(
i

BACKGROUND INFORMATION FOR A PUBLIC MEETING

MAY 21 - 22, 1992
NATIONAL ACADEMY OF SCIENCES

WASHINGTON, D.C.

GENOME PATENT WORKING GROUP
COMMITTEE ON LIFE SCIENCES AND HEALTH

FEDERAL COORDINATING COUNCIL FOR SCIENCE, ENGINEERING AND TECHNOLOGY

INTELLECI!UAL nmgnm momcnou AND Gmommsmm- SR S




INTELLECTUAL PROPERTY PROTECTION AND GENOME RESEARCH:
BACKGROUND INFORMATION FOR A PUBLIC MEETING

" LINTRODUCTION

“National Tnstitutes of Health (NTH) and the Depat

v‘aﬁo“u?féﬂmﬁgéncies*haveﬁestabﬁshe&ceordinated:genemézreseafeh:prﬁjeeﬁ%_ﬂ:he.ﬂ..,_ SE—

et of Energy (DOE) have
~established human genome research programs; involving research on genomes of humans
and selected model organisms.®> The U.S. Department of Agriculture (USDA) sup?or'ts
the plant genome research project’ as well as the animal genome research project.*

The National Science Foundation (NSF) supports a genome research project on a model
plant system, Arabidopsis® Other countries in Europe and elsewhere have launched
coordina;ed genome projects addressing genomes of humans, plants, animals, and
bacteria. '

- Infusion of new federal funding through these projects into the already strong biological -
research base in the United States has encouraged genome research in this country and
contributed to a rapid rate of scientific progress beyond earlier expectations. For
‘example, new technologies allow for the rapid, and relatively inexpensive, isolation, -

- cloning, and DNA sequencing of genes or gene fragments. Consequently, it is possible to
obtain sequences representing a large number of genes for which, in some instances,
little other information is available. The Federal Government has a dual responsibility
to encourage the free flow of scientific information and the rapid commercialization of
research results. In order to address how best to achieve these goals with respect to

! A genome is the total gene complement of a set of chromosomes found in higher
life forms, or the functionally similar but simpler linear arrangements found in bacteria
and viruses. ' : -

? Understanding Our Genetic Inheritance. The U.S. Human Genome Project: The
- First Five Years, FY1991-1995. A joint publication of the Department of Energy and
the Department of Health and Human Services. Washington, DC, April 1990.

3 USDA Plant Genome Research Program. Washington, DC: U.S. Department of
Agriculture, June 1991, |

4 Federal Register, Vol. 56, No. 231, 2 December 1991.

5 A Long-range Plan for the Multinational Coordinated Arabidopsis thaliana |
‘Genome Research Project. Washington, DC: National Science Foundation, July 1990.

® Human Genome Research: A Review of European and International
Contributions. London: Medical Research Council of the United Kingdom, January
1991. ' _ o




genome research, the Federal Coordinating Council for Science, Engineering and
Technology (FCCSET) has formed a high level mteragency committee, the Genome

~ Patent Working Group (GPWG), under the ausplces of the FCCSET Committee on Life -
- Sciences and Health (CLSH).” The GPWG is charged with defining the pertment

science and related i issues, exammmg dlfferent views a.nd perspecuves on these issues,

Wof o GPWG is limited to the issues related to federa]ly funded genome research.

It should be recognized that rapid progress in genome research is possible only because
of the vast accumulated information in biology that has resulted from basic research
supported by various agencies over a long period. All the agencies involved in genome

* research are aware of the importance of integrating genome research with all of biology,

as evidenced by the fact that most of the coordinated genome. research projects take a
broad view of the kind of research and experimental systems that they support.
Similarly, issues related to the protection of intellectual property rights and

commercialization of federally funded research results are not new or unigque to genome

research. There are existing laws and policies that deal with these issues. However,
genome research has highlighted some of the problems of interpretation and apphcation
of existing laws in the rapidly evolving area of molecular genetics.

The GPWG seeks input from many sources in completing its tasks. The purpbse of this
document is to provide the interested public with general information on what genome

research is, how intellectual property is protected, and how the Federal Government

encourages technology transfer from laboratories to commercialization. The document is
written as background for a public meeting to be held on May 21-22, 1992, in
Washington, D.C. It is not designed to be a comprehensive treatise, but is intended -
rather as an aid to focus the discussion about this extremely complex subject on a few
key issues of common interest. Examples of these issues are 1denuﬁed in Section VI at
the end of this document.

IL. SCIENTIFIC BACKGROUND

Genome Projects. Since the discovery of the double helical structure of deoxynbonuclem
acid (DNA) by Watson and Crick in 1953, it has been evident that the sequence of its
"letters” (the nucleotide bases adenine, cytosine, guanine, and thymine--or A, C, G, and
T, for short) was the key to its information content. The Human Genome Project,
cosponsored by the DOE and the NIH, is a coordinated 15-year effort to locate and

"The seven member agencies are the Departments of Agriculture (USDA),
Commerce (DOC), Energy (DOE), Health and Human Services (DHHS), and State
(DOS), along with the National Science Foundation (NSF) and the Office of Science and
Technology Policy (OSTP). The NSF chairs the working group. -



decode all the information in the complete human DNA, or human genome.
‘Concurrently with the development and establishment of the Human Genome Project,

the USDA planned and established the Plant Genome Project in 1991. The goal of the -
USDA project is to facilitate the genetic improvement of plants by locating important
genes and markers on plant chromosomes, determining the structure of those genes, and -

...transferring the genes to unprove the performance of commercial plantv: v:metwn
market needs.

The genome exists in living cells in highly organized structures called chromosomes. The
. number of chromosomes varies greatly from species to species, but is always a
characteristic number for each species. In the case of humans, each of the 24 distinct -
human chromosomes is a single, enormously long, double helical molecule (averaging an
inch and a quarter per chromosome, with 23 pairs of chromosomes stuffed into a volume
of less than one billionth of a cubic centimeter within each nucleated cell). Along the
length of that molecule are regions of special sequences, called genes, that are '
functionally distinct because they encode instructions for the manufacture and control of
products (proteins) that build, manage, and organize everything in the cell--which is itself
the basic building block of all living tissues. It is estimated that an adult human being
has about one hundred trillion (100,000,000,000,000) cells of many different kinds and
functions. To oversee this complexity, the organization of the information contained in.
the genome must also be highly complex so that only the genes needed to do specific
jobs are expressed where and when necessary. The genomes of some crop plants can be
even more complex, with multiple copies of chromosomes beyond the normal number of
two of each. The need to understand the basic structure and organization of the genome--
-whether human, animal, or plant--is a driving force behind the several organized
genome projects.

‘The Human Genome Project departs from the norm for basic. b1010g1ca1 researchin .
several ways: it is a focussed and technology-dependent, basic research effort, and it is a o
highly interdisciplinary project. Its principal objective is a delineation of all three kmds

of maps of the human chromosomes - genetic, physical, and DNA sequence.

Accomplishing this daunting task will require further technological advances,
instrumentation, and chemistries that will permit us to analyze the fundamental

molecules of life, DNA and proteins, as well as to develop the sophisticated new
computational methods needed to interpret the information.

Research Objectives. In the past, research investigating the causes of genetic diseases in
humans and animals, or genetic defects in plants and microorganisms, focused on
identifying the missing or defective protein associated with the symptoms of such
illnesses or defects. The vast improvements in technology over the last two decades have
made it possible to examine the genome at the molecular level, to pinpoint the precise
location of the defects within the protein sequence and to place the location of the gene
coding for that protein on a genetic map. Such information is equally valuable for
understanding normal cell function and physiology. Today, research is conducted from
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--both directions, from the gene to the protein and the protein back to the gene. In either
case, each step in the process of DNA transcription and RNA translation into protems e

provides vital insight into the sophisticated means for controlling gene expression, cell -

development and organismal function.

... Scientists do not yet thoroughly understand-the-organization-of- the-information. in. the

genome of even a very simple organism--miich less the human genome; nor-do-they -~

- understand all the multiple and subtle control mechanisms that operate within the

genome. Current estimates are that there are perhaps 100,000 genes in the human:

genome, of which, to date, some 5,000 are named and 2,300 localized (mapped) onto one'

of the 24 distinct chromosomes. For fewer than 1,500 human genes is there even a

B partial understanding of their function. The first step in building this understanding is to

construct a detailed "map” of where the genes are. There are several different kinds of
map, of different levels of resolution, that are obtained using different technologies. One
of the aims of the Human Genome Project (and other genome projects) is to place

reference points, or landmarks, on the chromosomes so that genes can be located as they

are found. This procedure is similar in concept to the mile markers on interstate
highways. The marker may not, by itself, indicate anything more than the number of
miles from a state line (by convention, either the south or west border), but it is very -
useful as a milestone to someone traveling on the highway. The most useful markers

- have two qualities: (1) they must be easily recognizable and (2) there must be lots of -

them, spread relatively evenly along the length of the chromosome so that one is never .
very far away from a unique point. The Human Genome Project has recently seen the..
mapping of almost 1,000 specific sequence markers (referred to as Sequence Tagged
Sites, or STSs). An STS is a short stretch of consecutive DNA sequence that is usually
not enough to code for a full protein, or to deduce anything about the function of the
protein for which the STS serves as a marker, However, it is by definition unique, i.c.,
nowhere else in the entire genome will the same sequence be found. These STS -
markers represent only a small percentage (about 3.5%) of the number that will be
needed to complete the map for the human genome at the prescribed resolution.

Another approach to mapping uses a special construct called cDNA (for "complei:nentary
DNA"). In the cell, the DNA constituting a gene is first transcribed into a temporary

~ intermediate molecule, and then processed through the precise removal of intervening

sequence fragments into an edited form of RNA called mRNA (for "messenger RNA")
that codes for a specific protein. Using recombinant DNA techniques, it is possible to
synthesize and clone a complementary strand of DNA using the mRNA as a template.
Once it is cloned, or purified and multiplied in culture, this cDNA can be used to isolate
the corresponding gene from a large mixture of such sequences. With automated
technologies, it is now possible to rapidly sequence portions of a large number of these
cDNAs. Partial cDNA sequences have been referred to as "expressed sequence tags"
(ESTs) because they identify expressed genes. Since this working copy bears sequence
information that may be unique to the protein product, its sequence can be useful for



'identifying on the original starting chromosome exactly where the gene for the given

protein is situated, thus mapping it.

Intensive efforts are currently under way in the United States and many other countries
__around the world to continue and acceIerate mappmg efforts, both in humans and in.

o ‘_‘...._\‘,._\.,.selected model orgamsms _The ultimate ma

) will be” f'a‘¢.=rcompxe1‘_”“““11m:lét5tﬂie‘sze~

Potential Benefits of Genome Research. Many genes code for the'production of protei:i
products; these proteins are used to build other proteins, to assemble the physical =~

structure of a cell or tissue, and to serve as enzymes (which carry out the metabolic
reactions) or as signal molecules (hormones, needed for internal regulation and control)
that are necessary for the functions of a cell and ultimately of the organism. Human
diseases can result when there is an error in the gene coding for a protein product that
catalyzes necessary cellular chemical reactions. One example is cystic fibrosis, in which a-
very small change in the gene sequence results in a defective membrane transport -
molecule that cannot efficiently control the flow of chloride ions into certain cells. As a
consequence, these cells improperly regulate the amount of water kept inside the
membrane and they retain more than they should. This results in the formation of a

- sticky mucous secretion which is characteristic of the disease and is the source of the

clinical symptoms, particularly in the lungs and pancreas. In another example in plants, -
a single base pair change in the gene sequence that encodes a chloroplast membrane
protein can result in herbicide resistance.

The identification of genes offers several kinds of promise. The product of the gene can
be manufactured using recombinant DNA methods and this product supplied as a drug .

~or other useful compound for humans, animals, and plants.. The gene itself can be

supplied using gene therapy approaches. In addition, specific genes can be used to
modify or genetically engineer plants, animals or microbes. These prospects offer
opportunities for commercial benefit to the inventors and developers of such products
and therapies. As more human genetic defects are identified, many new and extremely
specific therapies and medicines will emerge for diseases that have few effective
therapies today. Smnlarly, as more economically 1mportant genes are identified in crop
plants, many new varieties will emerge that could help increase efficiency and reduce
losses in crop production. For humans, as well as for plants and other organisms, the
elucidation of the organization and function of the genetic endowment will ulnmately o
lead to enormous utility and benefit.

OI. INTELLECTUAL PROPERTY PROTECTI_ON
The Patent System. The U.S. Constitution, through Article I, Section 8, clause 8, has

empowered Congress with a broad grant of authority to promote the "Progress of Science
and the Useful Arts." The basic concept of the patent system is that providing a limited



- grant of exclusive rights to inventors will give them an incentive to disclose their
.. inventions to the public, rather than retain them in secrecy. Through this mechanism the

public gams information not only on technical advances, but also on activities of their

competitors in related fields of technology, so as to prevent duplicative research efforts.
_The incentive offered is a 17-year grant of a right to exclude others from making, using,

~—or selling the invention.  The patent grant does not, however, provide thie patent-holder
with authority to make, use, or sell the patented invention; it only provides authority to~ ™"

~ preclude others from such activities. Thus, for example, if a person obtains patent
protection for an improvement to a basic invention patented by another, that patentee
may not be able to commerclally exploit the improvement unless permission from the
owner of the basic patent is obtained. The improvement patent will, however, enable .
the patent owner to preclude all others, including the basic patent owner, from making,
using or selling the improvement. _

Basic Requirements for Patentability. There are four fundamental, statutory

requirements that every invention must meet in order to-become entitled to patent
protection, regardless of the technological field of the invention: utility, adequacy of
disclosure, novelty, and .non-obviousness.

First, the patent applicant must demonstrate that the invention is "useful” in a practical
sense. This requirement, referred to as utility (35 U.S.C. 101), is met when the patent
applicant identifies some useful purpose to which the invention can be applied. In
addition, some discoveries which are unapplied mathematical algorithms, laws of nature,
abstract ideas, or natural products indistinguishable from the form in which they exist in
nature are not protectable through the patent laws. Note that practical utility in its

~ patent law sense may be entirely different from biological or therapeutic utility.

- Second, to obtiin a patent for'a new- invention, ene must file an- application..that,, et

describes the invention in detail and describes the subject matter for which patent
protection is sought. Each patent application thus has two sections, the specification and
the claims. The specification describes in detail the field of technology to which the
invention pertains, and then describes, both generally and in detail, the features of the

invention. The claims, on the other hand, set forth in detall the subject matter for which

the patent applicant desires protection.

Substantive application disclosure requirements are governed by 35 U.S.C. 112. This
section of the patent code requires that applicants describe their invention in sufficient
detail as to enable a person skilled in the field of technology to which the invention
pertains to "practice” the invention. Hence, many patents on inventions involving
biological material require deposit of a specimen. This requirement ensures that patent
documents include a sufficient technical description of the invention to people working in
the field of the invention, so as to provide them with the opportunity to study and to
improve upon the patented invention.
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~ Novelty refers to the requirement that the invention not be known or in use prior to the -
filing of the patent application. A lack of novelty, which will preclude the grant of a
patent, can be based upon any prior publication, an issued U.S. or foreign patent, or

evidence that the invention was in public use or was on sale more than one year prior to
the filing of the application. An absolute bar to patentability due to lack of novelty can

= .ommftherfwaspnerchsclosure—use;—er#sal&mere—ihanreneyearbeferewth&gﬂf S _. .

“the U.S. patent application. “Where the publication or use occurs less than one year
prior to the application filing date, the patent applicant may still be able to overcome the
novelty bar and obtain a patent. However, this one year "grace period” does not apply in
‘most foreign countries: Thus, publication or use without the prior filing of a patent
application could eliminate the possibility of obtaining patent protection in major
international product markets.

The final requirement for patentability is that the invention be non-obvious as stated in
35 U.S.C. 103. This requirement serves to preclude patenting of minor improvements,
-where those improvements would have been considered to have been obvious toa =
person skilled in the field of the invention. Measuring whether an invention would have
been obvious requires an assessment of several factors, including the state of the art at
the time the patent application was filed, the level of skill of the ordinary worker in the
field of the invention, and the difference between what the applicant has claimed as his -
or her invention, and that which is known in the prior art. (The term "prior art" refers to
patents, technical publications, and other published documents available anywhere in the -
world prior to the filing date of a particular patent application and evidence of public
use or sale in the United States.) Additional factors, such as an invention's immediate
and widespread adoption, the commercial success of the invention, or proof that the
invention solved a long-felt need, may be offered to establish that the relevant prior art
does not render the invention obvious.

Patent Examination Process. The U.S. Patent and Trademark Office (PTO) receives a
tremendous volume of patent applications from inventors both in the United States and
abroad. For example, the Office received over 165,000 applications in 1991. To ensure
rapid examination of patent applications, the PTO employs more than 1,800 examiners
who examine applications involving virtually every imaginable field of technology. In the
field of biotechnology, the PTO employs over 150 highly skilled scientists, most of whom :
have advanced degrees and/or postdoctoral experience. Despite the volume of :
applications, the PTO has maintained an average pendency for filed applications of less
than 19 months between the date a patent application is filed and the date of its final

~ disposition by the PTO.

Each patent application undergoes a rigorous examination to ensure that it satisfies the
~ statutory requirements of the patent laws, as well as the formal requirements of the
PTO. During the examination process, patent applications are kept confidential - patent
examiners and PTO staff are prohibited by law from disclosing the content of pending
applications. If the examiner in charge of prosecution of a patent application determines



~that-the application satisfies the formal and statutory requirements of patentability, the = -~ .

PTO will issue the application as a patent. This will result in the apphcatzon bemg
printed and made available to the public.

If an examiner determines that a patent application does not satisfy the criteria for

\...\,,.,u..;.\*.:.patentablhty noted earliet, the patént application will be rejected.If the-decision-of-the

examiner is made final, the patent applicant can appeal to the Board of Patent Appeals
and Interferences, an appellate panel within the structure of the PTO staffed by :
experienced examiners who are also lawyers. If the Board upholds the re]ectlon, the
apphamt may seek judicial review of this decision, and may ultimately petition for
certiorari to the Supreme Court.

Plant Patents. In addition to utility patents, plants are afforded two other forms of
protection. Title 35 of the U.S. Code, section 161, provides protection for asexually-
reproduced varieties of plants, including cultivated sports, mutants, hybrids and newly
found propagated plants, but excludes tuber-propagated plants or plants found inan
uncultivated state. The Plant Variety Protection Act (PVPA) of 1970 provides patent-
like protection for sexually reproduced varieties of plants excluding fungi, bacteria, or

first generation hybrids. The PVPA was initially enacted to bring the United States into o
 compliance with the International Convention for the Protection of New Varieties of -
Plants (UPOV). Recently, this Convention has been revised to extend protection for the

developer of a new variety to include related varieties "essentially derived" from it.

The PVPA also contains a provmon that provides a research exemptlon Section 114 of
the PVPA defines this exemption as follows:

The use and reproduction of a protected variety for plant breeding or other bona .
- fide research shall not constitute an infringement of the protection provided under

this Act. (7 US.C. 2544).

Since any distinct, uniform, and stable variety developed in such research would in turn
be eligible for a Plant Variety Protection certificate, it follows that such a variety derived
directly from a protected one would itself also be protectable.

- Enforcement of Patent Rights. As noted above, a patent gives its owner the right to -

preclude others from making, selling, or using the invention described in the claims of
the patent within the territorial limits of the United States. This right is classified as a
property right, and can be assigned to others or licensed on an exclusive or non-exclusive
basis. To enforce one's rights under a patent, one may file a civil suit in a Federal a
District court, alleging patent infringement. If successful, the patent owner may obtain
an injunction, monetary damages, or both. Thus, the patent owner can effectively stop
the patent infringer from making, using, or selling the patented invention, and may

. recoup whatever damages were incurred during the period of infringement.
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Experimental Use Defense. A limited defense may be available to a party charged with
patent infringement if the use of the patented invention was for academic, non- "

commercial research purposes. ‘This defense, termed the experimental use defense, ... ... -.-

developed and continues to be largely governed by case law. It is important to note the
defense is rarely invoked, and will not be effective if the use of the patented invention

-was-to-discover-a-means-of exploiting-the -patented-invention-commercially. - In-addition. .

“to the ‘common’ law experimental use doctrin e, the patent law provide's"an“‘explicit
exemption from infringement for parties other than the patent owner who make, use, or
sell patented drugs where the use is solely for the purpose of producing data to satisfy
requirements for federal regulatory review (e.g., FDA marketing approval).

Foreign Patent Systems. Patent systems outside the United States share many
substantive similarities with our system. For example, most industrialized nations with
patent systems require the elements of utility, adequate disclosure, novelty, and non-
obviousness, irrespective of the names which are used to describe these elements. The -
primary differences lie in the procedural elements of our system. - Thus, in every country
except the United States and the Philippines, if a conflict in priority arises over which of
two inventors of the same invention is entitled to a patent, the patent is awarded to the -
first party to file the patent application. In the United States, the patent is granted to:
 the first inventor.

Another significant difference between the U.S. and foreign systems is the absence of a
"grace period” in foreign systems. The grace period provides inventors with up to one
year to file patent applications after publication of the invention. Thus, a patent
applicant in the United States can overcome a rejection based on prior art if the _
publication relied upon to defeat novelty was authored by the inventor and published less
than one year before the date of filing of the patent application. In most foreign

~__systems, the novelty bar could not be overcome even if the publication was by the same

inventor. :

‘One mitigating factor against harsh results of the lack of a grace period is the right of
foreign priority provided through the Paris convention. This convention is a treaty which
has been signed by over 100 different countries. Through the treaty, an individual can
file first in the United States, and then for up to one year file abroad in treaty countries.
The priority right allows the applicant in his/her foreign application to rely upon the
date of filing in the United States. This is also true for applications filed in foreign
countries and then filed in the United States.

Biotechnology. In recent years, biotechnology has brought an avalanche of new patents.
These range from the genetically engineered Harvard mouse to a tasty tomato with
extended shelf life, to a recombinant bacterium (E. coli) that can convert a whole
spectrum of sugar molecules into ethanol. The avalanche in patent application filings
was unleashed by the 1980 holding of the Supreme Court in Diamond v. Chakrabarty
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- that a bacterium altered through genetic engineering techniques that was different from
the bacterium as it existed naturally was eligible for patent protection.

m . Other forms of intellectual property ﬁ
_protection include copyright, trademark, and trade secret protection. Of the three, only

“trade séctét protection has no federal component.-Though-copyrights-were- ongznall, :

envisioned to cover the discoveries of the genomié projects, that idea was' qulckly
abandoned because copyrights do not protect an idea but only the expression of the idea
and do not extend to any procedure, process, system, method of operation, concept,
principle, or discovery. Trademarks have no applicability in protecting genome
discoveries.

A trade secret is the term used to describe proprietary information or materials that are
kept in confidence and have value to their owner only to the extent that they remain
secret. For example, the formula for Coca-Cola is one of the classic examples of a trade
‘secret. Trade secrecy is used in private industry either to provide a competitive business
advantage, or prior to the time the invention has matured to the point where it is ripe
for the patent process. Trade secrets are governed by state law, most of which are
patterned after the Uniform Trade Secrets Act. Trade secrets rights cannot be held and
- enforced by the Federal Government. Thus, except for information whose disclosure is
restricted through federal laws or regulations, any citizen can compel disclosure of
information generated by a federal laboratory or agency through the Freedom of
Information Act. An important exception to this policy of disclosure is created by the
National Competitiveness Technology Transfer Act, which authorizes laboratories to
- withhold from disclosure certain categories of information relating to Cooperative
Research and Development Agreements (CRADAs) under the Federal Technology
Transfer Act of 1986 (FTTA) for up to five years.

