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PREFACE

This Memorandum is part of a continuing RAND program of procure-
ment research. The effort to enlarge the scope of competition in
procurement by circulating data among competitive sources of supply
has generated prolonged debate on proprietary rights. This study re-
views the scope of the problems, presents both public policy views and
private industry's responses, and offers some possible solutions. The
presentation provides a summary discussion to those who have long been
concerned with the proprietary rights debate, such as personnel of the
Air Force and the Department of Defense, and presents a systematic de-
scription of the subject to those unfamiliar with it. The author has
endeavored to inform himself fully on the scope of the debate by
numerous interviews with interested parties, beside conducting conven-
tional study and research in documentary sources.

The author is a consultant to The RAND Corporation.
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SUMMARY

This Memorandum deals with the ownership of nonpatentable technical
knowledge and its relation to competition in procurement. Proprietary
rights in data--including design, processing, and the drawings and other
documents which specify them--are based on two elements. One is the
somewhat imprecise legal right of designers and manufacturers to prevent
dissemination of trade secrets to unauthorized persons by improper
means. The other is the economic value of specialized skills and pri-
vate knowledge.

The interests of the Government as buyer of military hardware often
clash with private suppliers' claims of proprietary rights in data.
Government purchasing offices want to develop competitive sources for
weapons and to '"break out'" components and parts where possible for com-
petitive procurement. The private contractor, on the other hand, wishes
to proteét his market position by guarding his proprietary rights in
what he offers for sale. ' .

The complexity and extent of the problems caused by proprietary
data restrictions on competition in military procurement is not revealed
by available contract data. Proprietary rights are not the only reason
for sole-source or selected-source procurement, not even the most im-
portant one, and other bases for contract negotiation may mask the pres-
ence of proprietary limitations on the circulation of data.

Public policy has passed through several phases since private
designers began to participate in the design and engineering of weapons.
Until 1955 the Govermument made no real effort to challenge the propri-
etary data claims of private contractors. But with the growth of its
program to secure competitive sources of supply, privately supplied
drawings and data became increasingly important as a vehicle for devel-
opment of alternative sources. The military services tried to avoid
getting "locked-in" to single source suppliers through failure to secure
all of the data to which they were entitled. The Armed Services Pro-
curement Reguiation 9, in effect after 1958, spelled out a rigorous
policy claiming rights in data for the Government, while permitting the

withholding of proprietary data falling in the category of trade secrets.
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The result was not all that had been hoped for. Government agencies
accumulated an excessive amount of data which was not fully usable for
the intended purposes, and the new policy also led to many disputes
about the qualifications of the data withheld as "trade secrets."

The policy revision of 1965 substituted a private-expense test for
the trade-secret test to determine proprietary rights in procurement
data. It also permitted the contractor and the Government to ''pre-
determine'" rights in data by agreement, and attempted to solve the prob-
lem of excessive accumulation of data by providing for delivery of data
only when needed and ordered by the Govermment. Like the older policy,
it too permitted purchase of private data rights by the Government.

The value of rights, whether purchased or not, reflects the eco-
nomic basis of proprietary data. It is an aspect of product differ-
entiation. In the initial phases of design, the proprietary value of
such differentiation is limited by the capability of competitors to
offer other designs which will produce similar performance character-
istics. But once the design is fixed, the value of the proprietary
rights of the seller is determined by the elasticity of demand, and is
ultimately limited only by the lower of two costs to the buyer: (1)
the costs of "reverse engineering," or determining design and process
data from the hardware itself; (2) the costs of developing alternative
designs in the supply line.

The private contractor may not exploit the value of his rights to
the maximum, and the Government itself has monopoly power as a buyer
("monopsony') which can offset to some extent the monopoly power of a
sole-source seller. The Government can also limit the scope 6f private
proprietary rights by claiming all data it has paid for under research
and development contracts. But to the extent that private contractors
have created manufacturing processes, engineering innovations, and other
data at private expense and risk, the Govermnment will have to compensate
them if it acquires those rights. If it fails to do so the result may
be to damage the economic performance of the defense supply industries.
It could even cause the withdrawal of some of the most creative design-
ers from the defense field. Specific public policies toward the data

problem must take account of the economic consequences.
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The present policy, like its predecessor under ASPR-9, is a
"limited-rights" policy. The Government recognizes limitations on its
rights to use data developed at private expense for competitive pro-
curement. Problems yet unresolved under this policy include the diffi-
culty of determining exactly what data were developed at private expense
and the danger of confiscation or "sweep-in' of private data under R&D
contracts, the fear of overreaching by the Government under the pre-
determination procedure as well as under the "program definition"
approach when the Government funds part of the R&D effort by all bidders
on new weapons systems, and the problem of subcontractors' refusals to
deliver data.

Several alternative policies have been suggested. One of these,
an "unlimited-rights'" policy, under which the Govermment would recognize
no limit on its use of data, while the contractor would receive his
compensation for loss of proprietary rights in the contract price,
would have the virtue of simplicity. But it might also result in un-
necessarily high prices of military hardware when the data has wvalue
in civilian as well as in military applications, and it could cause
many vendors to withdraw altogether from defense production. A second
policy alternative is a purchase system. Present regulations permit
the Government to buy unlimited rights in data when the contractor has
an enforceable claim. But the value to the contractor of his rights
in any process or design having both military and civilian applications
is almost sure to be greater than their value to the Government for
military applications alone. If the Government did pay the full value
of rights in every case, it would simply be paying in a lump sum the
monopoly prices that it seeks to avoid through competitive procurement.
A bounty system is also possible, but it would be a selective subsidy
rather than a means of securing competition.

Other suggestions recommend changes to the present ''limited rights"
policy. Govermment control of design to minimize the inclusion of pro-
prietary elements by the contractor would be a useful supplement to a
policy of circulating data to competitive sources, as would "break out"
of components to be furnished directly to the final assembler by the

Government. Licensing arrangements are still another path to multiple-



-viii-

source procurement. Data licenses, analogous to patent licenses, can
sometimes be arranged between private defense contractors, often at
the urging of the Government.

There is an avenue of compromise between the need for competition
in supply and the rights of private contractors in their proprietary
data. The Government might give up attempts to secure privately devel-
oped manufacturing information if private contractors would furnish it
with complete form, fit, and function data (including all contour and
external-tolerance information) as well as Govermment-financed R&D
data. It would not secure manufacturing-process information or detailed
manufacturing data on internal components of items that had to be pro-
cured as units, except to the extent that these processes and designs
were developed at Government expense under R&D contracts. When neces-
sary to transfer private processing know-how, shop practice, and tooling,
the Government could arrange a licensing agreement, involving fees and

royalties commensurate with the values given up by the licensor.

’
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I, THE PROPRIETARY DATA PROBLEM DEFINED

Competition in the procurement of defense hardware has been very
difficult to engineer and to enforce. Most of the difficulties have
arisen because each weapon must be designed for some particular pur-
pose; there is no preexisting commodity market in which the United
States Government can buy. Competition focuses primarily on the sup-
pliers' capacity to design and produce the item that best meets the
requirements. Once any specially designed hardware is in production,
however, it incorporates special features of creative engineering,
technical - innovations, and advanced manufacturing techniques. The
ownership of the knowledge associated with these is often in doubt.
If, by virtue of having paid for the weapons, the Government owns it
all and can make its ownership effective, it may use the information
to procure the same special designs from other manufacturers. If the
private contractor owns it all, or even a significant part of it, the
Government may have to return to the same source repeatedly for any
further applications of those designs and techniques--in other words,
the Government will be "locked in'" to a sole source as long as the
design constraint is effective.

The problem of proprietary data is to be distinguished from the
patent problem, though both arise from the advances of technology and
both have an effect on competition. A patent is an explicit license
to restrict the use of knowledge or techniques, even when fully known
to others than the patentee. Full disclosure is, in fact, a condition
of the patent grant. Although disputes over patent policy in procure-
ment are frequent, the patent right at least has a definite scope and
an enforceable claim. Proprietary rights in data, on the other hand,
stem from the somewhat cloudy doctrine of '"trade secrets." Nondisclosure
is the essence of a trade secret. Yet when the Government seeks to
use data to secure competition for specially designed equipment, it
must disclose certain details of design and production to potential
competitors. It is not surprising that private contractors and Govern-
ment procurement offices have sometimes had radically differing ideas

of what proprietary data really is, and who holds the rights in it.



DIVERSITY OF OUTLOOK AMONG SUPPLIERS

It would be a mistake to suppose that all private contractors have
the same attitudes toward proprietary rights, or that they would react
similarly to any change in policy toward data. The Government deals
with several different types of supplier. There are prime equipment
manufacturers (exemplified by the airframe manufacturers for the Air
Force) , some of which are highly specialized while others are diversi-
fied into civilian industry and into component manufacture for them-
selves and other primes. There are '"design vendors'" or subcontractors
who themselves do design work and creative engineering of components
and subsystems--and who also may have a substantial business not re-
lated to defense contracts. Some firms do nothing but processing for

' or firms that

primes or other subcontractors. Some are '"loft shops,’
work primarily to produce identical copies of hardware from data fur-
nished to them.

Although airframe manufacturers are sometimes less determined to
protect proprietary data from disclosure by the Government than are
design vendors, their attitudes vary with the extent to which each is
in the business of manufacturing components and with the relationship
of its military technology to its civilian business. An airframe pro-
ducer's supply position seems to be better protected by its size and
generalized design and production capability than by any possible
lock-in on particular designs and processes., When it commonly takes
Govermment-funded research and development contracts, there is little
it can hope to protect. The processing firms, on the other hand, tend
to be much more restrictive, since a unique but nonpatentable manufac-
turing process may be their only stock-in-trade. At the other extreme,
the loft shops can venture into the special-design field only if the
hardware design and processing information can be transferred to them
by the Government. Even a design vendor capable of doing its own engi-
neering work needs design information before it can manufacture exactly
to another's design, but may prefer to substitute or promote its own

design as a means of gaining a protected supply position.



POSITION OF U, S. GOVERNMENT

The creative contribution that private business can bring to
weapons design and production is essential to good performance; if
this were not so, the U. S. Government would find it more economical
to design weapons itself and produce them in its own arsenals. Because
so many hardware suppliers are creative designers, and do work at the
frontier of development, and do produce unique innovations and utilize
their separately developed processes and skills in the creation of
weapons, they frequently clash with the Government as they seek to pro-
tect what they regard as their own. In addition to protecting their
property rights, suppliers are of course not at all reluctant to accept
the monopolistic advantages that restricted rights to designs or pro-
cesses might give them. The Government is not only anxious to preserve
its competitive options, but wants to get full rights of use in what
it has paid for and to prevent innovations which were created in the
course of a Government-funded research and development contract from
becoming the proprietary possession of the private contractor. By the
time the production contracts for a weapons system are advertised, it
may be too late for the Goverﬁment to secure competition, if it has
not forestalled the generation of proprietary claims in the research
and development stage. Yet it is generally.true that the private con-
tractor must mingle something of its own, some skills or knowledge or
facilities, with what the Government actually specifies in a research
or production contract. The many overlapping claims to rights in data

create some difficulties for public policy.



II. THE EVOLUTION OF THE PROPRIETARY DATA PROBLEM

The proprietary data controversy began to be recognized only about
1955. But the problem had been growing for some time. It really orig-
inated with the first large-scale participation of private contractors
in the design of military hardware. Prior to that the supplies obtained
from private industry consisted either of commercial items developed
at private expense, in which there could be no question of publicly
owned rights of manufacture, or of items designed entirely by the Govern-
ment and merely contracted out to manufacturers, in which there could
be no question of privately-owned design rights. But with the large-
scale participation of private firms in the design and development of
weapons, particularly aircraft, before and during World War II, this
distinction became blurred. Private fimms claimed proprietary rights
in certain aspects, stages, and components of articles designed for the
Government. (The complexity of the proprietary data problem in Air
Force contracts is described in Appendix A;)

Until well after World War II, the Government made no real attempt
to challenge these claims, but continued to procure practically all
design equipment in which proprietary elements were likely to be claimed
from its original supplier, and to allow prime contractors to do the
same with respect to their vendors. Contractors on their part were
little concerned about the matter, because the Government was not ac-
tively attempting to use proprietary data to secure competition in pro-
curement, and also because most defense suppliers had more business than
they could handle until the Korean War mobilization began to slacken.
Contractors who can maintain a full shop are not likely to be acutely
sensitive to the development of alternative sources of supply.

Pressures toward competition were building up, however. Congres-
sional and other critics began to express increasing concern about sole-
source procurement and the lack of opportunity for many fims to partic-
ipate at all in defense supply. The enormous increase in the cost of
weapons systems and the accompanying decrease in their number and variety
led to closer scrutiny of costs by the Government, as well as increased

emphasis on "break out" of components and subsystems to preserve a



maximum opportunity for all suppliers to share in procurement. And the
total volume of production fell off enough, relative to capacity, to
make most suppliers take a much more protective attitude toward the
defense business that they had.

The increased pressures toward competition pushed the Government
into using manufacturers' data to secure competitive bids on reprocure-
ment of equipment. Contractors had been regularly delivering to pro-
curing agencies the data called for under their contracts. Most of
these were R&D contracts, but contractors regarded much of the data
called for as proprietary, and sometimes the detail was complete enough
to enable other firms to manufacture the design equipment. If contractors
had felt apprehensive about the use of this information, they had found
security in the language of the Armmed Services Procurement Regulations
(ASPR) , which provided that the contractor would grant the Government
the right to "reproduce, use, and disclose for governmental purposes
all reports, drawings, blueprints, data, and technical information spec-
ified to be delivered under the contract, tprovided, however, that
nothing contained in this paragraph shall be deemed . . . to grant any
right to reproduce anything else called for by this contract." Suppliers
thought this protected them against any use of their drawings and tech-
nical data for competitive procurement, which was not considered to be
a "governmental purpose.'" They protested strongly when they found that
the Government was so using them.

The suppliers soon found that the Government had arrived at a very
different interpretation of the ASPR clause. In the so-called Pike
Memorandum of 1955, the Assistant Secretary of Defense set forth the
Government's position that the last thirteen words of the clause did
not restrict the Government's plenary right to use any data delivered
to it as it saw fit, in the absence of any contractual provision to the
contrary.J Defense contractors suddenly realized that the Government
possessed considerable quantities of information on their manufacturing
processes and methods, as well as elements of design, which could be

freely circulated among other firms.

" -
""Memorandum for the Assistant Secretary of the Army (Logistics
and R&D) ," July 13, 1955.



