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gecomsendations included in a 1975 report were designed
to improve the Federal Governaent®'s ability to foraulate
effective national materials policy by improving the adequacy of
inforration on materials R&D in the public and private sectirs.
A follownp review indicated that virtually no corrective actior
vas taken since the 1975 report. There are still no stated
pnational aaterials policy goals or obiectives; po crgaaization
has assumed responsibility for overseeing all materials R&D; apd
adequate steps have not been taken to develep a coprrekensive
materials RED informatiun systies. Following the earliei report,
Congress established the office of Science and Technology Pelicy
(DSTP) within the Executive Office of the President t0 OvVersce
scientific, engineering, anmnd technologisal coucliuiations that
require attention at the highest levels of Gover.ineémt, 0ST? L3
the best exictinyg institution to oversce the Scv< nsent's BR6D
progras. The birector of OSiIP should: deteruiune the type of
saterials R6D data needed, detersmine p .tional materials research
peeds, and develop relevant budget recomsaudatiocns. Comngress
should enact legislation which would recogmnire the Saithscnian
Science Ipnformatiun Exchonge as the official data cenier for all
materials-related research and development. ihe Preszidert of the
Exchange should be more zggressive in gathering data froas
non-Federal sources and in filling agencCy requests. The Office
of Managemeni and Budget should reguire a sanpdatoxy reporting
system for all agency materials R6D data. (BRS)
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Dear Mr. Chairman:

You have. asked us here today as you consider HR 10859, a
bill with three broad putposes: (1) to establish a mz .erials
policy for the United States:; (2) to promote a more effective
naterials research and cdevelopment capability; and (3) to
provide an organizational stcucture for the effective applica-
tion of such capability.

We. have just completec a study w~hich bears directly on tue
second purpuse = improving the affectiveness of national
materials R&D, We have underway other work which, when com-
pletud later this year. should provide the basis for jinformed
GAO commentary on the first and third purposes of the Bill.
Today, however, I want to focus my testimony on materiais R&D
information management, based on our report which is in final
preparztion. That report will be issued withia the next few

weeks and we hope that the Subcommittee will find it helpful in

its connideration of the subject legislation.



BACKGROUND

Tn December 1975, I testified before the Senate Committee
on Commerce, Subcommittee on Science, Technology and Commerce
on a GAO revort entitled, "Federal Materials Research and
Development: Modernizing Institutiouc and Managelient." I
discussed the need for institutional change relative to
maverials R&D policy and program formulation, emphssizing GAO's

repcrt recommeudaticns that:

- The Conyress cunsider establishing an institution
to analyze rational materials issues and provida

policy guidan~ne on a continuing basis;

- a comnrehensive unclassified information system
for materials research and development be established
building on existing information in the Smithsonian
Science Information Exchange (hereafter referred

to as the Exchange); and

- the Exchange include in its information system data
pertaining to materials research and development

outside the Federal Government,

Our recommendations were designed to improve the Federal
Government's ability to formulate effective national -iaterials
policy by improving the adequacy of information on materials

R&D in the public and private sectors. Unfortunately. our



follow-up review indicaces that virtually no corrective action

has been taken gince our 1975 report. Tie Office of Management
and Budget (OMB) has done nothing to implewent the mandatory R&D
reporting system called for by our 1975 recommendations. Further,
in 1976. the National Commission on Supplies wnd Shortages (NCSS)
recommended the establishment of a comprehensive materials R&D
information system very similar to that favored by GAO. The

NCSS recommendat.ons aleo have not been ‘implemented. Consequently.
there svill =re no stated natiocnal materials policy goels or
objectives; no organization has assumed responsibility for over-
sezeing all materials R&D; =2nd adequate steps have no: been taken

to develop a comprehensive materials R&D information system.

