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LETTER OF TRANSMITTAL

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,

Hon. OLIN 1E. TEAGUE, Waehington, D.C., November 26, 1976

Chairman, Committee on Science and Technology,
Hou8e of Representatives, Waehington, D.C.

DEAR MR. CHAIRMAN: I am glad to submit to you our Subcom-
mittee's Special Oversight Report "Review of Technology Transfer
to the Organization of Petroleum Exporting Countries."

The United States has come to rely on the import of petroleum
from the O.P.E.C. countries for an increasing share of our total energy
needs. As imports have increased, and as tie rice of these imports
have also increased, we have sought to "recycle" the dollars flowing
abroad by increasing our transfer of American science and technology
to these countries. Our hearings on this subject sought to establish
the facts about the trends in type and volume of this technology
transfer and to develop an assessment of the possible long-term impact
of these activities. Our report makes a number of specific recommenda-
tions about American policy in this field.

In the preparation of this report, our Subcommittee had the
assistance of Ms. Claire R. Geier, Analyst in Science and Technology,
Congressional Research Service, the Library of Congress. Ms. Geier
prepared the Summary and Analysis of the hearings.

I commend this report to your attention, to the attention of the
Members of the Committee on Science and Technology, and to the
Members of the House.

Sincerely yours, RAY THORNTON, t.hairman,

Subcommittee on Domestic and
International Scientific Planning and Analysis.
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SPECIAL OVERSIGHT

Research and development is conducted throughout the Federal
Government. Most agencies and departments support research and
development to further advances in those fields of science and tech-
nology which are related to their mission.

In the House of Representatives these research and development
activities are reviewed individually by a number of standing Com-
mittees having jurisdiction of the various programs, agencies, and
departments. Beginning with the 94th Congress, the rules of the
House provide a a continuing review of the entire Federal re-
search and development effort be done. For this purpose the Com-
mittee on Science and Technology is charged with the function of
Special Oversight in this area. -Rule X, paragraph 3(f) provides
that "The Committee on Science and Technololy shall have the
function of reviewing and studying, on a continuing basis, all laws,
programs, and Government activities dealing with or involving
non-military research and development." This Special, Oversight
function is to be performed in addition to the legislative and direct
oversight function of the standing committees.

The review and the recommendations included in this report are
made pursuant to this Special Oversight provision of the House rules.

(ViU)



RECOMMENDATIONS

The Special Oversight hearings I covered by this report were held
for the purpose of reviewing the scope and impact of United States
science and technology transfer activities to the O.P.E.C. countries.
The hearings sought to obtain information about both government-to-
government cooperation activities as well as activities involving the
private sector in the United States.

The Subcommittee, having reviewed the testimony received in
public hearings and the information developed in the background
report I prepared by the Library of Congress, makes the following
recommendations regarding American policy for technology transfer to
the rapidly developing, resource-rich nations:

RECOMMENDATION 1

A POLICY FOR SCIENTIFIC AND TECHNICAL COOPERATION WITH
THE RAPIDLY DEVELOPING, RESOURCE-RICH NATIONS Is NEEDED
AND.SHOULD BE DEVELOPED

The transfer of technology and the provision of scientific and
technical assistance from the Unitcd States to countries with
large amounts of natural resources such as petroleum, natural
gast metals, and other raw materials can benefit both the
Umted States and the receiving country. Particularly where
the United States buys large quantities of raw materials from
a country, sales of technology and provision of scientific and
technical assistance can help maintain a balance of payments
while assisting the other country in meeting its own goals of
rapid industrialization and strengthened agricultural produc-
tion. Such cooperation can also serve to promote regional
development, stability, and peace. The United States has
long had a policy for providing technical assistance to the
less-developed countries, but no comparable policy exists for
those countries that "graduate" from such aid when they
achieve a degree of self-sufficiency. A comprehensive policy
to govern scientific and technical cooperation with these
countries and to clarify ninder what, conditions science and
technology transfer should be encouraged and discouraged is
lacking and is increasingly needed.

I U.S. House of Representatives. Committee on Science and Technology, Ninety-Fourth Congress, No.
50, Subcommittee on Domestic and International Scientific Planning and Analysis Special Oversight
Hearing on Technology Transfer to the OrganLiation of Petroleum Exporting Countriles bctober, 1975.

S U.l. House of Representatives, Committee on Science and Technology'd Serial Vu, Subcommittee on
Domestic and International Scientific Planni rg• and Analysis, Bakgr0und Study Technology Transfer to
the Middle East O.P.E.C. Nations and Egypt, 1870-1#75, September, 1976.

(1)
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RECOMMENDATION 2

TECHNICAL ASSISTANCE BY THE UNITED STATES GOVERNMENT
TO THE DEVELOPING, SELF-SUSTAINING NATIOI3 SHOULD BE
PROVIDED ON A REIMBURSABLE BASIS

Experience to date shows that the rapidly developing, self-
sustaining, nations who wish to receive United States tech-
nology and technical assistance for economic planning and
development are prepared to pay for such assistance. This is
a sound basis for providing scientific and technical assistance
because it relieves the American taxpayer of the financial
burden of providing such assistance and because it can serve
to open the doors for private sector participation.

RECOMMENDATION 3

To ENABLE THE UNITED STATES TO PROVIDE TECHNICAL
ASSISTANCE TO THE DEVELOPING NATIONS ON A SUSTAINED
BASIS THE FEDERAL GOVERNMENT SHOULD CONTINUOUSLY
AND VIGOROUSLY ENHANCE AMERICAN CAPABILITY IN SCIENCE
AND TECHNOLOGY

Given America's present scientific and technological po-
tential and the ingenuity of its people, the only truly
inexhaustible resource the United States has is probably
science and technology. However, considering the rapid growth
of science and technology, and the rowing complexity of
the relationship of this feld to societal problems and needs,
this resource, perhaps more than any other, can be under-
utilized or otherwise inadequately capitalized upon. Recent
years produced evidence that there is a need for strenghtening
the nation's scientific and technological effort and for giving
it stronger support in accordance with serious consideration
of national priorities. Unless this is accomplished, scientific
and technical assistance to the developing nations could, in
the long run, prove to be a process detrimental to the United
States, and could fall short of providing a source for sus-
tained growth of the developing world.