The threat of unlimited acquisition of data with unlimited rights
elicited a strong defensive reaction among the defense suppliers. The
eventual consequence was an extensive revision and expansion of the
ASPR-9 in 1957, and again in 1958. 1In its 1958 form the ASPR contained
the following general proviso, quoted in part:

It is the policy of the Department of Defense to
encourage inventiveness and to provide incentive therefor
by honoring the "proprietary data'" resulting from private
developments and hence to limit demands for data to that
which is essential for Government purposes. . . .
CGenerally it should not be necessary to obtain '"proprietary
data" to satisfy Government requirements . . . [Contractors]
should not request unlimited rights in "proprietary data'
[from subcontractors] where such rights are not required by
the Government under the prime contract.”®

The ASPR also specified what data rights would be required. In
advertised contracts and those for standard commercial items, proprietary
data would not be requested. In other supply contracts, proprietary
data would be acquired only in case of clear Government need and only
after specific negotiation. Data could be chuired with limited rights
(for example, to be used for maintenance but not for procurement); or
unlimited rights in data could be purchased by the Government.

Research and development (R&D) contracts were treated differently:

In a contract which has as one of its principal purposes
experimental, developmental, or research work, and also calls
for models of equipment or practical processes, the contractor
shall be required to furnish to the Govermment for the price
of the work all data resulting directly from the performance
of the contract, whether or not it would otherwise be '"pro-
prietary data.'" 1In addition, the contractor shall be re-
quired to furnish all data necessary to enable reproduction
or, where appropriate, manufacture. . . .

GEA)

~-=With two exceptions:

*ASPR 9-202.1 (a), 1958; the ASPR definition of proprietary data

is given below, p. 10.
b
In a clarifying memorandum dated December 12, 1961, the Assistant

Secretary of Defense (Installation and Logistics) noted, "In a program
involving continuing development, as in aircraft, missiles and other
weapons, this requirement should continue through all phases of develop-
ment so that useful data is available for any requisite configuration
of the weapon."
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(1) for standard commercial items (for which only source and
characteristics had to be identified);

(2) for other items, including minor modifications, developed at
private expense and previously offered for sale, incorporated as com-
ponents--for which proprietary data did not have to be delivered.

The general data regulation applying to R&D contracts was a fairly
strict one, though the several provisos and exceptions caused conflicts
in interpretation between Govermment and contractors. Purchase of
proprietary rights was allowed, if negotiated, provided such proprietary
elements had been identified and agreed to before the contract was
signed. No data could be acquired under an R&D contract with limited
rights.

Each contract negotiated under the provisions of ASPR-9 was to
include this "Basic Data Clause," providing substantially as summarized
above, and authorizing the Government to ignore or remove any marking
on drawings or data limiting its use in any way not consistent with the

regulations.

CRITERIA FOR DETERMINING PROPRIETARY RIGHTS IN DATA

Application of the ASPR policy toward proprietary data raised some
fundamental questions concerning the nature of proprietary rights and
the extent to which the Government would recognize them. In particular,
the relation of proprietary rights to the law of trade secrets was not

fully defined and remained a subject of dispute.

The Law of Trade Secrets

The law of trade secrets has never been as definite as the patent
law. The common law has never conferred an absolute right of exclusion
on the possessor of a trade secret, nor has a secret been property in
the sense that a patent right is property: protectable, alienable, and
salable. A patent is a monopoly in law; a trade secret is a monopoly
only in fact. A trade secret is valuable only as long as it remains
secret. Disclosure compromises any rights that the possessor may have.
The law merely allows him the right to safeguard his secret and to pre-

vent unauthorized dissemination when it is disclosed to others (including



employees) in confidence. To quote Justice Holmes:

The word property as applied to trade marks and trade
secrets is an unanalyzed expression of certain secondary
consequences of the primary fact that the law makes some
rudimentary requirements of good faith. Whether the plain-
tiffs have any valuable secret or not the defendant knows
the facts, whatever they are, through a special confidence
that he accepted. The property may be denied, but the con-
fidence cannot be.”

Improper means of obtaining a secret would include such things as
bribery, theft, or violation of a restrictive license given under the
seal of confidence. The possessor of a secret may recover damages from
those who have acted improperly. After giving notice he can prevent
use of the secret by innocent third parties who have acquired it from

others who got it by improper means, unless the third parties themselves

*%

have made commitments in good faith after acquiring the knowledge.
Once the secret has been disseminated at all widely, the original holder
will find it impossible in practice either to retrieve it for sole use
or to recover its value, regardless of the circumstances of disclosure.
And if the information is acquired and disclosed by proper means, the
holder of the original secret has no redress. Examples of "proper
means'' would be inadvertent disclosure by the holder through failure
to set up adequate security procedures; parallel research discovery by
rivals; deduction of secrets from analysis of final products and other
things openly available to rivals.

Are proprietary rights limited to trade secrets? For a long period
the Government held that they were. It tried to restrict their scope
as narrowly as possible. It would often deny the suppliers' right to
withhold data by denying that any trade secret existed.

Obviously, trade secrets cannot be widely disseminated and remain
trade secrets. Once the secrets get out they can no more be retrieved

than water spilled on sand. Had it desired them, the Govermment could

KE. I. du Pont de Nemours Powder Company et al vs. Masland et al,
244 U, S. 100 (1917).

alants
W

Conmar Products Corporation vs. Universal Slide Fastener, 172 F.
2nd 150 (1949).




not have expected to acquire many genuine trade secrets for its own
files, even under a promise not to use them for competitive purposes,

but only for maintenance and repair of equipment. The contractors were
often unwilling to turn over trade secrets to the Government, and sub-
contractors were likewise unwilling to disclose them to prime contractors.
But suppliers were usually willing to furnish large quantities of what
they regarded as "proprietary" data to the Government, for uses other
than competitive procurement and manufacture, under limited or confi-
dential arrangements. Whether all of this would have qualified under

the common-law definition of a trade secret was doubtful, but contractors
had a much wider view of their proprietary rights in data than did the
Government.

Some contractors went so far as to suggest that proprietary rights
was really an "ethical' concept, and that suppliers' designs ought to
be protected in toto. Manufacturers of television sets and automobiles,
the argumént ran, do not "pirate'" each others' designs--at least, the
ethical ones do not. They may borrow design concepts, and imitate each
others' improvements, but they do this by creating their own designs to
meet performance requirements rather than by making identical copies of
another firm's hardware. Therefore the Government ought to recognize
the entire product as proprietary, if the manufacturer had designed it,
and should never try to get other manufacturers to copy identically any /
designed parts. (This prohibition would presumably not extend to stan-
dard items like nuts and bolts.)

The Government was inclined to dismiss this version of the pro-
prietary concept; instead, it put considerable pressure on manufacturers
to furnish all data without restriction as to use. Where the Government
actually possessed information in which the suppliers claimed proprietary
rights, it was led into a more or less metaphysical exercise of deter-
mining the existence of a '"trade secret' by deciding whether there was
some way by which it and its intended competitive sources could acquire
this knowledge other than the way by which they had acquired it, from
the drawings and other data furnished by the manufacturer. The doctrine
of trade secrets held that iﬁformation obtained by examination of the

product itself, or from other publicly available materials such as
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catalogs, was properly '"disclosed" and could not qualify as a trade

secret. This was the '"reverse engineering' test.

The Reverse Engineering Test

For a time the Government attempted to make this the principal
test of proprietary rights. The definition in the ASPR-9 was significant:

"Proprietary data' means data providing information
concerning the details of a contractor's secrets of manu-
facture, such as may be contained in but not limited to his
manufacturing methods or processes, treatment and chemical
composition of materials, plant layout and tooling, to the
extent that such information is not disclosed by inspection
or analysis of the product itself, and to the extent that
the contractor has protected such information from unrestric-
ted use by others.*

The Government chose to interpret the words "is not disclosed" to
mean "could not be disclosed." It did not try to obtain the data by
actually doing the reverse engineering to determine the tolerances and
contours and other details of design. It obtained this information
from engineering drawings, and merely infefred that the information
could easily be secured from the hardware itself. On the other hand,
it held that manufacturing processes could not be discerned by inspec-
tion, nor could plant layout and tooling, though such information might
also be found on manufacturing drawings.

This of course was a false distinction. Nothing is disclosed by
hardware; everything is disclosed by analysis. If the analysis is
thorough enough and protracted enough, almost all details of manufac-
turing processes can be brought to light, and even details of tooling.
Analysis is required to determine even fairly simple properties of size
and shape with any accuracy. Some such details, notably tolerances,
might be far more difficult to determine than details of manufacturing
processes that produce the observed results. Reverse engineering has

always been possible, for civilian commercial goods as well as for

“Armed Services Procurement Regulation 9-201 (b), prior to 1965.
This did not apply to data developed in the course of a research and
development contract, as previously explained.
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military. The only question has been whether it is worthwhile to do
it--to incur the cost of finding out this information. Since the
Government did not actually do reverse engineering to any significant
extent, it was not in a position to make these calculations. Mere
inference of possibilities cost it nothing. In many cases the contractor
withheld from drawings information that the Government regarded as non-
proprietary, such as tolerances. In those cases, the dispute shifted
from whether the Government had the right to use the data for competitive
reprocurement to whether the supplier had complied with his contractual
obligation to deliver data. But it often happened that the Government
was simply stymied in its attempts to enforce its concept of data
rights--particularly by vendor refusals to deliver data to prime con-
tractors.

Contracting officers may have had a justifiable sense of grievance
when suppliers withheld information on external tolerances and contours,
attributes of size and shape which are a necessary accompaniment to the
existence of the object. These did not negessarily result from any
creative process of engineering innovation, nor did they reflect any
trade secrets or proprietary skills like those embodied in manufacturing
processes. From the Government's point of view, perhaps such a distinc-
tion was valid for certain purposes, but not when the information had
to be based on a reverse-engineering test. The dimensional attributes
of the product may be just as difficult to reverse-engineer as are the
processes of manufacture.

Insofar as the Govermment did possess full manufacturing informa-
tion, reverse engineering to discover something that was plainly avail-
able already in the documents and drawings would have been sheer waste.
The Government, instead, devoted its efforts to getting or defending
unlimited rights to use this information. When it lacked the data, the
Government seldom tried to acquire it by actual reverse engineering.

If it had succeeded in doing so, the distinction between proprietary

and nonproprietary data might well have broken down, since no data
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acquired by reverse engineering can be proprietary. But the Government
generally avoided this route because of its cost. The actual practice
of reverse engineering as a routine method of finding data was not en-
couraged by the Government. It was regarded more or less as a last
resort. A 1961 directive required, as a prerequisite for reverse engi-
neering work, that ". . .there shall be a finding that the savings
through competition would be likely to exceed the cost of reverse engi-
neering, and such action shall be approved by the Assistant Secretary

wte

or his designee."

The ''Fail-Safe' Clause

Consistent with the Government's concept of proprietary rights at
this time, the trade secret concept, was the 'fail-safe" proviso inserted
in the basic data clause of production contracts written under the 1958
version of ASPR-9:

Notwithstanding any Tables or Specifications included
or incorporated in the contract by reference, 'proprietary
data" need not be furnished unless suftably ideptified in
the Schedule of the Contract as being required.“‘

This meant that unless the contractor had specifically agreed to furnish
identified data defined as proprietary, he could withhold such informa-
tion even from the data that he was obliged to deliver to the Government
under the general provisions of the contract. For example, in a drawing
of a specified part the contractor could eliminate any information re-
lating to chemical processes, tooling, finishing, temperature tolerances,
lamination, milling, and inspection techniques. The result was the so-
called "Swiss cheese'" drawing, which was full of holes instead of infor-
mation. The Government could take issue with the contractor's inter-

pretation of "proprietary" and attempt to secure more by invoking

e

"Memorandum from the Assistant Secretary of Defense (Installations
and Logistics), December 12, 1961. (As a rule of thumb, the Services
did not apply this ban to cases where the reverse engineering would
cost less than $500.)

alaala
i

""ASPR-9-203.2, 1958.
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the penalty clause,* but they were not in as favorable a bargaining
position as they would have been if they had actually had possession of
the data in dispute and were merely claiming that it should be "unlimited"
in use. For their part, the contractors frequently withheld all data
that was even slightly tinged with a proprietary claim, including much
that the Government did not regard as proprietary. Dimensional toler-
ances were a case in point.

In framing the "fail-safe'" clause, the Government was no doubt
motivated by a desire to accommodate the just claims of manufacturers
in their trade secrets, but it apparently thought that withholding of
proprietary data, as the ASPR defined it, would not severely handicap
its campaign to secure competition in reprocurement. Other manufacturers
who were technologically competent could draw on their own store of
know-how to accomplish the same results. The actual result of the fail-
safe clause was a gross deterioration in the quality and completeness
of the data in Government hands, which curtailed its ability to use the
data for any purpose. Lt was not only the procurement mission, but also
maintenance, repair, overhaul, stockpiling: and supply that suffered
f_om the lack of essential data to support them. (The various missions
and data needed for them are described more fully in Appendix B.) Some
blueprints and drawings turned over to the Government were so shredded
by "proprietary' withholdings that they were not usable for any purpose.
(For current specifications governing defense procurement data, see
Appendix C.)

Sometimes manufacturers would substitute their own specifications
of materials and processes for standard ones, then claim proprietary
rights in them and withhold the data under the fail-safe clause. The

atants
iy

Government found itself unable to police such practices.‘ In fact,

*ASPR-9-207.2 (a) authorized the contracting office to withhold up -
to 10 percent of the contract price if the data specified in the contract
was not delivered on time, or if it was 'deficient.'" However, if the
item was critical to the mission, the contracting officer could waive
the data requirements in case of vendor refusal to deliver data to the
prime contractor.

**The Air Force Logistics Command asserted in 1961 that it would
take 8,000 additional technicians merely to check on the data as it came
in to make sure it was adequate for the designated purpose and to ensure
compliance with the contract data clauses. Sole Source Procurement,
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the Government sometimes invited this result by permitting suppliers to
write their own specifications on nonstandard processes or advanced
designs. It sometimes happened that the Government began procurement
of an item with practically unlimited rights, then gradually lost them
as contractors changed the design and substituted new proprietary data
for the original data.* Further, vendors frequently refused to deliver
data in any form to prime contractors because of fears that vendor trade
secrets would be compromised. It was practically impossible to force
them to release it.