Though the basic mechanisms for maraging materials policy
and naterials R&D expenditures have improved as a result of
recent Congressional acstion, the Fedaral materials research and
development program i~ not managed cohesively and couid be cost-
ing the taxpayer millions of dollars through unnecessary dupli-
cation: the appropriation of furds to areas not related to
national goals; and the failure to coordinate Federal Government
materials research and development activities with those outside

the Federal Government,

Following our earlier report, the Congiess enacted tne
National Science and Technologv Policy, Organization, and
Priorities Act of 1976, which established an Office of Science

and Technology Policy (OS8TP) within the Executive Office of the
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president. This office was created to provide scientific,
engineering, and technoloygical considerations that reguire
attention at the hiuhest levels of Government, and to assist

the President ir providing general leadership and coordinaticn

of Federal R&D programs. In pursuit of these brnad objectives,
ASTP is to evaluate the scale., quality, and effectiveness of the
Federal effort in science and technology; advise the President

on scientific and technological considerations with regard to
Federal budgets: assist the Office of Management and Budaet with
an annual review and analysis of funding proposed fcr R&D

in budgets cf all Federal agencies; ard aid the Office of Manage-
ment and Bidget and (he agencies throughout tihe bidget development

process,

The law also established the Federal Coordinating Council
for Science, Engineerina. and Techknology. which was a group of
commi ttees, designed to assist the OSTP in promoting more effective
use of resources and facilities, and identifying researclhi needs.
One such commitiee, the Committee on Materiels, had responsibilities
including (1) assessing R&D adequacy to meet naticnal needs, (2)
coordinating total materials effort within the Federai Government,
and (3 identifying national materials :technology gaps with new
national needs. The Zoordinating Council was abolished as a
statutory entity under President Carter's Reorganization Plan
$1, ané its functions transferred to the President. We under-
stand that a similar unit may be re—established in the future

by Executive . der to operate as a sub-cabinet working group.



A centralized overview of materials R&D is necessary to
determin+ whether Federal PR&D complements private research and
whether the sum of Federal rescarch represents a viable overall
program -- without gaps 7r unnecessary duplication. The 1976
report of the National Commission on Supplies and Shortages (NCSS)
supports this conclusion. It stated that "the Commission believes
that pricrity must oo tc imprOVihg the management of the curreant
Federal materials R&D program.... Only when we know the level of
Federal and private resources that are directed to ensuring the
timely development and introduction of new materials technology,
ané only when we begin to have an unde:sstandirg of how Federal
actions other than direct furding impact on private materials
R&D decisions will we be in a position to jndge the appropriate-

ness of the level of Federal funding."

GAO believes that the OSTP is the best existi:iy institution
to overcee the Government's R&D program. Again,.the NCSS supports
GAO's view. 1ts report stated that "Central to the improved
management of the Federal materials R&D effort is the development
of a means to view Federal R&D activities in areas cutting across
departmental and agency iines (such as materials) as @ coherent whole.
This will have to be tied to the budget process. It is obvious that
the newly created Office of Science and Technology Policy will have
to play a major role here as an "hcnest broker” to ensure that

the Federal Government creates the proper environment for the



generation and utilization of technnlegy. The Office must do

more than merely advocate greater Federal funding of R&l.*

GAO RECOMMENDATIONS

To formulate an effective materials R&D policy, the CSTP
and any future Federal Coordinating Council will regjuire cata
appropriate for comprehensiv: analysis and evaluation. The
work we are now completinag leads us to several recommendations
consistent with the judgment of the NCSS regardirg materials
R&L informatior requirements. They either reiterate our December
1975 recommendations, or modify them to address the significant
events which have transpired since that time. First. we recommend
that OSTP implement it3 logisliated responsibilities. Specifically.

the Director should:
-- determine the type of materials R&D data ne~ded:
-- determine national materials research nseds; and

-- develop relevant budget recommendations for the

Office of Management and Budget.

Second, we reccmmend that Condress enact legislation which
would recognize the Smithsonian Science Information Exchange
as the official data center for all materials related research

and development.

Third, we recommend that the President of the Exchange be
r.re aggressive in gathering data from non-Federal sources, and

in filling agency requests,



Fourth, we recommend that the Director of the Ofrfice of
Management and Budget require a mandatory repor:ciny system

for all agency materials R&D data.

Finally, if the Congress finds that the Office ol Management
and Budget fails to implement mandatory reporting mrocedures,
it should enact legislation which would require that all ageuncies
report materials related R&D projects to the Exchange in a com-
plete and timely manner, The vital matter of mandatory reporting
hay been an open issue far toc long. The Congress should ensure

that this issue is soon, and finally, resclved.