RECOMMENDATION 4

UNITED STATES POLICY SHOULD RECOGNIZE THAT OVER THE
LONG TERM, ALL RAW MATERIALS, INCLUDING PETROLEUM,
ARE EXHAUSTIBLE, AND JOINT RESEARCH AND DEVELOPMENT
ON ALTERNATIVE MATERIALS AND ENERGY RESOURCES SHOULD
BE ENCOURAGED

Petroleum will continue until the end of the century, to be
an important energy and raw material source, but it must be
recognized, as some producing and consumer countries
havo already done, that over the long term petroleum is too
precious to burn as a fuel. Both the United States and the
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resource-rich nations, therefore, have a common, long-term
interest in reducing their economic dependence on crude
oil. The optimum use of these resources and the avoidance
of less than optimum use, such as the present flaring of
natural gas in some of the producing countries, must be
avoided, and cooperative research and development on
alternate energy sources and materials and their conservation
encouraged.

RECOMMENDATION 5

WITH A FEW EXCEPTIONS, SUCH AS SENSITIVE MILITARY AND
NUCLEAR TECHNOLOGIES, THE UNITED STATES SHOULD Bu
PREPARED To PROVIDE A BROAD RANGE or TRAINING, TscH-
NOLOGY, AND KNow-How TO THE RESOUROE-RICH, DEVELOPING
NATIONS

Competition to provide technology to the resource-rich
develop' nations is strong. Countries in Western and

astern Europe, the Western hemisphere, and the Far
East are actively seeking recipients for technology of all
types. Transfer of technology in the broadest sense %cludes:
technical training; management training; the use of statisticalmethods; agriicultural technology incluig irrigation, ex-
panded protein (red meat) production, and food science'and
technology; road development- ships and port facilities
for petroleum, agricultural products, and industrial equip-ment; telecommunications; building construction; desi-j.
nation; petroleum technology; solar energy technology; and
computers. The receiving countries are aiming at some
measure of self-sufficiency in food, consumer goods and
basic industrial products, and their ability to absorb ad-
vanced technology will gradually increase. Fears of future
competition appear to have limited justification when the
expanding markets and the continuing United States
advances in science and technology are taken into
consideration.

RECOMMENDATION 6

BILATERAL AGREEMENTS To PROVIDE FOR THE BUILDING OF
SCIENTIFIC INSTITUTIONS FOR ADVANCED EDUCATION AND
ACADEMIC RESEARCH SHOULD BE ENCOURAGED

A strong base of scientific institutions will serve the rapidly
developing countries well over the long term. It .will
afford a place to teach and do research for nationals of the
country and others and thus contribute to a reversal of the
"Brain Drain". If these institutions are built on the example
and traditions of Western universities and research institu-
tions, they will serve to increase cooperation with Western
scientists and other professionals.
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RECOMMENDATION 7T

INDIVIDUAL. FEDERAL AGENCIES SHOUT.P BE ENCOURAGED To
RESPOND TO REQUESTS FOR REIMBURSABLE ASSISTANCE

Requests byM the rapidly developing nations for scientific
and technical assistance offer opportunities to advance the
national objectives of the Umted States. The Federal
agencies can help identify qualified talent, suggest com-
mercial opportunities, and assist in many other ways. The
Governments of other countries, such as Japan, France,
and West Germany, perform an active role in this field,
and the United States Federal agencies should, within the
limits of the existing law, do the same.

RECOMMENDATION 8

A LEAD AGENCY SHOULD BE DESIGNATED WITH RESPONSIBILITY
FOR REIMBURSABLE SCIENTIFIC AND TECHNICAL ASSISTANCE To
THE RAPIDLY DEVELOPING, SELF-SUSTAINING NATIONS, AND

COORDINATION BETWEEN UNITED STATES FEDERAL AGENCIES
SHOULD BE IMPROVED

There exists no focal point in the Federal Government which
can provide an overview of technology transfer activity and
insure consistency with the policies of the United States with
regard to the transfer of science and technology to the
resource-rich, rapidly developing countries. Numerous offices
of the Federal Government have assumed various responsi-
bilities for parts of these activities as immediate needs arose.
The designation of a lead agency, with respon.sibility for
both Federal activities and for assisting U.S. private enter-

rise, would substantially improvethe ability of the United
States Government to provide scientific and technical as-
sistance and strengthen over-all policy implementation in
this area. It should be kept in mind that the gains totthe United
States from the establishment of good relations with these
countries can be substantial, while failures can injure the
United States interests and slow down the producer-consumer
dialogue. The Agency for International Development which
now has responsibility for so-called concessional (non-
reimbursed) assistance (loe,; not appear well-suited to this
task because the focus on its present mission of providing
no-cost, frequently labor intensive technology rather than
capital-intensive, high-and medium level kinds of technology
and because the resistance of some resource-rich nations to
deal with it.
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RECOMMENDATION 9

A BETTER EFFORT SHOULD BE MADE To MONITOR AND ANALYZE
THE KINDS OF TECHNOLOGY TRANSFER TAKING PLACE To THE
RESOURCE-RICH NATIONS So THAT LONG-TERM TRENDS AND
IMPLICATIONS CAN BE ESTABLISHED

For Western and other nations friendly to the United States,
much of the technology transferred from the private sector
occurs under a generallicense which requires no special per.
mits or registration. By the nature of the private sector,
with its competitive nature and proprietary information,
specific information on exported technology is difficult to
secure. Similarly limited information is available about
technology transfers by the U.S. and other governments.
Various arms of the Federal Government maintain an aware-
ness of the level of activity and the nature of technology
being transferred, but factual data is required for accurate
long-range planning and analysis. Such data is not now
available.

RECOMMENDATION 10

SCIENTIFIC AND TECHNOLOGICAL ASSISTANCE To THE RAPIDLY
DEVELOPING NATIONS SHOULD BE INITIATED AND PERIODICALLY
EVALUATED ON THE BASIS OF PRACTICABILITY, HOST COUNTRY
COMMITMENT, SIGNIFICANCE OF THE EFFORT, AND UNITED STATES
NATIONAL INTERESTS

Individual scientific and technological assistance projects
should be carefully evaluated bothbefore they are initiated
and on a periodic basis as they proceed. The criteria of
practicability, commitment to the project by the host coun-
try, significance of the project or activity, and the contribu-
tion to the furthering of the United States national interests
should be broadly applied in the evaluation of all such
projects.

0
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SUMMARY AND ANALYSIS OF HEARING

IWntODUCTION

On October 28 29, and 30 1975 the Subcommittee on Domestic
and Int/urnation&d Scientific Planning and Analysis of the House
Committee on Science and Technology held hearings on technology
transfer to the Organization of Petroleum Exporting Countries,
OPEC.

The OPEC organization includes 13 members: Abu Dhabi, Algeria,
Ecuador, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nigenia
Qatar, Saudi Arabia and Venezuela. Over the past five years Qan
especially in the last two years, these nations have been catapulted
into a subject of Congressional concern because of their controlof oil
reserves on which this nation depends. They now have the unusual
distinction of being both underdeveloped and rich.