0ddly enough, the problem of inadequate data was accompanied by
another no less troublesome: a superfluity of unneeded data. Contracting
officers were inclined to order all available data, whether or not the
use of this data could be foreseen with any certainty. Vast quantities
of paper came into the data depositories of the Government. The prob-
lems of managing these millions of documents, of keeping them up-to-date
and retrieving information from them, became almost insurmountable, and
would have been so even if much of the ess%ntial data had not been with-
held under the fail-safe clause.** Thus the problem of data management
developed along with the problem of data rights. For current specifica-

tions governing defense procurement data, see the excerpts from the

Military Specification (MIL-D-1000) given in Appendix C.

Hearings Before the Subcommittee for Special Investigations of the
Committee on Armed Services, House of Representatives, 87th Congress,
First Session (1961), p. 368.

“"Government's Loss of Capability to Competitively Procure Replace-
ment Spare Parts for Military Gas Turbine Engines Developed Under Con-
tracts with United Aircraft Corporation, East Hartford, Connecticut,"
Report to the Congress by the Comptroller General of the United States,
June 1963, p. 1l1.

alanta

“In 1964, the data depositories of the Government Services (ex-
cluding nondefense agencies) included 75 million pieces of data--drawings,
handbooks, manuals that described processes, etc. They were receiving
six million new engineering drawings a year. Department of Defense
Appropriations for 1965, Hearings Before the Committee on Appropriatioms,
House of Representatives, 88th Congress, First Session (1964), p. 526.

As for keeping the data current, the problem is illustrated by a study
in 1961 of 170 spare parts for the F-10l selected at random, which re-
vealed that not one part had remained in the system as long as four
years without undergoing at least one design change, and that most
changed far more frequently. Sole Source Procurement, op. cit., p. 36&.
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THE HIGH-DOLLAR SPARE PARTS BREAKOUT PROGRAM

The continued strong pressure on the Government to enlarge the
scope of competition produced some new experiments with means and
methods. The Department of Defense adopted an overall policy in 1964
for procurement of spare parts, called the "High-Dollar Breakout
Program," which was reflected in the policies of the individual services.
In the Air Force a similar program was already in effect under Regulation
57-6, and a modification of it was ultimately given the name 'Competition
With Confidence" by the Air Force Logistics Command. These programs
were designed to determine both the need for data and the extent of
possible competition in spare parts procurement before the purchase
requests for them were initiated.* They did this by means of a screen-
ing procedure. The prime contractors themselves were asked to determine
whether each part was suitable for competitive procurement, or whether
it could be procured from selected sources such as designated subcon-
tractors, or whether it had to be procured only from the prime contractor.
The procuring office would then screen the,contractor's coding for all
items having a high expected annual procurement value, and it sampled
all other items to guard against an unnecessary restriction of procure-
ment to the contractor's own shop. The results showed an increase in
the number of items rated as suitable for open competition on the con-
tractor's first coding, and a second increase on the Government's
screening of the codes.

The Competipion-With-Condeence (CWC) version of the program inmstruc-
ted contractors and Government reviewers to apply certain criteria in a
certain sequence. If a reason for noncompetitive procurement was found,

inquiry would cease. The reason most often quoted was "criticality."

“"This selection should be made as early as possible, preferably
before or during initial provisioning . . . On initial provisioning
procurements, emphasis should be on direct purchase breakout of initial
provisioning spare parts rather than on competition." Department of
Defense, '""High Dollar Spare Parts Breakout Program, 1964," p. 1.
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"Criticality'" is a temm covering numerous specific criteria having
to do with the effect of breakout on performance and with the engineer-
ing constraints which require all parts and components to be made by
the same manufacturer if the equipment is to function properly. Criti-
cality includes such problems as the need for master tooling, interface
compatibility, and special tests and inspection procedures. If an item
were "critical" from an engineering, manufacturing, or operational stand-
point, it could be coded for noncompetitive procurement without settle-
ment of proprietary claims on competitive use of data. 1In such cases,
the question of proprietary rights was often not reached at all. But
proprietary rights undoubtedly were masked by the criticality tests,
which had the virtue of forestalling squabbles about such data, since
manufacturing data for procurement was not required.

The Competition-With-Confidence or Breakout approach to spare parts
procurement did not itself solve the problems of proprietary data nor
was it the progenitor of the next change in overall policy, but it did
greatly improve data management and better, define the area within which
competition was possible in procurement of spare parts. The restriction
of data acquisition to its probable practical use was likewise an over-
riding consideration in the major revisions of ASPR-9 that now took

place.

*
The review of the screening procedures did not always certify

"criticality" as an absolute ban on competitive procurement. 'When the
failure of a part could cause serious failure of the parent equipment
or system, the part is classified as a "critical' part. A determination
that a part is 'critical' does not preclude the competitive procurement
of the part, but this determination does require a correspondingly
greater effort to ascertain the capabilities of other potential pro-
ducers to produce parts that are safe, dependable, and effective."
SECNAVINST 4200.20, March 13, 1963. Also: '". . . [Mlaster tooling is
often reproducible and is not therefore a straightforward ban to break-
out . . . What is questionable is the cost of reproducing master tools,
or developing special test or inspection facilities; but this guestion
must be answered via economic--not technical--analysis." "High Dollar
Spare Parts Breakout Program, 1964," p. 19.
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DPC-24 AND THE PRIVATE EXPENSE TEST

A major change in policy was embodied in the Department of Defense
directive published 14 May 1964 as Defense Procurement Circular (DPC)
No. 6, later amended by DPC-~24, 26 February 1965, and now part of
ASPR-9. It substituted for the proprietary test or trade secret another
criterion: development at private expense. At the same time it sepa-
rated the issue of rights in data from data requirements--two problems
which were more or less scrambled together in the old version of ASPR-9.
Briefly, DPC-24 contained the following significant provisions:

l. Technical data resulting directly from an R&D contract or sub-
contract would be acquired by the Government with unlimited rights. So
would data necessary to enable others to manufacture end-items or com-
ponents developed under any Government contract or subcontract in which
experimental, development, or research work was specified as an element
of contract performance, except data pertaining to items, components or
processes developed at private expense. The contractor was obliged to
certify that a data package was suitable for the stipulated purpose.

2. Technical data prepared for the purpose of identifying sources,
ize, configuration, mating and attachment characteristics, functional
‘characteristics, and performance requirements ("form, fit, and function"

data) , would be acquired with unlimited rights.

3. Technical data pertaining to items, components and processes
developed at private expense would be acquired with limited rights if
ordered. This means that the data would not be used for manufacture
or procurement nor released outside the Government, except for overriding
reasons of national security. (The burden of proof of "limited" rights
was on the contractor.)

4. No data in any category would be acquired automatically. Data
requirements would be separately determined, subject to particular
directives, and its form and type specified in contract clauses. Data
could be ordered when needed at any time during the performance of the
contract and up to two years after termination.

’ 5. The Govermment and the contractor could agree in advance on
which data would be furnished with unlimited rights and which with lim-

ited rights. This 'predetermmination" was optional. If it were not
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included, rights in data would be determined according to the standard
criteria mentioned above, when the Government ordered the data to be
delivered. If it were included, a special provision called the '"h"
clause was inserted in the data clauses of all R&D contracts, requiring
the contractor to notify the Government in advance if it intended to
use any component or process for which it intended to furnish data with
limited rights, including of course items obtained from subcontractors.
This provision was not designed for use in production contracts.*

6. "It is the policy of the Department of Defense that prime con-
tractors . . . shall not use their power to award subcontracts as eco-
nomic leverage to acquire rights in the data of their subcontractors

for themselves.'

Accordingly, if a subcontractor's data were to be
acquired with limited rights and if he were unwilling to deliver it to
the prime, he could now submit it directly to the Government when ordered.
The new policies were published only after long consideration and
extensive consultation with industry. Government officials entertained
high hopes that most of the difficult probkans under the old policy
would be reduced if not eliminated. At lease one provision, the deferred
ordering provision, has been greeted with enthusiasm by the Government.
Data is kept up-to~date by the contractor, as he revises design and
methods, and no unneeded data is accumulated if the policy is properly
applied. During the first ten months of operation of the new system,
the Air Force avoided the cost of updating some 11,900 revisions to
some 26,000 drawings on the C-141 alone. All drawings ordered were the
latest corrected drawings at the time. ''Under the old concept of data
management, the Air Force would have spent approximately $724,000 for a
complete set of drawings on the test contract, plus an estimated
$343,000 for update on the production contract. The new concept per-
mitted the Air Force to recoup $211,000 on the original quantity of the
test contract, plus the cost avoidance on the production contract."
Although some years of experience must accumulate before a full evalua-
tion can be offered, it is apparent even now that some problems still

remain.

%
DPC-24, pp. 10-11.
ko )
Air Force Logistics Command, '"Supply of Essential Engineering Data,"

July 8, 1965, p. 7.
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III, THE ECONOMICS OF PROPRIETARY RIGHTS

The proprietary data problem that the Government encounters in
attempting to enlarge competition in defense hardware procurement is
merely one symptom of a much broader problem for policy: to what extent
is it feasible and to what extent is it desirable, to secure competition
in these markets? In ordinary commodity markets the norms of competition
are taken pretty much for granted, but these norms cannot be transferred
to defense hardware markets without regard to the different structure
and conditions of the latter.

The product characteristics of weapons systems, among other things,
tend to inhibit the usual forms of competition.* Indivisibilities and
complementarities among parts of a weapons system, as well as economies
of integration between research and development and production, create
obstacles to competition. So do the great uncertainties involved in the
creation of new types of military hardware. A competitive market works
best when the thing sold is unchanging, homogeneous, long-established
in use, fungible, and separable from other articles of commerce. Com~
plex weapons systems have almost the opposite set of chéraCteristics.

In initial procurements of newly-designed hardware, competition may
focus less on the price of the article than on the design and production
capability of the rival contractors. Once the design has been fixed,
competition can be introduced only when planes of cleavage can be found,
along which parts, components, subassemblies, and stages can be separated
without loss of efficiency to permit different suppliers to enter into
active competition for further procurement of these items. Such separa-
tion points may be artificially prevented from appearing under any of
the following conditions: (1) if certain essential processes are under
the control of sole sources of supply; (2) if the Government cannot
furnish adequate specifications to alternative sources of supply; (3)

if the component or part is "critical' in engineering or manufacturing

M. J. Peck and F. M. Scherer, The Weapons Acquisition Process:
An Economic Analysis, Harvard Graduate School of Business, Boston,
Massachusetts, 1962, p. 57.
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as previously defined; (4) if there are proprietary restraints on the
dissemination of information; or (5) if initial investment costs would

make it too expensive to develop alternative supply sources.

MARKET STRUCTURE AND DEFENSE CONTRACTOR'S PERFORMANCE

Even though price competition cannot take over the major part of
the weapons acquisition process, the scope and effectiveness of competi-
tion as a market process in procurement can be increased by a Government
policy which removes unnecessary constraints without injuring perfor-
mance. '"Without injuring performance' is an important proviso. It is
good performance that we want from the defense supply industry. Com-
petitive structure or competitive market processes are merely means to
that end. Economic performance criteria for defense hardware emphasize
innovation, creative design, reliable performance, and military effec-
tiveness in addition to minimum cost. It is not altogether clear that
market competition is the best way to secure all of these performance
results. The Government may be able to promote good performance from
defense contractors by utilizing contract engineering, incentive plans,
and direct bargaining pressure as well as by encouraging price competi-
‘tion in the market place.

When the Government tries to reduce proprietary claims in order
to increase price competition in procurement, it aims to reduce costs of
procurement without adversely affecting the performance of defense
suppliers. Performance of the contractor could be affected by a loss
of incentive to engage in creative engineering and develop innovations
or to risk its own capital to produce military hardware. The contractor's
performance could also be injured if substitution of parts and components
manufactured by other than the original designer led to unreliable per-
formance in military missions, making it impossible for any one supplier
to guarantee the safety and capability of equipment. The Government
also wishes to avoid inflation of costs through unnecessary duplication
of production facilities, and unnecessary proliferation of similar but
nonfungible items in the supply stream. Comparison of costs and benefits
requires assessment of what the Government must pay, in the form of fees

or in the form of higher contract prices, to secure unrestricted rights
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to disseminate information for the purpose of promoting competition in
procurement. Lt also requires assessment of the extent to which the
information is actually usable for the intended purpose. These questions
must be carefully considered, both in individual cases and in the formu-
lation of general policy.

The Government may also have quasi-political objectives in stimula-
ting competition through diffusion of data and technological knowledge.
It may try to enlarge the role of small business in defense supply, or
to promote a more general access to advanced technology. About such
objectives, this paper has little to say. It is concerned with market
structure and competition in procurement, and with the economic policy

toward these problems.

THE VALUE OF PROPRIETARY RIGHTS TO BUYER AND SELLER

The effect of proprietary rights is to restrict the buyer's com-
petitive options. It is nmatural enough for the supplier to extend the
"lock-in" effect artificially if he can, but the frequent resort to
artifice and to exaggerated claims should not obscure the fact that pro-
prietary elements in design and production have a real economic basis,
in both defense and civilian markets. Generally speaking, proprietary

data is an aspect of product differentiation. This term includes all

the factors that differentiate a firm, its resources, processes, products,
and markets from others, and which competitors cannot readily duplicate.
Differentiation becomes more significant the less like an ordinary com-
modity the product is, the more advanced and dynamic the supporting
technology is, and the more the individual firm must contribute to the
design. As pointed out above, defense hardware is peculiarly subject

to these and hence is riddled with proprietary elements.

In civilian markets, rivals ordinarily do not attempt to duplicate
each others' designs exactly, nor do most articles produced by rival
firms in technically advanced industries have to meet a single set of
performance standards. Each supplier hopes to gain from the special,
differentiated, or unique features of his product, though the gains are
limited in various degrees by competition from other designs. A suc-

cessful campaign to develop competitive sources for a standardized
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design will almost certainly undercut to some degree the differentiated
position of the supplier (regardless of how the position was created)
through transference of his unique or special knowledge and expertise

to other firms, with the consequent dissipation of the value of knowledge
" and experience.

