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Historically, the debate concerning secrecy in science had centered
on striking a balance between government’s concern for main-

taining national security and the scientific community’s desire for the
open exchange of ideas and information.  Today, the increasing com-
mercial value of academic research has shifted the focus to issues of
intellectual property, as witnessed by the proliferation of worldwide
patents, and non-disclosure and reach-through agreements.  Addition-
ally, a new type of secrecy has arisen in the form of what can and can-
not be studied.  Questions over the ethics of some research have at-
tracted the interest of policymakers around the world, who have passed
restrictions on limited funding of research on genetically modified or-
ganism, and human stem cells.

In March 1999, AAAS and the Massachusetts Institute of Technol-
ogy (MIT) co-sponsored a Colloquium on Secrecy in Science.  The Col-
loquium, which was held on the MIT campus in Cambridge, Massa-
chusetts, gathered experts in the fields of health research, intellectual
property, and encryption to examine past and present issues in scientific
secrecy.  This section includes three papers that are based on remarks
delivered at that Colloquium.

In Chapter 25, Senator Daniel Patrick Moynihan (D-NY), outlines
the recent history of secrecy in the United States.  As a member of the
bipartisan Commission on Protecting and Reducing Government Se-
crecy, Moynihan reviewed the model the federal government uses to
issue security clearances and classify and declassify information.  He
draws on his wealth of experience on the topic to provide a number of
anecdotes concerning the uses and misuses of secrecy policy.  He begins
by stating, “Of the many institutions of American government that
emerged in the course of the 20th century, none has received, in relation
to its importance, so little attention as that of secrecy.”  He discusses
the development of policy shaping government secrecy in the U.S., from
the Secrecy Act of 1917, to the Report of the Commission on Protecting
and Reducing Government Secrecy in 1997, and the 1998 Government
Secrecy Reform Act.  According to Moynihan, secrecy “remains a hid-
den, enormous, metastasizing mass within government itself.”  He im-
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plies that much of what gets classified as secret “are pure creatures of
bureaucracy via Executive Orders.”

Robert Cook-Deegan, director of the National Cancer Policy Board,
addresses the cost of secrecy and its effect upon innovation and product
development, and the dependence of technological advancement on the
free flow of information.  He poses the question, “does secrecy become
sludge in the scientific pipeline?’’  Cook-Deegan works from the thesis
that openness fosters innovation, and that many of the instruments de-
signed to protect “the initiator’s bottom line,” may be harming society.
He states that information flow problems are becoming common in
genomics and other fields.  These information logjams typically result
from a firm “pursuing worldwide patent rights, seeking a royalty stream,
signing nondisclosure agreements, and establishing licensing agreements
for access to materials or information.”  He believes however, that the
federal government may be able to provide a means of freeing informa-
tion flow through federal funding mechanisms, modifications to the
Bayh-Dole Act, or a re-tooling of patent law.  He concludes by suggest-
ing that the solution rests with the research universities themselves.  “If
there were one thing I could do to reduce the level of secrecy that can
impede innovation, it would be to elevate norms of open communica-
tion of knowledge in academe, and clearly subordinate the business
interests in intellectual property management to education and research
at academic institutions.”

Howard Schachman of the University of California at Berkeley dis-
cusses government-imposed and self-imposed “new secrecy” in science
in Chapter 27.  He defines the term “New Secrecy in Science” as “any
type of restriction that impedes or limits the freedom to pursue research
and to disseminate the results of investigations…”  Government-im-
posed secrecy thus manifests itself in the form of the prohibition on
certain types of research involving human embryos, and fetal tissue.  It
is further shown through efforts to amend Circular A-100 to use the
Freedom of Information Act (FOIA) as a means for gaining access to
research data.  Although modified in its final form, Schachman believes
that using FOIA for this purpose will actually “hinder the open ex-
change of information and ideas” and “still permit some potential ha-
rassment” of scientists. Schachman further explains that self-imposed
secrecy refers to institutions as well as scientists.  Schachman proposes
that blame for the new secrecy lies with the government, and that a
partial correction can be achieved by re-appraising the twenty-year-old
Bayh-Dole Act that encourages institutions to “patent discoveries made
through government-sponsored research.”



25 The Science of Secrecy

Senator Daniel Patrick Moynihan

Of the many institutions of American government that emerged in the
course of the 20th century, none has received, in relation to its impor-
tance, so little attention as that of secrecy.  The New Deal of the 1930s
brought on a great increase in government regulation, along with a great
range of concern.  In 1938, Roscoe Pound—then chairman of the Amer-
ican Bar Association’s Special Committee on Administrative Law and
former Dean of the Harvard Law School—denounced what he saw as
turning “the administration of justice over to administrative absolut-
ism…a Marxian idea.”1  Dean Acheson was enlisted by the Roosevelt
administration to address the matter.  In 1946 the Administrative Pro-
cedure Act was enacted with its provisions for discovery, due process,
and the like.  As early as 1935, the Federal Register had been established
to publish all public regulations.  President Carter even decreed that his
cabinet members actually read all such decrees issued by their depart-
ments, although one by one they begged off.  The task was too great.
Still this regulatory regime answers to most democratic standards.

