standards. Third, since 1965, Congress has given NBS numerous

assignments to,help develop mandatory standards. An example is the Federal

Fire Prevention and Control Act of 1974 which authorizes NBS to "encourage and
agsist in the development of uniform codes, test methods, and standards ajmed

at reducing fire losses and the costs of fire prevention.” Fourth, NBS has

entered into several interagency agreements under which technical assistance
is provided for regulatory programs. Finally, NBS assists state and local

governments as well as industry to develop the measurement standards and test

methods to determine compliance with Federal regulations.

NBS has long been an important participant in the development of voluntary
standards through the invelvement of NBS staff in industry standards committeés.
However, although all standards developed by.such committees are ostensibly
voluntary in nature, it is the opinion of NBS committee participants that a

significant number of such standards are likely to become quasi-mandatory.

POTENTIAL TMPACTS ON TNNOVATION

The distinction between voluntary and quaéi—mandatéry standards is one of
se%eral dimensions along which impacts on innovation can be analyzed. Other
dimensions include different incentives.for standards between users and-
producers of a particular product; differences resulting from the timing of a
standard in terms of. stage of the innovation process, particulafly_the R&D. and
capital investment stages; and different incentives for specific types of

standards as a function of firm size, or, perhaps more accurately, degree of

market control.

Whether a standard remains voluntary in practice or becomes quasi-mandatory

may depend in part on whether it represents simply the lowest common denominator

»

4Such efforts may lead to voluntary standards as well as mandatory ones.
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for a particular technology which specifies only a minimum level of quality,
thereby allowing a number of proprietary applications; or, whether it specifies
a partiéﬁlar deéign or performance configuration which embodies orie proprietary
appliqatioh'éné_thereby effectively eliminates alternatives. In the latter
case, poﬁentiaiientrants and even existing firms could be temporarily excluded

from the market and face very high R&D and capital investment costs.

The distinction between the mdtivations of users and producers is important
because at a-pérticular poiﬁt in the evolution of z technology the two groups
often haﬁe &ecidedly different views on the need for standards. For exémple,
in the early stages of a technology's development, producers are typically
offering'alternative versions of the basic technology. Because the user -
”populétion is not fully established and because the performance characteristics
-of the competing versions of the basic technolegy are not fully known or even
fully developed, market shares tend to 5e highly volatile. In this situationm,
each producer has a significant opportunity to inecrease its market share. In
 competitive markets, these producers therefore have an incentive to resist
standardization, which would in many cases have the effect of locking-in the
technology and thus increasing the stabilization of market shares, or worse,
effecting a substantial and largely permanent shift in market shares toward
the firm or firms whose versiom of the technology is represented by the
standard. However, at more mature stages in the technology's (industry's)
life cycle, producer's may want standards in order to minimize certain costs
such as equipment design and to. reduce response time to customer requests for
bids.

With resﬁect to users and potential users, a standard is tjpically desired
at these éarly_stages in a technology's development because the standard
assures the buyer that compatible equipment can be purchased.at different
points in time. It also allows comparable equipment to be purchased from
different produders. Finally, the standard permits users to purchase different
 classes of equipment (i.e., subsystems) from different producers with the
assurance that the subsystems have compatible interfaces. These factors are
‘particularly impértant for inducing secondary and tertiary groups of users to

adopt the technology.
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The timiﬁgf§ﬁ implementation of a standard is important for a number of
réasoﬁs,.'Fér'exgmple, with the exception of a definition standard, a standard
should hot_bg—sef before the technology has sufficiently evolved and enough
research-has been done to ensure a quality sténdard. Hoﬁeﬁer, the setting of
a standard éhbuld not be delayed to the point that too much investment has
been made in p;é%standard equipment. On the other hand, investment could be
delayéd or ﬁbuid proceed at a low rate without the standard; only with it in
place”willlpnoducers invest at an optimal level., Another aspect. of timing is
the duration of the standard. Once promulgated, it must remain in place long
enough to rewéfd a sizeable investment in the particular véﬁsion of the
‘teﬁhnology embodied in the standard. 1In this sénse, a standard is set for the
purpose of "stopping" innovation for periods sufficiently 1ong.to enable
producers to attain an acceptable rate of return on the original innovatiom.
0f course, long-run efficiency in such a market requires that the standardization
-process be flexible so that innovation does occur, while not preventing am

acceptable return on capital.