In procurement of defense hardware the Government wishes to bypass
this differentiation and create competition on a standardized design
for several reasons: to avoid paying the extra prices for data dis-
covered in the course of a Govermment-financed development contract; to
avoid getting locked-in to sole sources through failure to acquire full
unlimited rights to such data; and to escape the extra logistical costs
(of inventory, training, and maintenance) that can result from alterna-
tive designs in the supply structure for equipment having the same func-
tion or purpose. It has been estimated, for example, that the average
savings attainable when competitive procurement is substituted for sole
source procurement of the same items range from 25 to 33 percent of the
sole-source price.* o, -

Let us assume for the moment that the Government has paid the con-
tractor-supplier the full value any competitive buyer would have to pay
for the proprietary data, which in this case was developed at the sup-
pliér's private expense. The payment for the data may have been a
direct compensation, or it may have been included in the contract price.
Let us further assume that the Government as buyer neither requisitioned
the data, nor used its powerful buying position to extort rights without
full compensation. The problem is then the measure of the value of pro-
prietary rights. Would the typical cost outweigh the benefits to be
gained?

The value of proprietary processes and trade secrets is limited
to the buyer by his alternatives. At the design competition stage,
active rivalry among technologically competent firms limits the amount

that the buyer has to pay for proprietary knowledge. But once the buyer

*

"Analysis of Extent of Competitive Procurement by Department of
Defense Prime Contractors," Logistics Management Institute, January
T 2 e
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is locked-in to a specific design, if the seller owns exclusive rights
to that design or any part of it, the value of the proprietary restric-
tion depends on the lower of two costs: (1) the combined development,
production, testing, and logistic costs of alternative designs from
other prospective suppliers; or (2) the cost of reverse engineering.
This value must be measured against the original cost or direct-
engineering costs of the design development, and may be no more than
sufficient to defray those costs. In fact, it may be less. The firms
that are technologically competent to supply alternative designs to
rigorous performance specifications are very likely to be the most
competent to do reverse engineering (assuming they are willing); reverse
engineering is thus another competitive restriction. The Government
need not do all the reverse engineering itself, though it may well
choose to do so in many cases.

The value of proprietary rights to the seller is the probable
value of the data in all applications in the future until rendered ob-
solete by the advance of technology-~-the value that would be lost if
the information were freely available to its competitors. If the item
in question has a civilian as well as a military market, the contribution
of the civiliaﬂ market to this value depends on the costs and the market
value of a seller's products as limited by the monopolistic competition
of its rivals. Reverse engineering could be a limit even in civilian
markets, though design competition there is usually a more potent force.
The contribution of the military market to the value of the proprietary
rights depends on the "elasticity" of the Government's demand for the
product. A sole supplier could conceivably exploit his locked-in
position up to the limit if the quantity the Government procures is
unaffected by price below the limit, as is frequently true. If the
Government finds that the cost of reverse engineering or the cost of
dé&eloping an alternative design, plus the production costs and extra
logistic expenses, exceeds the price offered, it may then choose sole-
source procurement as the most economical course.

Ideally, the combination of various policies should be designed
to produce the same result that a competitive market would produce,

allowing for the irreducible minimum of product differentiation in
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actual competitive markets and for the extra incentives necessary to
induce firms to take risks with new designs and techniques. At the
research and development stage, before the design is fixed, the Govern-
ment must expect to pay the value of preexisting know-how or proprietary
rights that are ultimately swept into the final approved design. If
effective design competition exists at this stage, these values will
probably be limited to the costs of creating the special skills and
techniques: what is meant by the "irreducible minimum of product dif-
ferentiation." The data clauses in R&D contracts are designed to cap-
ture, as part of the value to be delivered by the contractor, any
additional proprietary elements created at Government expense.

The most difficult problem for policy is to prevent the generation
of additional returns--"rents" in excess of costs--at the production
stage, when the buyer has settled on a single design. When the Govern-
ment has succeeded in sweeping all of the necessary data for production
into the data package that is delivered to it, then this problem is
solved. It may also be able to forestall proprietary "rents" if it can
write a combined contract covering its full production requirements at
the beginning of the R&D phase, when design competition is still active.
But this stage offers great difficulties of prediction, and may generate
other kinds of costs. It is more likely that the Government will have
to negotiate a production contract at a later date when some locking-in
is already effective, and to rely on the data agreements in the R&D
and production contracts to forestall generation of excess returns.

When separate production contracts are negotiated, proprietary
restrictions involving data may arise in several ways. (1) The pre-
existing proprietary rights of the R&D contractor may not be fully
captured and disclosed under the R&D data agreement, and the R&D data
which is created at Government expense and disclosed may not be ade-
quate without those rights. (2) Additional proprietary elements may
have to be introduced at the production stage which are not fully
covered by the available R&D data. (3) Parts and components may have
to be included at either the R&D or production stages whose vendors
have proprietary information of their own which they will not relin-

quish. Whenever such restrictions appear at the production stage Or
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in any negotiated reprocurement, the problem of the value of propri-
etary restrictions and the possible "rents" of proprietary rights in
data will arise.

Another of the alternatives available to the Government is the
purchase of rights in data from a supplier who would otherwise be a
sole source. Again, the costs of reverse engineering or the costs of
alternative design development represent the upper limit to what the
Government would conceivably be willing to pay for rights. If the
quantity to be procured by the Government were unaffected by the price
charged for the hardware, this would also be the value of the rights
to the contractor. In equilibrium and with perfect foresight, both
sides would be indifferent to the sale of rights as an alternative to
sole source procurement, since the same value would have to be paid
in either case. The Government could gain by purchasing rights only
if: (1) it could shift purchases to other suppliers whose production
costs were lower--costs not dependent on the data; or (2) it could use
its bargaining power to pay less than the (full value of rights to the
Government.

To say that the Government could use its bargaining power is tanta-
mount to saying that it is not actually in the position of a competitive
buyer. But to assume that the Government is a competitive buyer is also
unrealistic. The situation that prevails during a 'lock-in'' period is
more like bilateral monopoly. If there are excess returns (a value of
proprietary rights in excess of the direct-engineering costs of creating
them) , the classic theory of bilateral monopoly leads us to expect that
the excess (''rents'") will be shared between monopolist and monopsonist.
This result may, of course, be achieved as easily through price and
other terms of the contract as by purchase of rights by the Government.
In truth, the buyer may share in the returns even when those returns
do not exceed the direct-engineering cost, by using its bargaining
power to depress price. The position of a buyer-monopolist is not,
however, without its drawbacks. If there were many buyers, suppliers
could continue to offer competitive designs for successive reprocure-
ments, as is common in civilian products. The small buyer might be

locked-in for a time to a particular design without creating an overall
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"logistical effect'" of commitment to a single design in the market.
Other models would remain available. The Govermment itself, while
committed to single designs in order to avoid the logistic costs of
multiple models, may pay the equivalent of these costs as monopoly
"rents'" of sole-source procurement.

The sellers, on the other hand, will certainly be cautious about
raising prices too high above costs during a lock-in for fear that their
performance will be remembered in future contracts when they do not
enjoy a monopolistic position. For this and other reasons we would
not expect to observe full exploitation of the potential value of pro-
prietary rights by their owners when quoting contract prices for re-
procurement. The contractor settles for a price from the Government
below the maximum that would be obtainable from competitive private
buyers even on the first production contract, and is most unlikely to
raise the price to reflect any increase in his monopoly protection on
subsequent production contracts. The supplier may, of course, fail to
pass on to the Govermment the lower costs attainable with fuller ab-
sorption of initial costs and further droés in the cost-of-learning
curve, and under incentive contracts the Government may fail to push
the allowable incentives to the lowest possible level.

If the contractor exacts less than the maximum possible value of
proprietary rights, the Government would hardly ever find it worth-
while to purchase rights in an am's-length negotiation. The value
of the data to the contractor is the expected present value in both
governmental and nongovernmental fields of application. If there were
any nongovernmental uses, the value to the contractor would exceed the
value to the Government for its own purchases. Uncertainty in expec-
tation of future uses might lead to divergent estimates of value in the
same field of application. If the Government could form a more certain
estimate of value than the private contractor could, it might sometimes
be able to buy rights for much less than their actual present value to
the contractor. But it is doubtful whether the Govermment could usually
buy rights for less than their true value because of uncertainty in
estimates of the future. It is more likely that suppliers will form

an exaggerated idea of the value of their rights, and hold on to them
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at any price that the Governmment is willing to consider, even if there
are no civilian applications presently in sight. A technologically pro-
gressive firm having only a narrow range of products and services for
sale is likely to quote the total present value of the enterprise as

the price of its proprietary rights.* In short, the nature of the
defense supply industry gives us no reason to expect a brisk market in
proprietary rights.

Imaginative use of contract design, incentives, cost control and
the like can reduce the rents or excess returns of proprietary data--but
since these devices attempt to simulate competitive market process, they
are outside our field of inquiry. There may be other ways of enlarging
the role of compatition in the situations we have been examining, but
purchase and dissemination of proprietary data by the Government does
not appear to be a promising route to that end. Indeed, if a policy of
purchase and dissemination of rights were justified on economic groﬁnds,
there w&uld appear to be no reason for the Government to stop there; it
might buy out and liquidate every differenjiated market position in the
economy where special skills, products, or design produced monopolistic
competition. The welfare implications of such a policy are rather
arresting. 1In the defense hardware field, at least, it is by no means

clear that the public would gain more than it would lose.

A vendor of a single process or a narrow range of components in
a subcontract will almost invariably consider the question in this light.
The ratio of the value of the single contract to the total present value
of its expertise in the relevant technological field is typically small.



-28-

IV, CURRENT PROBLEMS AND THE CHOICES FOR POLICY

In an ideal situation, policy toward data would permit maximum
competitive opportunities for the Government while preserving adequate
compensation for private contractors and promoting fair treatment of
everyone's interests. Since these various objectives conflict, such
an ideal is unattainable; but some alternatives are better than others.
No one would claim that the present policy under DPC-24 has produced
an ideal situation. Though conflicts may be more muted, they have not
disappeared. We shall first examine the disputes that remain under the
existing policy, then review the alternative approaches that a general

policy may take toward the whole problem of proprietéry rights in data.

ARFAS OF CONTENTION UNDER CURRENT POLICIES

ho.~ver anxious the Government contracting offices may have been
to escape the murky question of trade secrets, the substitution of a
"private expense'' criterion for a "proprietary" criterion leaves some

problems of interpretation.

~rivate Bxpense Criterion

"Private expense" seems almost as indefinite a term as '"'proprietary."
Even under the private expense criterion, contracting offices may re-
fuse to recognize limited rights in a process or technique which is in
the "known art" or '"public domain.'" These cannot have been develcped
by the contractor at private expense. Thus the proprietary or trade-
secret test crops up again. Suppose a firm obtains all its revenues
from the sale of military hardware to the Government; are any of its
expenses private? Does it have a real existence apart from that which
sustains it? 1Is this purely an accounting question of which expenses
were incurred in the development of civilian products? N

The answer depends in part on who takes the risk. The Government
does not have a general assignment clause in procurement contracts
providing that everything the firm creates or produces belongs to the

Government, nor does it take all the risks and underwrite all the costs
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which the firm may incur during a given time period. The firm has
private expenses to the extent that they are not specifically funded
and identified under a Government contract. But it is not easy to
specify the boundary of the resulting limitation on Government rights.
Should elements of private expense be permitted to '"contaminate' entire
articles which were mainly developed at Government expense? Should
drawings and specifications containing any element of data developed
at private expense be limited in toto? Under the old ASPR-9 policy,
proprietary elements on a drawing had to be circled and identified, or
deleted. Under the new policy, a single legend limits the use of a
whole drawing, even though it may contain much that was not developed
at private expense.

The "private expense' problem is particularly acute for research
and development contracts. Since the Government is paying for the
creation of the data and the development of the hardware, it would seem
to be entitled to all information without restriction; yet there is
always a preexisting element of private know-how. Contractors eligible
for R&D contracts do not appear on the sce;e with empty shops and blank
minds. They hope to provide data and products resultiﬁg from R&D con-
tracts without a general "sweep in'" of background data and techniques,
while the Government hopes to prevent any of the discoveries under an
R&D contract from escaping through its failure to specify and ask for
the data. In combined R&D and production contracts, the Govermment
now inserts two data clauses following the standard forms of DPC-24.
Limited rights for processes aﬁd designs developed at private expense
are guaranteed for the production phase, but the R&D phase is subject
to more stringent rules of exception.

In spite of the new directives, conflicts remain. For example,
exactly what data must an R&D contractor disclose? Must it set forth
every detail of the practice and art that led it to the result, or may
it confine the data report to the advances actually made in the research
specified in the contract? Without the background, the Government may
find it difficult to transfer the new data in usable form to another
contractor for the production phase. Suppose that models of hardware

are involved, and a subcontractor takes a pump from his standard line
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and changes the bore and valve a little to fit the requirements of the
experimental model. Has he performed an act of development which would
oblige him to turn over manufacturing specifications on his main stock-
in-trade for competitive use?* Answers to such questions which are
"reasonable" from the point of view of the private contractor may in

fact make it impossible to use the data developed and paid for under an

R&D contract for procurement from other firms.

The "Predetermination' Procedure

The wish to avoid such gray areas may lead the contracting parties
to use the predetermination procedure. The clause is an elastic one
which could produce almost any result. Predetermination can be advan-
tageous to both sides in a contract, for it may settle some difficult
questions relating to data rights in advance while both parties have
considerable freedom of choice. Unexpected interpretation of data ob-
ligations can thus be avoided. Some contractors have insisted on using
the predetermination procedure in all contracts for that very reason.
But others try to avoid it. Industry spokesmen have expressed fears
that the clause will become an avenue for the application of bargaining
power to deprive manufacturers of what would otherwise be protectable
rights in data under the private expense criterion.

Limitation or nonlimitation by prior agreement has indeed become

one of the issues that now determines who gets the contract. In other

*In the Phoenix Missile contract, the data clause specified that
no data need be delivered for a 'standard commercial part,"” but did
not exempt minor modifications, which fell under the R&D data delivery
requirement. A minor modification to a battery led to a dispute over
this requirement, the battery manufacturer (a vendor) claiming that all
the know-how involved in designing the battery was already in existence,
and the modifications amounted only to differences in shape and rated
output. Fearing disclosure of its civilian battery processes, the
vendor was about to refuse the contract. The difficulty was eventually
settled when the clause was interpreted to mean that data related to
previously developed units need not be delivered under the contract,
even though the unit itself--the particular battery involved in the
contract--had not been previously developed.
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words, data rights have become a bargaining tool. An additional clause
in DPC-24 reads, in part: '....the Government may acquire unlimited
rights in any data by means of negotiation with an individual contractor
or subcontractor, or as part of a competition among several contractors
or subcontractors.* This apparently means negotiation to purchase the
rights, but a competition among contractors might make it unnecessary
to pay anything extra for them. The predetermination clause specifi-
cally disavows any intent to require the contractor to relinquish his
legitimate rights to limit data, but there is some question whether
purchasing officials can scrupulously deprive themselves of such an
effective bargaining weapon.** Not enough experience has been accumu-
lated to verify or to allay these fears. At first glance the clause
does seem to invite the kind of "pressure' that results from the
Government's position as monopsonist. If a contractor found that it
was routinely expected to turn over privately-owned background data in
order to stay in the running for Government business, even though no
crude threats or demands were ever uttereq, and if the contractor re-
fused, his only defense would be to withdraw from competition for

Government contracts.