Not so secrecy.  The Report of the Commission on Protecting and
Reducing Government Secrecy (1997) begins:

Secrecy is a form of government regulation.  Americans are familiar
with the tendency to overregulate in other areas.  What is differ-
ent with secrecy is that the public cannot know the extent or the
content of regulation.2

It remains a hidden, enormous, metastasizing mass within government
itself.  In a recent paper entitled, “On Liberty, the Right to Know, and

Daniel Patrick Moynihan is a member, U.S. Senate (D-NY).  This article is
based on remarks he delivered at the AAAS/Massachusetts Institute of Tech-
nology Colloquium on Secrecy in Science, held March 29, 1999, Cambridge,
Massachusetts.
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Public Discourse: The Role of Transparency in Public Life,” economist
Joseph Stiglitz argues:

There is, in democratic societies, a basic right to know, be to in-
formed about what the government is doing and why.  To put it
baldly, I will argue that there should be a strong presumption in
favor of transparency and openness in government.  The scourges
of secrecy during the past seventy years are well known - in coun-
try after country, it is the secret police that has engaged in the most
egregious violations of human rights.  I want to talk today about
the kind of secrecy that is pervasive today in many democratic
societies.  Let me be clear: this secrecy is a far cry from that pur-
sued by the totalitarian states that have marred the century that is
drawing to a close.  Yet this secrecy is corrosive: it is antithetical
to democratic values, and it undermines democratic processes.  It
is based on a mistrust between those governing and those governed;
and at the same time, it exacerbates that mistrust.3

Stiglitz’s paper, which was presented at Oxford, followed the 1997
Report of the Commission on Protecting and Reducing Government
Secrecy.  (The Commission is a statutory body with members of both
parties, both houses of Congress, and representatives of the Executive.)
Although less elegantly stated, the unanimous conclusions and recom-
mendations of the Commission were not that different.  In 1998, the
Senate Committee on Governmental Affairs unanimously supported the
Government Secrecy Reform Act, a bill based on the Commission’s rec-
ommendations.  Now we have this colloquium sponsored by the Amer-
ican Association for the Advancement of Science and the Massachusetts
Institute of Technology, a momentous academic initiative.

In all, we may hope that a new subject has appeared—or rather, re-
appeared.  Almost half a century ago in 1956, Edward Shils, recently
described as “the most learned man in the social sciences” of his time,
published The Torment of Secrecy, an impassioned yet rigorous account
of the turmoil of the McCarthy era of the 1950s.4  As the turmoil was
just then subsiding, Shils wrote, “A great society should not allow its
partial recovery from a humiliating and unjustifiable lapse from decent
conduct to diminish the necessity for the conscientious scrutiny of that
lapse.”5

Seymour Martin Lipset—fearless as ever—observed that at the height
of anti-Communist fervor, loyalty oaths, and the like, a person could
get in more trouble on the principal American campuses by supporting
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McCarthy rather than opposing him.  But that would scarcely have in-
cluded Shils.  In the 1930s, he had made clear his contempt for fellow
travelers: “the rush of the Gadarene intellectuals” to embrace Commu-
nism.  Wartime service in the Office of Strategic Services only strength-
ened his disdain, adding an element of concern.  In Torment he writes:

The Communist Party of the United States is and has been malev-
olent in intent.  Its impotence as an effective conspiratorial revo-
lutionary body does not mean that it is entirely harmless.  Given
the interest of the Soviet Union in penetrating such information on
American resources and intentions as are kept secret, and given the
subservience of the Communist Party to the Soviet Union, there
have been ample grounds for care in dealing with Communists or
persons under their influence.

He was, however, a cofounder of The Bulletin of the Atomic Scien-
tists.  He continued:

The scientists, who had worked on the bomb and knew its mon-
strous powers, felt perhaps more than a little guilty over their role
in having produced this necessary tool of destruction and they also
knew enough about the inner nature of science and scientists to
foresee that the American monopoly of the scientific and techno-
logical knowledge which went into the making of the bomb could
not be indefinitely maintained.

They hoped for some mode of international control.  But before any-
thing could be achieved, the Soviet Union detonated its own bomb and
the Cold War was on.  Soon came some evidence and many charges that
they had stolen the secret.  Again, Shils:

The American visage began to cloud over.  Secrets were to become
our chief reliance just when it was becoming more and more evi-
dent that the Soviet Union had long maintained an active appara-
tus for espionage in the United States.  For a country that had never
previously thought of itself as an object of systematic espionage by
foreign powers, it was unsettling.

The atomic bomb was a bridge over which the fantasies ordinarily
confined to restricted sections of the population—hole-and-corner na-
tivist radicalism, religious fundamentalism, and revolutionary popu-
lism—entered the larger society which was facing an unprecedented
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threat to its continuance.  The fantasies of apocalyptic visionaries now
claimed the respectability of being a reasonable interpretation of the real
situation.

Shils called for a “functional secrecy” that would protect the society
from “genuine external danger.”  What he feared was secrecy that was
not functional, but symbolic.