Market structure is also an extremely important factor in determining
paﬁternsgoﬁIStaqégigization. Established firms with significant mafket shares
‘ may be for of égéihst standards depending on the nature of the underlying
technology and its rate of change, the degree of capital intensity,‘and the
prospects of forces external to the -dndustry (such as another industry or a
government regulator) creating pressures for standards. TFor example, large
firms in a mature, capital-intensive industry may regard standardq as one
means for creating high entry barriers. In ingusffies where the technology is
changing rapidly and the dominant firm has proven capability to édvaﬁce and
market the technology, that firm méy resist standards because the uncértaiﬁty
for users created by the standard’'s absence prevents smaller firms from
entering the industry and attaining the minimum'efficient market shafe.
Finally, in competitive market structures, as indicated by a previous EXémple,
volatile market shares creaté opportunities for producers which can only be
- seized whithout the equalizing effects of a standard. On the other hand, the
market's overall growth will be restrained by'usei uncertainties with respect

to multiple sources and component compatibility.
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SUMMARY

Several elements stand out in the above discussion as particularly
important for an analysis of the economic impacts of standards in technology-
based industries. First, because all markets, especially technology~based
ones, are dynamic in.nature, the role of standards changes over time and
consequently so does its economic impact.‘ Second, and related to the first
element, a standard-setting process must be flexible over time so that the
rigﬁt changes can be made with the appropriate timing. Third, an analysis of
standards cannot be limited to the actual standards but must alse include the
events that lead up to-a standard. For example, protocols are freduently a
preliminary step to a standard and the factors generating.them should be

extremely important for understanding the impacts ¢f the standard itself.s_-In

fact, in some markets almost nothing can be done without protocols.6

A socially efficient standard might be characterized as a compromise
among firms with competing technologies, which achieves it goal while leaving
most firms probably less than happy but still in a viable competitive position

within the market. - These standards may cover the spectrum from those which

are absolutely necessary to the continued vitality of the industry to those

which are "nice to have;" from those which set a high technolgical standard

and thereby drive the direction of innovation to those which represent the

lowest common denominator among competing technologies. Finally, these
standards may range from those which are induced, that is, "bubble up" as the
 technology and industry evolve, to those which are imposed by the industry
acting as a single entity.

The rationales for standards might be summarized as mechanisms needed to
address maiket imperfections in_informatibn; market imperfections resulting in
barriers to entry; and ﬁarket failures in the use of information. However,

there are important distinctions between voluntary private-sector standards—-—

the subject of this research project-—and mandatory standards imposed by a

regulatory agency. Regulation can further institutionalize a private-sector

BProtocols are sets of specifications that can be established without hard
performance or functional objectives which are necessary for standards.

Telecommunications may be an example of this.
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standard and thus might legitimately be included in an analysis of the impact
of industry standards on industrial inhovation and economie growth. However,
regulation typically has different objectives from industry standards, in
.pafticular, focusing on objects which have a public good character to them.
The object of a regulation frequently is not compatible with the objectives of
at least part of an idustry and therefore should be analyzed.separately. The
most important point in analyzing the fationeles for'private-sector standards
is that they are often proposed for the purpose of removing an existihg market
1mperfect10n or fallure but in ‘the process of develoPment and 1mp1ementatlon,
they frequently create market imperfections.

NBS plays an important and diverse role in U.S., standardization activities,
~That is, NBS does not typically promulgate standards or establlsh regulations,
However, NBS clearly influences the development of standards which are promulgated
by private-sector_committees‘br"ineorporated in government regulations. The o |
major NBS contributions that appear instrumental in the developmeﬁtrof standards
are material standards, interface definitjonms, measurement/testing teehnologieS,

- and participation by the*ﬁBS staff in standards committees.

These activities span a wide range of standardization issues. However,

several issues have been identified which are relevant to assessing the
benefits and costs of NBS stendardization activities. . The emphasis has been | ;
placed on non-product technological and industrial market product sfandards,

as opposed to retail market product standards. This is significant because
much of the academic resear;h.on the benefits and costs of (mandatory) standards
has focused on consumer product quality standards. This suggests that much of
the economic "standards" literature epplies directly to only a small portion

of NBS activities. Another emphasis has been the potential influence of both
NBS measurement/testing activities and committee participation on the mix of
performance and design standards. A final focal peoint has been the impact of
NBS participation in the development of voluntary vs. quasi-mandatory vs.

mandatory standards.
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H.

characterize impacts on innovation through

1. fitm organization
2. level and type of competition

3. entry and exit from an industry

relate degree and type of standardization in an industry to rates and

directions of technolegical innovation.

1. define a measure of standardization
2. relate to different performance measures

relate degree and type of standardization. in an industry to rates of

growth

relate the gbove elements to different motivations for standards

1. strong emphasis will be. placed on

a. demand by industry for voluntary standards
b. ‘demand by industry for 'NBS technical inputs {(such as Standard
Reference Materials, basic data, test methods, etc.)