The "h'" Clause

A related dispute concerns the '"h'" clause which may be included
whenever the predetermination procedure is followed. This clause re-
quires that the contractor notify the Govermment in advance if he in-
tends to use any components furnished by vendors who will not turn over
all data with unlimited rights. Its purpose is to prevent the Govern-
ment's being "locked-in" to a sole-source vendor without its consent.

But it clearly implies that the contractor will put a great deal of

"9-202.2(g) (1), p. 5.

ants
W

It is interesting to note that DOD Instruction 5010.12 contains
the following statement (5a): ''Maximum use of satisfactory existing
data will be encouraged through preferential evaluation of proposals
disclosing and offering unlimited rights to such data, and through
appropriate incentive provisions in the contract."
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pressure on subcontractors, with Government backing, to turn over all
data without limitation as to use. If the contractor fails to get
advance clearance for limited rights claims, he is held responsible for
delivery of the data in unlimited form if requested. This clause was
designed for R&D contracts, but there have been complaints that some
contracting offices have been trying to insert it in production con-
tracts as well, where its threats to the legitimate proprietary claims
of vendors is much greater, and in contracts in which suppliers have
not agreed to the predetermination procedure. The Government, however,
has recently reaffirmed its intent neither to use the "h" clause in
contracts other than R&D, nor to force it on a contractor who refuses
to predetermine. In any type of contract, the "h' clause creates a
motive for considerable informal pressure by prime contractors on
vendors to surrender rights in data.

It is by no means clear that all other subcontractor problems have
been solved. As a rule subcontractors are much more anxious to protect
data than are prime contractors, who develop most of the hardware under
R&D contracts. Vendor refusal to deliver data to prime contractors has
been an almost insoluble problem in the past. Will they now be any
more willing to deliver it to the Government directly? In some cases
they will; it depends on whom they mistrust the more. But many are
simply unwilling to deliver data relating to their trade secrets to
anyone, feeling that the "limited" stamp is insufficient protection.
This is especially true of manufacturing processes, which are usually

' there

not patented. Even if process data is stamped "for limited use,’

is no way for a vendor to police its use by competitors if the informa-

tion gets out. It is like the ten-cent padlock on the storeroom door:

it keeps only the honest people out. Besides, the Government can delete

the stamp, or force the vendor to prove the validity of the claim.

Some of the most capable vendors may prefer to withdraw from the defense

hardware business if faced with compulsion to deliver their trade secrets.
It is clear that prime contractors will continue to press vendors to

deliver data to them. They usually will not accept a limitation on the

data they receive from subcontractors, being unwilling to guarantee its

security or lay themselves open to charges of breach of confidence.
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Future disputes over vendor rights in data may still be expected.

The Program Definition Phase

A problem developing somewhat outside the scope of DPC-24 is
associated with the policy known as "Program Definition'" as well as by
several other names.* In the Program Definition Phase (PDP), prime
contractors are funded in whole or in part by the Government while
preparing their competitive design proposals. In return the Government
gets unlimited rights in all prime-contractor proposals, and may take
the best elements of the design submitted by any bidder and combine it
with others even though the designer is not awarded a contract. This
process of "technological transfusion' should be of great benefit to
the Government in getting the best of possible designs, but it is also
very likely to result in a large-scale sweep-in of background rights
which-contractors regard as proprietary. The contractors complain that
their costs are not fully covered on these bid proposals, in which they
get no credit for data:developed at private expense. The vendors are
not funded at all, which still enables them to limit the technological
transfusion of their private designs. When the Program Definition Phase
is not followed, the procuring services often review the contract pro-
posals of prime contractors to make sure they are making full use of
competitive vendor sources, if possible. But when PDP is followed, the
prime contractors already have their vendors signed up and working on
engineering designs and components at the time the contract is signed.
Competition tends to focus more on design capability and overall cost
for whole systems, and less on prices of items and components for break-
out.

If the PDP approach became standard, and if vendors and subcontractors
were included in it, there would no longer be any limitation on the
Government's use of data. What it would have to pay to fund all of the
costs of design proposals and to forestall withdrawal of some firms
from the defense hardware business, or at least from its design phase,

has not been explored.

*
It is exemplified by the C-5A program and in part by the F-lll.
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POSSIBLE POLICY ALTERNATIVES

The history of policy toward data rights should warn us that there
are no simple solutions. Many of the available alternatives have
already been tried, at least in part. The difficulty lies as much in
effectuating a policy and evaluating its results as in finding new

solutions. The available choices seem to fall in several categories.

An Unlimited Rights Policy

One possible choice for the Government is to announce that hence-
force it will recognize no private rights in data and will require all
suppliers and vendors to turn over all data to it without limitation,
inciuding all information needed for manufacture, which it may then
disseminate without restrictions. (To avoid certain problems of data
management and excessive accumulation of documents, it could use the
evaluation procedures and deferred-ordering provisions now in effect.)
In those cases where the Government decided to requisition manufacturing
data and circulate it to competitive souréés, the manufacturer would
have to find his compensation in the price of the contract. Knowing
this, all suppliers negotiating for contracts could presumably estimate
the possibilitiés of loss of specialized or secret know-how and include
the value of data to be given up in their contract bids. Competition
would restrain the generation of monopoly values for data, since each
manufacturer would not be likely to take the risk of pricing data (in
the contract price) at a level higher than necessary to recover the
private costs of developing it. No lock-in could result from propri-
etary data alone.

This approach would have the virtue of simplicity. It would offer
a maximum opportunity for competitive reprocurement. It would leave to
the price system the difficult task of coordinating demand and supply
of data. Voluntary inducement would take the place of regulation and
compulsion. But its drawbacks are apparent.

On many contracts the buying offices would have to pay full value
for the rights over all uses, civilian and future military, even though

the particular contract accounted for only a small part of the use.
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This leverage effect would push price quotations up to levels which,
from the buyer's point of view, would be exorbitant. Contracting
offices would find it hard to explain how intangible costs could justify
such prices. They would favor designers offering lower quotations for
intangible rights, even though their processes and other trade secrets
might be less valuable because inferior. If the Government tried to
use monopsony leverage to force down the prices and avoid paying full
value equivalents for data, or simply refused contract quotations con-
taining intangible costs, the most creative designer-vendor firms would
turn away from the defense markets to other opportunities. It seems
likely that the diminution of creative design effort and risk-taking
innovation would, in the long run, amount to a considerable loss to the
Government.

Contractor pricing of unlimited rights would also cause difficul-
ties because of the high degree of uncertainty affecting all aspects of
the armaments business. Any manufacturer who is asked in advance to
price his proprietary data rights in his cpntract offer will inevitably
demand to know how many items of the weapons system will be procured
and over how long a period. The histories of the B-58 and B-70 show
how variable the final answer can be compared with the original estimate
of sales volume. Confronted with this kind of uncertainty, the con-
tractor is likely to demand a lump sum compensation for his data (assum-
ing it has other applications besides the weapons system in question)
rather than compensation through unit pricing. Thus the Government

might be obliged to turn to direct purchase of data rights.

Bounty and Purchase Systems

A system of purchasing data rights is similar to a system of pay-
ing for them in the contract price, except that it can be much more
selective than an across-the-board policy of paying for unlimited
rights. Some problems of a purchase system have already been pointed
out above, but there might be opportunities for the Government to ac-
quire rights at less than their market value by shrewd buying, and

thereby encourage competition. The purchase provisions of the ASPR-9
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have in fact seldom been used.* The necessity of funding the present
value of data in a prospective stream of purchases is a sufficient
deterrent to purchase, under the funding systems that exist.

The Govermment might pay for data rights, not the economic value
of the data, but a kind of reward for the ingenuity and technical value
of the trade secret. This would amount to a bounty system, and it too
could be selective. Its objective would be not so much the removal
of obstacles to competition as an added stimulus to technological
progress--a kind of substitute for the patent system contrived for non-
patentable innovations. Instead of allowing the competitive market to
determine values, the Government would resort to positive economic
manipulation. However, some elements of bounty might already be present
in certain R&D contracts when all data rights revert to the Govermment
and when the incentives to innovate and take risks with privately ac-
cumulated expertise would be inadequate on a strict cost-reimbursement
basis.

Still another variant of a purchase system might be a two-price
system. In selected cases the Government would ask for two alternative
price quotations, one for a contract under which the seller would retain
rights in items and processes developed at private expense, and a
higher one for a contract under which the Government would receive un-
limited rights in all data necessary for manufacture. The only differ-
ence between this and the pricing or purchase systems already discussed
is that it would reveal what actually had to be paid for data rights
better than a flat pricing method, and wuld pemit the Government to
choose either the limited or unlimited route, while avoiding the pur-
chase of rights when the nongovernmental applications pushed their value

too high. It may be doubted whether the Government would often accept

*Extensive investigation by the author failed to develop many
major purchases of rights by the Government. One or two purchases of
data rights in electronic and radio equipment seem to have exceeded
$1,000,000 in value. There have been some minor purchases, and some
major negotiations which failed.
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the higher price for full rights, at least without trying to use its

*
bargaining power to reduce the difference.

Licensing Systems

A system of controlled dissemination of data may be an alternative,
or possibly a supplement, to the present dichotomy of restricted data
and free data. Licensing has long been used by patentees to control
the use of technology by others. Would this work for proprietary data?
It has been suggested that the Government might include in all of its
contracts an obligation for the contractor (with flow-down obligations
to vendors) to license all limited or proprietary data to licensees
designated by the Govermment, which would not itself publish the data.

The royalty rate is, of course, the sticking point. The Govermment
could hardly name a fixed percentage in its contract regulations, since
for some data a one percent royalty would be too high, while unrestric-
ted rights on other items would be priced below cost at six percent.
The stage at which the percentage is applied is another troublesome
detail. Ten percent of value added at a processing stage might equal
one~tenth of one percent of the value of the finished product. If the
royalty rate were negotiated by the Government, it would resemble a
negotiated price for data rights. If other contractors negotiated
royalties directly with the owner of the rights, without fixed limits,
the owner could easily set a refusal price or could fix royalties at a
level that would exactly nullify all the advantage that the Government
hoped to gain by developing competitive sources. The Government could,
of course, put pressure on the owner to license rights to nominee manu-
facturers at a reasonable royalty, but it could not require this in all
contracts without in effect regulating defense contracting as a public
utility under a rule of fair return on fair value.

One other difficulty remains for a licensing policy. Unlike a
patent, when data is licensed it has to be kept confidential; the

licensee enters into a special relationship of confidence with the

*
This system is reported to have been tried out two or three times

recently, without notable success, since the Government considered the
difference between the prices to be too great.
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owner. Many firms are simply unwilling to do this. They cannot police
the use of data by everyone; they cannot guarantee that third parties
will not have discovered the trade secrets independently; they do not
want to be inhibited from practicing similar discoveries that they may
make themselves; and they do not want to incur damage suits by the
licensor for these causes.

When competitive manufacturers will not take licenses, there is
little hope of developing competition through licensing data. Fortunate-
ly this attitude is not universal; contractors do occasionally license
data at present, sometimes at the behest of the Government.* If the
Government chooses to develop selected-source competition in place of
sole-source procurement, there may be more opportunities to develop

such a license system.

Limited Rights System

The policies embodied in DPC-24 and its predecessor versions of
ASPR-9 are '"limited rights" systems, meanihg that the Government does
not have full rights to use all data for every purpose, whether rights
are limited by the proprietary test or the private-expense test. The
degree of limitation and the form of restriction can vary greatly. At
the extreme the deernment may forego the use of any supplier's private
manufacturing data and drawings for competitive procurement or for manu-
facturing in its own arsenals, while getting use of other data for all
other purposes. (Under any policy of recognizing limited rights in
data the Government would of course be obliged to insist on unlimited
rights in data actually produced in the course of a research and devel-
opment contract funded by the Government.) Some procurement experts
seem to have thought that the new policy in DPC-24 would have virtually
this effect, since something developed at private expense would be very
likely to turn up in hardware items and in manufacturing drawings. The

provisions of the regulations are elastic enough, however, to enable

*For example, although Collins Radio was prime contractor for the
AN/GRC-19 radio, the contract directed procurement of certain quantities
to subcontractors. Collins licensed data to these subcontractors; tech-
nical assistance was included with the license. Collins' compensation
was a small differential over the price paid to the other sources.
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procuring officials to minimize the limiting effects by minimizing
"private expense'" claims and skillfully using the predetermination
clause.

If the Government decided not to acquire and use manufacturing
data for competitive procurement, would it lose many of the competitive
opportunities that it has now? R&D data does little to support com-
petitive manufacture of identical copies of hardware; manufacturing
data is not usually available until manufacture has actually taken place.
Even the manufacture of a prototype or experimental model is often in-
sufficient to develop the full range of manufacturing data that will be
used. But when one firm has stabilized the design and determined all
the practices and processes necessary to produce the finished article,
are its manufacturing drawings usually sufficient in themselves to
enable other manufacturers to produce the identical article? There is
scattered evidence that for products or for processes of any complexity--
those most likely to involve "proprietary" techniques under the old
definition--the manufacturing drawings thepselves are not enough, even
though prepared in good faith by the manufacturer. There commonly seem
to be some shop practices, plant layout, tooling, pragmatic experience,
and know-how which cannot be transferred by the 'data'" medium. When
alternative sources are developed in such circumstances it has generally
been necessary for this supplementary know-how to be transferred by a
process of in-plant schooling or direct training, master tooling, ob-
servation--a direct contact between originator and transferee. Other
manufacturers, especially job shops having little design capability
themselves, can work from drawings alone when the article embodies only
manufacturing processes that are known to every practitioner of compe-
tence and which are obviously necessary. In that case the manufacturer
would need the drawings mainly for size and shape information, and for
performance specifications--the 'size, configuration, mating and attach-
ment characteristics, functional characteristics, and performance

requirements," which earlier were referred to as 'form, fit, and func-

tion'" data.
A parallel difficulty often encountered in transfer of manufacturing

drawings for competitive procurement has been that the firms that can
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really use them without further supplementary information do not want

to follow them exactly, preferring to substitute improvements here and
there from their own design shop. The firms that do want to use the
drawings to make identical copies are often unable to do so because they
lack the technological capability to back up the drawings with their

own processing know-how. Firms possessing proprietary rights in pro-
cesses and know-how usually wish to protect their information regardless
of any inability of competing firms to use it to produce identical

copies, since the information may have much wider application than that.