Part of the war of fantasy which the pure and good conduct inces-
santly with corruption and evil until the Last Judgment.  The se-
crecy demanded by ideological extremism in the United States and
in Soviet Russia, in Soviet China and in the Soviet satellites is not
connected with national security except by the occasion which cri-
ses provide for fanatics to focus their excited fantasies.6

What Shils did not know—something none of us knew until John M.
Deutch, in his role as Director of Central Intelligence and a member of
the Secrecy Commission, made the archive public—was that the United
States had by then intercepted and decrypted the text of Soviet cables
going back to World War II (the VENONA project).  The first such ca-
ble was broken on December 20, 1946 by Meredith Gardener in Arling-
ton Hall, a requisitioned girls’ school not far from the Pentagon.  It
contained a list of the principal scientists at Los Alamos.  Looking over
Gardener’s shoulder was William W. Weisband, an Army corporal, ci-
pher clerk, and spy.  By the time Shils published in 1956, the United States
military and law enforcement agencies knew all about the Soviet attack—
or all that they needed to know—and had pretty much rolled up the
entire operation.

The Soviets knew this, as did the United States Army and the FBI.
Further, they knew that the Soviets knew and that we knew they knew.
Only the American people did not know—including, it would appear,
the American President, this on the direct orders of Omar Nelson Brad-
ley, Chairman of the Joint Chiefs of Staff, recorded in an FBI memoran-
dum dated October 18, 1949.  If the President was to know, the General
would inform him—which, evidently, he did not.

Had Shils known this, he likely would have instantly recognized the
rise of bureaucracy as propounded by Max Weber in Germany in 1922.

The pure interest of the bureaucracy in power, however, is effica-
cious far beyond those areas where purely functional interests make
for secrecy.  The concept of the “official secret” is the specific in-
vention of bureaucracy, and nothing is so fanatically defended by
the bureaucracy as this attitude, which cannot be substantially jus-
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tified beyond these specifically qualified areas.  In facing a parlia-
ment, the bureaucracy, out of a sure power instinct, fights every
attempt of the parliament to gain knowledge by means of its own
experts or from interest groups.  The so-called right of parliamen-
tary investigation is one of the means by which parliament seeks
such knowledge.  Bureaucracy naturally welcomes a poorly in-
formed and hence a powerless parliament—at least in so far as ig-
norance somehow agrees with the bureaucracy’s interests (italics
added: see Shils’ term “functional secrecy”).7

Note that of the 6,610,154 secrets created in 1997, a small propor-
tion (some 1.4 percent) were created under statute—that is to say, the
Atomic Energy Act.8  The remainder are pure creatures of bureaucracy
via Executive Orders.

The proposition that President Truman was never told of the
VENONA decryptions has been challenged.9  As it ought, for the thought
is discouraging.  Yet for whatever small increment of confidence that
might attach, let me say that I suspected Truman had not been briefed,
and was sure if we dug deep enough we would find evidence—as we did,
hence the proposition.  This was Army property, and the Army com-
mander would not part with it save in exchange for something of equal
value, which evidently never materialized.

Stiglitz has now added an economist’s perspective: there are gains to
be got.

Secrecy provides some insulation against being accused of making
a mistake.  If a policy fails to produce desired results, government
officials can always claim that matters would have been even worse
but for the government policy.  While we all recognize human fal-
libility, government officials seem particularly loath to own up to
it, and for good reason: the public judges mistakes harshly.  But
there is a vicious circle: given that so little information is disclosed,
the public must rely on results in judging government officials.  The
officials receive credit for good results, whether they deserve the
credit or not; and they are condemned for bad results. …

If outsiders have less information, voters may feel less confident
that they will be able to take over management effectively.  Indeed,
the lack of information of outsiders does increase the costs of tran-
sition, and make it more expensive (for society) to change man-
agement teams.  The fact that the alternative management teams
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have less information means that there is a higher probability of
any proposals that they put forward will be ill-suited to the situa-
tion.  By increasing the mean cost of transition and increasing the
subjective variance, secrecy puts incumbents at a distinct advan-
tage over rivals.10

Thus the military might well have asked what the public would think
if it were known that all those spies got into and out of Los Alamos—a
Corps of Engineers project, after all.

Stiglitz offers another economist’s insight:

While it may be in the interests of the government as a whole to
maintain secrecy, it may not be in the interests of particular indi-
viduals.  Indeed, that is what gives rise to the whole problem of
leaks.  As in the case of other forms of collusive behavior, there
are incentives for individuals to deviate.  If a secret is shared among
a number of individuals, any one of the individuals can reap the
scarcity rents for himself by disclosing the information to the
press.11

Is it not likely that something similar is going on right now regarding
Chinese doings at Los Alamos?  Such information that we evidently have
is classified.  Yet it continues to leak, to the presumed advantage of var-
ious parties.  Once again, a foreign government probably knows, the
American government sort of knows, and the American public only
knows what is given without attribution to the press.  This is not what
an economist would call transparency.