Dedication to the Public. Another option under some circumstances is dedlcatmn to the
public. This is the deliberate destruction of an invention's patentability by disclosing it
through publication, public use, or a Statutory Invention Registration. (A Statutory.
Invention Registration, or SIR, is issued by the Patent and Trademark Office. An
application for a SIR must disclose the same information about an invention that a
patent application would, but need not meet the requirement of novelty, non-obviousness
and utility. As a result, a SIR can be issued much faster than a patent.) To be effective,
a disclosure must describe the invention as fully as a patent would and must occur before -
anyone else independently makes the invention. If someone has already filed a patent
application - or, under the U.S. "grace period", someone files within one year after the
"dedication™ and can show that he or she made the invention before it occurred - a
valid patent on the invention could still be obtained. Dedication to the public is
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: appropnate when the exclusive nghts to an invention that might be secured through

patenting have no commercial value.®

IV LICENSING

| _agxg;o_ugd “The patenting and’ hcensmg ‘of ifiventions madc by federal employees as-

well as the recipients of federal funding is authorized by U.S. patent law and regulations.

- Congress legislated a preference for patenting when it enacted the Patent and
- Trademark Act Amendments of 1980.

It is the policy and objective of the Congress to use the patent system to promote
the utilization of inventions arising from federally supported research or '
development ... to ensure that the Government obtains sufficient rights in-
federally supported inventions to meet the needs of the Government and protect
the public against nonuse or unreasonable use of mventlons :

" For federal research laboratories, the Federal Technology Transfer Act of 1986 (FTTA) “

further authorizes the sharing of royalty revenues with inventors and the retention:of
royalties at the agency level for various purposes related to enhancing technology
transfer activities. The FTTA strongly encourages agencies to transfer commercially.
applicable technology through patenting and licensing, although this is not mandatory.

Licensing Process of the Federal Government. The licensing rules applicable to all

government inventions are set forth in the patent law at Title 35, United States Code
Sections 200-212 and implementing regulations of the Department of Commerce at
Volume 37, Code of Federal Regulations, Part 404. Pending patent applications also are

--routinely licensed by Government as well as industry and academia, although enforceable | o

patent rights do not exist until a patent is actually issued by the U.S. Patent and
Trademark Office. Because patents grant limited rights (see Section ITI), a patent
license agreement cannot grant rights to use or sell a product where regulatory approval
(e.g., from the FDA) is legally required; the license merely is a promise by a licensor not |
to sue a licensee for patent infringement.

Typically, the licensing of Government inventions is pursued by the involved federal
agencies shortly after the filing of a patent application. Inventions that are available for
licensing typically are identified through notices published in the Federal Register to
invite the filing of license applications by prospective licensees. If an-agency
contemplates licensing an invention exclusively, a notice of that intention must also be
published in the Federal Register. Applicants for license are required by law to submit

8 See, for example, section 650.10, "Unwanted Inventions" of the National Science
Foundations" "Patents” regulation, 45 CFR 650.10.



n WThe agency ‘handling the licensing of a given invention has the reSponsiblhty for
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plans for the development and/br marketing of inventions. The application period must
be held open for at least 30 days before a subsequent Federal Register notice would be
permitted to announce a contemplated exclusive licensee for such inventions. Following

the announcement of an agencys intention to license an invention exclusively, a 60-day =~

__objection and comment period is mandatory

promoting their inventions, making judgments as to the appropriate degree of exclusmty
to grant in a license, and determining which applicants are qualified and acceptable.
Actual license negotiations often focus on business matters, such as royalty rates and

benchmarks for assessing the likely diligence of a licensee's performance. Many agencies -

utilize a model licensing agreement based on agreements developed in academic
licensing offices. Licenses normally are granted to companies that agree to manufacture
in the United States any inventions that are to be used or sold in the United States,
although waivers from this requirement may be obtained in appropriate circumstances.

‘Licensing practices at DOE's Government-owned-contractor-operated (GOCO)

laboratories are more like those followed by universities.

B Licensing Progess in Academia. The negotiation process utilized in academia is very

similar to that of Government agencies because the kinds of terms to be negotiated are.
generally very similar. However, the competitive aspect and public notice requirements
that pertam to licensing as described above do not apply to universities. Some
universities have their own procedures about selecting licensees, partlcuiarly when
compa.mes founded by their own faculty pursue license rights. Often, universities

- promise invention rights to their research sponsors for applicable studies.

Federal law does require that the Government retain a nonexclusive, paid-up license to-
practice (or have practiced) any invention made with Government funding. This applies

" whether the invention is made by Government employees or grantees. The domestic
-production requirement discussed above also applies to licensing by grantees.

Exclusive vs. Nonexclusive Licensing. For the licensing of any given invention, the
exclusivity of available rights falls along a continuum ranging from nonexclusive to semi-
exclusive to exclusive. Government agencies and academic licensing offices have the
legal flexibility to provide through licensing the degree of exclusivity needed to facilitate
the development of particular products. The paramount consideration in determining
the degree of licensing exclusivity is the encouragement of product development.
However, obligations to partners in Cooperative Research and Development Agreements
(CRADAs) pursuant to the FTTA (at Government agencies) or to research sponsors (at
universities) may preempt a more open approach to licensing,

Nonexclusive licensing typically is appropriate for very basic and enabling technology,
such as certain types of materials having many different commercial uses or general
laboratory techniques. Semi-exclusive licensing, in which a few licensees share patent
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- rights, becomes appropriate when there are larger markets, lower developmental costs,
and less overall risk. Exclusive licensing is appropriate when it is determined that
- nonexclusive licensing will not lead to expeditious product development.

Iss f . The scope of rights that can be licensed also lies along a continuum for |

wo.....anly. particular. mvennon. _Rights to commiercializealluses mmay be-granted;-or-more S ———
limited rights to a family of diagnostic or therapeutic prodiicts miight be licensed; or™
perhaps only the rights to commercialize a specific product for a specific use. nghts

- may also be divided by geographic territories.

A family of uses itself can be of variable scope and might include, in the case of medical
products, for example, all cancer therapeutics or all solid tumor anticancer therapeutics.
Decisions about the appropriate scope of rights generally are made after consideration of
factual data about various factors, including market size and affected patient population.

Royalty Rates. Royalties also fall along a continuum ranging from no charge in cases .
where patents effectively are dedicated to the public, to a cost recovery level that would
recoup patenting and administrative costs, to market rates. Most Government agencies -
and universities have adopied a model system for which royalty rates generally fall within.
a range of about 0.5%-6% of product sales, depending on the extent to which the :

' Government or university scientists have developed a product--i.e., from basic research

through some development or prototyping stages--before it is licensed.

Procedural Issues. Various standard licensing provisions and practices may be modified
to facilitate the transfer of specific types of inventions. For example, minimum notice
-provisions can be expanded where extra concern exists about increasing disclosures of

~ licensing opportunities.

V. THE FEDERAL TECHNOLOGY TRANSFER LAWS AND THEIR |
IMPLEMENTATION AT VARIOUS FEDERAL AGENCIES

Mechanisms for Technology Transfer. The Stevenson-Wydler Technology Transfer Act
(15 U.S.C. Section 3701-14), as amended by the Federal Technology Transfer Act of
1986 and the National Competitiveness Technology Transfer Act of 1989, directs the

- Federal Government to transfer federally owned or originated technology to State and
local governments and to the private sector, where appropriate. The Act, which affects
only federally owned laboratories (Government-owned-contractor-operated and
Government-owned-government-operated facilities), authorizes a variety of mechanisms
designed to promote the transfer of technology to the marketplace, including '
Cooperative Research and Development Agreements (CRADAs) between federal labs
and non-federal entities; award programs for federal employee-inventors; and royalty
sharing with employee-inventors when agencies retain ownership of the inventions. It
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- also directs agencies to allow their employees to patent inventions when the agencies do

not themselves patent or "otherwise promote commercialization” of those inventions.

- The Stevenson-Wydler Act prescribes certain technology transfer activities requiring
__Offices of Research and Technology Applications at each federal laboratory over a

~.certain size and establishing the Federal Laboratory-Consertium-for-Fechnology

Transfer. Nevertheless, technology transfer activities do vary from agency to-agency—

~ because of differing structures and missions.

Agency Activities. The Department of Agriculture has a long history of developing' farm-

related technology and disseminating it to farmers, and its Agricultural Research and = -
Forest Services have entered into about 250 CRADAs since the Federal Technology
Transfer Act became law.

- The Department of Commerce, through its National Institute of Standards and

Technology, regional Centers for the Transfer of Manufacturing Technology, and .
Advanced Technology Program, carries out cooperative programs with industry in order
to speed innovation and accelerate the adoption of new technologies by U.S. companies.
It also sponsors conferences and seminars focusing on government-university-industry
partnerships and enters into CRADAs with private industry.

' The Department of Energy, whose laboratories are operated by contractors in most cases
- and by DOE in others, aggressively pursues and encourages technology transfer. Each.

DOE laboratory has a Technology Transfer Office, and under authority provided in the

- NCTTA, DOE uses CRADAs and other collaborative agreements to transfer technology

to the marketplace. In addition, DOE and DOE supported laboratories sponsor
conferences and seminars, and license technologies.

The Department of Healtli and Human Services, through the National Institutes of
Health, operates the world's largest biomedical research facility. It transfers all types of

. biomedical and health-related research to the scientific community and to industry

through the publication of articles in scientific journals and the sharing of research
materials, as well as through licensing agreements and CRADAs. The NIH Office of
Technology Transfer's licensing efforts include: promotion of technologies at conferences
and meetings; publication of an annual directory on technology transfer at NIH; an on-
line abstract of Public Health Service (PHS) technologies; and a database of companies
and their interest by technological field for direct marketing of PHS technologies to
industry.

Since the National Science Foundation is barred by its Organic Act from itself operating
any laboratories and the federally funded research and development centers it owns are
chiefly astronomical observatories, most NSF-originated technology comes from non-
Government-owned laboratories, largely at colleges and universities.
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Like most federal agencles, the NSF allows its contractors and grantees to retain the
__principal rights to inventions and other forms of intellectual property produced through
NSF-funded research. This treatment of inventions is required in awards to small :

‘businesses and non-profit orgamzauons, including universities, by the Bayh-Dole Act.. A o
Presidential Memorandum issued in 1983 directs agencies to apply the policies of that

-..Act to.all awardees unless prevented from doifig S0 by statute;Policies-directing

agencies to leave with the grantees the rights to software, data, and othier copynghtable S

material are stated in the Office of Management and Budget circulars and the Federal

- Acquisition Regulations. Allowing commercial rights to remain with the institutions or
individuals that performed the research assures that those with the greatest knowledge of
the technology have the maximum incentives to bring it into the marketplace.

* VL ISSUES AND QUESTIONS

As is often the case with any rapidly advancing field of science, genome research has
drawn (and will continue to draw) many new participants unfamiliar with pertinent laws
and practices; and it has produced (and will continue to produce) scientific discoveries -
that do not fit neatly into existing molds. This document, in Sections II-V, provides a
baseline of information about the existing means of protection of intellectnal property

and current technology transfer practices. An understanding of these issues will form the

background for the public meeting to be held on May 21-22, 1992, in Washington, D.C.

The purpose of the public meeting is to involve all interested parties in identifying

science and technology transfer issues central to maintaining scientific advances in

genome research and promoting rapid application of new discoveries to commercial

development. In order to facilitate discussion at the public meeting, the GPWG has
1dent1ﬁed some key issues and questlons as listed below.

AQ&&M

- - 'What impact, if any, would the Federal Government's use of the existing system
for the protection of intellectual property have on Federally funded genome
research, given applicable exemptions from infringement liability for non-
commercial academic research (see Section IIT)?

- What, if any, consequences for scientific progress would result from the Federal
Government holding patents on key products of genome research? Would any
adverse consequences be ameliorated if Federal agencies adopted licensing _
policies (e.g., nonexclusivity, limited scope, low royalties) for use of such patents
by researchers?

- How would the impact of Government ownership of intellectual property rights on |

Federally funded research differ depending on the level of research (e.g., basic
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research as compared to applied/ development research); and depending on the
recipient (e.g., Government laboratory, grantee or contractor)?

How would the impact of Government-owned intellectual pi'operty rights on’
Federally funded research differ depending on the genome being studied (e.g.,

B.

| .human, farm animal,_ crop plants, or industrial microorganisms); depending-on-the—

stage of research (e.g. extent of knowledge about the biological functiohi of- gene
sequences); and depending on the anticipated products of the research (e.g.,
molecules or whole organisms)? _

| rcialization Prod f Federally F nome Resea

- Should the policies which govern the ability of participants of Federally funded

research to seek patent protection on genome research be changed? Are there
any important circumstances that make Federally funded genome research -
different from other Federally funded biological research? If so, what are those
special circumstances and what impact would they have on the application of
Federal laws and policies relating to the transfer of Federally funded technologies

to the private sector?

To what extent might publication, patents (if granted), licensing, and other forms
of dissemination of the results of genome research at an early stage of discovery,
(e.g., gene sequences for which the biological functions are not yet determmed),
provide incentives or disincentives to product development?

' Followmg publication of sequence data would sufficient intellectual property
protection be ava.llable to stimulate product development"

What effect, lf any, would result rom the Us. Federal Government owmng F

patents on DNA sequences, in contrast to ownership by the private sector, foreign -
and domestic, on the public interest (e.g., the rapid introduction of new, safe and
effective products at reasonable prices?)

.Wh.at impact, if any, will ownership and use of intellectual property rights cevering '.

inventions arising from genome research by the United States or foreign
governinients have upon the willingness of U.S. companies to develop specxﬁc
products based upon or derived from such research?

Should patenting, licensing and technology transfer policies be uniform for alt
recipients of Federal funding, whether they are Federal laboratories, contractors
or grantees?
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- ‘What impact, if any, might the Federal Governments use of the intellectual
property protection system have on data and resource sharing both nationally and

mternatxonally"

~ What u:npact, i any, mlght the dec151on of the Us: Govemmeut to seek patent |

protection for gene sequences have on genome research partners and practices in
other countries?

‘How can both dissemination of research results and the encouragement of
_ product development be facilitated on an international scale?
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Four Years of Reagan Science
Policy: Notable Shifts in Priorities

The presentation in February 1984 of
the President’s proposed programs for
research and development in fiscal year .
1985 marked the fourth R & D budget of
the Reagan Administration. From its ear-
ly days, the Administration had repeat-
ediy stated its intention to develop and
implement a new science and technology
policy. one developed not so much in
response 10 the needs of the science
community as in response to the broader
needs of the nation. It afso stated its
interttion 1o reorder the priorities among
the kinds of R & D funded by the gov-
ernment, more clearly delineating the

G. A. Keyworih, I}

Second. strong support for basic re-
search permits U.S. scientists and engi-
neers to challenge intellectual frontiers
in the most important fields of science
and technology. That provides the new
knowledge that drives our economic
growih, improves our quality of life. and
vnderlies our national defense.

~Palicy tias assémbled funding data that

inciude the most recent budgel proposals
and which are corrected for inflation so
that they reveal true purchasing power of
R & D funds. The overall trend of non-
defense federal R & D obligations (Fig.
1) clearly shows, for the period of 4
years, a strong emphasis on basic re-
search as well as a concomilant reduc-

" tion of government support for demon-
. stration. development. and applied re-

search projects that are considered to be
more appropriate for the private sector.
This is consistent with the Administra-
tion’s stated objective of clarifying pub-
lic and private sector responsibilities for
funding R & D. In particular, substantial
reductions were made in energy-related
demonstration projects.

The result is that among the three

Summary. Administration priorities for federal support of nondefense research and
development emphasize basic research and the concomitant training of students.in 4
years basic research has moved from the smallest to the largest component in
nondefense R & D expenditures, and basic research specifically to universities has
grown by 26 percent in real terms during that period. New programs for fiscal year

responsibilities of government an
“private sector. T
- Perhaps the most important element of
policy that emerged from those reassess-
menls was a renewed—and considerably
strengthened—commitment ‘10 federal
support for basic research. Not only is
basic research an essenttal investment in
the nation's long-term welfare. but it is
Jargely a federal responsibility because
its benefits are so broadly distributed.
Quite simply. basic research is a vital
underpinning for our national weil-being.
There are three reasons for thait.

Importance of Basic Research

First. research grants to universities.
where the majority of the basic research
is done. permit the training of tens of
thousands of graduate students under
some of the most demanding and stimu-
lating research conditions anywhere.
This new talent will be responsible for
maintaintng American technological
ieadership in coming years.

he 1985 emphasize engineering-education-and-research; as'well"as’improved-interac- =~

tions between universities, federal laboratories, and industry.

And third. well-chosen basic research
projects can stimulate productive part-
nerships between scientists and engi-
neers in all sectors of society—partner-
ships that are increasingly vital to devel-
opment of new technologies that will
keep American industry competitive
with improving foreign industries and
will speed the application of new knowl-

edge to our increasingly technological

defense needs.

What. then. does the 4-yvear record of
R & D programs show? How successful
has the Administration been in carrying
out its stated objectives. and what have
been the implications for science and
technology in the United States?

It is possible to get a general answer 1o
the first part of that question by looking
at the wayv in which the Administration
allocated R & D resources during those
4 vears—and the wayv the allocations
differ from previous patterns.

categories of federal funding—basic re-
search, applied research. and develop-
ment—there has been a marked shift in
relative priorities over a relativefy short
period of time. Basic research has gone
from the smallest fraction of nondefense
R & D 1o the largest. with « jump in
share from 27 to 38 percent. Atthe sume
time. development funding has dropped
from a 42 percent share to 27 percent.
(Data in Fig. 1 focus on nondefemse
R & D. Unlike other areas of technolo-
gv. the government is the sole customer
of defense-related R & D development
costs cannot be shifted to the private
seclor.} '

A look at basic research obligations
(Fig. 2) shows that federal suppont for

‘The author i sorence ady isor 1o the Preaden: andd
director of the Office of Science and Technofozs
Policy, Executive Office of the Presidens. Washme-
won, B.C. 20506, This article i~ adapled Iront the tev
of his remarks for the unnual AAAS R A I3 Poli, .
Collogquium, 2% March MKl




basic research for the five largest R & D
" funding agencies has grown since 1978
(in constant dollars). All five agencies—
the National Institutes of Health, the
Nationa! Science Foundation (NSF), the
Department of Energy (DOE), the De-
partment of Defense (DOD}, and the
. National Aeronautics and Space Admin-
istration—demonstrate strong and con-

sistent growth in basic research obliga-

tions, and in four instances that growth
follows level or even declining real bud-
wrrgetstin-thie-4“years-preceding 1982+

ties and colleges. Here the result of the
science policy is even more pronounced.
Although it is not shown. we could trace
a consistent decline in basic research
funding for universities back to 1968, and
where the data pick up we see that there
was essentially no growth from 1979 to
1981. However, from the fiscal 1981 bud-
get to that proposed for 1985, this sup-
port for universities grows by 26 per-
cent—again, in real terms, The full im-
pacts of these increases have not yet
been felt on the campuses because the
actual appropriations lag considerably
behind the fiscal year budget proposals.
For the most part we are only now
beginning to feel the eflects of the steep-
er parts of those curves,

Moreover. the true impacts on univer-
sities of federal funding are even greater
because so much university research
draws on federal investment in special
centralized facilities. Substantial amounts
of the funds that go 1o federal and nation-
al laboratories actually support universi-

ty-research-in-physics-astronomy=mate-===

rials sciences. and space sciences. Thus,
as [ have been pointing out for as long as
1 have been in Washington, during the
Reagan Administration we have seen the
strongest support for basic research in 20
vears.

Some highlights of the President’s pro-
posed fiscal year 1985 R & D budget are
shown in Table 1. Total federai R & D
will amount to $53 billion. an increase of
14 percent from 1984, During the 4 vears
of the Reapgan Administration federal
funds for R & D have increased by 52
percent. The largest increases for next
vear. 22 percent. will be for defense
R & D. with the next largest component
going to basic research. Since 1981 basic
research has grown by 55 percent to a
new high of $7.9 billion. More than half
of that support will go 1o universities.

As in previous vears. we are applying
the increases in basic research funds
selectively to fields and projects showing
strong opportunily and excitement. with
high priority continuing 1o go to support

~Figure-3-illustrates how-the-increases’
in basic research are affecting universi- -

.activities that
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Fig. 1. Federal R & D obligations (nonde-

~fense).in.constant.1983.dollars..|Sources Ofae

e.of Science and Technology Policy. {
Special Analysis K: Research and Develop-
ment, the Budget of the United Stares Gor-
ernment. Office of Management and Budget.
Washington. D.C.. February 1984}]

university research. This kind of support
is the most important element of the
budget in continuing on the path to re-
storing the health and viiality of our
nation’s universities.

As I have mentioned. there are three
broad goals embodied in our programs
for science and technology. These relate
to ensuring the continuing supply of
bright new technical talent to meet na-
tional needs. to selecting the most impor-
tant and most relevant fields of R & D to
pursue and then pursuing them as well as
we possibly can. and 1o stimulating new
and productive partnerships that span
the range of people and orgdmzauons
conducting R & D.

To help explain the kinds of specific
we are proposing to
achieve those goals. I want to describe
just a few of the initiatives proposed in
-fiscal--year—-1985:Each-
determination 1o retain U.S. scientific
and technical leadership in the fields that
we believe are most important.
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Fig. 2. Basic research obligations in constant

1983 dollars. [Source: Office of Science and
Technology Policy (from Specia! Analvsis K:
Research and Developmeni. the Budget of the
United States Government. Office of Manage-
meni and Budget. Washington. D.C.. Febru-
ary 1984})}

~create-new-jobs-and-products-for-ex-

The Need for Technical Talent

Without hesitation 1 would assign
highest priority to stimulating and nur-
turing technical talent. During the past
several years I have heard from hun-
dreds of our nation’s industrial and uni-
versity leaders. and almost 1o a person
they echo that priority. Now, especially
as the economy has resumed strong--

" growth, industries that depend on techni-

cal talent are feeling the pinch. In many
f-the-fast-growing:fields-the-ones-that

port—there simply are not enough really
good people to go around. :

We face problems of both numbers
and quality. We face problems that
threaten to put a brake on the ability of
our. economy to continue to grow. For
instance, in Tecent years there has been a
pervasive and serious shortage of univer-
sity faculty in engineenng. computer sci-
ences, and some of the physical sci-
ences. These shonages have created bot-

tlenecks in our ability 10 produce the- " -

kinds of technical talent most needed by
growing U.S. industries.

For that reason I think that one of the
really exciting programs_approved for
fiscal year 1984 was the National Science
Foundation’s Presidential ‘Young Inves-
tigator Awards. This program helps uni-
versities attract and retain outstanding
young Ph.D.’s who might otherwise pur-
sue nonteaching careers. It does so by
generously funding research of faculty
near the beginning of their academic
careers.

The first 200 awards were made in

illustrates-—our—-February-1984..and NSF.is-preparing-to

w1

award 200 more in 1985. Each recipient
is eligible for 5 years of support at up to
$100.000 per year in a combination of
federal and industrial funds. It is expect-
ed that 200 new investigators will be
named each year. resulting after 5 years
in a projected continuing total of 1000
active awards. Moreover. this program
is flexible and able 10 respond 10 obvious
shortages. Thus, more than three-guar-
ters of the first awards went Lo young
faculty in engineering and the physical
sciences.

Part of the intent of this program is to
attract faculty in fields where shortages
limit our ability 10 meet the growing
demand It is
what might be termed a first-order solu-
tion to an obvious problem. But there is
much more that we can and must do. Itis
ironic that ahhough the United Siates
has the world’s greatest research institu-
tions and the most advanced industrial
capacity, we simply have not developed
effective linkages between them. We are

A A
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now intensifying our efforts to do just
that.