Government Control of Design and Other Supplementary Policies

Circulation of data for competitive procurement is not the only
instrument the Government has to forestall private monopoly in defense
supply. One means to supplement competitive reprocurement of spare
parts is in the "breakout" of Government-Furnished Equipment (GFE).
The Government may decide to breakout components and parts, procure
them itself, and furnish them to assemblers or other manufacturers as
it has long done with aircraft engines. Appendix D presents excerpts
from the ASPR enumerating guidelines for breakout decisions. GFE break-
out is, of course, subject to the same problems of criticality and
interface compatibility that may interfere with spare parts breakout
through circulation of manufacturing data. One of the most important
aspects of this problem is the prime contractor's guarantee. If an
item is broken out for separate competitive procurement by the Govern-
ment, the prime contractor can no longer test and inspect it for quality
control. The prime contractor itself may have been securing the part
or component from several competitive sources, but if the 'critical"
element was that of quality control prior to assembly, the prime is
likely to refuse to guarantee performance henceforth. The prime con-
tractor would certainly refuse to guarantee a separately procured
component.

The Government may simply try to avoid the ''brokerage" of a prime
contractor by applying its own buying leverage against a sole source.
Or it might be able to develop additional sources of supply by direct
procurement. The Government's motive to do this is certainly stronger

than is the prime contractor's.
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Strict control of design also helps to forestall design lock-in
at the source. The Government cannot control private design completely.
(If it could, then there would be no need to resort to private designers
at all.) But it can at least check the introduction of proprietary
components in place of standard items available to all. Government
procurement offices have set up standard procedures to limit unnecessary
privatization of design. Control should also be more effective under
the Program Definition Phase (PDP) procedure. Better governmental con-
trol of design will guard against those proprietary restraints originating
in the R&D phase which become restrictive in the production phase. A
strict requirement for data resulting from an R&D contract is justified
even at the risk of sweeping in some background data, since what the
contractor claims as independent R&D must be closely checked. Of course,
the expense of duplicating production facilities may limit competition
for the production contract even when no data restraints are present,
but that.is another problem. Where lock-in is inevitable, for any
reason, the Government has to shift competition back to the point of
origination of the design, perhaps through a competition for a combined
contract covering the whole research and production sequence.

Finally, the possibility of an increased role for the Government
itself in originating designs should not be overlooked. No one suggests
a total return to the arsenal concept of weapons development, but the
Government can develop certain items, components, and weapons systems
of advanced design if it chooses, as some recent examples have shown.

It may be able to use this capability as a means of bypassing some

proprietary obstacles to free choice in procurement.
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V. THE PROPRIETARY DATA PROBLEM: CAN IT BE REMEDIED?

If continued, the present Govermment policy of proprietary data
rights can either turn away from or turn toward greater limitations in
the use of data for competitive procurement. By providing for Govern-
ment acquisition of R&D data with unlimited rights, as well as other
data that is developed at public expense, by setting up predetermina-
tion procedures and program definition procedures,'by making full use
of GFE breakouts and pressing contractors to use standardized parts
and competitively available components, the Government is doing prac-
tically all that can be done to minimize restraints on competition
associated with proprietary rights in data. Lf it goes further than
this in forcing data into the public domain, it is likely to encounter
increasing resistance from those who would have a legitimate grievance
against expropriation of data or against undue pressure to release it.
The long-run effects on contractor performance could only be adverse.

But it is not clear that even the present promotion of competitive
use of data is effectively realizing its purposes, because much of the
data apparently cannot be used for competitive manufacture of identical
hardware. Although the present policy which promotes deferred ordering
and contractor responsibility for keeping data current has eliminated
some of the former unnecessary costs of data accumulation, it does

nothing to increase the transferability of data for competitive purposes.

A POSSIBLE COMPROMISE POLICY

The long struggle over data rights could be improved by a compro-
mise policy which would reduce contention in the areas that have pro-
duced the most bitter disputes--manufacturing processes, engineering
secrets, and vendors' proprietary data--while actually promoting trans-
fer of data and the development of alternative sources of supply in ’
some critically important sectors. Such a policy would have two ele-
ments. One is to remit Government demands for manufacturing process

information if contractors would furnish it with complete "form, fit,

and function'" (FFF) data, including all relevant tolerance and contour
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information as well as the design and engineering data package created
and paid for under R&D contracts. The other is to effect the transfer
~of manufacturing know-how, engineering secrets, and processing applica-
tions through licensing agreements arranged by the Government, under
which the trade secrets, tooling, and know-how would be furnished in
the degree and amount necessary for a compensation commensurate with

what is given up.

Enlargement of Form, Fit, and Function Data Policy

Contracting officers have sometimes been unable to secure competi-
tion for-an item simply because they could not find out its exact size
and shape, its "form and fit," without reverse-engineering dozens of
samples to find dimensional tolerances, even though the article embodied
no manufacturing processes unknown to the trade. Not all internal
tolerance information is considered '"form, fit, and function" data.
Tolerances related to speed of rotation and internal lubricant space
for a revolving armature, for example, might involve advance engineering
know-how: at this point the problem of producing the tolerances
so that the component will work becomes indistinguishable from what
those tolerances should be. Unless such tolerance data wé}e derived
under an R&D contract, most defense suppliers would regard it as pro-
prietary. The policy under consideration here would draw a distinction
between such tolerances and those relating‘to external dimensions or
contours involving no special engineering skills or secrets. Data
would be required for the latter, but not for the former. There might
be borderline cases, but most of the past disputes over tolerances
have not involved such borderline cases.

Form, fit, and function data would also include source-of-supply
information. Lack of this information can be troublesome. 1In buying
chemicals, for example, alternate supply sources may have to learn the’ ’
hard way which manufacturer's chemicals will meet performance specifica-
tions, and which will not, unless this data is provided them.

Under this policy the only data available for competitive repro-
curement in the absence of a licensing agreement would be R&D data,

and form, fit, and function data--including envelope drawings, the
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relevant dimension, tolerance and contour data, source of supply
information, mating, assembly and attachment data, physical character-
istics, performance specifications, and certain details of testing,
calibration, and adjustment. All data necessary to perform the missions
of installation, operation, maintenance, repair and overhaul , inspec=-
tion, provisioning, and training would be furnished by manufacturers,
except that, if manufacturing-process data were needed for maintenance,
it would not be circulated by the Government to competing firms. Under
existing conditions, manufacturing data in which the Government has
limited rights when used for maintenance and repair is not included in
technical manuals; it is safeguarded in designated repositories.

DOD Instruction 5010.12, dated May 12, 1964, first suggests that
procurement on the basis of form, fit, and function data might be en-
larged, and then goes on to point out the chief drawback to this course:
increased logistic costs.* The logistic cost of different designs
would put some limits on procurement from form, fit, and function data.

The Government would have to compare the price benefits of competition

Jate
W

with the increased or additional logistic costs for the item, if any.

“"Data managers should consider the advantages of using Performance
Specifications or Specification Control Drawings for initial procurement
of certain categories of items, in lieu of contracting for the develop-
ment of a detailed design disclosure package. Where such documents can
be used, the cost of data maintenance is considerably reduced. A sub-
stantial reduction in equipment procurement costs may also be expected
as a result of the elimination of unnecessary design restrictiveness
and the encouragement of state-of-the-art advances resulting from the
use of Performance Specifications or Specification Control Drawings.
However, the use of Performance Specifications may increase logistic
costs since each procurement usually results in the acquisition of
different parts and components. Such use also increases the number of
line items, requires new maintenance manuals, may require new training,
introduces new quality assurance problems, and requires more complicated
testing to insure suitability."

“Under procedures available at present, the contracting office
may apply specific dollar values to the cost factors associated with
introducing new items into the inventory. These cost factors are in-
cluded in the Request for Proposal (RFP), and are considered in eval-
uation of the bids. See Department of Defense Appropriations for 1966,
Hearings before the Committee on Appropriations, U. S. House of
Representatives, 89th Congress, First Session, Part 4, p. 354.
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But procurement te form, fit, and function and R&D data as
suggested above is not the same thing as procuring to performance spec-
ifications only; it would not allow as much latitude on alternative
design choice. The item would not only have to do the same things as
the item already designed, but also have to be exactly the same size,
fit in the same place, attach in the same way, show identical charac-
teristics of finish, weight, compatibility, and so on. The processes
used in the manufacturer's plant to produce these results do not matter
if a competitor can use his own to produce the design item. What does
matter is internal design when the item has interior parts whose con-
struction and assembly are not determined by form, fit, and function,
and are not fully described by available R&D data. Some items can be
described exactly by such data, but not others.

An item with variable internal construction can still be procured
in different designs without extra logistic cost, if it is not to be
repaired, and is not to be taken apart for any functional purpose. If
the item is to be repaired, it can sometimes be broken down into further
subcomponents which themselves are not repairable and which can be
procured from form, fit, and func&ion data. Procurement offices could
break out many such components and parts from assembled articles where
there is nothing critical in the assembly, provided the extra cost of
collecting, testing, and assembling parts made by different manufac-
turers does not exceed the savings achieved through competition. This
would apply to parts procurement even if manufacturing drawings for
them were circulated to competitors.

Without the requirement of the inclusion of manufacturing-process
information and the details of internal design of hardware, a Govern-
ment policy of procurement to engineering and design data developed
under R&D contracts and form, fit, and function data might produce com-
petitive results which would be little different from the limited-rights
policies in effect since 1958, although such a policy would probably

%
be easier to administer. Data derived from R&D contracts could still

Some items can be described exactly by such data, but not others.
If FFF data is available for every part of an automobile engine, for
example, the engine is fully described. This need not be true for an
electronic device, however. Conversely, although a wiring diagram may
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be used to the extent now possible in manufacture. Many items and
components could be manufactured to practical interchangeability re-
quirements from form, fit, and function data alone, especially if data
on dimensions were required, and if it were secured for the maximum
feasible breakdown of parts and components--down to the level of inter-
face "criticality" or to the highest point of nonrepairability. At
present manufacturing drawings often cannot be used for competitive
procurement even if the items are '"unlimited.'" Some items and parts
are "critical" while others cannot be manufactured from drawings with-
out supporting know-how and tooling. What remains are only noncritical
items which could be manufactured to the required standards from un-
limited manufacturing drawings, but which could not be manufactured to
the necessary interchangeability with other manufacturers' items from
R&D and form, fit, and function data alone, even after allowing for
permissible variation in the internal design of nonrepairable items.
From the Government's point of view the proprietary-data battle may not
be worth fighting for this limited group of items, since, for many of
these, competition will not produce lower costs than will sole-source

reprocurement.

List of Data Categories

In deciding what data must be furnished if asked for and what data
should be withheld, Government policy might be guided by a list of data
categories. With this list of data categories, unlike the old "pro-
prietary data" policy, no test of "trade secret" or reverse engineering
would be necessary, nor would a ''private expense' test. Rigorous def-
inition of what constitutes a manufacturing process would help to define
the difference between a manufacturing drawing and the kinds of tech-
nical data and drawings that could be requisitioned and circulated
freely for competitive purposes. Such categories should be easier to
draw up than the categories of trade secrets privileged under the old
proprietary rule. A sample of such a list in which the manufacturers

could claim limited rights is given in this report in Appendix E.

be all that a competent manufacturer needs to produce a practically
identical electronic device, an engine manufacturer may need more com-
plete specifications.
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Licensing Agreements

The Government could enlarge the area of multiple-source procure-
ment, as earlier suggested, by means of licensing procedures under
which the trade secrets, tooling, and know-how of the contracter would
be compensated for in the degree and amount commensurate with what is
given up. Licensing of data could be used whenever available data is
insufficient for manufacture, or when the Government wishes to avoid
alternative designs for items, including complete weapons systems.

It would be particularly appropriate in those cases where manufacturing
drawings and other data are insufficient for competitive procurement
under present policy, because of the need for master tooling, informa-
tion on shop practice, and testing procedures. The licensor would have
to work directly with the licensee to transfer these elements of manu-
facturing practice.

Some firms, of course, would be unwilling to offer licenses at
any feasible price, some would be unwilling to accept restricted li-
censes, and some would impose impossible cbnditions; these difficulties
with a licensing system have already been noted.* If a fee or royalty
is charged by the licensor, part of the benefit of multiple-source pro-
curement is reabsorbed in the license cost. Controlled licensing, it
should be remembered, is not the same thing as diffusion of technical
data without restraint. But if the fee is less than the cost of re-
verse engineering or the logistical cost of alternative designs, the
buyer is still ahead, while in the longer run the buyer is probably
better off with several sources than with just one even though free
diffusion of data is not attained. If the licensing firm is in such a
strong position that it can demand compensation for its manufacturing
secrets, the Government cannot get open competition for the items any-
way by circulating manufacturing data; all it can do is to see that
such lock-ins do not develop out of R&D data that should belong to the
Government with unlimited rights. On the other hand, many contractors

in this position realize that most of their secrets of manufacture are

L

“Section IV, Licensing Systems, p. 37 above.
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short-lived and would be willing to release them under license if they
were compensated, at least in part, for their value. The success of
the major defense contractors in the overall competition for defense
business depends in the long run on continually advancing design and
production capability, not on the exploitation of a particular set of

trade secrets.

FURTHER REQUIRED RESEARCH

Our information on the transferability of technology is not as

good as it should be to support either an evaluation of existing data
policy or a recommendation for new policy experiments. Intensive study
is needed of the extent to which manufacturing drawings and other data
now in the hands of the Government are actually sufficient by themselves
to enable manufacture of identical items by other sources, and of the
feasibility and relative benefits of transferring technology through

the licensing systems that have actually been used in defense hardware

production in the recent past. ’
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Appendix A

COMPLEXITY OF THE PROPRIETARY DATA PROBLEM IN AIR FORCE CONTRACTS

A survey of available documents might lead one to the erroneous
conclusion that proprietary data is a very minor problem in Air Force
procurement. Although it generates many disputes, few result in any
formal process, and written records are not collected and filed in any
central depository. Yet although it plagues all U. S. Services, this
problem is probably more serious for the Air Force than for the other
agencies of the Government, because of its considerable use of tech-
nically advanced equipment. Disputes over proprietary data hardly
ever go so far as litigation; many claims are settled verbally. Some
reach the Comptroller General for decision, since he is the official
authorized to rule on claims against the Govermment in connection with
procurement, but the entire file of Comptroller General Decisions on
technical data amounts to less than two dozen cases.