BASIS OF GAO RECMMMENDATIONS

I would like to discuss briefly the supporting ratiunale

for our re.sommendztions.

Conyressional Mandate To The Office of Science And

Technology Policy/Federal Coordinating Council For

Science, Engineering., ai.d1 Tecanology

In ernacting the National Science and Technology Policy.
Organizazinn, and Priorities Act of 197¢, Congress said that the
Nation's capabilities for technological planning and policy
formulation must be strengthened, and that the appropriate scoupe,
level, direction, and extent cf scientific and technological
effort must be determined through a continuous appraisal of the

role of science and technology. RAccordingly, Congress delegated



3sTP and the Federai Coordinating Council to oversee the
Government's science and technology program; emphasizing in
sart, cheir role in ccerdinating R&D programs of the various

participating agencies.

In addition to their explicit review, analysis, and advisory
respensibilities to the President and OMB. OSTP's and the Federal
Coordirating Council's missions aiso implicitly include the
establishment of nat’'onal materials Kk&D policies and goals,
and the monitoring of materials R&D In the public and private
sectors. Together, OSTP and any future Federal Ccordinating
Council could achieve significant resuits if these missions are

implemented.

Despite its legislated mandate. 0OSTP has decided to await
the results of a new domestic decision-making process (implemented
in accordance with President Carter's Reorganization Plan #1),
before addressing the issues to be presented in our report.
However, it is our opinion +hat until these issues are addressed,
onlv limited progress can be expected toward the development of

a cohesive materials R&D program.

Designated Data Center

If OSTP is to provide leadersh.p in formulating rational
materials R&D policy, it will need comprehensive, couplete, and

current R&D information, categorized so that it can be related



to and directed toward materials problems and issues. At present.
the available intormation it inadequat: and therefore, adversely
impacts on any efforts to charnel our resources most effectively.
For example, policy makers and budget analysts must rely on in-
complete data rfor policy decisions and rescurze allocation. Also,
researchers may unnecessarily duplicate the work of others becaLse
complete jinformation (i.e., in a detailed format), is often un-

available at the inception of their respective proijects.

The process for evaluating or ¢ aterials R&D is
essentially done on an agency-by-agency lasis, based on each
agency's particular mission., No means exist by which gaps or
duplicate research can be identified in the Federal Government's
overall rateriale R&D progzam. Further. only the most elemental

data exists or non-Foederal R&D.

Federal R&D analyses have been made, but these have rarely
included materials as a special cstegory. Also, they are all
made after the fact from the compilation of decisionz already

maie, and are therefcre not an integral part of the budcet process.

In our 1975 repoct, we found that the Exchange provided the
most immediate opportunity for an effective. operational materials
R&D irformation system. 1In our opinion, the Exchange continues

to provide the most viable means to fulfill these needs.



Need For An Improved Exchange

The I'xchange can be a useful tool to the OSTP in directing
Federal materials R&D. It can also provide a valuable service
tc iudividual researchers by identifying mrojects related to
their particular effcrts. owever. the Exchange snffers from
various internal and external problems which, if not resolved,
will preclude the operation of an effective materials R&D
informatior system. Problems external to the Exchiange include

the following:

-~ several heavily oriented R&D performing acencies have
not supplied data on a substantial amount of their

research projects:;

-~ data received are often incomplete, non-standard, and

non-current;

-- and certain agercies argue that the benefits to be

derived from the Exchange are not cost effective.

The Exchange, though cleariy capable of rulfilling the

requirements, has been unaggressive and sporadic in its efforts

to compile complete and comprehensive information. Attempts to

- ant ik e

W

obtain private industry datz have been generally limited to those
industries that first c¢ontacted the Exchange. There has been no
consistent effort to solicit research and development information

from industry, state, and local governments. Most non-government
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information is obtaired indirectly through data submissions

provided by the sponsoring Federal agency. Inquiries and past
performance indicate that mest industries will not submit detailed
data regarding on-going research and iuvelopment but may submit

more goneral data that could be useful., Other non-Federal groups
are more responsive; information from universities, state, local,
and foreign governments are often readily available but the Exchange

has lecked the manpower to recuest and process the input.