Both the academic and industrial com-

munities have voiced growing concern

- about the kind of training we are provid-

ing for our engineering undergraduates—

the vast majority of whom expect to’

enter industry. We are in the midst of a
revolution in the way engineers work
and the way modern industry operates.
That revolution is putting potent new

Dollars {mitiona)

2.500 1 1l 1 ] 1 3 i:
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Fuacal year

(Estimated) -

Instrumentation and Supercomputers

Because the instrumentation problem
underlies virtually al basic research at.’

© universities. we have adopted a policy of
- building support-in large part for new

instrumentation and equipment directh
into project grants. Across all R& D
agencies. the federal government ex-
pects to provide more than $400 million
in_1985 f{or_research_instrumentation...

166181 ihe hands of the prod-

iict*designer and Blurring distinctions be-
tween disciplines.

Few universities. however, are able to
prepare their students to operate in that
new environment. This ts not really their
fault. but reflects a combination of a lack
of modern equipment and overburdened
Afaculty who are struggling just 1o keepup
with teaching demands. We see several
hopeful signs that promise 1o help them
overcome those !imitalions In panicu~

“for the kinds of working environments

that new graduates will enter. At the
same time. industry—with virtually no
sirings  auached—is helping many
schools directly by funding new pro-
grams and providing modern equipment
for student use. Certainly. events in the
past year suggest the dawning of a new
age of enlightenment for engineering
education,

The federal government clearly has a
key role in this transformation. The pa-
tion is going to rely heavily on mew
generations of engineers for its industrial
and economic health, Because of the

: h"g'"""3;""'Bés;é"r}é"§3;é\“?gh obligations 1o universi-.
= tjesand-collepey-in EoTstEn 1983 " dsllars.

[Source: Office of Science and Technology
Policy (from Special Analvsis K: Research
and Development. the Budgel of the United
Stares Governmen:t. Office of Management
and Budget. Washington. D.C.. 1984)]

with industrial affiliates. take a giant step
in how they educate engineers. ] believe
that in the next few years we are going to
see substantial and overdue changes in
the way we approach academic engineer-

_ing and that these centers are only the.

first of many innevations.

1 emphasize that virtually every step
being considered for improving the engi-
neering schools is being taken in cooper-
ation with industry. The new federal
programs all encourage more productive
interaction between industry and the uni-
versities—and both should benefit.

One important point is that these engi-
neering centers will continue to require
strong disciplinary research programs
conducted in parallel in the universities.
The hope would be that faculty and
students would move freely "back and

fonh bemeen the cemers and SpeClﬁC

_available for universily, scientists..and
engineers. This amount, while substan-
tial. falls far short of the estimated
needs. But those needs are the result of
an extended period of underinvestment
in university research instrumentation.
and the problem cannot be solved all at
once. Keeping up with new technology
must be a continuing process. and we
intend to provide these substantial sums
of money on a continuing basis.
Our preference for including much of

that . support as part..of actual research-—..

grants rather than as separate instrumen-
tation programs is to emphasize that
instrumentation is as much a part of
modern research as any other expense.
1o permit instrumentation to be tied
closely to highest priority résearch pro-
grams: and to give researchers as much
discretion as possible in deciding how
best 1o allocate research funds.

1 would include one other specialized
kind of equipment in any discussion of
development of talent in universities.
and that is supercomputers. It is simply
imperative for our academic research
commuunt)mfacu]u

= Eampetitive environifient in which U877

industry must operate. we have to help
our universities provide the best training
possible.

For the past 6 months the Office of
Science and Technology Policy (OSTP).
indusiry groups. the National Academy
of Engineering. and NSF have been
looking very hard at this problem. We
have been looking particularly at the
broad areas of design and manufacturing
because those are critical processes 10
-master in converting knowledge—which
the U.S. research establishmem pro-
duces in prodigious quantities—inlo
products. What is emerging from this
collaboration is a proposal for a new
program at NSF in 1985 to create univer-
sity centers for cross-disciplinary re-
search in engineering.

The intent of such an ambitious pro-
gram is to develop a body of knowledge
to guide engineers in integrating different
disciplines to work on problems of both
national and industrial importance. At
the same time it will help the universi-

~ties. working closely and continuousiy

that the cenlers are bemg started. for
example. NSF has also requested a 22
percent increase in funds for engineering
research. The purpose of that growth is
not necessarily 1o permit more research
projects. but to permit the best ones to
be more productive by funding larger
groups of investigators and by under-
writing the purchase of eqmpment and
instrumentation,

“dents—to have opportunitie

wor|
with state of the art comnputing tools.
There are three main reasons for em-
phasizing the importance of these com-
puting tools. One is the direct benefit to
frontier research: supercomputers offer
the best known way to attack many
large-scale science and engineering prob-
lems. a way to model complex physical
interactions. Second is the opportunity
for young scientists and engineers to

Table 1. Federal R & D obligations.

Fiscal year budgets
tbillions of dollars)

Change (%%)

Category .

1984 1981

1981 1982 1983 1984 1985 1985 1985

Total federal R & D S35.0 $37.6 $39.5 $46.7 S53.1 14 52
Total defense R & D $16.5 $20.9 §23.2 $28.1 §342 2 107

Basic research
Total R | $54 564 $72 $79 10 ss
Agencies supporling S$24 $24 S 3¢ $ 33 $ 3% b 46
life sciences -

Agencies supporting  § 1.7 $30 $34 £39 544 14 63

physical sciences
and engineering




learn what supercomputers can do and to
become familiar with them. After all,
these people are the ones who will be
developing the supercomputer’s poten-
tial for solving new kinds of problems in
the future. And third is the vital contri-
butions that the research community will
make 10 designing and developing the
software to make the supercomputers
even more useful in the research pro-
cess.

Both NSF and DOE plan to provide

university researchers with more access
to_supercomputers both by allocating

the hardest to find. Over the years there
have been important direct applications
of knowledge first derived from this kind
of front-line physics research to other
areas of science and technology.

- But fields like this are important as
much for the way they attract and stimu-
late human intellect as for their specific
results. Particle physics, or astrophys-
ics. or molecular biology. or mathemat-

Jics are stimuli for our broad sational

strength in science and technology. Of
those fields particle physics is the most
expensive 10 pursue toda) It is that

much because of anything government
has done as much as because of the
broad national awareness of the obvious
industrial and military challenges from
abroad.

Better partnerships are clearly needed
in the field of agriculture. There is little.
question but that we have made only
slow progress.in bringing the benefits of
the modern biotechnology revolution to

American agriculture. The result is that =~

we have failed to take the prudent steps
necessary to protect the enormous world

leadership that we have enjoyed fur 0

...Inore time 1o them on supercomputers at -

-expense that forces us to ‘make, as 1

long in agncullure

national laboratories. such as through
DOE"s Magnetic Fusion Energy comput-
ing network. and by installing new super-
computing facilivies dedicated to aca-
demic vsers. NSF also plans to install a
‘class VII supercomputer at the National
Center for Atmospheric Research for use
by the atmospheric and ocean sciences
community.

In parallel efforts, DOE, NSF. and
DOD will increase research funds for

various areas of computer science and

electronics that will be applicable to fu-
ture generations of supercomputers. We
are confident that these varied activities.
in conjunction with continued purchase
of the most advanced supercomputers
for direct government use. will. in turn.
provide the market incentives 10 permit
U.S. commercial manufacturers to main-
tain their technological leadership in this
field.

The Pursuit of Excellence

The importance of project support to

noted. wise decisions about what course
we will pursue. It was that expense that
led to a fundamental rethinking by the
high-energy physics community, last
year. of where this country should be
going in particle physics.

The result of that introspection was
the decision 10 terminate a major accel-
erator project that was no longer timely.
Instead. the cOmmunity is now focusing
its attention on an entirely new accelera-

. tor that would let us take a bold step into

new energy regimes. Such a step would
permit us to look at truly forefront ques-
tions in the structure of matter.

Such a project has strong merit if it can
be designed. if it can be built for a
reasonable cost. and if it can be builtin a
reasonable time frame. Those are big
“ifs.”” and I do not believe that anyone
can yet tell us whether we can meet
those requirements. But we are propos-
ing that in fiscal 1985 we begin the pro-
cess of trying to find out, To that end.
DOE will begin R & D on advanced su-
perconducting particie accelerator con-
cepls.

We have already seen—painfully—
how aggressive competitors who adopt
new technologies and run with them can
make severe inroads into what American
industry assumed was a guaranteed mar-
ket. Automobiles and consumer elec-
tronics come most readily o mind. We
would hate to have to add agriculture to
that list 20 years from now. Fortunately.
we have tremendous resources in this
country that should enable us to main-

1ain and extend our world lead, but we =~

have to start now to incorporate the
fruits of molecular biology and its off-
shoots into a new field of agncultural
biotechnology. To- accelerate that pro-
cess. the Department of Agriculture will
greatly expand its- competitive grants
program in fiscal 1985. This will include
a substantial new agricultural biotech-
nology research effort: within that pro-
gram.

Next year will also be a milestone for
another kind of partnership with indus-
try. It stems from the President’s deci-
sion that the United States should begin
work on defining and designing a space

“the vitality of universities and to their

ability to train students is evident. But
project support is also a primary means
of addressing the parallei goal of science
policy—the pursuit of excellence. The
tried and true method of investigator-
initiated. peer-reviewed research grants
has produced phenomenal results over
the years. The fact that scientists at U.S.
institutions won four out of four Nobel
Prizes last year reflects on the effective-
ness of this kind of system for supporting
basic research. :

Although there are many. I will offer
only one specific example of a 1985
initiatjve intended to help American sci-
entisis continue 1o pursue excellence. A
field of science tn which this country has
been a world leader and also a field that
demands extremely careful—not to men-
tion wise—decisions about future pro-
grams is high-energy. or particle physics.
The questions the scientists ask are in
many ways the most fundamental in na-
ture. and the answers are surely among

later in this decade. to decide whether or
not to proceed with the next-generation
machine. a superconducting supercol-
tider. Questions of how, where. how
much, and. perhaps. with whom must be
deferred until we have a better handle on
the technology. I emphasize that we pro-
pose no commitment to proceeding be-
yond this R & D: construction. should it
appear feasible. will have to be decided
upon later.

Partnerships with Industry

The third goal of science policy. stimu-
lating partnerships among scientists and
engineers in universities. federal labora-
tories. and industry. reflects the pressing
need to improve the transfer and applica-
tion of new knowledge to national needs.
particularly in industry. Fhere has been
some real progress in the past few years
in improving these interactions. not so

This would permil s, at some point

station. T wotild "characterize this deciz ™™

sion as recognition that we are going 10
occupy and use space on a larger scale
than ever before. We will be simulta-

neously enlarging our ability to explore

space and enlarging the nation’s long-
term options for creating a new base for
industrial activity. It is clear that this

activity demands broad involvement of

the private sector to identify the highest

-priority industrial’ opportunities and to

bring industry’s expertise to planning
systems to be tested and used in space.

At the same time we are committed to
maintaining the momentum that we have
buill up in our very successful programs
of research in the space sciences. New
programs to start in 1985 include the
Upper Aimosphere Research Satellite.
the Mars Geoscience-Climatology Orbit-
er, and the Naval Remote Ocean Sensing
Satellite. These join projects already un-
der way. such as the Space Telescope.
the Gamma Ray Observatory. the Gali-
lec Jupiter probe. the Venus Radar Map-



per, and a variety of Spacelab science
programs. The United States has em-
barked on an incredibly promising and
balanced space science program, one

that will not be compromised by the.

manned space efforts biat that will, in

fact, complement them. We are all aware

of the lesson of the impact of the Shuttle
. program On space sciences
~ 1970's—and we are not aboul 1o see that
. happen again.

in the.

Leapfrog Technologies

One other example, still in the very
early stages, suggests vet another kind of
potential for making better use of the
federal laboratories. The President's
Commission. on Industrial Competitive-
ness, formed about 6 months ago, is a
group of mostly private sector leaders
who are Jooking at ways to strengthen
U.S. industry. One of the concerns that

from the science community. and it may
turn out that the OSTP broker’s role will
be short-lived. Indeed. it would be disas-
trous for Washington to become a per-
manent element in what has 10 be direct
collaboration among working scientists
and engineers. Thé sooner we step out o
the process the better.

There is one additional point 10 em-
phasize. The initiative for this effort
comes from the steel industry—from the

-During..the..past.year.-we.-also-100k.surfaced-early-in-their-discussions was=-people-who-kitow-the-probl

use of the nation’s federal laboratories in
meeting nationa! needs. In light of the
amount of R & D done there—more than
one sixth of the total public and private
sector R & D—it should be obvious that
they should be expecied to contribute to

- our attempts to rejuvenate American in-
dustry and universities, In July 1983 Da-
vid Packard, on behalf of the White
House Science Council. presented the
results of a yearlong review of the feder-
al laboratories to the President. Follow-
ing that. the President instructed OSTP
-and the Office of Management and Bud-
get to lead an interagency effort to work
on ways to implement the recommenda-
tions. He also asked for a progress report
by 1 July 1984.

The Packard panel had concluded that
the nation could derive far more benefit
from the federal laboratories. and-it rec-
ommended changes in five major areas
to help improve their effectiveness.
Briefly, the panel called for clearer mis-
sions, for changes in personne! systems
to attract and retain top technical 1alent,

T W*for*mgre'Slabl E—;fundi ng. al'ld=.-mQIfe:-aUIOH::,:.wreit her-case,—we-have-taken- steps-{o-cofs=

omy for the laboratories in managing
their research, and for broader interac-
tions between the laboratories and other
public and private sector R & D organi-
zations.

The Administration’s plan last year to
pioneer a new kind of industry-universi-
ty-federal laboratory interaction through
establishment of a broadly based materi-
als research center at Lawrence Berke-
ley Laboratory was an early indication of
the Kinds of actions the panel anticipat-
ed. During the past year the plans for the
Center for Advanced Malterials have
benefited from thoughtful review and
recommendations from the materials sci-

ence community, recommendations that

STt AR LA 3 )

are being implemented. The original ob-

jectives for the center are unchanged—a
place to bring together a range of materi-
als and other scientisis from all sectors
to work on problems of fundamental
importance to future technology.

basic industries—or the smokestack in-
dustries.

One commission member, the chair-
man of a major steel company. made it
clear that the future of his industry in
America, which has been losing its com-
petitive advantage to foreign producers,
was going to rise or fall in the long term
on its ability to achieve substantial in-
.creases in productivity through the appli-
cation of what he calls “‘leapfrog tech-
nology"*—a new technological genera-
tion in steel manufacturing.

Whether such leapfrog technologies
can be developed is an open question.
The steel companies. through their re-
search arm, have been working among
themselves and with university research-
ers on just what might be possible and
practical. What struck several of the
public sector representatives was that
the people working the problem were
either largely unaware of the kinds of
technical expertise in the national jabo-
ratories. or they assumed that such ex-
pertise was not available to them. In

rect that perception.

The steel industry’s problems are im-
portant far beyond the industry itself.
and not only because of the strategic and
economic impacts of a healthy steel in-
dustry. In fact, steel is only one of sever-
al industries facing similar. almost gener-
ic problems. The OSTP has taken this
opportunity to serve as a kind of mar-
riage broker between the industry and

. the federal laboratories. and research
-directors at the major steel companies
have shown great willingness to work
together on commeon problemsinR & D.
We are determined that their willingness

to seek new ways to rejuvenate industri- -

H maotabead
al B & D will be maiched

by a willing-
ness in the public sector to try to help
steelmaking prepare for the 21st century.

It was quickly obvious that these
R & D problems being posed by the in-
dustry were interesting and important

enough to elicit enthusiastic responses

economic tests. For any industry that
might benefit from leapfrog technolo-
gies, the first step in each case is for the
industry jtself to define its needs and
then to cast a wide net for some new
perspectives to apply to recalcitrant
problems.

Importance of Consistency

The various examples of new activities

in science and technology are intended
to convey the directions and emphases in
a federal policy that underwent some
important changes in 1981. The projects
cited are hardly meant to encompass all
the important new projects for fiscal year
1985 but rather to illustrate some of the
concrete ways in which policy becomes -
reality.

Above all, I believe that it is critical to
be aware of the need for consistency in
any policy for science. By their nature,
science and technology demand long-
term planning and preparation, starting

-early-in-thereducationmal-process and ex=

tending into the maturing of young re-
searchers and their integration into the
research, academic, or industrial com-
munities. Major facilities may take a
decade to develop and may be used for
decades more.

The planning cycles for the world of
science and technology are far longer
than the turnaround times in the political
arena, and one of the most serious detri-
ments to good science is what is called

-roller-coaster funding. Those of us who

accept the responsibility for charting the

- course for government programs in sci-

ence and technology must also accept
the responsibility for clearly articulat-
ing—and siicking to—basic principies
for guidance. I see this consisiency as a
major element of science policy. an ele-
ment that 1 hope the Administration.
Congress. the science community. and
the public will be able to maintain in
coming years.
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THE PRESIDENT: Thank you very much. Thank you. And
thank you, Jim Beggs.

I'm a little self-conscious right now about arriving
in kind of an old-fashioned way, in a helicopter. And after what
I've seen here, I'm even more self-conscious about the fact that
“I'ma captain of the horse cavalry. (Laughter.) o

But I'm delighted to be with you today and to have this
chance to say congratulations on this morning's lift-off of the
Discovery mission. I'm honored to meet all of you who are making
this great adventure happen. You've sparked the dreams and imagi-
nation of the nation -- from the youngest boys and girls in class-
rooms across our country to individuals like myself who are approach-
ing the outer limits of their middle-age years. (Laughter.) :

. You go quietly about your work, far removed from the

glare and the gloss and the glitter of public spotlights. But what
you do is important. You re expanding our wealth of knowlédge, and
with that knowledge, you're fueling a mighty tide of progress,

~carrying-the~hope~of an optimistic future ‘forpeople’ ‘here and evexry="—~—""""

where,

Yours is the work of a true revolution; not a revolution
poisoned by hatred and violence and the will to conguer, but one
that's rising from the deepest yearnings of the human spirit to
challenge the limits of knowledge and to put the power of discovery
at the service of our most noble and generous 1mpulses for decency,
progress, and, yes, for peace. :

Today, on behalf_of a greatful nation, I salute you and
your colleagues in private enterprise and the academic world. You're
the heroes of high-tech; the pulse of America's technological power;
the champions of a confident people whose faith and courage are '
pushing America up and out to a world of wonders for us, our children,
and our children's children.

The space age is barely a quarter of a century old, but
already we have taken giant steps for all mankind. And our progress
is a tribute to American teamwork and excellence. We can be proud
that we're first, we're the best, and we are so because we are free.

MORE
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: - There's nothing that the United States of America cannot-
accompllsh, 1f the doubting Thomases would Just stand aside and get
out of our way. In a single generation, we've freed ourselves from-the
~ bounds of earth; we've set our footprints on the surface of the moon;
we've used our instruments to explore space, the sun and our sister
" planets; and our space shuttle provides the first reusable space
transportation system for research,.commercialization.of. .SPace... BN
_exploration . : ,

Meeting these great challenges has given us benefits far
more valuable than our original investments. It has proven wrong those
dreary souls that lacked the vision to support your efforts. With their
pessimism, America could never have gotten off the ground. With your
space shuttle, we have again and again.

And I'm convinced your success confirms a vision that
we share: an America unafraid, reaching into space with courage and
leadership, will be an America unsurpassed. We have it within our
power to create a bounty of new jobs, technologies and medical break- ...
throughs surpassing anything we've ever dreamed before or imagined.

We already benefit daily from a modern revolution in.
worldwide communications. We can communicate with each other at a
moment's notice, virtually anywhere on the globe. We can anticipate
tommorrow's weather and prepare for it. ' Our space shuttle system.
provides access to space for science, technology, communlcatlons and
national security.

Only a few weeks ago, we watched the Olympics on television,
sharing excitement with people all over the world. I can remember, and
believe me it doesn't seem long ago, when we lived in the horse-—and-
buggy days of television. We couldn't see a breaking event on the other |

o Side~oftheworld-until-the .£film.-was-shipped-here...But,-today, thanks.
to your research and development work, we have modern communications
satellites beaming crystal-clear telecasts worldwide.

Another guiet revolution in technology has also been
driven, in part, by the rigors of our space program. New materials -
from plentiful natural resources like carbon and silicon are taking
the place of expensive metals in wvirtually all manufactured products.
Our automobile engineers in Detroit are using lightweight, superstrong,

plastic-like materials to reduce the weight of modern cars —-- and
consumers are getting the benefits in the form of more miles to the
gallon. _

Computers using microchips are constantly redefining our
world as they become smaller, more powerful, and less expensive. Those
chips are the heart of inexpensive electronic calculators now common-
place in the workplace, community and classroom. Sometimes these
technological changes take place so gracefully over time that we hardly
notice them. Today, our children have access to more computer power
than most professional scientists and engineers had in their laboratories
at the beginning of the space age.

MORE
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Dr. Robert Jastrow, Chairman of the First NASA Lunar
Exploration Committee, predicted nearly two years ago that the
computer industry would double in size by 1986, becoming America's
biggest business. Already, tens of thousands of practical applica-
tions of space and aeronautical technology are touching our lives.
I've just seen an exhibit here with a vast array of new products
from life-saving vests for firemen to sophisticated aerial-scanning
techniques to locate and identify everything from schools of fish
to mineral deposits to healthy timberland.

In med] the vision of technology.....

with a human face wi . breakthrough._after. another....

The procedure called CAT scannlng uses a computer to compile a clear
picture from X-rays taken at different angles, often permitting
patients to avoid the risks and discomforts of surgery. CAT scanning
has come a lifesaver in detecting diseases of the brain and other
vital organs.

The pioneer field of computer-controlled walking has
given hope to thousands of paralyzed Americans that, someday, they
may walk again.

The widespread use of sound waves allows docters to
‘avoid potentially harmful use of X-rays. Using sound waves to monitor
the progress of babies inside the womb permits earlier diagnosis of
problems, a safer pregnancy and delivery for the mother, and better
health for the baby.

H.T.S., for Human Tissue Simulator, sends electrical
impulses through wire leads to targeted nerve centers, or particular
areas of the brain, prov1d1ng relief from pain and stopping unwanted
. involuntary motion. I'm happy to point out that H.T.S. was sponsored
by the Goddard Space Center.

I've also been shown a hand-held X-ray machine and the

Programmable Implantable Medication System called PIMS that administers .

;Tmedlcatlon,automatlcally within. the. body .« e

It would be difficult to put a pricetag on the value
of these human benefits. Even more dazzling opportunities lie
ahead, if only we have the faith and courage to keep pushing on.
‘Each technologlcal breakthrough enables us to work from a new and
higher plateau. It opens the door to great leaps in productivity
which would have been considered unthinkable only a few decades
ago.

Permit me to suggest that the fraternity of pessimists,
- who today insist strong growth will ignite high inflation, .are looking
at abstract statistics, theories and models, not the reality of a
. changing world.. They do not see that as we acguire more and more
knowledge from new technologies, we no longer move forward in inches
or feet, we begin to leap forward.

Working the zero-graV1ty envi¥*onment of space, we can
manufacture in just one month's time lifesaving medicines that it
would take 30 years to manufacture on earth. B2And we can manufacture
crystals of exceptional purity that may enable us to produce super
computers and make even greater breakthroughs in productivity. '



Our vision is not an impossible dream, it's a waking
.dream. As Americans, let us cultivate the art of. seeing things '
invisible. Only by challenging the limits of growth will we have the
strength and. knowledge to make America a rocket of hope shooting -
to the stars.