The United States has the technology which the OPEC nations
need to industrialize and they have the money to pay for the tech-
nology, the know-how, and the services. At the same time the United
States can regain some of its petrodollars through the transfer of
technology to these countries and to other Less Developed Countries
(LDC) where petrodollars might be invested through grants, loans
or direct investment. In his opening remarks, Chairman-Ray Thorn-
ton commented:

"It has been estimated that these countries control up to 80
percent of the world's proven oil re5erves. As the OPEC nations
recycle their oil profits to diversify their petroleum-based econ-
omies through inustrialization, new concentrations of technology

transfer are underway. The OPEC nations have the opportunity
to compress the industrialization process to perhaps a decade
from the usual century which is often r uired. In this respect,
the technology being transferred to the OPEC nations is a umque
situation, which may not be repeated in the future. [p. 11]

The hearings concentrated on Iran and Saudi Arabia since these
are the two countries with which the United States has established
Joint Commissions for economic development. If more agreements
are established in the future with other OPEC countries, however
the issues and conditions would probably be similar to those noted
at these hearings.

The subjects considered at the hearings included:
"(1) What science and technology agreements exist between the

United States and the OPEC member nations?
"(2) What is the magnitude and kind of competition from other

industrial nations?
"(3) What is the level of dialogue between the science and tech-

nology offices of the Federal government involved in international
matters and between the Government and American industry?

S Numbers In brackets indicate location in printed hearings report.
(7)
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"(4) Is the Federal Government studying the long-range impacts
on the receiver and the supplier of technology?

"(5) What is the ability of the OPEC countries to absorb tech-
nology?" [p. 2].
Overall the Subcommittee was interested in establishing the long
and short range impacts of U.S.-OPEC technology transfer.

The following is a summary of the major issues raised during the
hearings with the comments, interpretations and solutions presented
by the witnesses. Since the area of technology transfer to the OPEC
nations is relatively new, the testimony emphasized organizational
developments to date and the problems and prospects encountered
at this stage of relations. It is interesting that the subject area is so
new that a review of current periodicals revealed a dearth of informa-
tion on the concept of technology transfer to these nations. Thus, the
witnesses had little previous information, or studies on which to rely.
The Subcommittee hopes to develop the subject of these hearings in
greater depth at a later date.

OVEVIW

The United States has many reasons for taking an interest in
technology transfer to the OPEC countries. First, it hopes to regain
some of its excess petrodollars through the sale of technical goods
and expertise. Second, it hopes to foster peace and stability in the
Middle East by helping these countries develop the infrastructure
necessary to industrialization. Third, by transferring technology to
OPEC countries the U.S. may be able to assist other developing
countries through capital from OPEC and our own technical expertise.

The immediate concern of those U.S. agencies directly involved is
planning the development of an infrastructure in anticipation of
greater technology transfer in the future. Federal agency involve-
ment in lending assistance and expertise to both Saudi Arabia and
Iran (as well as ongoing cooperative agreements with several other
developed and developing nations) is now at a level that cannot
expand much further. The U.S. Federal agencies are primarily re-
sponsible for domestic research and development and do not have
adequate staff and funding to carry on the work of the Joint Com-
missions. Greater involvement was suggested for the private sector
while insuring a means for monitoring their activities. Efforts cur-
rently underway are diffuse, involving the Department of State, the
Agency for Inte'national Development (AID), the National Science
Folmdation, the Departments of Agriculture, Treasury and Com-
merce, and in each case funds for such efforts as well as personnel are
drawn from other parts of the budget. The diffusion of the Federal
Government's efforts has also impeded assessment of ongoing research
and development efforts.

The Joint Commissions with both Saudi Arabia and Iran appear
to have been effective in bringing government experts together to
discuss priorities, resources, and levels of effort with regard to their
individual countries. The Joint Commissions also have responsibility
to encourage private activity in approved areas; but at present there
is no monitoring of private activity and the extent and nature of
private involvement are not clear. Since they operate on a govern-
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ment to government level, they have potential for encouraging
greater growth and significant research and development. As an
example of current efforts to date, the U.S.-Saudi Arabian Joint Com-
mission on Economic Cooperation requested the National Science
Foundation to undertake a survey of the requirements for an effec-
tive science and technology base in Saudi Arabia. The findings of the
survey, which are detailed later in this discussion, illustrate this
agency's activity in determining the level of knowledge, current and
future needs and other requirements for creating a scientific and
technical infrastructure in an underdeveloped society.

In view of the present dispersion of effort in reimbursable technical
assistance among several organizations, some witnesses underscored
the need for a central focus for reporting, assessing, and insuring
adequate funding and for maintaining a balance in the transfers.
Given the relatively low, but growing, level of current effort, this
could be undertaken with present structures or could be handled by a
separate agency or office created for such a purpose.

Economic risks such as threats to U.S. labor or the possibility of
OPEC turning into another Japan seem unlikely at least for the next
several decades. Although testimony indicated this could be a future
possibility, most witnesses felt that the U.S. could protect itself by
pricing its technology high enough to insure an adequate return of
money for its own research and development investment. It was sug-
gested that in this way the U.S. could always remain several steps
ahead of potential competitors by maintaining a continually high
level of technological development, but specific mechanisms for
implementing this approach were not elaborated upon.

Security risks at this point seem minimal because of the current low
level nature of transfers. Although it would be unwise to transfer high
level technology for security reasons alone, it would also be counter-
productive because the OPEC countries do not yet have the ability to
absorb high technology. One witness suggested that the U.S. introduce
high technology concepts withov t relinquishing all hardware through
the sales of frameworks and services, e.g. computers. This would be
especially useful for collecting and disseminating information and
developing management skills.

Finally, it was suggested that if the United States does not sell
technology to the OPEC countries some one else will. If the U.S. is
selective in the types of technology it transfers, bearing in mind the
level of resources and current needs of both nations, it should be able
to be instrumental in assisting in the technological advance of the
OPEC nations as well as regaining some of its petrodollars. The
question arises, however, whether such selectivity is possible at
present, given the dispersion of responsibility through several agencies
and the lack of a central coordinating mechanism in this area.

ANALYSIS oF HEARING

DEFINITION

Technology transfer, including specifically reimbursable technical
assistance which was of interest in these hearings, can be defined nar-
rowly as the transfer of advanced technology or broadly as the transfer
of any components of advanced technology. The latter definition
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includes the exchange of hardware and software, information, advisory
teams and manpower.