A similar situation occurred in 1976 when President Ford approved
a “competitive analysis” of Soviet strategic strength and intentions.12  As
related by Christopher Andrew, a “B Team” of conservative critics of
the CIA’s supposed “arms control bias” was asked to make an indepen-
dent analysis of the Agency’s view, which would in turn be critiqued by
an in-house “A Team.”  The B Team concluded that the Nation was in
grave peril given the Soviet “drive for dominance.”  The classified B Team
report was delivered December 2, 1976.  “Within a few weeks the main
conclusions of the report had been leaked to the press.”13  Ronald Re-
agan, for one, was convinced, and upon his becoming President four
years later the B Team was well rewarded both in policy terms and ap-
pointments.

I had been a member of President Ford’s cabinet, having returned from
a posting in India more than ever convinced of the power of ethnicity in
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world affairs.  Colonial empires did not last.  On my way home from
visiting China I wrote a “Letter from Peking” for The New Yorker, which
concluded that that regime would be around for a bit, as would the Soviet
Union “until ethnicity breaks it up.”14  By 1979, in Newsweek I pro-
posed that the break-up would come in the 1980s.  But the B Team had
access to classified information and hence far greater authority, although,
one could argue, the analysis was incomplete.

This brings us to a final thesis in what I dare to call the science of
secrecy.  In The Torment of Secrecy, Shils wrote that the “American vis-
age began to cloud over” when we learned of Soviet espionage.  “For a
country that had never previously thought of itself as an object of sys-
tematic espionage by foreign powers, it was upsetting.”15  Shils, a sec-
ond-generation American, was seemingly little aware of the near panic
over German espionage that accompanied World War I.  The Espionage
Act of 1917.  Theodore Roosevelt going on about the “Hun within our
own gates.”  Eugene V. Debs going to prison.  The German language
and culture, beaten down—even to the lowest of dogs (in 1919 at the
Westminster Kennel Club Dog Show, Dachshunds were entered as Bad-
ger Hounds).

Espionage is almost invariably associated with diaspora politics.  It
can lead to panic, as with Germans in the First World War or Japanese
in the Second.  On the other hand, the atomic spies were in the main
first- or second-generation Central Europeans.  Little was made of this.
Chinese will now be watched a bit more closely, as might Indian nation-
als.  But American society has pretty much lost its nativist dread—not
enough natives, or so I would hypothesize.

Again to the matter of routinization.  If the Department of Energy
was insufficiently alert to the goings on at Los Alamos in the 1980s, there
is a possible explanation.  It was trying to determine whether Glenn
Seaborg was seeking to give classified secrets to the Library of Congress.
Dr. Seaborg kept a journal during his years (1961–1971) as Chairman
of the Atomic Energy Commission (AEC).  A lifelong practice.  On leav-
ing the AEC he had his journal checked out by their Division of Classi-
fication, which approved it and sent it on to his office in Berkeley.  In
1983, he lent a copy to an historian in the Department of Energy, a suc-
cessor agency.  In 1985, he was informed that the journal contained clas-
sified material and would have to be reviewed.  Threatened with
arrest—literally—he turned it over.  Agents by the dozen went through
the 35.4-linear-foot document.  Back it came, black and blue as you
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might say.  Thus one previously classified and now declassified entry for
“Tuesday, October 31, 1961”:

I took Dianne, Steve, Eric, and Dave on a Trick or Treat jaunt
around the neighborhood on this Halloween evening.

This is not so absurd as it may appear.   The entry for that day begins
recounting a conversation with Jerome Wiesner about an “FAS” letter
about reopening the Oppenheimer case.  “Jerry Wiesner said he had
talked with legal people about this problem and he also had talked to
McGeorge Bundy and their combined feeling is that in the present cli-
mate the President would be embarrassed if the case were opened.”16

He went on to recount discussions of atmospheric testing.   (The Test
Ban Treaty was in the offing.)  “We think the only thing to do is to an-
nounce publicly that we are preparing. Jerry said he wasn’t sure we
should do that… .”  President Kennedy had given approval, “despite
objections from State and Defense,” to issuing a fact sheet on the “Ef-
fects of 5, 10, 20, 30, 50 and 100 MT weapons… .”  He had called the
Secretary of Defense and the Acting Secretary of State to explain “why
AEC feels that the public should have this information.”  A quarter of a
century later the Department reacted to all this, classifying the entire
page—including the Halloween passage—evidently not noting that the
subject had changed. We call this routinization.17

Seaborg wrote all about this in “Secrecy Runs Amok,” an article that
appeared in Science in 1994.  “With the beginning of the Reagan ad-
ministration, the government had begun to take a new, more severe and
rigid position with regard to secrecy.”18

In 1997, he came to see me.  I drafted legislation that would return
the journal unredacted.  The Clinton administration’s Department of
Energy said this could not be allowed.  “The Department…has treaty
and statutory responsibilities under the Non-Proliferation Treaty and the
Atomic Energy Act of 1954, as amended, to protect national security
and proliferation equities.”19  Whereupon the measure failed.  I am try-
ing again, but with modest hope, at best.