High technologv is born from capital, and more capital
i d tives for risktaking and investment, not

ould stifle growth, We support high tech,

not high taxes. #The federal government must constantly endeavor
to_strengthen the private economy, while supporting research and
development, particularly in UNiversities, €O train TOMOGrIow 5 —
industyrial and academic scientists and engineers.

—— ey,

Our agenda for excellence in education at the elementary
and secondary school level is also crucial, so students, like those
I met at Jefferson Junior High School on Monday, can acquire the
knowledge to enter universities and, one day, step into these vital
positions of leadership and responsibility.

Between 1981 and 1985 federal investment in basic
research will have increased by almost 30 percent in real ferms.
And we will carry forward that strong commitment into the future.
W will—also continue our supportof—tax—credits for industrial R&D
expenses; and we'll strive to lessen concerns that cooperative R&D
between companies may violate antitrust statutes.

With the power of economic growth, and the courage
and determination of a free people, we can keep our number one
challenge in space -- to develop a permanently-manned space station,
and do it within a decade. From that space station, we can carry
out the kind of work in medicines and crystals I mentioned a moment
ago; we can conduct new research, explore the distant planets, and,

at the same time, unlock the vast potential for commerce in. spacemeWMWWWMMQ:

by easing tax laws and regulatlons which discriminate agalnst
commercial ventures. And we'll be doing all these things for the
sake of a more peaceful and prosperous world.

America has always been greatest when we dared to be
great. We will be leaders in space bccause the American people
would rather reach for the stars than reach for excuses why we
shouldn't. And as American technology transforms the great black
night of space into a bright new world of opportunities, we can
use that knowledge to creat a new American Opportunity Society
here at home. We can ensure every person has not only an equal
chance, but a much greater chance to pursue the American dream.

MORE v
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To do this, we must maintain and increase our older
industries' ability to compete in the world, stimulate creation
of sunrise industries, -and meet the challenge of ensuring American
leadership"and prosperity into'the 21st century. Call me an

and~ strlve “for~ the great breakthroughs in product1v1ty, then, ves,

- we can out-produce, out-compete, and out-sell the pants off any-
body, anywhere in the world.

We can build an America that offers productive, secure
job opportunities for all our fellow citizens, from assembly line
workers to research scientists in new industries such as biotech-
nology, robotics, and information processing.

We can meet our goal of assuring adequate supplies of
affordable energy so that never again will the American. people be
“held hostage by a foreign cartel.

We can apply new agriculture technologies to preserve our
soil and environment, and dramatically enhance productivity through
improvements in crop yields and resistance to disease and harsh
environments. We can enhance our world leadership in agricultural
production and in nutritional assistance to millions who look to
America for hope and for help.

If we're to keep our economy healthy and strong, we need
to stay healthy and strong ourselves. Our success will depend on
each person's willingness to adopt healthy habits, our collective
ability to improve an already effectlve health care system, and our
continued research and pionee the kinds o

,._mecha‘l technol= . ico.l

TOGIESTYouUTre” deveIOplng ‘right he Before this decade is out, our
administration is committed to reducing significantly the death rate
for all age groups and to ensuring older Americans can live healthier,
longer, and more productive lives. We can and we must.

_ The dream of America is much more than who we are or what
we do. It is, above all, what we will be. We must always be the
new world; the world of discovery, the world that reveres the great
truths of its past, but that locks forward with unending faith to
the promise of the future. In my heart, I know we have that faith.
The dream lives on. America will remain future's child, the golden
hope for all mankind.

Thank you for welcoming me today and thank you for all
you do and thank you for your courage to dream great dreams. God
bless you all. (Applause.)

MORE




- MR. BEGGS: Mr. President, if we may offer, and present
- a ‘small token of our appreclatlon for your coming here today.

 know, on the last shuttle mission, we went up and repaired a =~
‘And that satellite -- the Solar Maximum Mission Satelitte --

1te.
:veloped here at Goddard, and indeed, the repairs were designed
oddard and they were installed with cooperatlon

fV“Weped‘hgr

wvaluable scientific satellite working again for several years.
‘model is a glass-blown model of that, showing the astronaut on his
)ut, and we hope that it will remind you many times, both of the
as well as the strong support that you have given
And the encouragement

> to Goddard,
1is program and which we very much appreciate.
you continue to offer -~ we thank you for that very much.

Since the model is fragile, we'll deliver it to the

U Bffice. -
(ApplaUS89)

THE PRESIDENT:

ak you -- thank you very much.
What do you do up there without a horse?

Thank you very much. -

MR. BEGGS:

sughter.) '
Thank you all very much.

' THE PRESIDENT:
utle girl told me in a letter a few years ago -~- I'll get back to
(Laughter.) (Applause.)

And now, as a

2 office and go to work.
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.- Dr. Roland W. Schmitt
..Senior Vice President — Corporate Research and Development
General Electric Company

AAAS Colloquium on R&D Pohcy
Shoreham Hotel : .
Washington, DC

...March 25,1983, .

About five years ago you couldn't open a newsmagazine without reéding a
title like "Vanishing innovation" or "Has America Lost Its Edge?" or "The Declining
Power;' of American Innovation.". Today you can‘_tropen those same magazines without
-seeing the ‘facé of Stevé Jobs of Apple,. or Dan Filstra of Visicorp, or Nolan Bushnell

~-who-founded Atari and has a.\lready'.' movéd"'on'thbough two other ventures. “And when
peﬁple in foreign countries such as Adam bsbome of Br.i'tain_ or Jesse Awieda, who was
born in the Middlé East, or H.P. Kwang 6f Korea gef the urge to get in on the action
and start their own computer compames, where do they do it? Do they move t__p

Japan" No. They come to America.

A lot is said these days about the changes and new initiatives needed in this

“eotintry's ' R&D "enterpr iSe."We hear a lot about how the Japanese and Germans do it,

about the need for Iéi'ge federally funded, industrial R&D programs, the need to
unleash the national labs to perform R&D for industry, the need for new tax incentives
for industrial R&D and so on. All these represent changes in the way we go about

pursuing fechnqlogy development and industrial mnovatlon.

But‘,'b_efore fw_é rush off into new and untried approaches, we realiy need to
look at the fun_damerjtais of the system that has worked so well for the U.S. in the _'
- past. We need.to make sure that these foundations are maintained in a-héalthy state,

and that any changes we make are built on them. In our preoccupation with foreign
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competition and our rush into new dimensions of R&D poliey, we need to remind

ourselves of our own sources of competitive advantage, and our own indigenous -

" strengths.

We already possess the'buﬂding blocks of a strong, national R&D strategy. -

Ihave-alresdy allided ts oiie o these Bullding bloeks = our capability to generate fast.

growing, high technology firms. The climate the U.S. presents today to entrepreneurs
is certainly one of our greatest strengths. So we should ask how to strengthen it, how

to build on it?

One answer proposed in the past is tax incentives for venture capitalists.

But I question whether blanket incentives to increase the amount of venture capital

are really needed. In total, there is a lot of venture capital seeking opportunities in

the U.B. today. East Coast venture capitaliéts establish offices on the West Coast, o

West Coast ones establish them on the East Coast, U.S. firms even establish offices in |

London and Paris — all looking for opportunities to invest. In addition, R&D limited
partnerships, which are available to start-up companies as well as established ones,

prov1de another source of venture capltal. The overa]l avaﬂabﬂlty of venture capltal

s not the chlef llmltatlon today.

Rather, the Iimitation in many places is the absence of a strong climate for

nurturmg new 1deas and entrepreneurshlp. This is & lesson. we should have learned

from the great successes of the past - Route 128 and Stanford's Silicon Valley. They: '
" demonstrate that the growth of high technOIOgy firms only oceurs in the context of a
"support'ing environment — an environment with a strong technical infrastructure and -

i i P I S
with a general ambience of excitement about converting good ideas into successiul

o

businesses,
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We're seeing a spreading awareness of this fact to many eampuses, many

states, many localities. In faet, there's hardly a state left in this country that is not

putting in place programs to nurture such supporting environments. New York State,

for example, has taken strong new steps through its Science and Technology Founda- .

.

tion to activate and stimulate the many educational and financial resources within its

S S s

“own borders:
Skeptics argue that the states are over-reacting, that they will begin to
ompete with each other for the relatively scarce people with ideas good enough to

‘turn into new ventures. But I disagree. What is searce is not the potential for good

ideas, but the supporting environment — the climate that acti_vate's latent entrepre- =

neurs. In my view, the many efforts by states and localities are exactly the right -

approach.

‘My -co-panelist, George Bugliarello;- has--certainly recognized this in.the
steps he is taking at the Polytechnic Institute of New York — PINY — to foster high

technology start-ups, especially in the area of telecommunications. I'm pleased that

excellence in telecommunications, - -

Among other'iniﬁatives, that might be cited is one at Rensselaer Poly-
technie Institute — RPL it‘s called the Incubator Prograni. It's 'ba;ed on the premise
that one of the main obstacles to the growth of smell, high technology firms is the
lack of a Suppofting e.nvironment during the erueial period bet'weeﬁ éoncept-iﬁn of an )
idea an_d its development to the point where it can be taken to the venture capit.alist.-' .
All too often, the would be er-ltrepreneur is férced to wdrk oh his ideas during this._-.'
period in his spare time in a garage or basement workshop. As a result, many good

ideas never take off.
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The incubator program at RPI — and others like it — is intended to fill this
gap. Potential 'entrep;‘eneufs are offered the supporting environment in which to
incubate their good ideas. They pay RPI a low rent, and in return, receive office space

_ On campus and free éccess_ to the RPI technical environment - facilities, libraries, and -

-

so on. In addition, they receive inexpensive consulting services from faculty, support

~work-from-students; -and-freeussistanee on hew to it together a business plan and

approach venture capitalists,

The program costs very little. But it is aimed at that stage of the
innovation process in which small expenditures might make a big difference. Here is |

an imaginative policy tool that nurtures a unique American strength — and it's already

at work.

The incubator program also illustrates how with a little imagination we can e
find new ways to use a second major b’uﬂdiﬁg block of R&D poliey — and one'.o'f: this
‘nation's oldest and greatest strengths ~ our system of research universities, It is

encouraging to see that all elements of the political spectrum recognize the

maintain their'vitality — ineluding Iarg'e increases in Federal budgets for R&D’,' such és
the 18% iﬁcrease proposed for the 1984 NSF budget. But the needs of our research
“universities ~ better faculty salaries, néw fécilities and équipment, more funds.'f.or
resegrch and for graduate student'and'post doé support — won't bé met by a one—éhét
approaéh; It _wén't be easy to.._lur(_a' faculty, graduate students, and post docs back into
- academia — eépeciéily in the engineering disciplines. It will require a sustaiﬁed effort

for many years.
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One additional approach is to give universities high priority in the
competition for federal basic research funds. In particular, they should not be put in.
the position of competing with the national labs for funding — as quite a_number. of

universities now perceive themselves to be. When federal basic research funds flow to

_ universities, several objectives are achieved simultaneously, The R&D is performed;

“"but in “addition, graduate students are trained through their participation in the

research, graduate departments are able to attract better faculty with the lure of
large research projects, and the growing financial cruneh on universities is eased
somewhat, since a portion of the federal funds support overhead, faculty salaries,

student stipends, and research instrumentation. If we are really serious about the

health of our universities, we should maximize the flow of federal funds for basic—-- - -

research to them.

Another vehicle for teehnology deveiOPment that builds on esourees. EEE

already in place in the university system is the growing number of university—indu-Stry
research arrangements. There's been enormous ferment in this area over the past few

years. It is now _hard to find a major university that does not have some sort of new

v
w

We have research parks, industry affiliate programs, industry supported
research institutes, cooperative industrial associations that fund university research -

a variety of arrangements that have grown in response to the competition from abroad

" and to the need to drive this country back into technological leadership. Again the

\/institutional arrangements are building from the bottom up. It has not taken o

intervention by the federal government to create this trend. It's been going on for

decades, although some of the ideas and arrangements are new. The U.S. already has a

/| greater tradition of effective industry-university cooperation than any other nation in

the world.
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It is true that of late this has .sometimes been a troubled relationship in the
‘area of biotechhoiogy. The contrast between the untroubled univer?sity spin-offs in
‘microelectronies and computer technology. and the troubled ones in biotechnology has
: puzzled me. But a venture- capltallst friend, who has 1nvested in some of the blOtBCh“":“

nology start—ups, peinted out that these flrrns were Iargely st111 in the research stage -

and msking thelr sarly Monsy on researeh contraets not on the sgeclfm product idess
that have fueled so many of the Successful microelectronics ventures. So there are

new issues in this type of industry-university relationship that do have to be addressed.

Let's turn now to another of our strengths — our industrial R&D capability.

It isin thlS area that some of the most ambitious proposals for maJor new changes are

- being made. One set ot‘ proposals calls for strengthenmg the incentives for industrial
R&D. We have already made significant gains in this area through the R&D tax credit
and the provisions for f astet' capital cost recovery. But as we consider these and other
changes, we ought to keep their potential benefit in perspective.

There already exists in this country an incentive for technological innova-

mwmtlon that_is. far-more..eff ectwe than. .._.any incentives. -that--might-be--.created- byxnew-m; s

government policies. It's _called com petltlon in open markets.

A The most 'impo_rtant incentive for investment by indu.stry' in R&D is
market-driven competition — competition with the Japanese, competition with the
Germans, competition amongst ourselves, It's the reason any firm invests in R&D. It's

the reason R&D spending in industry is inereasing and now exceeds federal R&D

{  spending. N



....7_

| And that R&D isn't going solely into the creation of new high-technology
industries, as important as they are. It's also going into the use of advanced
technology to revitalize our core and service industries — whether it's new integrated
p'owér semiconductors' to make m.otors more efficient, or new robots to Build

°nphances “TROPE- productwelw QP ﬂawcemputer—basedﬂexpert« sysftemﬂte »helpwavrepalrman/wm eaom s

do his job better. So as we consider tax incentives and cha.nges in patent policy, let's
just keep in mind that the single most effective incentive for industrial R&D is this

market-driven competition.

What's more, when we consider the many proposals for federal interven-

" tion, for federally funded industrial R&D centers for example, we shouId remembe'i-'-”"”":""”""'" o

the failures of the past. In partlcular, we have to avoid the energy R&D syndrome -
where we poured bl]]lons of dollars in the 1970'5 into the development of energy
technologles intended for a market that could not absorb them.,

' /\ In sucecessful industrial R&D labs, the greatest challenge is transferring

ﬁ |. technology from the laboratory into new or ongoing businesses — even though the lab

and the business reside in the same firm. When you try to transfer technologies

between institutions from diffe'rént“sectdrs. of the economy — from the government to

industry for “example - technoiogy transfer becomes much harder. | | !

- So let me propose a very simple prineiple by which to guide our thinking
about federally sﬁpported- industrial R&D. The motivation for the work must comé

from the firms that would Vultimate'lﬁ use the technology to be developed. Unless the \(\[Q'
“

Federal Government is itself the ultimate customer, it should support industrial R&D - pgk Mt"’

u

L"",M

only when the firms that would use the results of that R&D express a clear need for it, Y

and back up that expression of need with substantial sharing of the costs on a

competitive basis.
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As an example of what I mean by a clear expression of need, consider the
_Vrec_ehtly formed consortium of electronics firrﬁs_— the Microelectronies and Computer
Technology Corporation. Now, the consortium is not receiving federal funding, but it
reprgseﬁts a clear___caée in which firms in an industry perceive an R&D need, and-"_'

»*

commit themselves to méeting that need. ‘Admiral Bobby Inman, the consortium's

: -di-retstbr;- estimates that the Tirst Véar's buaget will be at least 75 million dollars — and
that's funds generated from the member firms themselves, It's this kind of commit-
ment that is reguired for Success-ful technology transfer — and it's this kind of
commitment fhat is often missing when the federal government rushes to fill a
supposed gap in industrial R&D. If the intended recipients of the technology do not
express a clear interest, and if they aren't willing t’é kick in a sizable portion of the o

funds, chances are that the R&D will not be transferred to ihdustry.

There is one area, though, where government and industry have a good
record of successful technology transfer — where the government itself is the prime
customer. The leading example here is national defense — the last of the building

blocks of technology policy that I'll talk about. Large defense budgets are a fact of
. : t

~life and the part.of these.expenditures-that-supports-R&D- could--fb-é‘-fafgr eat=gsset-to-the-——=r=ww=wmm

i
!

commercial and industrial sectors of our economy. - y

Some Americans look with envy c;n Japan’é' cooperative, government
sponsored program on very—large-scale integfafed cifcuits. But, in faect, 'We‘ve got a
prrograml that should make the Japanese .envy us — if we use it right. It's_ called ‘the
Very High Speed Integrated Cireuit, or VHSIC Program. It's aimed .s.at the next
generation §f microelectronicé, and at making sure that the circuits created in that
next generation can be widely .used in military systems. Already contracts have been

granted to a dozen companies and one university totalling $165 million, And the

-~

).
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participants are matching each dollar they get from the government. By the time the
program is finished, it could well involve total expenditures — publie plus private — on.

the order of a hillion doHars.

.-

1t builds upon a successful, time tested tradition in_this_country, one. that

“began with aircraft engines, computers and semiconductors. Defense dollars are used

to develop generic technologies that have widespread, important eivilian applications.

Consider supercomputers, for example. The recent NSF study "Large Scale

Computing in Seience and Engineering" graphically points out the growing possibility

~.that the U.S. may lose the lead in supefcom-puters to the Japanese. It proposes g -

national goal of a computer able to perform frorri 100 to 1000 times as many
calculations per second as today's fastest computer. And it indicates the wide réngé
~ of fields ~ from quantum theory to computer-aided engineerihg — that would benefit in

a major way from this capability.

Supercomputers are vital to such national security needs as eryptography

can't be modeled, This could lead to new types of airfoils and aireraft with greatly
. reduced drag, turbines and engines with shafply iﬁcreased efficiency, improved oil
exploration énd better utilization of known reserves, better understanding of cfack"
initiation and propagation in alloys, new ways to design parts ffpm plastics',' new .
- technigues in computer-aided enginéering, important advénces in ‘.théofeti_cal‘physic:.s'
and chemistry, béttel; ﬁeéther prédiction, and perhaps even dramaﬁcally improv'ed:'

materials desi'gned using basie theoretical principles. |

~-gnd-weapons systems-design—They-offer-industry ways for modeling thifigs that today
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The supercomputer is a prime example of a technology in which defense

should take the lead. It would clearly benefit the military. But at the same time it

would be giving U.S. computer firms the opportunity to advance the state of the art in

ways that most of them can't afford at this point, because the market for such

computers.is-smally-even-though-they-provide-a-big-benefit-to-users:

I realize that what I am advocating here appears to fly in the face of the

growing concern over the loss of technology to the Eastern bloe. So let me address

that issue, First, there is the question of so called "dual use" technology — technology

with both ecivilian and military applications. The prevalence of this "dual use"

technology is usually cited as the reason for clamping down on civilian technology.

But the notion of "dual use" technology is misleading: at a sufficiently

fundamental level, all science and technology is dual use. Certainly, there is

widespread generic technology that has both civilian e'md. rriilitai'y uses, But these

technologies can and must be extended and specialized for the military application. I

believe that altogether adequate protection of military technology is available at the

“epplication specific levelL. This provides the opportunity fo protect the specific |

militai-y use while leaving the underlying generic technology free for civilian use.

For- example: to counteract the Soviets' propensity to "back—enginéér" .

circuits they illegally acquire, I believe fechnolOgy might be developed to permit a

“military form of microelectronics that would be virtually immune to back-engineering.

Certainly it's worth a serious look.

As another example, surely the technology of making military circuits

immune from radiation damage can be classified and used exclusively for military
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applications without encumbering the underlying generie technology of microelec-
- tronies for advanced commereial purposes. And there must be many more exam;ﬁles_ of
~ how "dual-use" generie _technol_c;gi_es can be__spécializ_ed for military applications while
leaving the genei‘ic parts free. Th_is_stfategy would be far more desirable than the

alternative of fatally encumbering our uhderlying ability to generate new technology.

That ability depends far more than non%echndlogists understand on leaving -
technical groups and individuels as _i:rée' as possible from bureaucratic econtrols of any
~sort — even those imposed for ostensible security reasons. The "protection" of
technology implies the regulation of technology and regulation implies slowing down

and encumbering the generation of technology.

Why do you think the U.S. is so good at developing the technology that the
Soviets want to steal? Why are they so poor at it? I submit it has a lot to do with the
oppressive. bureaucratic.ambience that constantly surrounds the Soviet technologiét
Do we now want to encumber our system in the same way? And especially, do we

want to bring the one part of our system that is still working well to a halt without

,,..\‘,.;ccmzec:ti-ngmthe:;pap:t?oi_‘fit?a-lneady:awox!rkirn'gﬁ~.»:lessxe£f ectively-than-the-Soviets-—namely,——| o=

" the militarily spécific de\}eIOpment and dep'IOy_ment. It's ironic that one would even "
think it necessary to regulate the part of the system where we are clearly beating

them in order to correct the pai't_ where they are beating us.

On that note, let me sum up. We have today in Amerieca the bésic building

blocks we need to regain technological leadership. We've got a climate for Vent.ure-___
capital that's never been better ... the world's greatest' imiveréity system ... an |
iﬁdustrial base that's moving aggressively into high technology areas, spurred by
competition ... é.nd a defense effort that, ih this era .of dual-use technology, can be an

enormous asset.
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We need to become more aware of these strengths ... to nurture the ones

- that are emerging ... and to strengthen the ones that are fullgrown and protect them |

- industry, or in the name of military security. None of the policies I've heard talked =~

L

about under the name technology policy can have nearly as much effeet on the future

a8 the "Strengths we already have in place. While being receptive to new ideas, we
must not forget the strengths we already have. We must build our future by

identifying, understanding, and using those existing strengths.
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R #ND D AND INNOVATION: SOME EMPIRICAL FINDINGS* . -

Edwin Mansfield _ X oy
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Uﬁtil abgut tﬁenty years ago, economists neglected.thé study of te&hnological
change, with adverse effects on both the quality and usefulness of econémic'
analysiﬁ. Ddfiﬁg'the past tweﬁty years, a sﬁbstantial corpus of knowledge has
been déﬁeioPed in this area? and much of it is being ué;d.§y poiicy makers in
both the publichand private sectﬁré. But despite the advances that have beeni.“m__f

? made{.the géps in our knowledge are very great. The economics of.teﬁhnqlogical
change; whilg healthy and growing, is sfill at the stage where many of the
basic facts,.c;ncePts, and theories are_missing.

In the past two years, I have been engaged in a numbér of intérrelatea'

“studies of R and D, innovation, and technological change. These studies have

" been concerned with 2 variety of topics, ranging from the compositiom of =~

Rrend~ D expenditiTe e t8  internat iona] technol6gy transfer, from price indexes

for R and D inputs to the effects of govérnmént R and D on private R and D;

At this-pqint;_many.of these studies have reached the point where some of the
major findings are in hand, even though much more remains to be done before

our understsanding of the relevant topics is reasonably satlsfactory. . : |

The purpose of this paper is to- brlng together and dlSCLSS some of the
empirical findings that have emerged, To keep the paper to a reasonable o o :
length, 1 shall have to be very selective 2znd brief. Only a few findings of

each study can be presented. In a sense, this paper,éfovides a partial and pre-

liminafY'ovefview of some of the recent work I have been deing in this area, Since.




the various studies are interrelated in many ways, such an overview should be

useful, |

. 2, Composition of R and D: Effécfé.énd Deﬁefminants_

To begin with, let's consider the composition of R and D expenditures,

In my opinion, economists have devoted too little attention to this topic.

..For bpth.analytigqi-and policy purposes, the total R and D figures are hard

to interpret because they include such a heterogeneous mixture of activities.