Dr. Oswald Ganley of the Department of State, defined technology
transfer as:

1 . .transactions and interactions resulting in an improved
technological capability of the transferee in return for value
(monetary or non-monetary) to the transferor. It is a flexible
term, the precise meaning of which is related to the specific
context in which it is being used. Its subject matter may include
such things as systems, hardware-materias, software-information,
training, management, and others. The term does not include
the mere sale o" consumer products." [p. 51.

U.S. INT1RET IN TECHNOLOGY TRANSFER TO OPEC

The United States has a number of reasons for wishing to transfer
technology to the OPEC countries. These countries are wealthy but
not highly developed. They are, therefore, in an unusual position of
being able to expedite their own industrialization by buying advanced
technology and services. Since the U.S. purchases a substantial amount
of oil from the OPEC countries they have acquired a significant
amount of U.S. petrodollars. One way of regaining some of these
petrodollars is through the sale of technology to those OPEC countries
that have decided to industrialize. A second reason for U.S. interest
in technology transfer to OPEC is the promotion of stability in the

Middle East. Most of the witnesses agreed that the industrialization
of the OPEC nations would contribute to stability and peace in the

Middle East. Finally, another reason for U.S.-OPEC technology
transfer is the expectation that the OPEC countries may invest their
capital and U.S. expertise in other developing third world countries.

Level of U.S.-OPEC Techro logy Trasfer
Testimony at the hearings underscored the modest level of tech-

nology transfer to OPEC now and in the foreseeable future. While
the OPEC nations are in a position to pay for advanced technology,
they have only recently begun to build the necessary infrastructure
for using such technol '. Thus, current efforts are primarily of atn
informational and educational type intended to lay &e groundwork
for a scientific and technical base. Dr. Ganley commented that
" . . one of our early goals is to improve and increase the infrastruc-
ture of universities, of trained manpower, and of research laboratories
to make it possible for the country to increasingly absorb more
sophisticated technology." [p. 17]. But, he added, "... at the begin-

ning it will have to go rather slowly." [p. 17].Currently the United States has cooperative science and technology

agreements with only two OPEC countries, Iran and Saudi Arabia.
In both cases, there is a need to establish a scientific and technical
base as well as to create institutions for their continued growth.
Dr. Robert Hughes, Assistant Director for National and International
Programs of the National Science Foundation, in commenting on a

needs survey conducted by the NSF for Saudi Arabia, noted ". . . at

the moment we are setting up the institutional arrangements to make

possible future transfers of teclmology. In the case of Saudi Arabia
we think it will be many years before there is any large scale transfer
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other than turnkey operation where plants are sold, moved in and
operated for them." [p. 357].
Mean of Techlo og Tranfer

Dr. Victor Basiuk, a private consultant from Arlington, Virginia,
stated that currently there are two mechanisms for handling tech-
nology transfer with OPEC. Either the Special Technical Services
(STSý division in the Agency for International Development (AID),
or the individual Joint Commissions established for scientific, tech-
nical and economic development facilitate the transfers. The latter
each handle transfer in their own way in the absence of a central co-
ordinating office. The former is ". . . the central point within the
U.S. Government to assist non-AID countries in obtaining on a
reimbursable basis, U.S. technical assistance where public agencies
are involved." (p. 321]. Some witnesses suggested that the OPEC
nations are averse to operating through the STIS because of its associa-
tion with AID and the implication that they are accepting charity.
They prefer the Joint Commission structure becai ',e this places the
cooperation on the government-to-government level and is based on
reciprocity.

In the realm of private industry, the Department of State, when
contacted by one of these nations, refers action to the Commerce
Department Action Group for the Near East, CAGNE. These referrals
are made through the national desks or through the Bureau of Oceans
and International Environmental and Scientific Affairs (OES).

THE AGENCIES AND TECHNOLOGY TRANSFER

Overall Federal agency involvement comes primarily through the
Joint Commission category. When the Joint Commissions are created
they are usually established through a Ministry of Economics, in
one of the OPEC nations and a U.S. Department or agency which
becomes the "lead agency." "The [U.S.-Iran] Joint Commission
itself is chaired by the Secretary of State and the Iranian Minister of
Economic Affairs and Finance." [p. 8]. According to Dr. Ganley,
who acts as chairman for the U.S.-Iran Committee on Science,
Technology and Education, the function of the Joint Commissions
and their various coitn.ttees ". . . is to define and agree on areas
for mutual cooperation, to set priorities for program action, to provide
a forum for policy discussions related to interests, to insure continuous
facilitative high level attention in both governments to aspects of
cooperation and to coordi tate, where useful, the identification of
resources which can contribute to cooperative programs and assist in
their application." [p. 8].

Once the Joint Commissions have been established, the lead agency
can recruit other agencies to participate in tl'eir different committees.
Thus, the Department of Treasury is the lead agency for the U.S.-
Saudi Arabian Joint Commission on Economic Cooperation. It has
requested that the National Science Foundation assume responsibility
for the work upner the Committee on Science and Technology.
Similarly the Department of Agriculture has been active in the
U.S.-Iran Joint Commission activities as well as those of the U.S.-
Saudi Arabian Joint Commission.
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. Although this arrangement has been satisfactory for the creation

and early implementation of the work of the Joint Commissions, it

appears that eventually the private sector will have to absorb more

of the actual work if the Joint Commissions are to be effective.
To date agency teams have been asked to assess the needs of the

OPEC countries, send advisory teams, alone or to accompany tech-

nology, and staff the Joint Commission. Once the initial assessments

have been made, however, and more personnel is required, the Federal

agencies have to decline increased commitment. As noted in the

overview, the Federal agencies are responsible for domestic research

and most of them do not include line items in their budgets for inter-

national coo operation (especially in terms of particular countries).

Moreover, the United States maintains Joint Commissions with

countries other than Iran and Saudi Arabia and the staff drawn from

the agencies is usually the same for the work of all these Joint Com-

missions. Dr. Ganley discussed this in his testimony:

"For instance, in the Middle East in addition to Iran and Saudi

Arabia, we also have joint commissions with Egypt, Israel,
Tunisia, India, and Jordan. There are in addition 11 U.S.-USSR
joint commissions. That will be a subject of further hearings by

yOur committee I believe on 18 November. And then there is a

lrge number of other such bodies, all of these calling for expertise
from essentially the same people. Some very visible difficulties

are starting to appear. The system is simply starting to become

overwhelmed. In the Department of State, we believe very

strongly, and many of the technical agencies fully concur with us,

that these relationships are extremely important to the United

States." [p. 11.]