I return to the thesis that organizations behave in this manner—Cab-
inet departments; not, perhaps, relatively young commissions.  Thus,
Seaborg was willing to help get Oppenheimer free of animus that devel-
oped when “the American visage clouded over.”  No Cabinet secretary
would risk that.  (Nor, yet, did the Kennedy White House).
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Science has fought back, insisting on a balance.  From the beginning
of the atomic age physicists have insisted there were no secrets in na-
ture—nor, for long, in technology.  As such, there is inherent tension over
government control of scientific communications.  As Harold Relyea of
the Library of Congress has summarized in Silencing Secrecy:

To the extent that national security restrictions were selective and
limited, they were not regarded as a danger to achievement and
progress in science and technology… .  Controversy arose over
whether or not actual conditions warranted or justified increased
national security controls, as well as over the breadth of the new
restrictions, and their seemingly adverse impact on achievement and
progress in science and technology in the United States.20

The definitive statement was made by a task force convened by the
Defense Science Board in 1970.  The task force was headed by Freder-
ick Seitz of the Rockefeller University, and among its members were
notables such as Edward Teller and our own Jack P. Ruina.21  The group
deemed it unlikely that any classified material would remain secret for
as long as five years, and more likely, one year owing to “independent
discovery” or clandestine disclosure.  “More might be gained than lost
if our nation were to adopt—unilaterally if necessary—a policy of com-
plete openness.”22  This is the very opposite of the “born classified” rules
of the bureaucratizing atomic laboratories.  They proposed a “rigid
schedule” of declassification, with a general period of one to five years
with exemptions for specific categories.23

The task force was formed during the Nixon administration, with the
estimable Melvin R. Laird as Secretary of Defense.  The very next year
the same administration attempted to prevent the publication of The
Pentagon Papers, as they came to be known—a history of United States
involvement in Vietnam prepared by the RAND Corporation for the
Defense Department.  Secrecy took a terrible toll on the Presidency.  I
had been a member of the Nixon cabinet, but was now departed.  What
I write is conjecture, and should be considered with a measure of cau-
tion as no one has yet advanced the proposition.  But let us have at it.

At the start of World War I, in the face of proclaimed American neu-
trality, Germany set upon a campaign of espionage aimed at curtailing
the American supply of armaments for the Allies.  These activities were
relatively minor—though they did manage an enormous explosion of
the munitions facility on Black Tom Island in 1916—but the perception
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of conspiracies and foreign intrigues attended the anxieties of state.
Normally moderate, reasonable men and women would grow hysteri-
cal confronting unnamed, unseen, and frequently nonexistent dangers.
War brought revolution, which brought more war, and then more revo-
lution.  Reflexively, the state prepared to guard itself “against all ene-
mies whether domestic or foreign.”

Thus, on June 3, 1916 (ten months before the United States would
enter the war), the Wilson administration submitted 17 separate bills
to Congress to protect the country, as President Wilson warned, from
“citizens of the United States…who have poured the poison of disloyal-
ty into the very arteries of our national life.”24  One bill called for prior
restraint of the press, a lawyerly term for censorship.  On April 2, 1917,
President Wilson asked a joint session of Congress for a declaration of
war against Germany.  On the same day, House Judiciary Committee
Chairman Edwin Yates Webb (D-NC) introduced an omnibus bill along
the lines of the 17 administration bills.  Senator Charles A. Culberson
(D-TX) introduced a similar bill in the Senate.  Although at first recep-
tive to the censorship measure, on second thought Henry Cabot Lodge,
Majority Leader of the Senate, decided it would not do and so stated
on the Senate floor.  (See Congressional Record, May 14, 1917.)25  Pres-
ident Wilson sent a letter to Webb (the House having passed the mea-
sure by a vote of 191 ayes, 185 nays, 1 “present,” and 54 not voting)26

pleading his position. Thus:

Authority to exercise censorship over the press to the extent that
that censorship is embodied in the recent action of the House of
Representatives is absolutely necessary to the public safety…I want
to say again that it seems to me imperative that powers of this sort
should be granted.27

Nevertheless, the conferees rejected the provision and the measure was
thus not included in the omnibus Espionage Act of 1917.  A half centu-
ry later this incident had seemingly vanished from the government’s
memory.  Secrecy was so pervasive that it was simply assumed that gov-
ernment could prevent the publication of the glum compilation.  The
President’s lawyers argued the “inherent power” of the Presidency, with
no seeming awareness that a previous President had deemed a law to be
necessary and that the Congress had openly and emphatically decided
to make no such law.  A divided Supreme Court upheld The New York
Times and The Washington Post’s right to publish, but mostly on gen-
eral principles of freedom of the press.
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Justice Stewart went on to write memorably that “moral, political,
and practical considerations would dictate that a very first principle...
would be an insistence upon avoiding secrecy for its own sake.  For when
everything is classified, then nothing is classified, and the system becomes
one to be disregarded by the cynical or the careless, to be manipulated
by those intent on self-protection of self-promotion.”28

It should be noted, however, that Justices Marshall and Douglas (Jus-
tice Black concurring), and Justice White (Justice Stewart concurring)
all took note of the rejection by the Senate of President Wilson’s legisla-
tion calling for prior restraint.  It was all there in the law library.  But
the memory had disappeared from the Executive.  After the decision,
the “Plumbers” were formed to prevent further leaks.  The downward
spiral commenced, and in time Nixon, faced with impeachment, became
the first President in our history to resign.