F

Basic research and applied research are mixed up with development., Long-term

projects are mixed up with short-teérm projects. Projects aimed at small

product and process improvements are mixed up with projects-aimed a2t major

new processes znd products,. Process R and D is mixed up with product R and D.

Te answer many important analytical and policy questions, it is essential to

disaggfegate R and D,

wfﬁufoitunétely, véry;little ﬁork_has been done on_this score. To help -

£ill this gap; I have tried to (1) estimate the effects of the coﬁposition of.

- 2n industry's or firm's R and D expenditures on its rate of prodUCEIVIEY . LT

increase (when its total R and D expenditures are held constant), (2) investi-

- gate the relationship between the composition of a fi#m's R and D expenditures

and its innovative output, 2s measured by the number of major innovations.

introduced, and (3) determine what factors are asddciated with the composition

of a firm's R and D expenditures, particular attention being directed at firm

. . . . 1
size and industrial concentration.
At least four findings secem to emer

constant the amount spent on applied R and D and basic research, an industry's

rate of productivity increase between 1948 and 1966 seems to have been

e from these studies. First, holding




directly related to the extent to which its R and D was long term. - Although

the interpretation of this result is by no means clear -cut, it certarnly is
jﬂsuggestive. - As pointed out eISewhere,2 many firms tend to concentrate on

short term, technlcally safe R and D projects Particularly in recent ‘'years,

”some observers, 1ncLudlug both publlc pollcy makers«and top folC1al moiwgbe o
‘firms themselves, have begun to questlon_the wisdom of so great an emphesis
of this sofﬁ.

Second, when e firm's.totei R end D_expenditureeryere'heid constent, its

“‘innovative output seemed to be directly.related to the percentage of its

"R and D- expenditures devoted to basic research, The data on which this result g,

S— e

is based pertain to the chemical end petroleum 1ndustr1es, areas where we have
_accumulated a consrderable amount of data concerning the R and D and innovative
activities of particular frrmsr It would_be extremely useful 1f a Similar
U sort of;rnvestigetion-could_be made of other industries. 1In vrew‘of the.

- roughness of both the data and the-analysis this finding should'be viewed.-

—

as preliminary and tentative. In partlcular, it is hard to tell whether

rormwhethenwlﬁﬁrsmamWWHWMMW

surrogate for something else.

Third, based on data obtained from 108 firams that zccount for about one~

half of all industrial R and D expenditures in theﬁ?gited States, it appears

that the composition of & firm's R and D expenditures is related to the firm's

size. But the relationship is not as simple as one oight'toink. Whereas the

largest firhs eeeo to'oarry out a disProporriooately large ~
- share of the baeic'reseerch (and perhape the long-term R 2nd D) in most

industries, there is no consistent tendency for them to carry out a

disproportionately large share of the relatively risky R and D or of the



R and D zimed at entirely new‘pIOducts and processes, Instead, they generally

seem to carry out a disproportionately small share of the R and D aimed at

entirely new products and processes. These results are not contradictory.

Basic research is by no means the same thing as R and D aimed at entirely new

~products..and.processes.  Also, Since botl

Esearchwand\applled«R ahd ., _f_.;

can be relatively risky, the riskiness of a flrm s R and D need not be closely'

correlated with the percentage of its R_and D devoted to basic research.

€§;> C:;::;ZEW.danAQOaﬁ—Aszamu7§i>
Fourth

more concentrated 1ndustr1eqjdevote 2 smaller, not 1arger percentage

of R and D expenditures to basic research. This relationship is statistically

significant, but not very strong (r2 = ,46). Relatively concentrated industries

also tend td'devote-a relatively small, not large,.proportion of their R and D

expeualtures to long term projects and to projects aimed at entirely new

2

products and processes, but the correlation (in each case; r® is about .09)

. is&r from statistically significant. While there is a positive correlation

—~~
]
[y
[}

.15) between an industry's concentration level and the proportion of

its 'R and D expenditures going for relatively risky projects—this-correlation

.-is.far from significant,

3, Price Indexes for R and D Inpﬁts

Not only is relatively little known about the compbsition of R and D.
exﬁenditureg. Equally impottant, the available data concerning real R and D
expenditute are bedeviled by the lack of a 5uitab{g';rite”index for R and D
in?UES' In view of the inherent difficulties and the §ttqng:as$ﬁmptions under-
lying the few alternative measures that have been proposed, the official
government R and D statistics use the GNP deflator to deflate R and D
expenditures. Many observers inside and outside the government are uncomfort-
eble with this ptocedure,'but very {ittle is known about the size or direction

of the errors it introduces,




- To help flll thls basic gap, we. constructed prlce 1ndexes for R and D
inputs and for inputs usad~1n other stages of the innovative procegs. Very
detailed data were obtained from 32 firms in the following eight industries:

&%mchemaca&s;w-cnxp;gumrmelectricalmequipmecc;mprimary metals; fabricated metal

products; rubber; stone, clay, and glass'.énd textiles.' These industries

account for -about half of the company flnanced R and D in the United States,

Although our sample contains both large and small flrms, it includes a
~substantial proportion of the R and D carried out inlthese industries. Indeed,

‘the firms in our sample account for about onc-ninth of all company-financed ST ?
R and D in the United Sﬁatés;3'

At least four findings stem from tcis study. Fmrst for these industries
és'c“whc}e' the LasPeyres price index for R and D 1nputs lndlcates that. the:
cricc cf such inputs was abouc”?§wpgrcent higher im 1979 than in 196%.

”However, the rate of inflation in R and D seems to have been higher in some

industries than in others. In partlcular, the rate. of lcflatlop seems to have

been highest in fabricated metal'products,'chemicals,,and petroleum, and

lowest in electrical equipment.

Second, turning to the innovation process as a whole, Laspeyres price

indexes indicate that the price of inputs imto all stages of the imnovative
e . -

process was -about 101 percent higher in 1979 than in 1969. Thus, the rate of .
inflation for inputs into all stages of the innovation process seems to have

beer somewhat higher than for R and D alone. As in the czse of R 2nd D, the

rate of inflation for inputs into all stages of the innovation process seemed

to be highest in £fab 4 al products, chemicals, and petroleum, and

Ticite
lowest in electrical equipment,

‘Third, if we assume that the production function for R and D in each

industry is Cobb-Douglas (with constant returns to scale), an exact price



index for each industry is

. R o1 . i . . . ) . V
1= T2} xw0 - | )
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where the pfieé'éf':hé"ie 1nput in 1979 is P1 , its price {m” 1969 is” Po y a

the proportion of R and D cost devoted to the i'® input, and n is the number
of inputs.4 Even though there is little or no information concerning the
nature of the production function for R and D, it is interesting to compare the

resulting indexes with the Laspeyres indexes because;- sifice Laspeyres indexes

“ignore_substitut}on;effects, they may exaggerate price increases. :Fble 1

shovs the results for e i ry. As you can see, those based onrthe.Cobb~

Dougles assumption are(quite similar to those baSed on the iasPeyres'indexes.
' qurth; in ;ractically all of the indestries'include&-here,.the'réte of

increase of the price inﬁex‘fcr R and D inputs exceedad the rate of increase

of ‘the GNP deflator. Beczuse of the inadequacies of the GNP deflator for this

' purﬁese, the official U.S, statistics eohcerning.defiEEed R and D expenditures

B e R e o o)

TEEEW TG overestlmatEﬂthe’1ncrease dur1ng-1969-79 Bl 1ndustrlalﬂR aude perfo*m:WWmY

ance. For these industries as 2 whole, de‘lated R and D expendmtures‘

increased by about 5.2 percent based on the GNP deflator, but only by less

than one percent based on our price indexes for R and D inputs. Taken at

face value, this seems to indicate that the bulk of the apparent increase in

real R and D in these lndustrles was due to the’ 1nadequac1es of the- GNP deflator.,

. 7/ 9‘7’9-’¢H{a>¢, L44cu”?é‘?




-Table 1=-Price Indexes for R and D Inputs and for Inputs in the Innovarlve
Process, Eight Industries 1979 (1969 = 100).2

obb=Douglas

~ Industry e Rt G D
Chemicals - 222 - 223 217
Petroleum - _ 222 228 ' 218
Electrical equipment - 183 . 186 190
. Primary metals : 205 - o 210 . 205

. Fabricated metal products 248 ' 275 : 222
Rubber : 209 200 206

- Stone, clay, and glass _" 205 . 195 = - _ 183

Textiles . - 200 : ' 220 220

Mean® - ..198 .. 201 . . 200

2The thfee columns are not entlrely comparsble because some firms could
be included in some columns, but not others, because of -lack of data. :

?Pnch industry's price index is weighted by its 1969 R and D expenditure..

" Source: See Section 3.
M.
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T e LT L B fects of -Federal Support on Privately .- . .
Financed R and D

Just as the lack of R and D price indexes has long been fecbgniééd, so -

enenit. D28 Tong been PoINtEd ot that mor

“fieeds~to-be~known-concerning-the.effects v

of governmenﬁ R and D on privéte R aﬁd D. This is an area ﬁhéﬁ‘hé; beeﬁwﬁﬁe. 

;ubject pf considerable controversy. Some_econémistsraxgﬁe that increases in

govefnment_R and D funding are likely to réduce the R and D expenditures of

the private Sector because (among other reasons) firms may receive government o ' ;
mmgupﬁort for some projeéts’they would otherwise.finaﬁ;e éﬁemselves{_ Other | ' r

economiété say tha£ é&#éfnm;;é R.éﬁ& D.ié:co$§iémeﬁtéry fﬁmpfiﬁafg R and D;”f‘”““”'

_éné that incréases in the former stimulaté increasés in the latter, It is

_univefsally'recognized that this question is of'gréat importance both for

poli;yvapd aéalysis, but little is knoﬁn concerﬁing it.

To shed light on the effects of federal support on privately_financed'

R -anrnd- D in the important area of energy, we chose ansgmglg_ggﬂgé_ggjor,ﬁirms

_‘WW%W;_mminﬁ;hg%ghﬁg&ggiiwgi},'eléctrical equipment,fand primary wmetals industries.

Together they carry out over 40 percent of all R-and D.in thésé:industrieég
To estimate the extent to whichr;hese firms obtainea government funding fo¥
energy R and D projecﬁs that they would 5a§e carried put‘in-any eveﬁt with
their own funds, we oBtained detziled data an this score from each of the
ﬁrms. Moreover, even more detailed data were obf&ined concerning a sample of
41 individual feéerally fundéé energy.R and D projects. These projeéts'adcount

for over 1 percent of all federzlly supportéd energy R and D perfofmed by
industry.s

_The following are some of the conclusions stemming from this study.

First, it appears that these firms would have f£inanced only a relatively small



proportion of the energy R.and'D that they_performed with government support.

Based on our sample of firms, tﬁey-would have financed only about 3 percent if.

. the:goverhment did not.do so. Based on our sample of individual projects,

wthey would..have. i;nanced<about 20 percent if the government did not do so.

- finding is based on careful

It would be very useful 1f 31m11ar estlmates of this sort could be obtained.”

for variouvs.kinds of R and D outside the field of energy.

Second, if a 10 percent increase were to have cccurred in federal funding

for their energy R'and D in 1879, the response (for_all 25 firms taken as a

-whole) would have been that,

for each dollar increasé im federal support,

they would have increased their own support of emergy R and D by asbout 6 cents..

per year for the first two years after the increase in federal funds. In

the third year after the increase, there would be no effect at all. This

estimates by senior R and D officials of each

firm. It is worth noting that there are substantial differences among firms

et et

in thelr response. Note too that the results are qu1te consistent with those .

B I m——

obtained by Levin (1980) and Terlecky; and Levy (1980) in their econometric.

‘studles of the aggregate relatlonshlp between federally funded R 2nd D

expenditures and §rivate1y funded R and D expenditures.

Third, if a 10 percent

cut were to have cccurred in federal funding for

their emergy R and D in 1979, the response (for altl 25 firms taken as a whole)

would have beeﬁ that, for each dollar cut in federal support, they would have

reduced their own support of emergy R and D by about 25 cents in each of the

two years following the tax

[N
[
]
ot
{4
v

been zhout

~ face value, it appears that

cut. In the third year after the federal cut,

]

19 cent cut in their own spending. Taken at

2 10 percent cut in federally funded energy R and D

would:have a bigger effect on privately funded energy R and D than would a

10 percent increase. But unti]l more and better data are obtained on this
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score, we feel that this difference should be viewed with considerable caution.
?ourth,_in modeling the effects of federally funded R and D on the
economy, our results indicate that it may be more realistic to view such

R 2nd D as a factor that facilitates and expands the profitability of privaté1yrwm"

,-,anﬁadwkwanéwk¢;£§§het‘ﬁﬁén'EOCuS_scIer%T§§“ﬁ6@%“@%Hﬁﬁmetrit%s@ud%e9whavew‘-,"

done) on the direct effECté of federally funded R and D on the productivity of
the firms and industries performing the R and D. Based on our sample of

' . . — T Trr———

- federally funded projects, it appears that such projects typically mzke only_

o a—

- about half as large a direct contribution to the firm's performance and. .

= F

productivity as would be achieved if the firm spent an equivalent amount of

5se. But in about one-third of the‘caées, the

~money on._whatever R and D
p

fed y financed R and D projects_sﬁggested'SOme further R and D into which

the firm invested its own funds. (As shown in Table 2, the likeljhood of such' _:

~ a spinoff is enhanced if the firm helped to formulate the ideas on which the
T - .

project was based,6 and if the project was not completely separated physically

————from-the projects financed by the firm.) If federally funded R 2nd D is

in this way, eco

effects on productivity in the private sector,

-

v 5, VForecasts of Engineering Employment

_ Engineéring manpowef-ié one of the most imﬁortant inputs required in
the complex process leading to innovation and techhological change. Policy
makers in govern;gnt, universities, and business must m;gé_décisions that
depend, explicitly or iﬁplicitly, on forecasts of the number of engineers
eﬁployed in various sectors of the economy at various points in time. For

example, in evaluating the adequacy of existing engineering manpower, the



Table 2.--Percentage of Federally Financed Energy R and D Projects
Résilting in' Company Financed R and D Done Subsequently by
the Performer, by Source of Idea for Project and Extent of
Separation from Company Financed Projects, 40 Projects?

‘Characteristic of Project - T T PE Y EEH AR E

Source of Idea for Project:

Firm - : : T A
: Government S : S .18
‘Both Firm and Government ' . b

- ;'-Separation: s
Complete R , B - - ‘17

Not Complete . - C . - B 38

- Source: - see Section 4,

“One project could not be included because it was not yet clear whether
4t would result in company financed R and D, The figures in this table
may understate the true percentages because they pertain only to company
e financed R and D resulting directly and almost immediately from these projects.
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“National Science Foundation and -the Bureau of Labor Statisticé must. try to. .

forecast how many englneers will be employed in the private sector. Althoughg

such forecasts sometimes are based on a collectlon of forecasts made by firms

of their own engineering”

_?ﬁ%ﬁﬁ%ﬂ?@ryWWi%t%ew&$wknewnwabouﬁwmha%acnu;agy

of firms' forecasts of this kind.
To help fill this gap, a very detalled econometric study was carrled out,
-Data were obtalned from a well-known englneerzng assoc1at10u Wthh has collected

such forecasts from firms for many years. For 54 firms in the derospace,

s

electronics, chemiéal, and petroleum industries, comparisons were made of each

firm's forecasted enmgineering employment with its actual engineering employment
during 1957 to 1976. Since data were obtained concerning a number of forecasts
of each firm, thz accuracy of 218 such forecasts could be evaluated.7

At least three conclusions seem to stem from this study, First, there

-

"appear to have been substantial differences among industries in the accuracy

of.-the forecasts. As shown in Table 3, the forecastlng errors for 1nd1v1dua1

e T e

firms in the Jerospace industry were muc& greater than in the electronics,

chemical, or,petroleum industries.- (In chemlcals and petroleum, flrms two~

volatile and hard to predict. T

year forecasts were off, on the averazge, only by about 5 percent.,) The

relatively large forecasting errors in the aerosPace industry seem to be due

to its heavy dependence on government defense and space programs which were

Second, although the forecasting errors for individual firms were sub-
stantial, they tend to be smzller when we consider the total .engineering
employment for all firms in the sample, On the average, the 6-month forecasts

were in error by about 2 percent, the 2-year forecasts were in error by about

.1 percent, and the 5-year forecasts were in error by about 3 percent. The

© fact that there was so little bias in the fprecasts is encouraging since, for
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Table 3,--Frequency Distribution of Forecasts, by Ratio of Forecasted to
Actual Engineering Employment, Aerospace, Electronics, Petroleum,

and Chemical Industries, Six-Month and Two-Yeer Forecasts?@

Forecasted.EmponmehE -

.

-~ Actual Employment . Aerospace. Electronics Petroleum ~ Chemical

—————

—oNumber- e trnetth - forecasty

Il

0.81-0. 0. 1 e 0
0.91-1.00 8 10 12 6
1.01-1.10 7 9 13 . g
1.11-1.20 "0 2 0 1
1.21-1.30 2. 0 0 K
1.31-1.40 2 ¥ - 0 o
Number of 2-year forecasts
0.61-0.70. 0 1 0 0
0.71-0.80 2 3 0 0
0.81-0.90 & 3 4 1
0.91-1.00 o2 9 8 1
1.01-1.10 . 3 6 6 s
1.11-1.20 0 0 0 0
1.21-1.30 0 3 -0 0
S 1.31-L1.40 3 0 0 0

|

Source: see Section 5,

-'aFivefyear and ten-year forecasts were also included in the study, but
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many purposes, the central aim is to forecast total engineering employment in an en-

tire_sector_of the economy, ot the engineerihg employment of a particuiar firm.
Third, the firﬁs’ forecasts may be improved if a very simple econometric

modél is used. Based on data for over a dozen chemical and petfoléum firms,

the proportion of the way that z firm'srehgineering_em loyment moves toward
prop ay t Lirm 8- ®He _ 1p Loy es oW

the desired level is inversely related to the desired percentage increase in

engineering'emplcyﬁents and directly relatéd to the profitsbility of the firm.

{A similar ﬁodél was used in Mansfiéld (1968).)' Using informétion concerning

| tﬁisfrelationship.in the pasﬁ as well as the'firm's-QESLTéd 1evél of engineering
employment in the future, 6ne can forecast the firm's future engineering'
'eﬁﬁloyéent. The evidence, while fragmenfary and incomplete, suggegts that'

experimentation with such an approach may be worthwhile.

6. International Technology Transfer

To understand a wide variety of topics, ranging from economic growth to.

indﬁ;triél organization, economists must be concerned with international

, technolpgy transfer. In my opinion, ecconomists inﬁéfested in the reiationship
between R:and D and‘prbducﬁivity incréasé hé;; ;éia too IigﬁiéwéfientiOn.t;T
international technology transfer. In pfactically 21l econometric models'.
designed to relate R and D to productivity increase, }hter;gtionay fechnoiogy
flows are not included (explicitly at least), Yg; ?,St-based_firms carFy out.
zbout 10 percent.cf their R and D overseas, and this R aﬁé D has an effect on
the rate of productivity increase in the United States. ~In addition (and
probably more important), R and D carried out by one organization in one

country often has a significant effect on technological advance and productivity

increase in another organization in another country. For example, productivity
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_increzse in the American chemical industry was certainly influenced by the work
of Ziegler in Germany and of Natta in Italy.
To shed new light ‘on the process of international technology transfer,

we have carried out several types of studies. ~One study was concerned with the

channels 6ffinternationalltechholbg&_transfér and the éffﬁﬁfﬁ“ﬁf“iﬁf@Tﬁﬁffﬁﬁai““”““éww4ﬁ“
technology transfer on U.S. R and D expenditures, Another study was concerned
with ﬁhé size and charaé;eristics of overseas R and D carried out by U.S.-based
firms. 'stilllanother study dealtlwith the transfer“qf’technology.by U.S,-based
firms to theif overseés subsidiaries.9 Based on theéz siudies, it seems to
“me” that economists should reconsider some_of the models that have been used
.moét frequently to represent the pfocesg of international ﬁechnology tfanéfer.
- The traditipﬁai way of viewing the pfocess of internatioﬁal technology
10

transfer has_been_bﬁilt around the coancept of the product life cjéle.

Ac;ofding to the product life cycle, there is a fairly definite sequence in

mu;_hf;__zhem:eIationship ﬁetyeen technology and trade, whereby the U.S; ten§§_tq
.pioneét in the development of new-pfoducts, enjoying for a.time a virtual

'Amonopoly. After an innovation éccurs,xthe innovator sefvices foreign mérkets
through exports, éccﬁrding to this moael. As the fechnoiogy matures and
foreign markets develop, cbmpanies begin.building plants.oﬁérseas, and U,S.
rexports_may be displaced by production of foreign subsidiaries. The concept
of the produc; life cycle has had a2 great influence in recent decades because
it has been able to explain the train of events in many industries.

At least four of our findings seem relevant in this regard. First, our

data suggest that the situation may-be changing, and that the product life
cycle may be less valid than in the past. By the mid-1970s, in the bulk of
the cases we studied, the principal channel through which new technologies

were exploited abroad during the first five years after their commercialization



16

was foreign subsidiaries, not‘éxports. (See Table 4.) About 75 percent of

the technologies.transferred by U.S., firms to their subsidiaries in develbped.
countries during 1969-78 were less than five years old. Bgsed on our data, the
"export sﬁage" of fhe product cycle has often been truncated and sometimes

eliminated, Particularly for new products, firms frequently begin overseas |

e

productisn within one year-of-first U:8; introduction. - In-some -industrias yo i i

such as pharmaceuticals, new products commonly are introduced by U.S.-baéed
firms:more quickly in foréign.mazketé'than in the United States (due.in part
to regulatory considerations). ' - ‘

Second, there seems to be-a difference iﬁ this régagé between pfoducts
‘and processes, For processes, the “exporﬁ stage" continues to be iﬁportant
(Table A). Firms are more hesitant to send overseas tbeir procéss'technology

than their product technology because they feel that the diffusion of process

technology, once it goes mbroad, is harder to control. In their view, it is

- much more difficult to determine whether_fbréign firms are illegally imitating

_a process than a product,

v

Third, to a large extent, this change in the process of intefna;ioqal
‘technolﬁgyftransferJandrtrade reflects the faat that many UHS,-based.gaqd
foreign-based)rfirm;'have comerto take'a:vorldwide view of their_o?erations}
‘At this point, many of them have in place extensive overseas manufactﬁring
facilities; As indicated above, many also haQe sub#tantial R and D activities:
located abroad. Given the existing worldwide network of facilities and -
people, firms are tryiég to optimize the operation qf their overall operationms.
This may mean that some of the techmology developed in’tﬁe_ﬁnitéd States ﬁay
find its initial applicatioﬁ in a Canadjan subsidiary, or that an innovation
developed in its Canadian subsidiary may find its initial application in the

firm's British subsidiary, and so on.



Commercialization, 23 Firms,

. Table 4.--Percentage Distribution of R and D Projects,
of International Technology Transfer, First Five Years After

17

by 4Anticipeted Channel

Channel of Technology Transfer:

~ Foreign Joint
Subsidiary Exports Licensing Venture Total® _
All R and'D Projects’ 74 15 .9 2 100
Projects aimed at:© . - .
Entirely new product 72 4 24 0 - 100
‘Product improvement 69 9 23 0 - 100
Entirely new process: 17 83 - 0 0 100
~ Process improvement 45 53 =2 1 100.

e

Ssurce: see Section 6.

#Because of rounding errors, percentages may not sum to 100,

"bThis.is thé mean of the pércentage for 16 induétrial firms and for 7

major chemical firms,

The results are much the same in the two subsamples.