The issue is not just overloading of agency staffs but of eventual

neglect of domestic research. Dr. Ganley suggested that ". . . the

Congress provide the necessary resources to permit the technical

agencies to carry on this important work without havmin to divertt

monies and people from domestic research programs, which as pre-

viously stated, are so vitally necessary to prove te inovatve
dyn% mism to keep U.S. technology second to none." [p. ..1

There are some benefits, however, to this use of Federal agency

personnel as Dr. Wcst, Administrator of the Economic Research

Service in the Department of Agriculture, commented:

"We do not send any but good people overseas. So anytime you

take a good person, then you do effect domestic programs ...
But if you look at long-term objectives, we feel that technical
assistance has a high priority particularly in these countries
where the Federal Government has set some priorities above what

we consider to be the development priority, that is the recycling
of dollars and peace and political stability in this area. This is

one reason why we do not send any but good people overseas.
A person here is a cog, albeit an important cog, a ig wheel. He

goes overseas and he is the wheel. That is why a good man can

really accomplish a lot over there, whereas a person who is not

quite that competent can do his part here but will be carried along

as part of the big wheel. Now we need really capable people

overseas-because they are there by themselves and everything
hinges on him.
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There is also another aspect of this. The opportunity to be the
wheel over there is tremendous for their training, and these
people come back much more .capable and with a broader ex-
perience . . ." [p. 201].

In spite of the experience gained by Federal agency personnel in
working overseas, Dr. West agreed with Dr. Ganley that "... a
real problem with us [is] in that our appropriations do not include
working overseas." [p. 204]. Reimbursement, when it does not come
from Saudi Arabia or Iran, for example, comes from AID, or under
the authority of section 661 of the Foreign Assistance Act. But there
is no central funding mechanism. ,

THE NEED FOR PRIVATE INDUSTRY PARTICIPATION

To alleviate the burden for cooperation under the Joint Com-
missions it was suggested that private industry assume a greater
responsibility for technology transfer to the OPEC countries. This
would not cancel the work of the Joint Commissions but would com-
plement it. The Joint Commissions would continue to establish initial
relations in the scientific and technical sphere and would perform
some initial surveys but would not have the financial burdens or
demands on Federal agency personnel that it now sup ports. It is
important, moreover, that the OPEC countries understand the limits
of the government role via the Joint Commissions. Dr. West noted
that it ". . . has been a little difficult to get over to these countries
* . . the different role of the United States Government in develop-
ment, compared with their countries where there is more government
and less private participation. But in our country, the government
plays a facilitating role, and most development is by the private
sector". [p. 2001. 9r. Louis Bowden, Deputy for Saudi-Arabian Affairs
with the Department of Treasury noted that Government expecta-
tions for the private sector role ". . . derives both from clear expres-
sions of Congressional intent and the Foreign Assistance Act as well
as strong feelings of my Secretary, Mr. Simon, as to how this kind of
things should be done." [p. 216]. Dr. West also commented that U.S.
private industry has been eager to establish transactions with OPEC
but has been frustrated in its business dealings in that after arrange-
ments are made, no positive action results. A number of transactions,
however, have been concluded and Dr. West submitted a list entitled
"U.S. Agricultural Exports to OPEC Doubled in 1974" for the record.

The witnesses who commented on private sector activity did not
necessarily imply that this sector has been inactive. The feeling was
more one of noýt being fully aware of the extent of private sector
activity. The Department of Commerce monitors transactions in-
volving items that might be on the CoCom (Coordinating Committee
for NATO) prohibitive list but does not maintain surveillance of all
private transactions with OPEC. Unless private industries and com-
panies report on their activities there is not now a way to monitor
them. Chairman Thornton questioned Mr. Bowden on the need for
such reporting. "While you do not have control over the transfer, do
you keep records? Does the Commission make an effort to monitor
the exchange of technology or is this also done by Commerce or some
other institution?" [p. 217]. Mr. Bowden replied that the Joint Corn-
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missions monitor all government exchanges and, through Joint Com-
mission monitors established in the recipient countries, they are well
informed of private exchanges. He felt that the Joint Commissions
are aware of most transactions although it is impossible to keep
records on all transactions. At the request of Chairman Thornton,
the Treasury Department has prepared a list of all known companies
now selling technology to Saudi Arabia. [pp. 218-220].

In trying to determine how priva;e industry initiates contact with
foreign countries, Mr. Thornton asked Dr. Ganley, "Does a private
company witiate a contact with a counterpart in a foreign country,
or is there governmental suggestion in some way that there should
be a contact? Does the importing country contact the private company
with a request?" [p. 17]. Dr. Ganley replied that private companies
work in all of these ways, depending on the situation. He noted the
reasons why so many companies are frustrated in their dealings with
members of OPEC.

"After [initial contacts,] . . . usually rather difficult and long
negotiations begin as to exactly what is expected, and many of
these negotiations are not concluded. They fail for one reason or
another. Success or failure frequently depends upon the specific
knowledge of an individual company in the particular country.
It depends upon the case with which the recipient country deals
with American companies." [p. 17].

Dr. Basiuk suggested that one method of coordinating private sec-
tor activity with OPEC would be through a separate organization, in
some respects similar to the Overseas Private Investment Corporation
(OPIC), which would both help the OPEC countries in plar-ming their
teclmological advance and assist American companies and, as needed,
U.S. government agencies, in transferring appropriate technology
and hardware.

ABSE•8•NT OF FEDERAL AGENCY FMMFORT

Besides suggesting a more active role for the private sector, some
witnesses indicated that the efforts of Federal agencies be better co-
ordinated to facilitate program assessment. Many Federal agencies
are currently involved in the work of the Joint Commissions, includ-
ing the Department of State, the National Science Foundation, and
the Departments of Agriculture, Commerce, Treasury and others. In
each case funds are derived from the general departmental budget
and the personnel are drawn from similar pools. Because of these
scattered efforts it has been difficult to assess the effectiveness of
ongoing research and development. Mr. Thornton questioned Mr.
Bowden about impact studies on the long-range effects of the tech-
nology transfer. He asked, "Have projects and studies been under-
taken as to anticipate impacts?" [p. 215], and,

"Have studies been made as to possible use of the technology
transfer to Saudi Arabia as a replacement for aid programs to
other developing nations? I am thinking particularly of your
statement with regard to irrigation where you suggested that
Saudi Arabia, as it was able to solve these problems, has indicated
a willingness to share that problem solving capability with other
nations." [p. 223].
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Mr. Bowden replied that at the present there are no such studies
underway. Although general studies had been made in the past he
added that "I am not aware of any one who would focus particularly
on Saudi Arabia because this is a relatively new field-we anticipate
that the technology flow in the near term will not be all that great."
[p. 215]. Mr. Congan also questioned Dr. Hughes of the NSF about
assessment of ongom~g efforts, .... I am just wondering if you have
any information for us or analysis as to whether quality of research is
really significant, or is it more of a cultural interchange?" [p. 354].
More specifically he asked, "what specifically has NSF done to assess
the quality and return on our investment in foreign science programs,
and what is the NSF assessment of these efforts in turn, of the quality
of work done? [p. 355].