Since most claims of proprietary rigits have been negotiated in-
formally or passed without objection, there is no readily available
index of the number of times proprietary rights exceptions have been
used in records of contract negotiation and procurement from sole
sources.* The Armed Services Procurement Regulations (ASPR-3) provides
a number of reasons for exceptions which permit negotiation of contracts
that procurement officials may cite on DD Form 350 in justifying their
decisions. None of these reasons is uniquely a "proprietary' excep-
tion. The one that comes closest to it is a subparagraph of Exception
10 (ASPR 3-210.2), "for property or services for which it is imprac-

1

ticable to obtain competition.'" The subparagraph is 10-ii: ''When
competition is precluded because of the existence of patent rights,

copyrights, secret processes, control of basic raw material or similar

o

“Sole-source procurement is a narrow category of the broader class
of negotiated contracts. Contracting officials must cite a reason or
exception whenever contracts are not openly advertised for competitive
bids, even though there may be design competition among the group of
-contractors with whom the Govermment is negotiating.
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circumstances (however, the mere existence of such rights or circum-
stances does not in and of itself justify the use of the authority of
this paragraph)." The proprietary-data issue became so controversial
during the early 1960's that one may assume that contracting officers
preferred to avoid citing 10-ii--particularly in view of the implied
warning in the last parenthetical clause of the exception. A survey
of Air Force procurement for the fiscal years 1962, 1963, and 1964
reported that, out of total contract obligations of over $30 billion,
only one-tenth of one percent, or $30 million were justified by this
exception."r If this were a maximum measure of the problem, no further
attention to it would be justified. But there are other exceptions in
the ASPR-3 that include what may be considered proprietary constraints.
Another eligible exception is 10-i (3-210.2i), '"when supplies or
services can be obtained from only one person or firm (sole source of
supply)." This exception was cited for $455 million in Air Force con-
tractual obligations during FY 1962-1964; it represents only 1.5 percent

S
%

of the total obligations. ,
Another sole-source exception which may well include some instances
of proprietary-data constraints is 10-xiii: 'when it is impossible to
draft, for a solicitation of bids, adequate specifications or any other
adequately detailed description of the required supplies or services.'
Adequate specifications may be lacking because of contractor refusal
to make all manufacturing data available, though for the most part this
exception doubtless relates to quite a different problem: the difficulty
of specifying characteristics of highly experimental new equipment.
The total dollar volume under this exception, FY 1962-1964, was about
$900 million, or about 3.0 percent of the total obligations.***
Still another candidate would be 10-xv: ''Where the contemplated
procurement is for parts or components being procured as replacement

parts in support of equipment specially designed by the manufacturer,

where data available is not adequate to assure that the part or

KG. R. Hall and R. E. Johnson, A Review of Air Force Procurement,
1962-1964, The RAND Corporation, RM-4500-PR, May 1965, p. 70.

*%

Ibid.
Sk

Ibid., p. 73.
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component will perform the same function in the equipment as the part
or component it is to replace.'" On the face of it, special design
combined with lack of adequate data would strongly indicate a propri-
etary data constraint; but this exception probably relates largely to
"criticality"--the possible failure or malfunction of equipment if
component parts cannot perform as well as the‘parts made by the original
manufacturer. 'In a sense, criticality is a special form of proprietary
constraint, since it implies that the capability of manufacturing equip-
ment that will function properly cannot be transferred by transferring
data along. But the criticality constraint would remain even if there
were no proprietary rights in data at all, since the proprietary ele-
ment lies, not in data and drawings, but in unspecified know-how,

master tooling, and unwritten shop practice. Without control of these,
the contractor cannot guarantee interface compatibility and performance.
The total dollar volume under this exception, 10-xv, was $1,127 million
for FY 1962-1964, or 4.2 percent of the total obligations.

Exception 13 (ASPR 3-213.1) would appgear to be an excellent vessel
for proprietary limitations. It provides for negotiations "for equip-
ment that [the Secretary] determines to be technical equipment whose
standardization and the interchangeability of those parts are necessary
in the public interest and whose procurement by negotiation is necessary

' Standardization

to assure that standardization and interchangeability.'
here means standardization on a single manufacturer's design, while
"interchangeability" again hints at criticality. But Exception 13 has
not been used in recent years. The procedure prescribed is very elab-
orate, and contract officers seem to have found other criteria to use
for negotiation when standardization and interchangeability are impor-
tant.*.

Finally, Exception 14 (ASPR 3-214) could include many instances
of proprietary constraints, but again the primary meaning of this ex-'

ception is not proprietary data. It is intended to cover cases where

the Government is "locked-in'" with a particular supplier: that is,

o,

“Ibid., p. 72.
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where the contractor has already made substantial initial investments
which are usable for subsequent procurements, or where a change of
contractors would involve unnecessary costs to the Government or an
extended period of preparation. Clearly, the difficulty and expense
to the Government might be much greater if the existing manufacturer
has proprietary rights in what he has developed. How much of the very
large dollar volume of contracts negotiated under the investment-
consideration exception--$9,703 million for FY 1962-~1964, or over 30
percent of all obligations--involved proprietary rights without a
previous constraint we do not know.*

The Hall and Johnson survey indicates that 17.5 percent of the
total contractual obligations during FY 1962-1964 were awarded on the
basis of the "single-source'" solicitation (only one contractor was
asked to bid). In view of the many other reasons for sole-source re-
liance, this figure does not seem to be congruent with proprietary
restrictions. Proprietary restrictions may also have been present in
many instances of '"design competition'" among suppliers. The various
proprietary claims of the available design manufacturers might have
forced the Government to resort to design competition instead of
soliciting price competition for identical copies of a single design,
without forcing it all the way to sole-source procurement. The problem
of proprietary rights exists in all aspects of the procurement process,
although it may be masked by other factors of selected-source procure-
ment. The language of the ASPR-3 does not clearly distinguish between
the various reasons offered for negotiation in the procurement process.

DD Form 350 makes a distinction relevant to the scope of the pro-
prietary problem: follow-on procurements are distinguished from all
others, and are broken down according to whether the initial action
was sole-source, or subject to design or price competition. Insofar
as proprietary rights do prevent competitive bidding, the dollar value
thus constrained must be found largely in the follow-on category. It
is possible that proprietary rights may also occasionally restrict

initial procurements of new designs or components to sole sources,

)

“Ibid., pp. 10, 63.
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even at the R&D stage, as when some essential aspect of every possible
design requires the secret processes of a certain supplier. But this
seems a minor possibility for weapons systems. Proprietary restrictions
are most likely to come into play after the design is fixed and the
initial prime and subcontractors for production are to be selected.

Form 350 defines a follow-on contract as "a new procurement
(whether placed by a separate new contract or by a supplemental agree-
ment) placed with a particular contractor to continue or augment a
specific military program in instances where such placement was neces-
sitated by prior procurement decisions."* Most effective proprietary
constraints would be included here, ﬁhough the category also includes
criticality and prior-investment constraints.

The breakdown of follow-on procurements by exception class (the
reason for negotiation discussed above) is given in Table 1l for the
relevant exception classes 10-i, 10-ii, 10-xiii, 10-xv, and 14, for
Air Force contract obligations during the fiscal years 1962-1964. The
same information is given for the main classes of specially designed
equipment (as distinguished from commercial items, services, long-
standardized military equipment, and research and development) in
Table 2. 0ddly enough, the tables show that the percentage of follow-on
procurement is about the same for the design equipment group as for all
procurement obligations--one would have expected it to be greater,
since the possibility of "lock-in'" should be greater for reprocurement
obligations. The tables do reveal that the five indicated exception
classes--those in which we would expect to find proprietary constraints--
account for a much larger percentage of the design equipment group
than of all procurements: total contract obligations for the five
classes add up to 78 percent of all contract value for the design
equipment group, but only 40 percent for all obligations.

Unfortunately these tabulations do not provide a very useful esti-

mate of the true scope of proprietary restraints on competitive

“Defense Procurement Circulaf #28, 24 May 1965, para. 21-126,
p. 18.
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procurement. In the first place, as already mentioned, proprietary
rights are mixed with other restraints on open competition in these
exception categories and may be masked by them. Further, about half
the total shown for procurement of design equipment is in one category:
follow-on procurement after design competition under Exception 14,
which related to duplication of investment or extended waiting time.
The total in this category undoubtedly includes a great many cases of
proprietary limitations on the use of data for competitive procurement,
but there is no wéy of finding out how many. In the second place, the
Form 350 coding itself shows some puzzling inconsistencies. For ex-

ample, Exception 10-xv relates to '"parts or components being procured

as replacement parts in support of equipment specially designed by the
manufacturer" where competitive replacement parts may not meet perform-
ance requirements. It would appear that any sole-source procurement
under this negotiation provision would necessarily be called a follow-on
procurement in terms of the definition given. Yet under Exception

10-xv (for all types of procurement by the, Air Force, FY 1962-1964) we
find that $302 million is reported to have been placed with sole sources
but not as a follow-on. Perhaps all of this should have been added to
the total susceptible to proprietary constraints.

All we can say is that the problem of proprietary rights is most
likely to arise in the design-equipment sector, and in follow=-on con-
tracts, and in the five types of negotiated contracts shown in Table 2.
But the effective scope of the problem is no doubt a great deal less
than the approximately $7.7 billion in contracts falling into this
category for the three sample years, because the category is heavily
weighted by the prior-investment-cost constraint. The scope would
probably be smaller even if all anterior constraints were removed.

One suggestion on coding is offered here: the coding of DD Form
350 should be reviewed to see whether it can better specify the cate-
gories of decision that are actually used. The procurement action is
frequently based on "criticality," for example, yet the codes furnished
in ASPR-3 do not permit a clear identification of this basis for deci-
sion. It would also be helpful if DD 350 coding could be aligned with

the spare parts coding used in the 57-6 procedure or "Competition With
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Confidence" Program referred to in Part II. In that procedure, the
following criteria are used for noncompetitive procurement of spare
parts, in the order shown:

M - application of master tooling is required to produce an
acceptable part.

- special tests or inspection facilities are required.

- part is made from "high-integrity" castings or forgings.

- special processes or materials are required for reliability.
- part has high rejection rates in manufacturing.

high reliability is required for the part.

- other manufacturing peculiarities preclude open competition.
- design of part is unstable.

- standardization requirements preclude open competition.

Yo O PO KA
]

- use of contractor's proprietary data is required for satis-
factory production of the part (i.e., the Goverument has only
"limited" rights of use of the data).

W - part may be procured as coded if military or industry speci-
fications are substituted for contractor proprietary process
specifications.* ’

In the CWC procedure the criticality tests can also mask the

presence of proprietary rights.

*
AFLCR 310-1A, Part III.
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Appendix B

USE OF DATA AND DATA REQUIRED FOR GOVERNMENT MISSIONS

Department of Defense Instruction 5010.12 (May 27, 1964). Excerpts:

DETERMINATION OF INTENDED USE

1. Influencing Factors.

Consideration shall be given to materiel readiness and operational
planning factors which led to generating the requirements for a specific
system, end item, equipment, material or service to which the required
data relates. Other considerafions pertinent to the determination of
intended uses are:

(1) The item is for a single military installation with no repro-
curement envisioned (generally requires only maintenance data);

(2) The item is for a special military need with limited repro-
curement envisioned (generally requires omly maintenance data);

(3) The item is a "one-of-a-kind" type such as breadboard or
experimental model with no planned development or production (generally
requires development disclosure datal);

(4) The item is one that could progress from the 'breadboard ex-
perimental stages through the 'developmental prototype' stages to
final production (génerally requires developmental disclosure data
during and after the experimental stagel, and full design disclosure
data during and after the development stagez);

(5) The item, with modifications, is one planned for multi-year
usage and will involve several supply production contracts (generally
requires full design disclosure data);

(6) Item "breakout' for an end item or equipment is required to
facilitate a broader base for procurement under ﬁrime contracts or ’

subcontracts (generally requires full design disclosure data);

That information used for evaluation of a proposed design and not
for production of a finished item.

2 . .

That information complete to the extent necessary to support a
procurement or permit manufacture without additional design effort, and
without recourse to the original design activity.
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(7) The item may be procured only from a single source because
the design data which can be made available will not insure procurement
of an identical item of the requisite quality from other than the
original source;

(8) The item is commercially available from a number of sources
and identical items are not required. In such cases, the item may be
bought by use of Performance Specifications;

(9) It is planned by NATO to adopt the item, with or without
modification, as standard, and coordinated multi-national production
of the item or its components is highly probable (generally requires

full design disclosure data).

2. Intended Uses of Technical Data and Information.

Upon determination of the intended use and application of the
weapon system, end item, equipment, material or service supported by
the data,ithe intended uses of the data will be established by selec-
tion from the following list: ’

a. Research.

b. Development.

c. Design approval (includes the use of data to determine com-
pliance with specifications or other performance requirements set out
for the weapons system, end item, or equipment).

d. Initial procurement.

e. Production.

f. Quality assurance (includes inspection).

g. Installation.

h. Operation.

L. Maintenance.

j. Repair and overhaul.

k. Personnel and training.

1. Provisioning.

m. Cataloging.

n. Standardization.

o. Reprocurement.

p. Other Government requirements including multi-national produc-

tion and bilateral co-production.
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3., Preparation of Data Provisioning Check List.

The purpose of this check list is to enable the realistic
determination of data requirements early in the program, prior to com-
pletion of DD Form 1423, in order that the Department of Defense may
be assured of procuring the data essential to its needs and may be
saved the expense and difficulties involved in procuring additional
data at a later date. Use of the check list together with identifica-
tion of the influencing factors and intended uses of data will assist
in identifying the required level of design disclosure. The attached
suggested check list may be adapted to meet department, agency, Or
activity needs. Familiarity with the drawing systems and practices
of potential contractors, and with the types and kinds of data pertinent
to the job at hand, will aid in the intelligent completion of the check
list. For all intended uses, the need for data in military format
should be evaluated. Also, an understanding as to what, if any, manu-
facturing or support data may be involved is highly desirable. Prep-
aration of data provisioning check lists is considered to be a highly
complex engineering and technical task, and such predeterminations of
data requirements should be made only by Data Managers or Data Manage-

ment Officers, Program or Project Officers, or Data Review Boards.
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Appendix C

SPECIFICATIONS OF DRAWINGS AND DATA FOR DEFENSE PROCUREMENT

MIL-D-1000, March 1, 1965. Excerpts:

1. SCOPE

1.1 Scope. This specification prescribes general requirements
for the preparation of engineering drawings and associated lists, and
for application of Intended Use Categories for their acquisition. This
specification reflects Department of Defense policy to buy only those
engineering drawings that are needed, and to encourage procurement of
commercial drawings when they are adequate for the purpose. Engineering
drawings, as used in this specification, include engineering drawings
and associated lists.