2. the conceptual framework will include, but will not emphasize, the
regulatory use of standards. What attentiom is given to this
element should be focused on situations (if they exist) where

" industry encourages, or at least does not oppose, the conversion of
voluntary standards into mandatory ones. This might be because

" economic benefits are expected (in contrast to what is probably the -
casé for a majority of regulations where the effect is the oo
internalization of a cost of production without apparent
compensating economic gain). However, there are cases where
uncertainty as to the interface itself affects the motivation for
standards. For example, the current imability to accurately
distinguish clearly between telecommunications markets and data
processing markets seems to affect the voluntary standardization
process.

3. the conceptual framework may include, but will not emphasize, the
impacts of Lnternational trade on the motivation and need for
standards. However, this element should be included where the
nature of the intermational sector of a market, including trade
barriers, significantly affects standards in ways that impact
innovation,.

attempt to classify standards in terms of reaction to classic market
problems such as

1. market imperfections resulting from uneven availability of
information among producers of consumers -
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2. market imperfections resulting from non-competitive behavior
3. market failure from failure to use available information

1. Prepare a report and submit it to the NBS Planning Office for
approval. This report will consist of a description of the conceptual
framework, including variable definitions, functional relatiomships,
testable hypotheses, and a plan for how this framework will be evolved
into an analytical model.

TASK 2: Conduct an empirical analysis of the impacts of standards on
industrial innovation,

A. Using the conceptual framework, develop brief descriptions of a
" sufficiently large number of standards (say, 25 to 30) so that there are .
several standards representing each element of the framework. These
standards must include a sufficient number where NBS had measurable

technical input in order to facilitate effective conduct of Phase 11I.

B. Using a wide variety of sources, including published materials, NBS
staff, industry officials, industry consultants, academics, and
government officials, collect the data directed by the conceptual
framework. ' '

C. Analyze the data to indicate the various impacts of standards on
industrial innovation and growth.

D. Prepare a report and submit it to the NBS planning Offlce for
approval.

TASK 3: Based on the results of Tasks I and II, comvert the comnceptual
framework into an analytical model suitable for lndepth analysis of

standardization in individual industries

A. Make the model as quantitative as is feasible from theoretical,
empirical, and policy planning points of view.

B. Submit a final report, including the earlier interim reports, to the

NBS .Plaaning Office for approval.

PHASE II: Applications of the Analytlcal Model and Development of a Plamning

Framework. .

~ TASK I: Develop a descriptive model of the ways in which the National Bureau
of Standards affects the standardization process and resulting
standards with respect to ultimate impacts on industrial innovation and
growth in terms of

A. types of standards

B. fthe nature and magnitude of the tachnical input by NBS staff
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nature and magnitude of contributions to standards development
processes, including speed and timing of a process, sensitivity of
participants to potential innovation impacts, degree of eventual
concensus, acceptability of standard to regulatory bodies (where
appropriate), and the overall role of NBS as an independent and
objective third party,

submit an.interim report to the NBS Planning Office for approval

Conduct an in-depth analysis of the impacts of standards on
industrial innovation and growth

Develop selection c¢riteria to identify three standards for case
studies which appear to offer the maximum planning~relevant
information on the relationships between standards, NBS, and rates of
industrial innovation and- growth. '

Using the analytical model and the descriptive model of the NBS role,

conduct the. three case studles.

Develop and submit to the NBS Planning Office for approval a final
‘report which '

1. describés the three case studies;

2. provides a clear and useable methodology, including a set of
indicators, for projecting the impacts of standards or industrial
innovation and growth; these indicators should provide a method .
for projecting when certain standards have a net positive,
neutral, or net negative impact;

3. recommends ways by which NBS can exert a positive influence with

respect to desirable technological change on the structure of
~ private sector standards. :
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PHASE I:

TASK 1:

‘Planning Office
Project 80~7

STATEMENT OF WORK

Modeling the Tmpacts of Voluntary Private-Sector Standards on
Industrial Innovation and Growth :

Using the available literature, develop a conceptual framework for
assessing the impacts of voluntary private-sector standards (hereafter
referred to as "standards") on industrial innovation and growth. A
conceptural. framework is defined as the identification and prellmlnary
structuring of all variables necessary to analyze the designated
phenomena {in this case, the impacts of standards on industrial
innovation and growth), all relevant relationships among these
variables, and hypotheses that have a reasonable expectation of being
testable as part of the emplrlcal appllcatlon of an analyt1cal model .

This framework should

A. characterize types of standards by

1. origin of standard, including

a. industry standards (those developed by industry trade
associations)

b. "full-consensus standards (those developed-ﬁy independent
standards organizatiocas such as ANST and ASTM)

+ 2. product/process focus, including

.. materials

test methods

measurement methods

procedure conventions such as 1nterface standards

component/product standards

[~ P e T~ ]

remembering that these categories are not mutually exclusive
3. functional focus, including

a. uniformity
b. quality

B. characterize types of innovation such as .

1. product

2. process

3. major

4. incremental -

—_— -