According to Dr. Hughes, programs are continually under review
but there is no formal methodology for assessment. Under the bi-
lateral and Joint Commission arrangements the working groups meet
periodically to study the areas in which cooperative programs or ex-
changes might be implemented. The programs are monitored by the
working group and the parent group. Mr. Conlan's point, however,
was whether anyone outside of the working groups or the Joint Com-
mission, that is those working on the projects, does the assessment. He
said "You must have someone higher up who was not involved in the
funding to assess the value, someone other than the recipients?"
[p. 356], Dr. Hughes replied:

"The value of the research that goes on is assessed post facto,
every time a new proposal comes in. Because when a renewal
proposal comes in, one has to view the value of the specific
research accomplished. I think I understand your point about
management, but the value of the research is continually
reviewed. . ." [p. 356]

Mr. Conlan then suggested that the NSF develop "... some kind of
methodology for assessing just what we did get out of it [a project]
from each one of those commissions so that you are then in a better
position to decide which way you want to go, and what kinds of pro-
posals coming up into your system would be advantageous." [p. 364].
Dr. Hughes agreed with this.

THE JOINT COMMIssIONS

The primary focus of the hearings was on the two OPEC countries
with which the United States has cooperative agreements, Iran and
Saudi Arabia. For both of these agreements the major implementing
mechanism is the Joint Commission which was discussed in detail by
several witnesses. This structure has been more effective than bilateral
agreement and academy to academy agreements in that they place
cooperation on the government to government level. At this level there
is greater room for continued growth and longevity in cooperative
activities. In discussing the Joint Commission structure, Dr. Ganley
noted that ". . . the recent creation of Joint Commissions . . . are
establishing a more systematic framework for our long-term relation-
ships in many fields of common interest." [p. 7]. And, Mr. Bowden
commented "These joint commission arrangements are first and fore-
most a conscious and integral part of the United States peacemaking
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efforts in the Middle East, We believe that through the economic
development of the Middle East, political stability will be enhanced."
[p. 212Y.
The U.S.-Iran Joint Commimion

In science and technology, the primary "intergovernmental mecha-
nism under the Joint Commission is the U.S.-Iran Committee on
Science, Technology and Education, co-chaired by the Assistant
Secretary of State for Oceans and International Environmental and
Scientific Affairs and the Iranian Under Minister of Science and Higher
Education. Under the Joint Commission there are joint committees
on agriculture, economics, nuclear energy, and manpower training.

As noted above, the function of the Joint Commission and the
various committees, is to define and agree on areas for mutual co-
operation, to set priorities for program action, and to provide a forum
for policy discussions.

Testimony indicated that Iran is more developed than Saudi Arabia
with a deeper layer of trained professionals. Thus, the Joint Com-
mission efforts have concentrated on more specific areas than on
developing an infrastructure per se. Dr. West testified concerning the
efforts in agricultural development and Dr. Ganley discussed the
overall work of the U.S.-Iran Joint Commission.

One problem noted by Dr. West regarding Iran was what he called
an overenthusiasm concerning the feasible speed of development.
Although Iran has a number of trained people, the country lacks
sufficient numbers of people trained in managerial skills. Thus pro-
grams have proceeded more slowly than originally anticipated by the
Iranians. Dr. West commented: "I think they have done some good
planning; but I think they did get more enthusiastic than even the
huge resources which they have would allow." [p. 202]. Moreover, he
noted the Iranians had exaggerated concepts of the amount of per-
sonnel and resources that the U.S. was able to invest in these efforts:

"I think when we talked in the Agriculture Subcommitee and
different people within the Ministry of Agriculture they thought
that all of this was going to come from some big fund, and they
would be able to hire all of these people in addition to their
present budget. I think they had some rude awakening, and they
had to back up and reassess several things." [p. 202].

In the agricultural sector Dr. West noted that the Iranians are buying
a tremendous number of dairy cattle as well as equipment. In many
cases, he said, the Iranian government is subsidizing the purchases
as in the case of the dairy cattle, but most of it is going to the privat,
sector. In such cases Dr. West indicated that there have been soma
problems in getting payment from Iran, a difficulty caused by a lack
of management techniques more than anything else.

When questionned about this by Chairman Thornton, Dr. West
replied:

"One problem in Iran is that it is very authoritative, all the
way from the Shah on down, and at whatever level one makes
a decision, they do not consult with the people below. . .. Very
often a decision is made but it is not communicated, and so there
is someone down the line who is supposed to implement something
like paying for transportation, and he may not have gotten the
word." [p. 210].
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He also added that, although sometimes late, the charges are being
paid. Besides agriculture, projects are under discussion in fertilizer
production, manpower, housing and urban development, oceanog-
raphy, radio-astronomy., seismic studies, geological and mineral
surveys and remote sensing applications. Dr. Ganley noted that: "In
each of the S&T areas initial suggestions on U.S. interests and in-
stitutional competences have been developed, primarily by the
National Science Foundation, and forwarded to the Iranian
Government." [p. 7].
The U.S.-S audi Arabian Joint Commission

Although there are Joint Commissions for both Iran and Saudi
Arabia, it appears there has been more background study on Saudi
needs. For example, at the request of the Treasury Department, the
National Science Foundation conducted a needs survey for a scientific
and technical base in Saudi Arabia. The U.S.-Saudi Arabian Joint
Commission on Economic Cooperation was the first commission of
this type with a Middle East country, formed after the United
States and Saudi Arabian Government issued a Joint Statement on
June 8, 1974. It was signed by the United States Secretary of State
and the Saudi Arabian Second Deuputy Prime Minister and Minister
of the Interior. According to Mr. Bowden, "It specified that the
Joint Commission on Economic Cooperation would be co-chaired
by the Secretary of the Treasury for the United States, and Minister
for State for Financial Affairs and National Economy of Saudi
Arabia. All services provided by the United States Government were
placed on a fully reimbursable basis." [p. 213].

In attempting to respond to the particular needs of the Saudi
Government, Mr. Bowden added, the Joint Statement established
working groups in four areas: industrialization, manpower and educa-
tion, agriculture, and science and technology. Dr. Hughes summarized
the NSF survey on the Saudi Arabian needs for scientific and technical
infrastructure, and the working group on science and technology
was discussed in general by Mr.gBowden.
A Survey of the Scienoe and Technology Base in Saudi Arabka

As mentioned above, the Department of Treasury, upon signing
the Joint Statement with Saudi Arabia, requested the National
Science Foundation to undertake a needs survey in Saudi Arabia to
determine the requirements for building a scientific and technical
base. In effect, the NSF became the lead agency for the working
group on science and technology under the Joint Commission.