Iran-Contra was next, a dozen years later.  An administration obsessed
with the threat of a Communist coming to power in a Central Ameri-
can country set out to support a counterinsurgency.  In time the CIA laid
mines in Pacific Coast harbors.  The Senate Select Committee, of which
I was then vice chairman, was not told, despite a statutory provision
requiring that the Committee be kept “fully and currently informed of
all intelligence activities.”29

Faced with these facts, the Director of the CIA lied, I resigned.  A
handsome apology did follow, but the Administration now secret-
ly turned to Iran, trading weapons for money to support the Con-
tras.  It all came out.  The President escaped—it is not at all clear
how much he knew—but the Presidency had once more been put
in harm’s way.  In his account of the crisis, Theodore Draper writes:
“If ever the constitutional democracy of the United States is over-
thrown, we now have a better idea of how this is likely to be
done.”30

My closing note is on the legislation proposed by the Secrecy Com-
mission.  A bipartisan bill requiring that an official who makes the de-
cision to classify information shall identify himself or herself and provide
written justification for the action; a presumed ten-year limit on classi-
fied material with an extension procedure; and a more systematic de-
classification system was unanimously passed out of the Governmental
Affairs Committee in 1998.  The Administration, however, could not
accept the prospect of judicial review of classification decisions.  A new
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bill has been introduced in the new Congress—nothing exciting here,
but we may have entered a period the old Marxists would have described
as “demystification,” or the revelation of underlying interests.  Shils
might not have disagreed.  Presidents take note.
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26 Government Policy and
the Commercial Value of
Academic Information

Robert Cook-Deegan

We all think innovation is important—whether it is biomedical research
to discover things that save people’s lives, microcomputers to do the
myriad tasks we now delegate to computers, or telecommunication and
transportation that make the world smaller and more tightly knit.  In-
novation can be a good thing—but it is not without cost.  This article
addresses one of those costs—the cost of secrecy.  In our competitive
world, innovative ideas and, often, the development of new products and
technologies may be cloaked in secrecy.  While such secrecy might in-
deed protect the initiator’s bottom line, does it have a negative impact
on society as a whole?  In other words, does secrecy become sludge in
the scientific pipeline?

Innovation is connected to parts of the economy that grow the fast-
est.  Two factors strongly influence the pace of innovation.  One is the
level of resource deployment, or how many resources are going into the
process of innovation.  The other is the speed of information flow in
that process.  As a backdrop for this discussion of secrecy in science, I
would like to illustrate the dramatic expansion of scale in research and
development (R&D) that has occurred in the post-World War II period.

My own areas are health policy and health research policy, areas in
which there are two general attitudes about secrecy:

• when lives are at stake, secrecy is wrong—because health research
is about saving lives, not making money; and

• secrecy may harm innovation.

Robert Cook-Deegan is the director of the National Cancer Policy Board at
the National Academy of Sciences. This article is based on remarks he deliv-
ered at the AAAS/Massachusetts Institute of Technology Colloquium on
Secrecy in Science, held March 29, 1999, Cambridge, Massachusetts.
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The first, instinctual, response is that there should be no secrecy, be-
cause “if there are lives at stake, of course it is a very bad thing.”  This
is a widely held attitude, and it will continue to be reflected in public
opinion surveys.  Federal policy, however, is not premised on that re-
sponse.  In fact, a lot of our policies create incentives to keep secrets for
certain periods of time, because we believe that there is some connec-
tion between innovation and being able to keep and protect informa-
tion that is commercially valuable.  The policies are driven by a belief
that in the long run, we are all better off if some people can protect in-
formation for limited periods.  I will not further examine the “all secre-
cy is bad” stance, but will make the case that even if viewed from the
narrower framework of the national system of innovation, and on effi-
ciency grounds alone, secrecy can be sludge in the pipeline of innovation.

Anybody who talks about innovation these days has to disavow the
pipeline model of innovation. We no longer believe in a simple pipeline
model, if we ever did.  The pipeline model was developed some time ago
and was probably most beautifully laid out in the first few annual re-
ports (in the early 1950s) of the National Science Foundation.  The model
says that the innovation process begins with basic research, then moves
to applied research, then to development, then to application of that
development, and then marketing of a product.  The notion was that
the process entails a flow from step to step—that basic science begets
applied research, which then begets development and then, eventually,
a product or service.  In this model, federal funding for basic research
passes the baton to industrial support for development.

There are kernels of truth to the model, if we step back far enough
and review a long enough time span.  The most apparent one is that in
general, the flow is indeed from science toward the market through de-
velopment.  But the flow is far from uniform—there are many eddy
currents and reverse flows, and the feedback system is a paragon of cy-
bernetic complexity.  Perhaps the key insight of the past few decades is
that what is being mapped is not the flow of ideas or widgets, but of
people and information—not all people, but those carrying a stock of
tacit knowledge about how to do new things.