Need For Mandatory Reporting

The findiugs of at least 15 studies conducted over the last
17 years have wel. esiablished tre value of th: Exchange and tha

need for mandatory reporting,

The Exchange's data tuink is incomplete and not current, pri-
marily because of agency reporting deficiencies. Presently, the
Exchange receives data on about 80 percent of all on-going R&D in
the Foderal Governmenct, but based on discussions with agency
representatives, only a fraction of the reported data appears
to be cucrent and complete with respect to funding inferm-.tior and
descriptions ¢f :the work to be performed. The cost of ~orrect.ng
these deficiencies is reasonable for agencies with well established
information systemsg. Though the cost nay be substantial for others.
we believe every agency needs tc develop an effective information

system.
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In a 1972 report, the General Accounting Office concluded
that the ability of the Exchange was being handicapped by non-
reporting agencies. Accordingly, it recommended that OMB evaluate
the role of the Exchange and then determine whether mandatory

reporting should be imposed.

The OMB later advised the General Accounting Office that
it would not reguire mandatory reporting since it felt that
voluntary submissions were sufficient. Nevertheless. it recom-
mended that a study be Gone to determine the future of the
Exchange and the need for mandatory reporting. Accordingly.,
OMB authorized a $33,000 study of the Exchange by a private
management and conzultiné firm. The study, which was completed
in 1973, found that the Exchange provided berefits that exceeded
its costs many times over, and recommended that the Exchange be
recognized as an cfficial element of the Federal Government.
While it did not address mandatory reporting per se, the study
recommended that exacutive departments and agercies be reguired
by Exesutive Order to use the Exchange for exchandging research

information.

Almost five years later, no Executive Order has been issued,

and OMB has not implemented any of the study's recommendations.

Legislation May Be Required

As illustrated by numerous studies, the need for mandatory

reporting procedures is an issue that has been neglected far too



long. Although cognizant of many of these studies and their
recommendations, OMB has still not imposed mandatory reporting
for all Federa2lly sponsored R&D. Accordingly, Congress should
enact legislation such as it did with the "Water Resources

Research Act of 1964“ (Public Law 88-379).

The Act was established to assure the Nation a supply of
water sufficient to meet the requirements of its expanding popu-
lation. It authorized: (1) appropriations to establish a
water resources research institute; (2) the Secretary of the
Interior to make grants and contracts related to water research
(then valued at an estimated $70 million); and (3) the estab-
lishment of, in such agency and location as the President would
determine, a center for cétaloging current and projected scientific

research in all fields of water resources.

In an October 1964 memorandum. President Lyndon Johnson noted
thact water resources research projects were particularly difficult
to coordinate because of the overlapping statutory missions of
numerous acencies. Recognizing its progress in cataloging water
resour ~es cesearch, President Johnson designated the Exchange as
the general purpose facility for such information. In addition,
each participating agency was required to provide the Exchange
with information regarding on-going and proposed research. The
program's success can be measured by the fact that the Exchanage
now receives data on virtually 100 percent of all water research

projects.
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In 1964, Federal water research projects were valu:d at
$70 million. By 1975, the program had grown to an estimated
8000 projects wvalued at $200 amillion. By contrast, the materials
R&D program is even more diverse (ar estimated 17,000 projects).
and costs two to five times the amount of the water research

program.

The precedent has been set. The Exchange is now recognized
as the official center to catalog on-going and planned water
resources research., All agencies that sponsor water research have
established reporting systems to insure compliance with the intent
of the law aud have thereby éemonstrated the feas.bility of
mandatory reporting for materials related research and development
projects. Further, the OSTP is ncw on record favoring the concept

of mandatory reporting for all materials R&D.

The history of inadeguate reporting dates to the 1960's

and will likely continue until appropriate action is taken.

Because the Congress considered the $290 milli~rn water
resources program sutficiently important to warrant mandatory
reporting, mandatory reporting should be considered even more

vital for the more Civerse and more costly materials R&D program.

That concludes my formal statement, Mr. Chairman. I shall

be pieased to answer any questions the Committee may have.
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