Only prOJects where foreign returns were expected to be of some importance
.. «more than 10 percent of the total for the first subsample and 25 percent of
the total for the second subsample) were included.

cOnly the chemical subsample could be included. .

- ——— e
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Fourth, the product life cycle is less valid than it used to be because
‘technology is becoming increasingly internationalized, For example,'in the
pharmaceutical industry, it no longer is true that a new drug is discovered,

tested, and commercialized, 2ll within a single country. Instead, the discovery

phase 6ftén.invdlv;é ébllaﬁoratioﬁbamﬁng laboratories éﬁﬁﬁfesearchéfé lﬁcafed' o
' in several different countries, even-when.they are within the same firm, And
_;linical testing,generaily becomes a multi-country project. Even in the later
phases of drug development,. such as dosage foraulatidh, work often is doﬁe'in
‘more than one country. 1In contrast, the producﬁ lifehcyéle seems to assume
‘that innovations are carriéﬁ out in a single country, generally the United
Stateé, and that the-ﬁeéhnology resides exclusively within that country for a

considerable period after the innovation's initial commercial introductidn.11

7. "Reverse' Technology Tramsfer

-

"Reverse" technology transfer is the transfer of technology. from oﬁeréeas
subéidiaries'to their U.S. parents. (Because the principal flow_&f technology
'is generally in the oppﬁsite direction,.th;s is often called the "reverse"
‘flow.) In so@e quérters, there has been a tendency to dismiss technology.
transfer of this sort as unimportant. Yet practically nothing is known about"
the extent ané.characteristics of Yreverse" technology transfer, even though
such information obviously would be of relevance ES-bubiic pdlicy makers
concerned with th; technological and other activities of"multinational firms,
To determine the extent to which overseas R and D by U,S,-based firms
has resulted in.technologiés that havé been applied in the United States, we
obtaiped data pgrtaining to 29 0ver5eas'R and D laboratories of U.S. firms in
the chemical, petroleum, machinery; electricel equipment, instruments, glasé,

and rubber industries. This sample of overseas laboratories, chosen essentially
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.at-random from those of major firms in_these industries in the Northeast,
accouots for about 10 percent of all overseas R and D spending by U.S.~based
firms. The industrial and geographical distribution_of the saﬁpIe is reason--.
ably similar to the industrial and geographioal distribdtion of all overseas

laboratories, sccording to the National Science Foundation and other data

The following roree findings help to put "reverse" technology transfer
into better;perspecrive._ First, over 40 percent of these Iaboratories'71979'
R and D_EXPEnditures resulted in technologies that were transferred to the
.United States. Thus, Sucﬁ transfer is common and by ;o doaos insignificant,
However, rhero'ara vast differences among overdeas laboratories in the
_ peroenrége of R and D oxpenditures resulting in technologies trandferred_ro the
. U.S.L_Most of thio variatioo can be explaioed-by three factorsr (1) whether
the laboratorx's primary function is to producé technology.for ﬁoridwide o .‘ '*

application, rather than to service or adapt technology transferred from the

1.8 .oT to produce techunology for foreign applicatioo, (2) the laboratory s

" total R and D expenditures, and (3) the percentage of its total R and D

expenditures devoted to research, rather than_development.

Secondl there is a ‘very short lag (on the average) between the data—when
a transferred technology first is applied abroad and the date when it is : o
fxrst Bpplled in the United States. Indeed, in the electrical equipment firms
in our-sample, the average lag is negative. Becaﬁée-of'tho size and richness of
the American market, firms tend to introduce new products (and processes) based
on technologles developed in their overseas laboratories about as quickly in
the United States as in their overseas markets. These results indicate the

extent to which firms take a global view of the introduction of innovations.
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As pointed out in the previous section, this is a departure from the siﬁuation
years ago.

Third, based on our deta, there is a tendency for more recentlf developed
technology to be transferred more quickly to fhe United States than technologj-'.

developed years ago. Also, technolcgles yleldlng relatlvely large proflt in’

the United States were transferred more‘qulckly than those thet vere 1essrmm¢
profitable here,.

Fourth, altheugh much of the R and D carrie& out overseas is directed at
the adaptatioe and improvement of existing technoloéy; overseas R ana D
laboratories.ﬁave generated ﬁechnology that was the basis for new products and
other innovations that-cdntributed billions of dollars in profits to U.S. manufac-
‘turing firms in 1980, if the laboratories in our eample are ‘representative in

this respect. - _— ' e .

.

8. Overseas R and D and.U.S.r?roductivity Growth

As peinted out in section 6. "reverse" technology-transfer-is-not lncluded
(at least" exp11c1t1y) in ex1st1ng models of K and D and product1v1ty growth.
Indeed, because the 9ff1c1al R and D statlstlcs have excluded U.S. firms'
overseas R and D expenditures until recently, previous sﬁudies of the relation-
ship between a firm's qr.induétry's R and D expenditufe and its rate of -

productivity increase have ignored overseas R and D, Obviously, it would be

interesting and useful to include U.S, firms' overseas R and D in such models
and to see how much, effect it has on domestic productivity growth. | _ .
is, it is convenient to use essentlally the same model as that

(19¢8, i986);
emplOYEd /i i,

o=, and Terleckyj (1974), except

that research and development is disaggregated into two parts: domestic R and D

and overseas R and D. 1In 2 particular firm, the production function is assumed

to be
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Ry R, L K - (2)

.where'Q is the firm's wvalue added, R; is the firm's stock of domestiec R and D
éapital, Ro is its stock of overseas R and D ca?ital, L is its labor input,

Mwmemwwmandwxmiami;gwgppck_of physical capital, 'Thus, the annual rate of change of

‘total factor productivity ‘is -

p= At dr;/dt 0, dR; /dt

, 3)
Q. T | |

where 91 = AQ/QRd and 92-= QQ/QRO. And based on the?ﬁsﬁél aSSumptions,13

F=)\—+31§Q+32§2 ’ . . | _ . (&)

Q Q

where Kd is the firm's domestic R and D expenditure and X, is its overseas
. R and D expenditure in the relevant year. .

My econometric results pertain to 15 chemical and petroleum firms, for

wnlch I have estxmated P for 1960~76. (See Mansfield‘(IBBU?“T;“For"each of

. these flrms I obtalned data concernlng X /Q and X /Q, the results belng

14

shown. in Table 5. Estimates of ay and az could be obtained by least squgreéj'"

the results being

= 0.022 + 0.19 X,/Q + 1.9 X,/Q . (5)
(7.40)  (2.44) (1.90)

These results have at least two implications. Firét;'they indicate that
overseas R and D, as well as domestic R and D, contributes to preductivity growth

in the United States. The estimate of a, is positive and statlstlcally

s1gn1f1canq#___g;g_ﬂur?rrsiﬁ§T§j'?EEﬁést1mate of a I;‘EEEE‘TErget*tn*n—thatﬂrf——-‘\§§<

1’ Indicating that a dollar's worth of overseas R and D has more effect on

dqpestlc productivity increase than a dollar's worth of domestic R and D. But

this difference is not statistiCally'significanE;,/ﬁgzh;;gt firms, I doubt that
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Table 5.--Values of X,/Q, and X_/Q, 15 Chemical and Petroleum Firms®

Firm Q o Q
: S 0500 B
2 -.0890 . 0043
3. .0715 0
4 L0610 L0024
5. L0770 . 0 _
6 .0820 ' .0091 .
.7 L0101 - . 0
8 L0061 T .0003
9 . . .0072 % - ,0001
10 .0068 . . 0 -
11 : L0114 ' 0
12 , - .0118 a . 0001
13 _ .0073 _ 0
14 : ©.0087 : - -.0020

S & P L0170 - 0

: Sburce:' see Section 8.

- . AThe data concerning Xd/Q and ¥ _/Q pertain to a year in the mid-

i 1960s. (1963 to 1965). It was not poSsible to get data_for precisely the
same year, but the results should be sufficiently comparable for present
purposes. ' .
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2, is as large as 2y, based on our other studies., But be this as it may,
equzation (5) certainly buttresses our findings in the preﬁious section concerning

‘the nontrivial nature of reverse technology transfer.

Second, these results allow for the first time a glimpse of the.size of

the blas that may have resulted from the om1551on of overseas R and D expenditure

in past studies of thlS sort If X /Q had been omrtted frnm equatlon (5), the
result would have been

= 022 + 0.28%3/Q. : - - - ('g)
(6.61) (3.95y R L |

cThus, a wonid have. been higher than if both overseas and domestic R and D were

1

included. ' If this case is at all representative, the rate of return from domestic

«R and D may have been overestimated in previcns studies, since 2 has often

“e

" been interpreted as such a rate of return.

9, Imitation Costs, Patents, and Market Structure

. In the prevlous three sections, we have been concerned Wlth the transfer
of technology from one nation to another, where the transferor'and transferee
‘often are parts of the same firm. Now let's turn to the transfer of technology
within the same nation, where ﬁhe.transferor and transferee ere"different firms,
end where.the'transfer is_involuntary from the point of vieg cf the transfernr.
narticnlar, suppose that one firm imitates (legally)..sznother firm's innovation.
does it cost? How long does it take? How often doces it occur? Economists
have long recognized the importance_of tnese,questione. For example, they
frequently have pointed-Out that, if firms can imitate an innovation at a cost
that is substantielly below the cost to the innovator of developing the

innovation, there may be little or no incentive for the innovator to carry out

In

How muck '



the innovation. Yet there have been no attempté to measure imitation costs,
to test various hypdthesesAconcernihg the factors influencing them, or to_'.
estimate their effects. |

To help fill this_importanf gap, we oBtained_data from firms in the

chemical, drug, electronics, and machinery industries concerning the cost and

time of imitating (legally) 48 produéﬁ innovationS.ls' imitation cost is
defined to include all costs of developing and introducing the imitative

_proauét, including applied research, product sPecificétion, pilot plant or

L

prototype construction, investment in plaﬁt and equipment; and manufacturing
and marketing startup. . (If th;re was a patent on the inno%atidn,-the ;ost of
inventing around it is included.) 1Imitation time is defined as the 1engtﬁ of
__time-e}apéing from the beginning of the imitator's a?plied geséarch.(if,theré_
was ;ny) on the.iﬁitative product'to-the date of‘iES'COmmércial iﬁtrodubtian.
'“- ?0§ present purposes, féur findings of this study seem-.of particulaf
interest.‘ First, innovators routineiy seem té.introduce ﬁew products despite
—”wmmm~_ﬂgggmféct that other firms can imitate these products at about two-thirds’
- (ofteﬁ Igés) of the coét a;d time expendeé by the iﬁﬂbvator. Aln our éa@Plf:, . .ﬂ
imitation:cost;averages about 65 pe;cent of imnovation ;ost, and imitation . - - | :
~ time averages about 70 percent of innovation time. There is considerable f'.ﬂ
variation among producté in ?he ratio of iﬁitation cost to.innovatipn cost, |
Much of this varistion ;an be expleined by differepc;g in the‘proportion of
irnovation costs'goipg for research, by whether'or-not an innovatiod was a
drug subject to FDA regulations, and by whether or not an- innovation consists
of a new use for an existing material where some fifm other.tﬂan the innovator
has patents on this material.

Second, the magnitude of imitation costs in a particular industry seems

to have a considerable impact on the industry's market structure. How rapidly
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a particular innovation is imitated depends on the ratio of imitation cost to

innovation cost. Also, an industry's concentration level tends to be low if .
its members' products and processes can be imitated easily and cheaply. The

latter felationship is surprisingly close., Apparently, differences among

INAUEEFTesn thetechnology traﬁsferwprbeésswfinéLudingw@nans£e§5@ghat.nrd
both voluntary and involuntary‘from thg point of view of the innovator) may
be aﬁle to explain much more of the interindustry variation_in concentration
1evels_than i$ generaily assumed, _ .- ' -;“.

Tﬁird, in moét cases, patents seem to havé only a mgaest effeﬁt on
imitation costs, as shown in Table 61. However, in the ethical drug industry,

z .

paténts seem to have a bigger impact than in other industries. According to ' -%%g
thémﬁirms,-apout_one*half of the patentéd innovations in our sample would nat Eﬁf
have been introduced without patent protection. Bﬁt the buik of these
:innévations oécurred in the drug industry. .Excluding the drug industry, the

PPN S ——

lack of patent pfotection would have affected less tﬁan one-fourth of the
.;patented_innovations in the sample. o
Fourth, patented innovations seém to be imitated'surprisingly'ofteh'and
quickly. In our sample, about.ﬁo'perbent were imitated within four years of

their initial introduction. Reality seems to depart sharpiy from the commonly-

held belief that a patent holder is free from imitation for the life of the

patent. In my view, it is very important that this fact be taken into account

by the excellent economic theorists working in this area, since there sometimes

has been a tendency for models of the innovation process to assume that the

innovator receives all of the benefits from an innovation, and that imitationi

can be ignored. )
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Tgble 6.--Estimated Percentage Increase in Imitation Cost Due to Patents,
33 New Products, Chemical, Drug, Electronics and Machinery
" Industries,?2 . : -

Percent Increase J ' o Number of
in Imitztion Cost - ' ' Products
. Under 10 ST . T 13"

10 - 19 C ' : : - 10
20 = 49 4
50 - 99 -0
106 - 199 . 3
200 and over 3

Total ' ' o “. : . 33

Source: see Section 9.
#Not all innovations in our sample are included here, because not all

were patented or patentable.

= &

o e et e e
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10. Innovatian and Market Structure

In recent years, economic theorists have also begun to focus on the

-effects of innovation on market structure, Of course, it has lcng been

recognized-t zatwtechnolcglcalechangew;swone of the major forces 1nfluenc1ng

an industry's market structure. Karl Marx stressed this fact over a century
~ago. But the renewed'interest is welcome, since traditional models of the
relacionship between innovation and markec structure‘pave‘been deficient in”
:-many reSpects.

.Uﬁfortunaeely, emcirical findings on this ecore have also been relatively
scanty. Very little is knowm concerning the effects of major recect process
'1nnovat10ns in various industries on minimum efficient scale of plant. Almost
nothing is known ebout the effects of mach recent product Ainnovations in
'  varicue industries on the extent of concentration, To help fill this gap, 1

obtained information from 24 firms in the chemical, petroleum,'steel -and drug

e

1ndustr1e5 concernlng the effects of over 65 process and product {nnovations
17
_.that were 1ntroducea in the past half century.

Although this study is still in a relatlvely early phase, several flndlngs
seem to be emerging. First, in the chemical and petroleum‘industries, the
bulk of the process innovations resulted in increases in minimum efficient
- scale of plant. 1In steel, only about half of the process innovations resulted
in such increases, but most of the rest had little or no effect on minimum

8 ° e . . . .
1 scale-increasing innovations

efficient scale. Thus, in all three industries,
S .19 | .

. far outnumbered scale-decreasing innovatioms. However, although relatively

few major innovations in these industries have reduced minimum efficient

Scale, a substantial proportion have had no appreciable effect on it.

Second, the evidence in these industries does not support John Blair's




28

well-known hypothesis'(l972) that, since World War 11, fewer innovations tend

to increase minimum efficient scale than-in the past. To test this hypothesis, I
conpifed’ the proportion of process innovations introduced after 1950 that resulted
in such an increase with the proportion introduced before or during 1950 that

did so. Contrary to Blair's hypothesis,_the progortioh was higher, not lower,

in the later period; _

Third, in all:four.industries.combined, less than half of thé prcduct.
.innovatiqus in the_sample seemed to increase the four-firm coucentratiﬁn ratio.
The percentaée was particularly low in drugs. The fact that only # mino;ity
of these major new pfoducts increased concen;ration iﬁ-thesa industries is
noteworthy, given the common tendency among economists to view technoiogical
change as a cochntration-increasing force. If-fhesa industries‘are at alil
répreéeutative.(and if this ﬁreliminary fesuit holdé up in my Subsequeﬁt work),
there should probably be more emphgsis @n inpovation's role in reéucing and'.
limiting existing concentration.

e,
R i U ——

11.  Conclusions

The findingé presented here have a number of implications for public poliey.
With respect to government R and D policy, they suggest the following: (1) In

.their attempts to promote productivity increase, policy makers should recognize

)
the importance of long-term'R eand D and basic research. (2) Policﬁ mzkers should
also recognize that much of the apparent increase in real ‘industrial R and D
during 1969-79 m;y have been a statistical mirage, due to the lack of better price
indexes for R and D inpﬁts. (3) Changes-in federally fipanced R and D expendi-~

tures (at least in energy) are unlikely to be offset to any appreciable extent

by changes in privately financed R and D; an the contrary, such changes




seem to induce changés in the same direction in privately financed R and D. (4)

To the extent that policy makers want to increase the spillover from federally

financed to privately supported R and D, the results suggest that firms should

be encouraged to work with government agencies in the design of federally

financed R and D projects, and that the separation of such projects from

firms' comﬁady financed'R and D projects'should be reduced,

Wzth respect to patent polxcy, the findings seem to. suggest that outside

pharmaceutlcals and agrlculturaI chemlcals patents frequently are not regarded

ias essent131 by innovators. Excluding drug innovations, wore than three-

" fourths of the patented innovations in our sample would have been introduced

without patent protection. In a mlnorlgy of cases, patent protection had a

: very ma;or effeet on 1m1tat10n costs and delayed entry 51gn1ficancly, but in

“mst cases it had relatively little effect. Obviously, these flndlngs have ,

important implications concerning the role of the patent system in stimulating

technological change and innovation.

With regard to antitrﬁst policy, our findings shed new-light-on the relat-
ionship between an lndustry s concentration level and the nature of its

technologlcal act1v1t1es. Highly concentrated industries seem to devote a rela-

' tively low percentage of their R and D to basic research, and there is.an inverse

{but notlsignifieant) reietiodship between an industry’s‘codcentration'ratio
and the perdentage of its R and D that is long-term or zimed at entirely new
products and processes. Alse, our results (coveridégehe chemieal, drug,

petrdleum, and.steel industrdes) provide pew information eﬁout the frequency

with which major new products result in increases in concentration. In our sample,

many new products (part{cularly in drugs) seem to have been introduced by firms that

"invaded" the relevant market or that were not among the leaders in that market. This
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is not to argue that innovations do not frequently increase concentration.
But it does sﬁggest that the role of iﬁnovation in undermining existing
conceﬁtration may sometimés be underestimated.

With respect to national policies concgrning-international ﬁechpology_

transfer and the multinational firm, our findings underscore the extent to

which teéhndiogY'ié.transferfed across national boundaries, the difficulties =~
and-costé involved in trying to stem the technological outflow'from U.8, firms

to_their foreign subsidiaries,'and the benefits to the United States from the

inflow of teéhnoiogy from these subsidiaries. “Reﬁéfseﬁhteghnology fléws_are

becoming incraasingiy importaﬁt._ Based on our.econogétric.results, - | R ‘.f
~overseas R and U has a considerable gffecﬁ (per dollar spent) on‘ . o '_..f . 'i
productivity in thelU.S. These facts should.be taken into -account in ﬁhg

evaiuétion'of the role of multinétional firms in.cohtributing to;technplogicél

change and economic growth in the U.S..‘_ i

bur‘findings should also be of use to iﬁdustrial managers.: Faced with
ﬁ+~fﬁ—~—4~ﬁhemdifficultutask of choosing an R and D portfolio, managers.badly need evideﬁce'

iconcefning the relationships between the composition of a firm's R and D i .
expenditure, on ihe one hand, and its i#novatiVe ogtput_énd faté of;prodﬁcﬁivity-

increase, oun thé other. Also, they need more soéhisticated and reliable

indexes of the rate of inflation in R and D in order to budget their resources

properly, and. they can benefit from improved techniques for forecasting

enginéering emp loyment.

Besides bei;g of interest to poiicy makers, we.believe that the findings
have éome implications for economi; analysis. In ﬁy opinion, models relating
R and D to proéuctivity chénge should go further in disaggregating R a2nd D,
in taking account of international techﬁology flows (and, in some cases,

interindustry technology flows), and in using better R and D price indexes.
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For many purposes, it may also be useful fo view government R and D as a
féctor that gxpands the profitability.of private R and D. With regard to tﬁe
to}e of technology in international trade, the product life cycle modéi shouid
" be altered ér supplante& to recognize the changes that h;ve occurred in this

area, Further, students of industrial organization should devote more étteﬁﬁion'

to the.méasufemeﬁt.aﬁd ﬁﬁaijéis of imitation costé (énd timesjgithis.is a.céﬁfral
concept that has been ignored entirely in econometriec work.

In conc1u51on, the limitations of the studies describéd here should be
‘poted : Although many of the- samples (of firms, R andlD projects, innovatious,
and so forth) are reasonably large, they nonetheless cover only certaln
' indu;trles or sectors of tbe economy. In many 1nstances, the theoretlcal
'modeis we;use are.highly simplified. No pretense is made that the findings
T preséﬁteq he;e ére the iast words oﬁ the subject. Nonetheless, we"beliéve
,thtfthese findings shed new light on a.wide‘variéty of major‘tﬁpics'about_

‘which relatively little (often, practically nothing) has been knoﬁn._

. O P O
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Footnotes

: e == The. research on Whlch thls paper is based was supported
by grants from the Naticnal Science Foundation, which, of course, is not
responsible for the views expressed here. I am grateful o the more than 100

~rfirms~that-provided-us-with-the-data-on-which-the-work.is.based

'Some results of these studies have been published in Mansfield (1980).
_Additional results will appear in Mansfield (forthcoming). Link (1981) also
has been investigating factors associated with the composition of R and D,

.f;
7

For recent evidence on this score, see my forthcomlng artlcle in the
Harvard Business Review,

_ 3Thls work is being carried on with Anthony Romeo and Lorne Switzer.
‘/For a preliminary account of some of our findings, see Mansfield, Romeo, and
-/ syitzer (1981). For some previous work, see Goldberg (1978). Also, S.A. Jaffe
has worked on a price index for academic R and D expenditures for the Natiomal
Science Foundation.

430: a proof of this, see ibid.
'sThis work is béing conducted with Lorﬁe Switzer.

,mgﬁ." S 6Of course, we recognize the difficulty in many cases : in 1dent1fy1ng

where the ideas under lying a particular project originated. But in the cases

in Table 2, this generally seemed to be a matter of agreement among all parties.

"Trhis work was done with Peter Brach. Some of the results will appear in
/’Brach and Mansfield. (forthcomxng) S '

8Thls model assumes that desired employment exceeds actual employment
which was the typical case in these firms in the relevant time periods.
" Obviously, this model should be used only in cases where this assumption is true.

9See ﬁansfield, Romeo and Wagner (1979), Mansfield, Teece, and Romeo
(1979), and Mansfield and Romeo {1980).

-

105ee Vernon (1966, 1970).
1ISee Mansfield et al. (forthcoming).

12‘I‘his work is being donme with Anthony.Romeo.
13These assumptions aﬁe described in detail in Mansfield (1980).

laOne firm included in Mansfield {1980) could not be included here because

it is part of a foreign-based multinational firm. The data concerning Xd/Q
and X _/Q were obtained from the firms.

4
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157ests were carried out to determine whether an industry dummy variable
should be included in equation (5). The results provide no statist1ca11y
significant evidence that this "should be done.