Another kernel of truth to this model is that in terms of investment
in R&D, the public and private sectors are curiously mismatched part-
ners who are intertwined in a delicate dance.  While most private R&D
is product- or service-oriented, public R&D is typically mission-orient-
ed (e.g., health, defense, and space exploration).  And yet, public sci-
ence induces private investment, and private science induces public R&D.
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From the end of World War II until today, life sciences research has
grown enormously, most markedly through the National Institutes of
Health.  The federal government has become deeply involved in the
complex ecosystem that supports innovation, and during the 1980s and
1990s, federal R&D funding has become increasingly skewed in the
direction of the life sciences, especially biomedical research. (Figure 1
and 2)

Few people realize that the United States is unique in its emphasis on
health in terms of its R&D priorities.  The U.S. spends more on health
research as a fraction of its gross domestic product (GDP) than any other
country.  Since we have the largest GDP in the world, we have a huge
investment in health research compared to any other nation.  The rela-
tive funding in engineering, chemistry, or physics is quite different, as
other countries have a higher fraction of their GDPs devoted to these
sciences than does the U.S. (Figure 3)

This is also the case with private investment.  To illustrate this trend,
I will use R&D spending by members of the Pharmaceutical Research
and Manufacturers Association (PhRMA).  Sometime in the late 1980s
or early 1990s, private annual investment in R&D in the health sector
exceeded the federal investment.  So the rate of growth in private fund-
ing has been even greater than in government, and more private money
than public money is now going into health R&D. (Figure 4)

We now face situations that are analogous to situations that confront-
ed computing research in the 1960s and 1970s.  For example, consider
the policy pursued by the Defense Advanced Research Projects Agency
(DARPA) regarding chip design.  DARPA is a part of the Department
of Defense that funds research for all of the armed services.  It was cre-
ated in the wake of Sputnik.  Staff at DARPA identified very large scale
integrated circuits—that is, the chips we now take for granted—as be-
ing important to the future of microelectronics.  They identified chip-
making as a critical technology.  Chip manufacturing was capital
intensive; therefore, private firms were doing most of the work.  (An
analogous situation exists in the genomics R&D environment: the pri-
vate sector is generating data and technology; competition limits data
sharing, standard setting, and academic collaboration; and lead firms
seek to protect themselves from harm resulting from information flow.)

Each firm was trying to develop a chip that nobody else could use in
order to lock customers into their line of products.  As a result, many
products were incompatible.  What we now take for granted as stan-
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Figure 1
The Lasker Legacy:  NIH’s Postwar Growth

Figure 2
Research Funding
(Adjusted to 1992 Dollars)
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Sources:  NSF FFRD Survey; PhRMA Annual
Survey, 1997; ADAMHA 1992 (corrected)

Figure 3
Health R&D as %GDP

Figure 4
Private R&D Exceeds Public

Sources:  Michaud and Murray, Harvard School of Public Health.
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dard operating systems were not yet developed, and if the trend had
continued, they never would have been.  It was not clear in that frame-
work—where most of the of R&D took place in private sector silos—
whether products would be mutually compatible or who would design
chips in the future (since few graduate students were being trained).
DARPA decided that there was a serious choke point that endangered
the future of integrated circuit design.  What they pursued as a partial
solution was a research program strategically placed in academic insti-
tutions. It was an attempt, among other things, to supply academic
groups to keep up with cutting-edge research in chip design.

DARPA did two basic things.  It funded researchers who were then
linked to graduate students and formed an academic network. They also
funded a fabrication facility to which graduate students or academic
researchers could send a design over the Internet (the ARPANet in those
days).  It was a way to lower the barriers to innovation in design, al-
lowing a large number of people from different institutions to say, “Please
make this chip, send it back to me, and I will see how well it works.”
No single university would have been able to support that, but with a
chip fabrication facility available to all universities, it became possible
for chip design work to be rather open.  Another important indirect result
of the DARPA initiative was a textbook (written by professors Carver
Mead and Lynn Conway) that served as a rule set and guiding princi-
ples for chip design.  The textbook allowed an exchange of information
and informal adoption of standards that was not happening under the
proprietary model.

Why did DARPA pick universities?  Partly because there is a strong
presumption at universities that research will result in information that
is openly published.  In addition, universities house cheap, highly ex-
pert labor.  Graduate students are underpaid, and in a fiscal production
model that is a good thing.  That source of cheap labor is also leveraged
into the future because the research program trains people who are go-
ing to be company managers and designers of future chips.  Universities
have two other effects on the innovation ecosystem.  One is that if the
work is openly published, it is available to all firms in a way that if the
work was done at a single firm and not published, it would not be.  Much
industrial research remains unpublished, even in biomedicine, where
publishing is respected in the biotechnology and pharmaceutical firms.
The wide availability of information to diverse firms is not a universal
rule, but in general, research is more available if it is performed in the
academic sector.  Moreover, it is usually a lot easier for academic groups



 GOVERNMENT POLICY & COMMERCIAL VALUE OF ACADEMIC INFORMATION 279

to collaborate with industrial partners of different sizes and levels of so-
phistication.  So the research done in universities is valuable to many firms.