1.2 Classification. Engineering drawings will be acquired in one
or more of ten Intended Use Categories and prepared in one of three
forms. Both Category and Form must be specified.

1.2.1 Indended use categories.

Category A - Design Evaluation.

Category B - Interface Control.

Category C - Service Test.

Category D - Logistic Support.

Category E - Procurement (Identical Items).
Category F - Procurement (Interchangeable Items).
Category G - Installation.

Category H - Maintenance.

Category I - Government Manufacture.

Category J - Interchangeability Control.
1.2.2 Forms of drawings.
Form 1 - Drawings to Military Standards.

Form 2 - Drawings to Industry Standards (Partial Military
Controls).

Form 3 - Drawings to Industry Standards (Minimum Military
Controls).
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3. REQUIREMENTS

3.1 General. The contract or order will identify the category(s)
and form(s) of engineering drawings to be prepared for delivery for
required systems, subsystems, equipments, items or groups of items.
Those types of engineering drawings and data necessary to conform to
requirements stated herein for the selected category(s) and form(s)
shall be prepared for delivery or selected (see 3.4).

3.2 Category Content. Engineering drawings in the categories
outlined in the following paragraphs shall provide directly, or by
reference, all information needed to fulfill the specified category
function when used in conjunction with other technical data acquired
under the contract (such as test reports, specifications, service test
plans, inspection procedures, technical manuals, etc.). When company
specifications, standards or other documents are referenced on engineer-
ing drawings, copies shall be furnished with the drawings when required
to fulfill the category intended use. A single drawing or set of engi-
neering drawings may fulfill requirements pf more than one category;
unless otherwise specified, a copy of such drawing(s) shall be furnished
with each category ordered. If originals are ordered, the category in
which the originals are supplied will be identified. A list of the
content of each category shall be furnished.

3.2.1 Category A - Design Evaluation. Engineering drawings in
this category shall provide all essential information needed to permit
an evaluation or a feasibility study of a proposed design, or to docu-
ment the results of an exploratory research, experimental, or advanced
development effort.

3.2.1.1 Engineering drawings in this category shall include as
~applicable, but shall not necessarily be limited to: lists of parts,
details of assembly, layout information, interface control data, logic
diagrams, schematics, performance characteristics, design limitations,
and details of new materials and processes.

3.2.2 Category B - Interface Control. Engineering drawings in
this category shall provide sufficient detail to enable evaluation and
control of physical and functional design interrelationships of inter-

dependent components, equipments, subsystems, systems, or facilities.
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3.2.2.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to:

(a) Configuration and all interface dimensional data applicable
to the envelope, mounting, and mating of the assemblies and subsystems.

(b) Complete interface engineering requirements; interconnecting
data and design limitations such as mechanical, electrical, electronic,
hydraulic, pneumatic, optical, etc., which affect the physical or func-
tional characteristics of cofunctioning assemblies.

(c) Any other characteristics which cannot be changed without
affecting the system design criteria.

3.2.3 Category C - Service Test. Engineering drawings in this
category shall provide all information necessary to support installa-
tion, operation, and maintenance of items, equipments, subsystems, or
systems on designated service tests.

3.2.3.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to: assembly and
installation data; adjustment, alignment, and operating information;
performance characteristics; schematics and diagrams; and information
for maintenance of the item during test.

3.2.4 Category D - Logistic Support. Engineering drawings in
this category shall provide the information necessary for identifica-
tion, description, and cataloging of items of supply; determination of
source coding and other provisioning requirements; and differentiation
between similar items for standardization purposes.

3.2.4.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to: details of per-
formance characteristics, and quality levels and test requirements when
necessary to differentiate between similar items.

3.2.5 Category E - Procurement (Identical Items). Engineering
drawings in this category shall provide the necessary design, engineer-
ing, manufacturing, and quality support information directly or by
reference to enable the procurement, without additional design effort
or recourse to the original design activity, of an item that duplicates
the physical and performance characteristics of the original design.

These drawings shall not provide manufacturing process information
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unless this information is essential to accomplish manufacture of an
identical item by other than the original source.

3.2.5.1 Engineering drawings in this category shall include as
applicable, but shall not necessarily be limited to: details of unique
processes essential to design and manufacture; details of performance
ratings; dimensional and tolerance data; critical manufacturing assembly
sequences; toleranced input and output parameters; schematics; mechanical
and electrical connections; physical characteristics, including form
and finishes; details of material identification; inspection test, and
evaluation requirements and criteria; necessary calibration information;
and quality control data.

3.2.5.2 For items not developed at Government expense, or for
which the Government has not acquired unlimited rights, engineering
drawings shall conform to 3.2.6.

3.2.5.3 When vendor or commercial items used exactly as procured
from the manufacturer are not covered by Government or nationally rec-
ognized industry association standards or specifications (see 3.5),
engineering drawings for such items shall conform to 3.2.6.

3.2.6 Category F - Procurement (Interchangeable Items). Engineer-
ing drawings in this category shall provide sufficient description
directly or by reference to permit the procurement of the same items
in the future from the original manufacturer, or functionally and phys-
ically interchangeable items from other sources.

3.2.6.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to: details of per-
formance ratings; outline and mounting dimensions; toleranced input and
output parameters; schematics; mechanical and electrical connections;
finishes and materials details when essential to operations and inter-
changeability; inspection, test, and evaluation requirements and
criteria; calibration data when necessary; and vendor item identifica-
tion of sources of supply.

3.2.6.2 When the items or components of the item ordered have
been develobed at Government expense, or if the Government has procured
unlimited rights, those drawings in this category that relate to such

items or components shall conform to the requirements of 3.2.5.
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3.2.7 Category G - Installation. Engineering drawings in this
category shall consist of all information necessary to accomplish in-
stallation such as installation drawings, installation control drawings,
schematics, wiring diagrams, etc., required to determine layout and put
items into operation.

3.2.7.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to: layout details;
interface mountings and mating information; details of interface pipe,
cable, and other attachments including identification of required hard-
ware to effect installation; information on limitations on space and
clearance requirements; data on limitations on interconnecting criteria
such as maximum length of cables, piping, and tubing; environmental
considerations such as air conditioning, heating and ventilation,
electromagnetic compatibility; shock and vibration installation accessory
requirements; auxiliary equipment and facility requirements; safety
precautions; and human engineering considerations.

3.2.8 Category H - Maintenance. Eng}neering drawings in this
category shall provide all information required to accomplish the main-
tenance concept specified in the contract or order.

3.2.8.1 Engineering drawings in this category shall include, as
applicable, but shall not necessarily be limited to: assembly and
disassembly information; installation information; test point and
lubrication point locations; special tool and support equipment re-
quirements; preventive maintenance procedures; inspection, test, checkout,
operation, and overhaul information; parts breakdowns; schematics; and
tube bend information.

3.2.9 Category I - Government Manufacture. Engineering drawings
in this category shall provide sufficient information for manufacture
by the Government. For items developed at Government expense, or for
which the Government has acquired rights or obtained consent for use
in Government manufacture, the drawings shall provide, directly or by
reference, complete information for manufacture of identical items by
the Government. The parameters itemized in 3.2.5.1 apply to these

drawings.
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3.2.9.1 When engineering drawings are subject to limited rights
and consent has not been obtained for use in Government manufacture,
drawings shall conform to 3.2.6 to permit manufacture of functionally
and physically interchangeable items.

3.2.9.2 When specified in the contract or order, the contractor
shall furnish detailed engineering drawings for Govermment emergency
manufacture.

3.2.10 Category J - Interchangeability Control. Engineering
drawings in this category shall provide complete engineering information
to maintain design integrity with interchangeability, substitutability,
and replaceability for controlled parts and compoments (see 6.1.1.10).
Controlled parts and components are referenced in interchangeability,
substitutability and replaceability working lists when lists are re-
quired in the contract or order.

3.2.10.1 Engineering drawings in this category shall provide, as
applicabie, but shall not necessarily be limited to: detail assembly
information, material identification, critical reference points, lines,
or surfaces and related dimensions and tolerances; and delineation of

critical surfaces.
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Appendix D

GUIDELINES FOR BREAKOUT OF GOVERNMENT-FURNISHED EQUIPMENT (GFE)

ASPR Committee Minutes, June 16, 1965. Excerpts:

1-326.4 Breakout Guidelines.

(a) Each decision on whether or not to breakout a component must
embrace (i) assessment of the potential risks of degrading the end item
through such contingencies as delayed delivery and reduced reliability
of the component; (ii) calculation of estimated net cost savings (i.e.,
estimated purchase savings less any offsetting costs); and (iii) analysis
of the technical, operational, logistic and administrative factors in-
volved. Each decision must be supported by adequate explanatory infor-
mation, including consultation with the end item contractor where
feasible.

(b) In deciding whether a component should be broken out, the
guidelines set forth below (in the form of questions) should be con-
sidered. Answers will rarely be "positively yes' or "positively no,"
but usually "probably yes'" or '"probably no," with the degree of prob-
ability governed by the facts of the particular case. The decision
will depend largely upon the degree and significance of the risks to
performance, reliability and timely delivery of the end item which would
be involved in breakout and upon the estimated overall cost savings.
Where the risks, if any, are acceptable and breakout is expected to
result in substantial overall cost savings, the component should be
broken out. On the other hand, if such risks are unacceptable, the
component should not be broken out.

(i) Are the design of the component (and the design of the end
item insofar as it will affect the component) sufficiently stable that
further design or engineering effort by the end item contractor in
respect to the component is unlikely to be required?

(ii) 1Is a suitable data package available for Government procure-
ment? (Note that breakout may be warranted even though competitive

procurement is not possible.)
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(iii) Can any known problems of quality control and reliability of
the component be resolved without requiring effort by the end item
contractor?

(iv) Is it anticipated that requirements for technical support
(i.e., functions such as definition of design and performance; develop-
ment of test requirements to prove design adequacy; monitoring tests
to assure compliance with established requirements; definition of qual-
ity assurance requirements for production articles; and analysis and
correction of service-revealed deficiencies) heretofore performed by
the end item contractor will be negligible? If not, does the Govern-
ment have the resources (manpower, technical competence, facilities,
etc.) to provide such support, or can such support be obtained from the
end item contractor (even though the component is broken out) or other
source?

(v) Can breakout be accomplished without causing unacceptable
difficulties in logistics support (e.g., by jeopardizing requisite
standardization of‘components)? ,

(vi) Can breakout be accomplished without causing over-fragmenta-
tion of the end item that might materially impede administration,
management, and performance of the end item contract (e.g., by unduly
complicating production scheduling or identifying (and fixing responsi-
bility for) end-item failure that may be caused by a defective component) ?

(vii) 1If a decision is made to breakout a component and to acquire
it from a new source, can advance procurement funds be made available
to provide that source any necessary additional lead time?

(ix) 1Is there a source other than the present manufacturer capable
of supplying the component?

(x) Has the component been (or is it going to be) purchased
directly by the Government as a support item in the supply system?

(xi) Will breakout result in substantial net cost savings? Esti-
mates of probable cost savings should be developed for each case on
its own facts, with consideration given to any estimated offsetting
costs such as increases in the cost of requirements determination and
control, contracting, contract administration, data package purchase,

material inspection, qualification or preproduction testing, ground
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support and test equipment, transportation, security, storage and
distribution.

(¢) 1If application of the guidelines in (b) above reveals con-
ditions unfavorable to breakout, steps necessary to eliminate such
conditions should be considered. For example, where adequate technical
support is not available from Govermment resources, or similar assis-
tance must be obtained in order to successfully accomplish breakout,
consideration should be given to the procurement of the necessary
services, such as product assurance suitability services, from the end

item contractor or other qualified source.
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Appendix E

SAMPLE LIST OF MANUFACTURING DATA CATEGORIES
IN WHICH "LIMITED RIGHTS'" ARE CLAIMED

This list of data categories has been excerpted from a 'model"
data clause drafted by an aircraft manufacturer in 1965, but not in
actual use:

Except with respect to technical data pertaining to items, com-
ponents and processes resulting directly from performance of experi-
mental, developmental, or research work specified as an element of
performance under Government contracts, technical data pertaining to
the following classes will be furnished with limited rights if called
for:

(1) Cleaning, etching and pretreatment of material before and
after forming and machining as well as engineering and manufacturing
processes not readily reverse engineered. This includes additional
information and requirements not shown in Government specifications
such as sequencing procedures which have substantially reduced corro-
sion in aluminum and hydrogen embrittlement high strength steels.

(2) Fuel tank sealing and cabin sealing processes and techniques.

(3) Engineering and manufacturing processes related to heat
treatment, stripping, protective finishes and plating techniques.

(4) Machining practices and fabrication methods which cover mini-
mum stock removal to meet inspéction, mismatch, thread discontinuities
and imperfections. Chemical milling; machining integrally stiffened
extrusions; machine programming and applications. Functions of details,
permissible fits, dimensions other than industry standard. Master
tooling, special instructions and functional tests of one or more com-
ponents after assembly. Stress flow patterns and control. Dimpling
and installation of mechanical fasteners. Class IA forgings.

(5) Engineering and manufacturing processes and procedures for
low pressufé glass fabric laminates and sandwich structures. Preim-
pregnated materials, curing cycles and adhesive formulations for
secondary bonding and joining. Reinforced plastic part fabrication.

Filament wound parts and mandrel removal. Encapsulating, potting, and
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form plastic techniques. Polyethylene fluid and gaseous tubing fabri-
cation and assembly, flareless fitting installation and tube bending.

(6) Manufacturing and quality assurance systems for testing by
means of special functional test equipment and data processing tech-
niques for electronic equipment. Special tests for environmental pro-
tection of systems, protection met’ -ds and packaging of electronic
equipment.

(7) Engineering and manufacturing processes which cover methods
of joining similar and dissimilar metals and other materials. Roll
and spot welding techniques, bonding methods and control, cementing
temperature, pressures and cure times. Test procedures, sampling and

nondestructive inspection methods.
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