16This work was done with Mark-Schwartz and Samuel Wagner. Some of the
results will appear in Mansfield, Schwartz, and Wagner (forthcomlng)

) Y7The 1ists of innovations came from Mansfield (1968), Mansfleld et al.“'
- (1977), and Landau (1980) o N

_ 18rhe drug industry was excluded here because of its emphasis on prcduct
1nnovation S S B -

19‘I‘his seems to be iu accord with the observed changes in minimum
efficient scale in these industries. See Scherer (1980)

201, their paper on this subJect Nelsou and Winter (1978) emph331ze the,;

concentration-increasing effects of innovationm. However, they are careful o -

‘point out that their. computer sumulatlons represent a-'partial view," mot a "

Seneral mOde]_ "o
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Intellectual Property Rights in Brazil

1. Overview

Protection of tntellectual property rights ts an important
-problem in Brazil, and one that has not yet been effectively
addressed in bilateral or multilateral fora. U.S. companies
operating in Brazil have long been aware of these problems and
have developed a variety of strategies for dealing with them.
- Cases of infringement of these rights that have come to the
. .attention of the USG have been dealt with on an ad hoc basis.
~ Brazil has a qrouing reputation for violating inteiiectua

This paper is based primarily on information provided by the
U.S. private sector. In general, protection of property rights
in Brazil suffers from weak enforcement, inadequate criminal
. penalties and some official resistance to support foreign
. rightsholders. Protection under patents and trademarks has
- suffered from application of compulsory licensing provisions.
A consensus of U.S. companies believes that Braziiian
intellectual property laws as written are acceptable except in
the case of pharmaceuticals, but problems arise because of the
way they are interpreted and enforced. '

‘The issue of intellectual property rights is presently
crystaliizing with regard to protection of computer software.
Following passage of a highly restrictive informatics law, a
new computer software bill was presented to the Brazilian
-Congress at the close of the 1984 session. The bill, which
would restrict the term of protection and establish compulsory
- Ticensing provisions,.will provide the basis for discussion in
the 1985 Congress. This is the same pattern followed in
passage of the Informatics Law, which eventually gained such
- -widespread popular support that it became unstoppable. If the
software bi11 becomes law, activities of U.S. firms in the -
Brazilian market will be severeiy affected.

- The National Institute of Industrial Property (INPI) is the key

~Institution for the protection of intellectual property rights
in Brazil. By all accounts, it s poorly managed, understaffed
and hostile to foreign Interests. Some discussion with INPI

has occurred as a result of negotiations in' the Monsanto patent

infringement case. A general dialogue, however, needs to be
established, before there can be hope for real progress.
Brazilian perceptions of the functions and purposes of a system
of intellectual property rights protection diverge sharply from
those of the U.S. A bilateral mechanism for discussion could
be established along the lines of the BrazilIFrance Cooperation
Agreement. _

The current overaii situation amounts to a severe disincentive
to U.S. direct investment in Brazil, particularly in high tech
product categories, and second only in fmpact to Brazil's
market reserve policies.

-



II. Background_
A. Patents
1.

Issues

a.

i.

Adequacy of Legal Protection

‘Scope of Protection

o

No _patent protection is available for

pharmaceutical, animal health or food products. On. .
chemical inventions, "compound” claims are

prohibited, but composition, production process and
method of use claims are allowed. However,

enforcement probliems (see below) greatly reduce the .
protection provided in this way. Also excluded
from protection are micro-organisms and anything
resulting from transformation of the atomic nucleus.

Lack of patent protection for pharmaceuticals has

“had serious economic¢ consequences for U.S. .

companies. In some cases, sales of unauthorized
copies of U.S. innovations by Brazilian "pirate”
companies equal or exceed sales by the innovators
themselves. The patent term of fifteen years from
date of filing is considered too short by many U.S.
firms.

.~ Compulsory Licensing

If a patent is not worked in Brazil within three:
years of issuance, or if its use is interrupted for
more than a year, or if there is not sufficient
supply of the product to meet demand, the Nationatl
Institute of Industrial Property (INPI) may release

~t for compulsory lifensing”tb'intéfE§féd”paftiés;"'"“m'””“”'""'L” ” ““

This period is too short for complex technologies
and those requiring governmental approvals prior to.
exploitation. "Working" is defined as regular
industrial utilization (not import) by patentee or
licensee. The patent holder must submit evidence
of working and royalty payment to INPI each year. .
When compulsory licensing takes place, the patentee

*is required to provide the compulsory licensee with

all the technology required to practice the _
Ticensed patent. This amounts to forced disclosure

- and encourages piracy.

In a-case involving a major chemical manufacturer,
a patent covering a process, a composition and a
use was licensed to a Brazilian company because one
of the patent's claims was not being used.
According to this interpretation all types of claim

in_a patent must be worked for "working" to be
effective. This is illogical and a disincentive to
the introduction of new technology.




Adequacy of Enforcement and Legal Sanctions

According to U.S. companies, Brazil has a long
‘history of lax enforcement of patent rights.
Before 1971, many international firms did not even
bother to register patents, since court action to
. prevent violations was considered ineffective..
Most large companies depend principally on their
sophiscated technology and the heavy capital

Both civil and criminal actions are available
against a patent infringer. However, proceedings
are very slow and there is a reluctance to imprison
an infringer or grant adequate damages. Neither
preliminary nor permanent injunctions are S
~available. Hence, the only recourse is to obtain
an early decision from the court as to the fine to
"be imposed for continued infringement and hope that
the amount of the fine acts as a deterrent. Ouring
the period of infringement, the infringer learns.
how to manufacture the patented product
efficiently; when the patent expires (15 years from
the date of original application) the infringer has
already established a market position. :

Since 1982 all chemical composition claims have
been rejected by INPI despite an Appeals Court
decision that composition claims were allowable if
the components together produced a distinct _
effect. Enforcement of "method of use” claims in
“chemical patents is impractical because there isgno
legal concept of "contributory infringement" or -
“jnducement to infringe". The only available legal
remedy is to sue each individual consumer. For
"process" claims, Brazilian examiners are requiring
the inclusion of trivial process parameters which
make the claims much easier to "work around".

. Fairness and Complexity of Registration Procedures

As in the United States appiications are handied
case-by-case, with those offering more
sophisticated or badly needed technology rece1ving

* “favored treatment. Average time for approval is

about two years. INPI is understaffed and has been
known to “"borrow" technicians from other government
agencies.

Patented agricultural chemicals must be registered
with the Ministry of Agriculture and obtain a
"toxicological classification" prior to
commercilization. This requires submission of a
complete toxicology package. However, once
obtained, the toxicological classification is
considered generic and may become available to
subsequent registrants.




. Restrictions on Licensing

Strict registration requirements for licensing
agreements together with severe limitations on
rovalty remittances cause this to be an area of
great conflict between foreign companies and the
Brazilian government. Royalty payments from a.

- subsidiary to a parent are prohibited and royalties
! between non-affiliated parties are permitted only
within strict limits. (1-5% of gross sales.) . The.

- concept itself of 2 license is significantly
diminished. The licensor can place no restrictions
on a licensee's use, disclosure or disposal of a
technology beyond a period which is usually five
years or less. There can be no restriction on a
licensee's exports or the source of imported raw

" materials or components. These limitations are a
significant disincentive to patenting new _
technology in 8Brazil.. Since royalties cannot be
paid to an affiliate, any payment by a subsidiary
-for use of a patent must be included within profit
-remittances (1imited to 12% of registered capital,
net of withholding, or else liable to tax
penalties). Under U.S. tax law, the parent will
still be liable for the royalties which should have
been paid by the Brazilian subsidiary. Patents or
proprietary technology are not considered part of a
foreign company's investment in Brazil and
therefore, are not figured into the capital base
against which profits may be remitted.

. GOB agencies play a direct role in determining the
commercial conditions in licensing contracts. U.S.

firms consider this inappropriate. Remittance of ;"'

. fees and royalties is controiled by INPI and the
‘Central Bank. Payments cannot be made until _
registration of patents is approved and licensing

agreements have been registered at the Central

Bank. INPI passes judgment on the rate of

- remittance and the value of technology, and a
requirement now exists that Brazilian companies
consult INPI before concluding negotiations.
Companies that have allowed lower royalty payments

by Brazilian companies than by other licensees

"world-wide have had difficulty when the Brazilian
firm began to export. INPI does not allow
royalties on the Brazilian firm to be raised to the
level of other firms manufacturing the product.

Participation in International Agreements

Brazil is a signatory to the Paris Convention and
has signed bilateral arrangements with several
Latin American countries.

Local Private Sector Programs - None
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Suggested Solutions (these apply likewise to trademark
problems)

Fact Finding

Obtain information on patent filing trends in Brazil
for illustrative use with GOB on success of their
current program; compare with Mexico.

_Use private sector information to 1nvest1gate o e
.advantages/disadvantages of a bilateral 1ndustrial e

E property cooperation agreement

Examine usefulness of industry Section 303 submissions
as case studies to illustrate intellectual property

_problems for future talks with Brazil.

Government-to-Government Consultations

Use bilateral trade and investment discussions to
convey to the GOB the seriousness of intellectual.
property problems as perceived in the U.S., and enlist
their cooperation in resolving the problems.

Work with the interagency GSP committee to ensure that -

" intellectual property protection problems in Brazil are

carefully considered in determining the level of
Brazil's GSP benefits. Apprise the Brazilians of the
importance of these problems in the review process.

Investigate possibility of proposing to Brazilians that
decision-making be raised to political level in z
determining when "national interest” overrides -
intellectual property protection rights of foreigners.

Propose regular consultations with INPI.
Offer Solutions |

Offer technical assistance for reevaluation of
Brazilian intellectual property rights protection:
framework in light of Brazil's growing reputation for
violating intellectual property rights. Continue to
jnvite Brazilian officials to participate in PTO
tratning programs.

Explore with PTO and the private sector the feasibility
of sending an educational mission on intellectual
property protection to Brazil in FY 1986.

Educate U.S. firms planning investments about
intellectual property rights problems they can expect
to face in Brazil
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3.

Assessment for ProgressA

- According to our private sector, disrespect for _
intellectual property rights is firmly entrenched
in Brazil. The GOB appears willing to consult, but
the legislation is such that certain problems, '

~including payments and patent protection for
pharmaceuticals, will not be easily remedied.

- Progresﬁ can be expected to come only on an

B. . Trademarks

issue=by-issuebasis untila dialogue ’o“n“”the _
overall subject can be established.

1. Issues

a.

veterinary trademarks, allowing coexistence of similar' o _ 3_ o

Adequacy of Legal Protection

The Brazilian trademark system does not recognize prior
use, so that rights over a trademark are obtained
through first filing. There have been a number of =~
cases of legal registration of a foreign trademark in

Brazil by a party with no relationship to the foreign
- owner of the trademark. The trademark may be '

registered for the purpose of taking advantage of a
world-wide reputation or advertising, or in order to
sell the registration to the rightful owner. There are
many instances of well-known trademarks being
registered for unrelated goods. Brazilian Trademark
Law only recognizes well-known marks that are
"supernotorious”. To obtain such recognition the =
trademark must be well-known throughout the Brazilian
territory at all economic levels.

Special treatment is given to pharmaceutical and

trademarks as ltong as they are applied to products
having the same therapeutic effects.

Adequacy of Enforcement and Legal Sanctions

Trademark infringements by small entrepreneurs are -
quite common, especially in the consumer product area.
Informal actions are the usual way of resolving most
problems. Infringement is so common that large numbers
of prospective infringers may simultaneously apply for
registration of the same trademarks.

If a foreign company pursues and wins a trademark
infringement case, the local producer may still
capitalize on the issue through advertising implying it
has been victimized by a giant multinational
corporation.



c.

used for wo years from the issuance of the

Fairness and Complexity of Registration Requirements

Delays in trademark reg1stration have recently been -
reduced.

Use Requirements

Brazilian trademark law provides that a registration is
subject to cancellation if the trademark has not been _

discontinued for more than tuo years. This is too
short. It frequently fakes longer than two years to
commercialize a product. However, in order to prevent .

~other parties from registering the mark, it is

necessary to file a trademark application well before

- commercialization. Under these provisions, if the mark .
is registered more than two years before the product is o
commercialized and the trademark is not used, the
‘trademark owner may lose his trademark.

“Due to severe import réstr1ctions' foreign trademath
‘owners often have difficulty meeting use requirements.

The "force majeure” justification is under dlspute due

.~ to contradictory INPI decisions.

Participation in International Agreemenfs

Paris Convention
Arrangement of Madrid
Inter-American Convention of Buenos Aires

"™

Suggested Solutions

Convince INPI to make administrative changes to give

-greater consideration to "force majeure" as an obstacle B
- to meeting use requirements, and to recognize

well-known marks more easily.

Establish bilateral agreement 1ike the France-Brazil o
agreement to promote cooperation in the area of '
protecting industrial property.

. Assessment for Progress

Regular consultations with INPI could bring about
improvement.



C.

Copyright

LR

Issues

a.

‘Adequacy of Legal Protection _
- While Brazilian copyright taw 1s generally in |

accordance with international norms, there are a number
of chronic difficulties, such as video piracy,

:;  Inadequacy of criminal penalties, lack of enforcement
“~2nd some resistance from officials fo support foreign

rightsholders. U.S. industry has complained that the
Brazilian requirement of an affidavit in addition to R p=
the U.S. certificate of copyright is an unreasonable ' -

. evidence requirement for bringing suit for copyright

infringement. Brazilian copyright law is flexible

-enough to accord protection to automated data bases

under works of compilation authorship.
1. Software

Discussion is currently taking place in Brazil on
the kind of protection that should exist for
computer software. - The lack of copyright
protection for computer software has deterred many
U.S. suppliers from offering their latest software
to the Brazilian market. At a recent WIPO meeting,
the Brazilian representative indicated that _
copyright protection for software was unacceptable.
and that Brazil preferred a sui generis form of
protection including: an abbreviated term of
protection (most likely fifteen years), compulsory _
_11cens1ng. and registration of source code. ' :
Japan's recent adoption of copyr1ght protection has
left Brazil isolated as the only major country
opposing copyright protection. The Brazilian
courts have not determined that copyright :
-protection applies to computer software. Several
cases of copyright infringement of computer
software are currently before the Brazilian
courts. The courts recently found that copying had
not taken place in a case in which Sinclair
Research alleged that its software had been
f1legally copied. Lotus is currently proceeding
~ -against a company said to have applied for
registration of a program based on Lotus 1-2-3.
~U.S. companies believe that the courts will not
make a clear determination until the political
decisions have been made.

2. Translation rights

Authors maintain the exclusive right of
translation. Translators may not oppose the mak1ng
of new translations unless the author has delegated
the exclusive right of translation. Translations



of original works that receive prior authorization
from the author and do not jeopardize the original
works are considered new intellectual works.

~ Authorized translations are subject to copyright -
protection. There are no issues in this area at
present. :

3. Compilation

In the case of a co1iectjoh of works (made up of

articles or extracts from the works of different

authors), each author retains the rights with

respect to his own product. As long as they do not . -
jeopardize the rights of the authors of the : o
component works, compilations are protected as

independent jntellectual works.

b. Adequacy of Enforcement and Legal Sancfions_

Brazil's copyright statute provides for civil and
administrative sanctions that do not prejudice
applicable criminal sanctions. C.

Widespread piracy in Brazil has caused great concern
among motion picture producers and distributors. The
problems include frequent unlicensed showings,
videocassette piracy and imports of unauthorized
videocassettes. It has been estimated that at the end
of 1984, one million pirated cassettes were available.:

u.s. companiés report that it has been difficult to
obtain guilty findings where copyright infringement is

alleged.

c. Fairness and Complexity of Registration Procedures

Under Brazil's copyright statute, registration is not a

precondition to copyright protection. Registration is

free of charge. '
d. Participation in International Agreements

Brazil is a signatory to both the Universal Copyright
and Berne Conventions.

e. Local Private Sector Programs

N/A

Suggested Solutions

We should encourage Brazil to apply copyright protection to
computer software through continued high level demarches.
We should also encourage the GOB to raise their concerns
over the applicability of the copyright system to software
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ina multi]éteral context under the auspices of the
Universal Copyright Convention. If Brazil adopts a sui-
generis form of protection, we should expltore USG options

_under available legislation.

Continue to emphasize the importance of_copyright
-protection for software both because companies will be
-unwilling to jeopardize their software in Brazil if it s
‘unprotected, and because Brazil will need protection 1f it
_Js to develop software on 1ts own. _

Assessment for Progress

Prospects appear to be improving; GOB~backed'legislation

- has not yet been introduced or passed and there are

indications of an internal debate taking place on the
merits of accepting the international consensus.

B. Unfair Competition Law

i.

2.

-

~a. Adequacy of Legal Protection

Issues

Brazil's unfair competition law is the Industrial
Property Code, which includes the patents and trademark
laws and is administered by INPI. Special protection
for well known marks and trade slogans is provided,

with the requirement that the owner of the mark
simultaneously request registration. Generally, trade .
secrets, know-how and unpatented technology are not
con51dered protectible property rights. L

Brazil's import licensing restrictions and high tariffs
and taxes may effectively deny foreign suppliers their.
rights to protection from unfair competition. Although-
the Paris Convention requires national treatment, U.S.

- products subject to prohibitive import restrictions
cannot meet the requirments of intellectual property
protection laws. In a recent case, the trademark of a
U.S. shoe manufacturer was compulsorily licensed to a
competitor on the basis that it was not being worked
during a period when tmports were prohibited. Special-
representation was required to obtain reversal of this
riling by INPI. Chemical manufacturers have also been
hurt by the closing of the borders to final products or
their inputs when local production began.

Suggested Solution

Improved market access or relaxation of requirements fdf
products subject to Vicensing restrictions.
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3. Assessment for Progress

The GOB announced import liberalization measures in
September 1984, but these have had little practical
effect. In the case of the shoe manufacturer referred to
above, the Ministry of Finance, which was responsible for
- the import restrictions, was approached. . They blamed the
problem on disorganization at INPI. A solution was
‘eventually achieved through the combined intervention of
_government officials and private (Brazilian). businessmen.

“““Solutions may be possible on a case-by-case basis, but S

- exercises a high degree of independence.

ITA Actions to Date

1/84-10/84 - Ongoing treatment of Monsanto patent violation

. case; fissue raised at biannual meetings of Trade Subgroup and

in bi!ateral meetings between government officials.

1184—6185 - Ongoing presentation of U.S. position on protection
of computer software and U.S. concerns about Brazil's proposals
to protect software outside of copyright; issue raised at =~
bilateral meetings between government officials, biannual
meetings of the bilateral Trade Subgroup, and Brazilian
sponsored conference. -

9/84—6/85 - Work with USTR and State to obtain action by INPI
to reverse ruling on footwear trademark.

6/12/85 ~ Held Business/U.S. Government Roundtable and
Corporate Briefing on Intellectual Property Protection in

- Brazil. Developed list of actions for private sector and USG

to improve climate in Brazil.

~Prepared by: HEarle/7-26-85/x5827/Wang #581
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INTELLECTUAL PROPERTY RIGHTS
IN MALAYSIA

Overview

- Infringements of intellectual property rights_in Maléysia are .
. prevelant although to a lesser extent than in some other -

countries in Asia. Pirating and counterfeiting of videotapes,
books, records, cassettes, cosmetics, pharmaceutical products
and microcomputer software by Malaysian manufacturers are
significant but retailers also import a large amount of

g-caunterfeitedmgoodswfrom“countries such™as Hong Koy,

Singapore, and Indonesia. The major issue concerning U.S.
companies was whether foreign works were protected under
Malaysian copyright taws, but a landmark ruling by the Ipoh
High Court in March 1985 clarified this issue. The High Court
ruled that foreign works published within 30 days of first
publication are entitled to copyright protection. OQther
issues still of concern are the insufficiently severe

penalties for violations of the laws and the low priority the

police give to copyright infringements. The GOM is aware of
these problems and is taking steps to provide increased B
protection.

Numeroys articles have appeared in the press-supporting the
call for improved copyrights and patent protection. Some of

.these articles highlight the U.S. Trade and Tariff Act of 1984

provisions for encouraging foreign government's to improve
intellectual property protection.

Malaysia has four acts related to intellectual property
rights: the Copyright Act of 1969, the Trade Description Act

- of 1972, the Trademark Act of 1976, and the Patent Act of

1983. The GOM has prepared a draft for a new copyright act.

"~ Some revisions are expected before it is promulgated in 1985.
The Patent Act of 1983 has not been fully implemented. This

may take a year or more. Malaysia is not a signatory to any
of the international conventions on patents, trademarks, or
copyrights. '

The USG has been encouraging Malaysia to strengthen its
inteliectual property rights laws. The GOM has accepted and
even sought out USG advice. In September 1984, Ralph Oman,

- Senior Counsel to the Senate Subcommittee on Patents,

Copyrights, and Trademarks, went to Malaysia. He was well
received by the GOM. Deputy Assistant Secretary for IEP
Alexander Good visited Malaysia in September 1984. He met
with Malaysian Deputy Minister Oo about intellectual property
rights. DAS Good presented the Malaysians a draft model :
copyright law that was prepared by Ralph Oman. USDOC's Office
of Pacific Basin, in conjunction with the CopyrIght Office.and
PTO, organized a two-day copyright seminar in Kuala Lumpur
January 29-30.



II.

- A

Background
PATENTS
1. Issues

d.

Adeqbacy of Lega1'Protection

Malaysia adopted a new patent law in 1983 which was

supposed to become effective in November 1984. The
Patent Act of 1983 (Act 291) was published in the
Official Gazette of December 1, 1983 but it remains a
preliminary bill. According to government officials,
amendments to the patent bill are likely to be '
introduced to Parliament in October. Regulations
implementing the 1983 patent law have not been

issued. These are expected to be introduced to
Parliament in late 1985 or early 1986. Until the
rules implementing the patent law are promulgated, no
patent activity can be conducted under the new law.
Mechanisms have not been established and fees have not
been set. Malaysia is not currently a member of the
Paris Convention.but it pians to accede to the
convention after the patent law is finalized.

- The new patent system borrows heavily From the U}S.
-~ -and various European patent systems. The two

principal uses of a Malaysian patent are to promote
licensing and to prevent infringement. Under the
Patent Act of 1983, an invention is patentable if it
is new, involves an inventive step, and is

industrially applicabie. Patents are valid for 15

years from the issue date. An invention is considered
to involve an inventive step if such inventive step
would not have been obvious to a person having -
ordinary skill in the art. This is just like the U.S.
law. An invention is considered industrially

applicable if it can be made or used in any kind of

tndustry.

Like the European and Japanese patent systems, the new
Malaysian system provides for a "utility innovation",
which is like a "petty patent" or "utility model” in
certain countries. The United States has no
counterpart. The "utility innovation" need only be -
new, and need not involve an inventive step. The
corresponding protection, however, is for only five
years from the issue date. The "utility innovation".
appears to confer on the owner the right to .

-
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commercialize what is covered by the utility.
innovation. If this proves to be the case when
regulations are ultimately promulgated, then these
utility innovations could be valuable short term tools
for the introduction of new products and processes -
- into Malaysia.

Malaysia has added one feature to patent infringement

itigation which have no counterpart in the United . . s siniatnsssits
States. In Malaysia, under the new law a court can’ : S

render a judgement that the performance of a specific

act would not constitute an infringement of the

patent. In the United States, by contrast, it is not

possible to get a hypothetical or advisory opinion. as

to whether or not infringement would occur if certain

acts were to be performed.

Part IV Section 14 of the Patent Act of 1983 states
that the following are not patentable:

1) discoveries, scientific theories and mathematical
methods ;

"2) plant or animal varijeties or essentially

biological processes for the production of plants
or animals, other than man-made 1iving _
micro-organisms, mrcro—b1o!ogtcal processes and
the products of such micro-organism processes;

3) schemes, rules or methods for doing business,
performing purely mental acts or playing games;

4) methods for the treatment of the human or animal
- body by surgery or therapy, and diagnostic
methods practiced on the human or animal body.