Prior to visiting Saudi Arabia in May, 1975, NSF and Saudi
officials ". . . submitted a plan calling for the establishment of a
Saudi Arabian National Center for Science and Technology
(SANCST). Its purpose: To promote the orderly growth of science
and technology in Saudi Arabia and to serve as a focal point for
United States-Saudi Arabian scientific cooperation in a number of
areas." [p. 3311 This plan was endorsed at the first Joint Commission
meeting in February, 1975 with the agreement that a U.S. survey
team would visit Saudi Arabia to assess their existing scientific and
technical base. The assessment was necessary to determine realistic
objectives for the SANCST. The needs survey conducted by the
NSF established a useful precedent for future U.S. cooperative
agreements with developing countries, because it provided that the
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projects agreed upon and the technology transferred would be re-
sponsive to the immediate needs of the country.

Dr. Robert Hughes of the NSF commented on the survey findings
and conclusions, summarized below. The survey findings included:

Saudi Arabia has an underdeveloped although rapidly improving
level of scientific activity;

the kingdom is progressing towards its goal of having a majority
of its students achieve the baccalaureate level;

graduate training programs are just beginning and will probably
develop slowly;

research in umversities is practiced at a low level;
research institutions outside the universities also are largely

undeveloped;
a number of testing and process control laboratories operate with

modem equipments and techniques;
the shortage o adequately trained Saudi nationals at all levels

will probably continue for a number of years.

Based on their findings the survey team offered several recommenda-
tions:

the country should continue to emphasize the development of
higher education institutions;

specialized research institutions, outside the universities but
linked to them, should be developed rapidly;-

strong links with the United States and other foreign laboratories
should be emphasized in the development of university and other
research institutions;

the SANCST should be created as soon as possible.

The needs survey facilitated the formulation of policies and pro-
grams designed to meet the needs for a science infrastructure in
Saudi Arabia to be performed through the SANCST.

Dr. Hughes noted the other objectives of the SANCST as follows:

"Organization and support of joint intemational-Saudi Arabian
research programs.

Creation and management of a system of national research
laboratories to focus on applied research of interest and need
unique to Saudi Arabia.

Establishment and. maintenance of a scientific and technical
manpower information system as an aid to science planning
and effective uso of scientific and technical personnel.

Organization, operation or sponsorship of effective science infor-
mation institutions and activities, including international con-
ference, symposia, and research publications-all useful in
achieving the center's objectives.

Cooperation with universities, laboratories, and other research
centers to encourage research, exchange of knowledge and ex-
perience; and avoidance of duplicate efforts." [p. 333].

Concerning the SANCST, Dr. Bowden commented, "I would only
like to say tat SANCST provides a remarkable opportunity for the
United States and international scientific community to participate
in developing an institution which will have the potential to respond
and to serve unique development needs and challenges." [p. 2141.
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The U.S .-S•udi Joint Comimiion Offce
To enhance the communication between the two sides of the Joint

Commission the Department of Treasury has also established a Joint
Commission office at Riyadh staffed with a director, assistant director
and four program monitors. This office has been instrumental in
facilitating communication and monitoring work on a daily basis
with their Saudi counterparts. Planned projects include the develop-
ment of industrial standards, housing construction, and food and
drug standards, and corresponding vocational training.

POLICIES FOR TECHNOLOGY TRANSFER TO OPEC

As noted above, more than one witness pointed to the need for
centralized funding for Joint Commissions efforts, centralized report-
ing and assessing of program effectiveness, and to the need for greater
Cohesion between the activities in the private sector and the govern-
ment. These suggestions all point to the need for more centralized
policy direction mi this field.

Dr. Basiuk discussed why the United States should have -specific
policies for dealing with the OPEC countries. He said, ". . . the prob-
em there is that the OPEC countries are rather conservative about

where they invest. They want security of investment and they find
that the United States is probably the most secure country for this
purpose." [pp. 317-318]. However, extensive investment by OPEC
nations in the United States may produce a backlash. Thus, the most
desirable means of regaining petrodollars according to Dr. Basiuk,
would be through reimbursable technical assistance although, he
added, this has problems of its own:

"Oil-producing countries realize that the huge oil revenues are
a short-term phenomenon and many of them are energetically
app lying themselves to industrial development in order to pro-
vid e a more solid foundation for their economies for the future."
[p. 318].

Although he felt that the United States could expand the scope of
reimbursable technical assistance significantly, he noted that there is
no effective policy and organization for this purpose. The potential
for expansion is particularly promising if other LDC's, where petro-
dollars are invested and the so-called "graduates" of AID, are
included.

Dr. Basiuk presented three organizational options for the conduct
of U.S.-OPEC technology transfer. First, things can remain as they
are considering the current low level of activity; second, the Specia
Technical Services (STS) section of AID could be given principal
responsibility but would require expansion to be effective, The STS
could also serve as a buffer for post-AID countries seeking technology
transfer. It was noted the OPEC nations, however, seem reluctant
to deal with AID because of its reputation as a humanitarian agency.
Third, either the first or second option could be a temporary policy
until "... a separate agency-let's call it Agency for Tecn'uology
Export and Cooperation (AT0)W-is established." [p. 323]. Such an
agency would, be mission oriented and thus unencumbered could
maintain liaison with AID's Office of Science and Technology in
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dealing with industrial assistance, would be more palatable to OPEC
than AID and conce: ably, like OPIC, "... a separate agency
could be established with no cost to the United States Government
except for initial seed money." Dr. Basiuk went on to suggest that
in addition to foreign governments, perhaps United States com-
panies could contribute to the expenses of the agency, considering
that U.S. private enterprise would be a major beneficiary of its
activity" [p. 323]. It would, however, add to the already large number
of Federal agencies, and could be a problem if not linked with key
policymaking bodies and staffed with competent personnel.

Economic Consideratiow
In terms of technological competition, most witnesses agreed that

the OPEC countries presented no threat now or in the near future
to U.S. trade on the world market. They could, however, be con-
sidered future competitors, a factor that must be weighed in United
States policy formulation. Is there any possibility that a number of
OPEC countries could develop as Japan did, presenting a threat
in terms of United States labor? Congressman Myers asked.

Isn't it true that the development of Japan and the Far Eastern
nations-the nations where there is an extreme abundance of
labor-resulted by their putting themselves into the international
market in a relatively quick manner at the expense of American
labor as a result of being able to use in many cases American
technology combined with sufficient capital 'whether supplied
internally or externally.
I think one of the colicerns that Americans probably would
have in the transfer of technology would be: Does itpose a real
threat to the basic soundness o jobs here at home? In 25 years
it seems to have become a threat to many industries." [p. 2231.

Mr. Bowden replied that he did not perceive a threat to American
labor from technology transfer to OPEC ". . . simply because they
are starting from way back and they have a long way to go." (p. 223 ].
Along similar lines, Chairman Thornton stated that he felt many
fears resulting from our export of technology are probably based on
the assumption that tho state of our technological development would
remain fixed.

Another concern, again based oi, the United States ex erience
with Japan, was that the United States might build OPE to thb
point that their own technology would be competitive with ours, or
that they would no longer offer a market for United States technology.
Dr. West was asked whether he thought that by building their food
production capability we would decrease their need to import agri-
cultural products. Dr. West replied that he saw no problem for about
forty years. lie said:

"That might happen in 40 years from now, but I would say that
for the next two decades or more their demand for agricultural
products will increase much faster than their capability of pro-
ducing them. This would result in their buying more and more
agricultural products from us." [p. 209].

Several witnesses suggested that the United States could insure itself
against technological competition by pricing its technology to provide
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for an adequate return on its research and development investment
which, in turn, will insure continued growth of U.S. technology.
Dr. Hughes noted:

"The basic argument, that the flow of technology among nations
need not be detrimental, is based upon the concept that each
nation which transfers technology must get a return that will
renew and replenish its own technology base. The return will
pay..for the research and development that goes into the tech-
nology that was transferred." [p. 335].

Mr. Thornton, then asked, "How do you value the research and
development which underlies a technological improvement, and how
do you avoid selling yourself short by simply putting a price on a

technological improvement which reflects the cost of the materials
and the cost of construction and a return to shareholders who sell
that particular product?" [p. 335]. Dr. Hughes commented that the
matter of adequately pricing technology to cover the research and
development is currently being studied bit as yet there is no formula.

Finally Mr. Thornton raised the issue of proprietary rights and
the possibility of third party usage of United States technology:
"It occurred to me that the question of proprietary rights and inno-
vationsmight be a problem area in international transfer of technology
and-my question is whether those proprietary rights do follow the
technology into the foreign countries? ... Is there any restriction
or prohibition against the further transfer to a third country?" [p.
19]. Dr. Ganley commented that the question of patent and proprie-
tary rights is an important problem with which the Department of
Commerce is currently concerned. Although the United States Gov-
ernment has participated in promoting effective patent laws among
nations for several years, there is no onelaw internationally recognized.
The World Intellectual Property Organization became a U.N. agency
in December 1974. Dr. Ganley felt that this agency could provide
fully adequate protection as we know it. However, the current system
is frustrating and often results in complicating negotiations for
technology transfer.
Security (Joiideratiom

Although the question of security risks to the United States was
raised at the hearings, the issue was not the main focus for the three
days of hearings. In reply to questions about whether the OPEC
countries might sell our technology to third countries or use it against
our interest, Mr. Bowden stated-

"The technology placed in their hands without some one who is
familiar with that technology and putting it to work will probably
not help much because they simply do not have the people skilled in
that area to make use of the technology, whether it be within
their own country or a third country." [p. 223].

Nevertheless, it was recognized that the question of long or short
range threats to United States security could not be discounted.
Speaking of the transfer of computer technology Professor Licklider
noted that the transfer of technology in an area even as sensitive as
computers need not be of concern if technology transfer was interpreted
in its broad meaning. He suggested that some frameworks and systems
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for computer understanding be transferred primarily to help those
countries develop information dissemination services and management
capabilities. He suggested:

" .it is important for us to develop framework in the form
of a computer-communication network, within which to deal
with OPEC and other countries, and to export services which
have a continuing economic value, services that are more or less
held within our control but can genuinely help them much more
than hardware alone, hardware plus software or even specific
systems." [p. 429].

Dr. Huskey of the University of California, commenting on fears
that the OPEC countries might surpass us economically or militarily
by misusing United States computer technology stated:

"I am less worried about the capability that they get under this
kind of transference than Prof. Licklider because I feel that if
we have a vigorous activity, we will always be out ahead. I think
this is consistent with my experience, particularly in India."
[p. 437].

Finally, Dr. Huskey seemed to sum up the feelings of the other
witnesses by noting; "My last major point is sort of the pragmatic
point: If we do not offer them this kind of technology, then somebody
else will, s6 we might as well. We probably won't make any particular
friends by doing it, but at least we can avoid making enemies."
[p. 437].

To sell technology merely because it can be purchased elsewhere
is not reason enough to engage in technology transfer, especially
in politically unsta le areas. However, the testimony offered over
the three days of hearings indicated that the transfer of technology
to the OPEC nations and other LDC's where petrodollars might
be found could offer real benefits to the United States. This does not
seem to discount the possibility of certain costs, but they can be
avoided by a better integrated and more comprehensive approach,
coupled with efforts to assess the impacts of the transfers. Overall,
the hearings affirmed that technology transfer to OPEC, even as
presently conducted, could probably assist the United States in
regaining some of its petrodollars, and might foster peace and stability
in the Middle East.
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LIST OF WITNESSES

HEARINGS ON TECHNOLOGY TRANSFER TO THE ORGANIZATION OF

PETROLEUM EXPORTING COUNTRIES

October 28, 1975:
Dr. Oswald H. Ganley, Acting Deputy Assistant Secretary of

State for Advanced and Applied tIfechnology Affairs; ac-
companied by Addison E. Richmond, Jr., Director of the
Office of Bilateral/Multilateral Science and Technology
Affairs, Department of State.

Dr. Quentin M. West, Administrator, Economic Research
Service; accompanied by Dr. Howard Steele, Leader, Middle
East Program, Foreign Development Division, Economic
Research Service, Department of Agriculture.

October 29, 1975:
Lewis W. Bowden, Deputy for Saudi Arabian Affairs, Depart-

ment of the Treasury; accompanied by Kenneth Harbinson,
Program Officer for Science and Technology, Department of
the rreasury.

Dr. Victor Basiuk, Consultant on Science and Technology
Policy, Arlington, Virginia.

October 30, 1975:
Dr. Robert E. Hughes, Assistant Director, National Science

Foundation.
Dr. J. C. R. Licklider, Professor of Electrical Engineering and

Computer Science, Massachusetts Institute of Technology,
Cambridge, Massachusetts; accompanied by Dr. Philip S.
Nyborg, Director of the Washington Office, American Feder-
ation of Information Processing Societies.

Professor Harry Huskey, Professor of Information and Computer
Science, University of California at Santa Cruz.
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