Licensing

Licensing in Malaysia is rather different from in the
United States: In the United States, a license is a
private contract between only two parties, the
}icensor and the licensee. But under the new law in
Malaysia, licensing will be a triangular relationship
between the two parties and the government. The
patent owner and the intending patent user will first
enter into a private contract which amounts to an
agreement to license. Then the Malaysian government
steps in, studies the intended license, and either_
approves or denies it on the basis of public policy.
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If it approves, then it is not the patent owner who

grants the ticense, but rather the government. The

governmental supervision of license agreements is a

~ common feature of the patent systems of many
developing countries. The Malaysian system,
nonetheless, is unusual in that the government itself

is the licensor

The government considers applications according to two

~eriterias——(H)-whether-there-will-be-a-transfer—of
technology involved; and (2) whether the royalties and
technical fees are commensurate with the technology
and know-how supplied. The review process normally
- takes three months. _

The licensing period is normally five years, and
renewal is subject to prior approval. Normally, a
patent licensing agreement does not outlast the patent
right for which it is granted. The licensee should be
entitied to innovations or breakthroughs in licensed
technology, including new patents. Adequate training
should be provided by both the supplier and the local
plant. Tie-in clauses are generally not permitted,
- and the government does not allow territorial
restrictions on exports.

~Licensing agreements (but not technical-assistance con-
tracts) must be recorded to have legal effect. A
licensee may sue in his own name against infringements.

The Ministry of Trade and Industry scrutinizes royalty
and fee amounts. Preference is.given to royaities of

one to five percent based on net sales. Payments for

technology can be made in lump sum, as a running

' royalty, or both.

As in many countries (excludIng the Un1ted States), a

- patented invention which is not used or "worked" '
within three years can be the subject of a compulsary
license. Application to the government is made by the
intending licensee; and the license is granted on such
terms as the government provides, unless the patentee
can advance a legitimate reason why the invention has
not been worked. During Ralph Oman's visit to
Malaysia in September 1984, the issue of compulsory
licenses was raised by an attorney. Malaysia's new
patent law appears to give the GOM the power to
reassign the patent if the patent is not "worked"
within three years. The legal counsel at the Miniiry
of Trade and Industry said that this was not the
intent of the new patent law and any ambiguity would
be clarified in future amendments. Part XV Section B4
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of the Patent Act of 1983 allows the Government to -
authorize any department of its government or any
individual 1n'Halaysia to make, use and exercise any
fnvention registered in Ma?aySIa without Iiability to
payment of compensation.

- b. Adequacy of Enforcement

1t ié too edrly to tell how effective the new patent'

] AW WAL ]-DO-Many-Malaystan—and-foreign-experts;
including Ralph Oman, Senior Counsel to the Senate
Subcommittee on Patents, Copyrights and Trademarks,
think Malaysia's new patent law is detailed and
provides good protection. The real question is how

“well it will be enforced. o

c. Legal Sanctions
The iegal sanctions have not yet been determined.
- d. Fairness and Complexity of Registration

Under the proposed system, the registrar of patents
and trademarks will examine patent applications for
compliance with the law to assure that applications
are complete and that formalities have been observed.
The new system of examination is a major change from
~the previous system of re-registration of UK patents.

'e. Participation in International Agreements

Malaysia does not belong to the Paris Convention but
does plan to join. The GOM has sought WIPO and USG
assistance to train personnel to use patent '
documents. A Malaysian patent examiner is -
participating in a month-long PTO training program in
_MWashington, D.C. during July, 1985.

e. Local Private Sector Programs

The Asian Patent Attorneys Association (APAA)
consisting 11 member countries has worked with the GOM
in developing the new patent law. Malaysia may
establish its own Patent Attorneys' Association.

Suggested Solutions

Continue to express USG interest in Malaysia's
promulgating the regulations and fees as early as possible
s0 the new patent law can become effective.

Arrange for Malaysian participation in a U.S. Patent
Office training program designed to teach one or a few
patent officials how to use patent documents.
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‘Continue government to government discussion about our

concerns over inadequate enforcement of the patent Taw and'

continue to offer technical assistance.
-Encourage Malaysia to accede to the Paris Convention;'
Assessment for Program

- The GOM appears to be genurnely interested in providing

“Trgood ‘patent protection. Tt7iS Tikely to promulgate

regulations in early 1985. The GOM will probably give
consideration to any improvements we suggest in the new
Taw,

TRADEMARKS
Issues
a. Adeguacy of Legal Protection

. Trademark registration is currently carried out under
the Trademark Ordinance of 1950 in peninsular
Malaysia, under Trademarks (Cop 142) in Sabah, and
under Trademarks (Cap 62) in Sarawak.

New legislation governing trademarks was passed in
1976 but the government is still drafting regulations
for enforcement. The new law supersedes previous
ordinances, although existing registrations will
continue to be protected. Industrial designs and
models registered in the United Kingdom are
automatically protected, but ignorance of the
registration is a defense.

b. ‘Adequacy of Enforcement

Infringement of tradEmark rights is preva]ent
particularly in the cosmetic and pharmaceutical
industries. Labels of well known foreign clothing are
also favorite targets. The government periodically

initiates drives to stop counterfeiting of recognized -

products, but fts attempts have been generally
unsuccessful and it does not seem particularly eager
to solve the problem. Evidence of this is that
enforcement regulations have still not been written
for the trademark legislation passed in 1976.

¢. Fairness and Complexity of Registration
Registration is initially valid for seven years and
renewable for successive periods of 14 years. The
first user js entitled to registration, which confers
exclusive right of use.
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d; Participation in International Agreemenfs
‘Malaysia is not a member of the Paris Convention.
e. Local Private Sector Programs
N/A.

.Suggested Solutions

Encourage the GOM to enact enforcement regulations by
reiterating our concern about the lack of existing
trademark protection on every appropriate occasion. The
"new" trademark legislation is meaningless until
enforcement regulations are adopted.

Assessment for Progress

It is difficult to pro;ect when enforcement regu]at1ons to
~the trademark legislation will be adopted as it does not
appear to be a priority item. It is unlikely any action
‘will take place until the enforcement regulations for the
Patent Act of 1983 are completed and the new copyright Taw
~under consideration is adopted.

. COPYRIGHTS

Issues
a. Adequacy of Legal Protection

Issues: The Ipoh High Court recently ruted that _
foreign works published in Malaysia within 30 days of
first publication are entitied to copyright
protection. The implications of this ruling.

- reportedly go far beyond pirated video tapes of
Cantonese soap operas (the subject of the court
case). Apparently, under this ruling, any foreign
work first published in Malaysia is entitled to
copyright protection. Hhether this applies to
computer software, however, is still an unresolved
fssue. U.S. software dominates the market but many of
the software packages sold in Malaysia are pirated
copies of well known U.S. products. Software packages
that sell for thousands of dollars in the U.S. can '
often be purchased in their pirated form for just a
few dollars. We anticipate the new copyright law the
GOM is working on will specifically address computer
software. s
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Copyrights in Malaysia are protected by the Copyright
Act of 1969 and the 1975 and 1979 amendments although
a new copyright Act has been drafted and may be
promulgated in 1985. Under existing law, copyright
protection is extended only to Malaysian companies and
individuals who are Malaysian citizens or permanent
residents. Forelgners who do not reside in Malaysia
and foreign companies that are not incorporated in
Malaysia are not eligible for copyright protection.

Their Malaysian agents and/or Malaysian subsidiaries,
nonetheless, may qualtify for copyright protection if
they reproduce the work in Malaysia within 30 days of
the date that the foreign work was first "published"
overseas. Industry representatives complain that this
is an unreasonably short time. They suggest a
six-month grace period would be more practical.

Malaysian copyrights protect six types of work: 1)
literary work, 2) musical works, 3) artistic works, 4)
¢inematographic films, §) sound recordings, and 6)
broadcasts. There is no category for computer
software but it may fall under the "literary works".

The Ministry of Trade and Industry is in the midst of
drafting a new copyright law. According to news
reports, the new law will make substantial changes to
existing laws, including a new section on enforcement,
tlearer provisions for video copyrights, protection
for computer software, and heavier penalties against
offenders. The new copyr1ght law is expected to be
introduced to Parliament in 1985.

In addition to copyright protection under the
Copyright Act of 1963, the Trade Description Act ¢TDA)
of 1972 also offers some protection. Under the TDA,

it is a violation for anyone to apply & false trade . .
description to goods.

During Ralph Oman's trip to Malaysia in September
1984, he suggested that since Malaysia's copyright law
is very specific as to the six categories that are
protected, software should be specifically protected
as an additional category. Oman also suggested that
the new copyright Taw should specifically address _
semiconductors, satellite broadcasts, and video tapes.

Oman subsequently sent a package of model amendments
to the Malaysia copyright law which could afford :
protection to satellite transmissions, works of -
foreign origin, video cassettes recordings, and
computer software. He also sent a copy of the U.S.
Semiconductor Chip Protection Act of 1984.
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USDOC 1EP/EAP, the Copyright Office and the Patent
Office conducted a copyright seminar in Malaysia
January 29-30, 1985.

Adequacy_of Enforcement

Under the current act, enforcement is handled by the
police. It is widely reported that the police do not
pay adequate attention to copyright infringements.
The draft of the new act gives enforcement authority ..

“'to aspecial enforcement division within the Ministry

of Trade and Industry to be headed by a controller of
copyrights. This is expected to improve enforcement.

Legal Sanctions
Under the current Copyright'Act, violaters can be

fined up to a maximum of $M10,000 (US$ 4,200) for each
infringing copy, up to a maximum of $M100,000

(US$42,000), or sentenced up to a maximum of five

years, or both.

Between April 1982 to June 1984, the Ministry of Trade
and Industry seized counterfeit goods worth US$8.75 '
mitlion. A total of 1,517 cases under the Trade
Description Act during this period resulted in
US$381,000 in fines. '

Violaters of the TDA can be fined a maximum of
$M100,000 (US$42,000) or sentenced to a maximum of
three years, or both.

. Fairness and Complexity of Registration

Malaysia does not register copyrights. Copyright

protection arises automatically and is conferred upon
the author of the work (including corporate.
authorship).

. 'Participation in International Agreements

- Malaysta is not a signatory of the Berne Copyright

Convention or of the Universal Copyright Convention.
Local Private Sector Programs

The national Artists' and Performers' Association and
Malaysia's Computer Society are actively encouraging
the government to update the copyright law and
increase enforcement. z
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Suggested Solutiops
Amend the draft of the copyright law to include specific
sections on computer software, satellite broadcasts, and
more protection of video tapes. _ '

Encourage Malaysia to sign one of the international . . .

copyright agreements and the Geneva Phonograms Convention._'

Contmnue to work with the GOM following the copyright

~seminar-on updating-and then enforcing the new copyr1ght i

Taw.
Assessment for Progress

The GOM appears to be genuinely interested in providtng
good copyright protection. It sees Malaysia as becoming
the regional leader in software, for example, but it
realizes this will not happen without adequate copyright -
protection. The GOM has been open to advice from foreign
experts concerning the draft of the copyright law. It is
unknown whether all of the suggestions will be :
incorporated into the law. :

Even if the new law covers a wide range of categories,
works originated outside of Malaysia will not be

~adequately protected unless Malaysia becomes a signatory

to one of the two international agreements. The prospects
for this do not seem bright in the near term. If enough

. pressure is brought to bear on the GOM by local and

ITA

~ 3/83

10/8

5/84

1/85

foreign businessmen and foreign governments, the GOM may
decide to sign one of the international agreements.

Unfair Competition

The desk has no information at present.

Action
OPB Director Severance and IPR specialist Lamb
visited Malaysia to discuss the issue of IPR
protection with Embassy staff and companies.
4 OPB staffer Linda Droker visited Malaysia in

preparation for a copyright seminar; discussed
copyright protection with Embassy staff u.s.
companies, and GOM officials.

DAS Alexander Good met with Malaysian Deputy
Minister of Trade and Industry Co Gin Sun. Hde
presented the draft model copyright law prepared
by Ralph Oman and discussed intellectual property
right issues during this meeting.

Copyright seminar sponsored by OPB, PTO and the
Copyright Office. FCS is coordinating this
effort in Malaysia.
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problems. Counterfeiting in Indonesia appears to focus mainly

-major..problem).,. accessor.ies.,..and..some--chemical--produets .

INTELLECTUAL PROPERTY RIGHTS
IN INDONESIA

Overview

The problem of intellectual property rights protection in
Indonesia is potentially a large one. A lack of good = . -
information makes it difficult for the desk to estimate the R
dimensions of the situation, or to rank-order the specific : B

on garments (counterfeiting of blue jeans seems to be the

I1.

. become $0 in the future. Some of the counterfeit products

“patent law, for example.) In the past, Indonesian law was

including pharmaceuticals. Copyright problems exist in the
areas of publishing, and audio- and videocassettes. Computer
software piracy has not been a significant problem, but could

available in Indonesia have been imported from other parts of
the region, but it also exports items such as jeans and
audiocassettes to other countries in the region.

The legal system is relatively undeve!oped. (There is no

based on Dutch law. However, the government is gradually . ] - 3
eliminating many Dutch statutes and replacing them with ' _ |

“Indonesian laws. An additional problem with obtaining lega)

redress is corruption throughout the government including the
pollce and courts. -

Background
A. Patents

1. Issues _
a. Adequaty of Legal Protection |

Indonesia currently has no patent law. A draft law was
tabled in the Indonesian parliament in mid-1983 and has
since ‘been redrafted and remains in committee. Its
provisions largely foilow those of the WIPO model for .

. developing countries. Until enactment of the law, patent
applications will continue to be accepted under a 1953

~ Department of Justice decree. <{(Provisional applications
have been accepted in this manner since 1963. There are
over 8,000 applications now on file.) Such provisional
applications will not be acted upon nor will they be

. published or made available for public inspection prior to
enactment of the patent law. A patent application filed
‘under this decree will create for the applicant a priority -
claim under the Paris Union Convention over applications

submitted at a later date.

A
-
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The Embassy in Jakarta has suggested that, even when the

~ patent law is adopted, it is unlikely to cover

pharmaceuticals, since most pharmaceutical companies
entered the Indonesian market before the GOI began -
accepting provisional patent applications. It is not
clear whether pharmaceutical companies would be forbidden
to apply for patents for new products

There is no law covering industrral des1gns or models

The desk has little 1nformatlon as to the specific 1mpact _

-on U.S. companies of the lack of a patent law, other than

that some companigs have cited it as a problem.

In May 1983, the GOI Director of Patents Supjan

Suradimadja visited the U.S. to meet with PTO officials.
At that time the USG offered, and later delivered, copies
of all U.S. patent documents from 1970-83. The purpose of
this gift was to establish a reference base for the GOI
for such time as the patent law is adopted. However, it.
is not clear whether the documents are current1y be1ng put

- to any use.

~ According to a U.S. company, government guidelines for
. permitted royalties can be stringent: for agrochemicals,
a maximum of 0.5 percent on net ex factory sales for no.

more than 10 years; for pharmaceuticals, 5 percent for up
to 10 years; and for textites, 3.5 percent for up to five
years. )

Adequacy. of Enforcement and Legal Sanctions

N/A |

Fairness and Complexity of Registration Pfocedures

N/A

Participation in International Agreements

" Indonesia is a member of the Paris Convention.

tocal Private Sector Programs
The desk is unaware of any such programs.
Suggested Solutions

Pass a patent law, preferably covernng chemical compounds.
and incuding designs and models.
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Attempt to persuade GOI officials of the benefits in terms
of foreign investment and technology transfer of adequate
patent protection. Possibly the USG could undertake

.further educational efforts, such as seminars (see
- I1.C.2), or government-private sector delegations.

However, such delegat1ons should also visit other
tountries in the region, since Indonesia by 1tself 1s

. still a smaller scale problem.

~-Raise-the-issue-of-patent-and-other—intellectual -property- v

rights protection in consultations under the Memorandum of .
Understanding on Investment. :

Assessment for Progress

'The Embassy can give no estimate as to when the patent liw

might be passed. Interagency disagreements over whether .
to include chemical compounds are evidently part of the
problem.

The GOI understands that better protection for

intellectual property rights is important for increasing
foreign investment in Indonesia. At the same time, many.
officials take a highly nationalistic view, believ1ng that
protection for foreigners should have a Tower priority

than encouraging local entrepreneurs or saving foreign
exchange. These domestic political concerns, combined :
with corruption in the legal system, make it unlikely that
significant improvements will be made in the near term.

Trademarks

Issues

'Adequacy of Legal Protectlon -

Trademark registrations are granted under the Trade Name
and Trademark Act (No. 21 of 1961) for 10 years from date
of registration and may be extended for_like per1ods

The Trademark Law does not currently cover the issue of
the right of use of trademarks by licensees. As of March
1983, a provision on licensing was being drafted as an

~ amendment to the law.
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In 1982 a senior GOI official proposed a ban on the use of
foreign trademarks and brand names and a greater use of

Indonesian trademarks. The intent behind the proposal was

" both nationalistic and economic (it would reduce royalty
payments). There continues to be pressure within the GOI
to phase in local trademarks while phasing out fore!gn
marks.

“Adequacy of Enforcement and Legal Sanctions

1. 'Enforcement

Despite a 1972 Supreme Court ruling that the intent of the
Trademark Law is to protect the public from inferior

goods, enforcement is lax. Police raids on suspected -
counterfeiters are made only if requested by the trademark
. holder, but police do not regard counterfeiting as a high
priority. In the past, the Minister of Manpower has

stated that he did not want raids to result in the
unemployment of Indonesian citizens. The desk has no
information as to the impact of this statement.

2. tegal Sanctions

The penalty for counterfeiting convictions is a fine; no-
prison sentences are given. The desk has no information
as to the amount of fines or as to the likelihood of
convictions.

Court injunctions have been obtained against
counterfeiters. In the case of one U.S. company, 2
favorable decision was obtained from the Supreme Court.
- itself, although USG pressure may have been the '
: determining factor. _

Corruption in the court system is know to be a problem..
Besides bribery of judges, Business International reported
in 1983 that defendants sometimes buy or steal case
documents from the court clerk following a guilty verdict;
this effectively eliminates all record of the case.

Fairness and Complexity of Registration Procedures

The first bona fide user of a mark for a class of goods is
entitled to the trademark registration for that class. 1In
absence of proof to the contrary, the first applicant for
registration is considered as having been the first to
make yse of the mark (rather than having been the first to
register the mark), provided he uses the mark within
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6 months after the registration and at least oncé every
3 years thereafter for the goods covered thereby. There
is no prior home registration requirement for U.S.

~ nationals seeking to register a trademark in Indonesia.

Interested U.S. applicants must file through a resident -

. ‘'agent or attorney in Indonesia. A 1972 Supreme Court case
“established that joint ventures are entitled to use the

foreign parent's trademarks. Applications are examined .
and, if found acceptable, regxstratlon is granted.. There

is..no.provision.for..opposition-before-the-trademarks—-

office under Indonesian law. However, once a mark is
registered, a party who believes the registration violates
his rights may file a petition to cancel the registration
with the District Court of Jakarta. Such a petition must
be filed within 9 months of pub11catlon of the '
reg1stration

Conscious of the possibility that 1ocal bodies might try.
to reserve use of internationally known trademarks, the.
Indonesian authorities are taking steps to check trademark

.applications against international I1st1ngs prior to

reg1stratwon

Participation in Internat1onal Agreements

See II.A.1.d.

Local Private Sector Programs

See II.A.1.e.

. Suggested So!utions

The USG could possibly use a new MTN round and the GSP.
‘review process to encourage improvement in the trademark

protection situation. Through these processes, we want to

_encourage the GOI to:

Increase the'penéities for infringement

Increase the priority police give to making raids..
(See also second point under I1:A.2.)

Assessment for Progress



(See 11.A.3.)
Copyrights

. Issues

_ Adequacy of Legal Protection

Copyrights are covered by Act. No. 6 of April 12, 1982, -
which is based on the 1971 Berne provision for deveTOp1ng

e GOUNEE @ G- This-ACt-replaces—the previous Taw; the

Netherlands Copyright Act of 1912. Under the Dutch law;"
copyright protection for an author's work was granted for
his/her life and 50 years after his/her death. U.S.

~worksare not eligible for copyright protection unless they.

are first published in Indonesia (works pubiished -
elsewhere and then published in Indonesia within 30 days
are not eligible). Corruption, infrastructural

inefficiences, and legal restrictions on doing business
have all interacted with copyright problems to keep U. S

- copyright industries out of the country

Chinese characters are under & total ban; Books and

 magazines printed in Indonesia must be in the Indonesian

language, although pub?ications in other languages can be
imported. _ s

‘Adequacy of Enforcement and Legal'Sanctions

While registration of books for copyright protection is
relatively easy, enforcement of protection for published
materials, particularly translations of foreign books,
v1deotapes and cassette tapes, is lax. The minimum f1ne

- for copyright infringement is rupiah 500,000 ($500) and

6 months imprisonment; the maximum is rup1ah 5 mitlion - '
($5,000) and 3 years imprisonment. :

.. Fairness and Comp!exity of Registration Procedures

Other than the above the desk has no 1nformat10n on this,
subject. :

Participation in InternationaT'Agreements

Under the Dutch Tlaw, the Netherlands' membership in the
Berne and the Universal Copyright Conventions covered
Indonesia. Indonesia withdrew from the Conventions
during the early 1960s. It has expressed interest only in
a biltateral copyright relationship with Malaysia. -
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Local Private Sector Programs

The National Law Development_Agenty of the Department of
Justice is interested in improved copyright protection.

Suggested Solutions

In the short term, the USG may have to emphas1ze the need_

to establish direct copyright relations with Indonesia,

"regardless of the uncertainties of Indonesian law ang
. chaos in the marketplace itself. Non-eligibility.of U.S..

“works is the threshold problem and leverage to argue for

improvement of local law can come with copyright treaty .

relations. The USG should explore GOI willingness to

establish bilateral copyright relations. Foliowing the -
establishment of such relations, it may be possible_tO'
encourage the GO! to:

“Join the Berne or Universal Copyright Conventlons

Revise its copyright law to protect computer . software and |
satellite broadcasts. ,

(Also see second po1nt under 1I1.A.2.) Regarding
educational efforts, ITA, PTO, and the Copyright Office
organized a seminar on c0pyr1ght_protection in Indonesia,

" Malaysia, and Thailand in January-February 1985, The
. attendees at the Indonesia seminar appeared to think that

Indonesia should be more economically developed before
giving attention to copyright protection for foreigners.

Assessment for Progress
See II.A.3.
Unfair Competition

Issues

~a. Adeguacy of Legal Protection

The desk is unaware of whether an unfair competition
Taw exists in Indonesia. Trade dress problems do
affect U.S. companies, especially in the area of
consumer product trademarks and some service marks.

b. Adequacy of Enforcement and Legal Sanctions

N/A
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€. Fairness and Complexity of Registration
N/A
d. Participation in International Agreements

See II.A.1.d.

~ e. Local Private Sector Programs

- _
See~TIvAtre:

Suggested Solutions _
- 'Remind the GOI of its obligation under the. Paris -
Convention to assure other signatory countries of -

protection against unfair competition
Assessment for Progress .

See I1.A.3.

I1I.  ITA and PTO Actions to Date

5/83
12/83
6/83
9/84
2/8-
5/85
5/24/85

7/12/85

PIO and OPB hosted Hashington visit of Indon951an Patent
Director Supjan Suradimadja

PI0 gift of U.S. patent documents deiivered to GOI

| DEputy Patent Coﬁmissioner Donald Quigg visited Indonesia“'

OPB staffer Linda Droker visited Indonesia to begin
preparations for copyright seminar

- USDOC Copyright Seminar

Issue of IPR protection raised with GOI investment off1c1al§

‘during first meeting of Joint Investment Commis510n in

Jakarta.

IPR, including need for passage of patent law with chemical
compound coverage, raised at second JIC meeting; paper on
pharmaceuticals industry problems passed to GOI. .