The grander scale of R&D and the direct relevance of R&D to prac-
tical application have led to many changes in the university.  One is that
universities now seek patents to a greater degree.  That has led some
universities to see technology licensing primarily as a profit center, or
business operation, of the university.  In the postwar era there was an
active debate in the major universities that pitted the federal government
against industrial research.  For example, the Stanford Research Insti-
tute was created to produce direct industrial investment in order to keep
the university from having to depend on another unreliable partner—
the federal government. In many sectors there was an either/or frame-
work for industrial research funding.

The most successful major research universities figured out that the
winning strategy was to use federal funding as the base and use indus-
trial funding to augment (but not supplant) that base.  The strategy that
has worked seemingly over and over in field after field is to create a cadre
of highly conspicuous, well-known scientists who publish frequently and
become known not only to their scientist colleagues but also to firms
working in that area.  These stars are the people who are going to at-
tract industrial funding.  They are also going to get patents and publish
the most. The origins of biotechnology, it has been well documented,
grew from a star system in molecular biology, and every university ad-
ministrator has come to recognize that.  Finally, it is has become abun-
dantly obvious that the enormous sums of federal R&D money create a
mountain of information that can be mined by private firms for valu-
able applications.  Building mountains of knowledge is a big part of what
universities do these days.

Turning now to secrecy, in her book Regional Advantage, AnnaLee
Saxenian compares the MIT Route 128 region with Silicon Valley and
looks specifically at the early 1980s, when there was a depression in the
computing industry.  She found that recovery in Silicon Valley was much
faster than it was along Route 128.  She ascribed it to the way the firms
behaved and the way individuals behaved within those firms.  She ob-
served that in Boston people tended to be loyal to a single firm.  Those
firms tended to be relatively insular, and workers focused on job stabil-
ity.  In contrast, within Silicon Valley the loyalty was to the technology
more than the firm.  Companies like Hewlett-Packard and Fairchild
thought spin-offs were cool, not something to be fought.  In Massachusetts,
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when Data General split from DEC, there was a bitter battle with lin-
gering memories.  Across the country, Hewlett-Packard and Fairchild
were comfortable with their employees starting new companies, and
Hewlett-Packard invested heavily in the local community well beyond
its immediate business interests.

Those are the principal reasons Saxenian used to explain why Silicon
Valley was quicker to recover than Route 128.  Another part of the equa-
tion, however, is secrecy.  Saxenian did not focus on this as much, but I
believe it can explain some of the difference as well.  The research ethos
in the Boston area was heavily influenced by work in the wartime era.
Wartime research was big at Stanford, too, but it not nearly as big or
dominant.  The prototypical institution at MIT was the Lincoln Labs,
and in Stanford it was the linear accelerator.  The ethos of those two
institutions was very different.  A significant difference was in the de-
gree of information sharing.  Most of the work at Lincoln Labs was
secret, and that secrecy was strongly enforced.  The linear accelerator
facility was mainly a tool for open research.  Communication was much
more open on the West Coast.

That said, why should we care about information sharing?  Two points
about biotech illustrate that the rules about secrecy and patenting intel-
lectual property may play out differently in biotech than they have for
other technologies.  First, patents matter more in pharmaceuticals and
biotech than they do in any other major sector of the economy.  Phar-
maceutical firms routinely invest ten years in developing a lead com-
pound and bringing it to market.  The reason they can do that is because
they can rely on strong patent protection that will survive that whole
period of investment.  In contrast, telecommunications and software
firms do not rely on patents to nearly the same degree because their
product cycle and time horizon for investment are considerably shorter.

The other thing that is distinctive about biotech is that it grew out of
and is much more highly dependent on academic research than are oth-
er sectors.  The most straightforward evidence in support of this comes
from Edwin Mansfield’s surveys.  He asked CEOs, “How important is
academic research to your business?”  He asked people in telecommu-
nications, pharmaceuticals, and other sectors.  People in pharmaceuti-
cals routinely reported that about one-fourth of their products depended
completely at some point on academic research and another fourth
would have been delayed significantly without a base of NIH-support-
ed academic research.  In most other sectors, CEOs reported figures that
were half that or less—a twofold higher dependency on academic re-
search in pharmaceuticals compared to other sectors.
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Econometric studies corroborate those surveys, correlating the num-
ber of patents, citations, ownership of patents, and other measures.  A
much higher fraction of patents based on DNA technology, for exam-
ple, is owned by academic institutions than are other kinds of patents,
such as chemicals or instruments.  The DNA Patent Database (at the
Foundation for Genetic Medicine) indicates that among the more than
1,000 DNA patents issued between 1980 and 1993, roughly 30 percent
are owned by academic institutions.  The academic patent ownership
rate is five percent or lower for most patent classes.

Figure 5 shows the academic and industrial patent trends for academic
and industrial firms in the pharmaceutical patent classes.  The line on
the bottom, which represents the number of patents filed and obtained
by academic institutions from 1965 to 1992, indicates a very rapid rise.
Two things are worth noting here.  First, the rise began before the Bayh-
Dole Act was passed in 1980—the ethos had already shifted. The other
is that it is not just academic patenting per se, but also a rise in the cita-
tions to academic patents.  In the same publication from which these
data were extracted, this high level of citation of academic patents is not
evident in chemistry, telecommunications, or other areas.  In fact, in the

Figure 5
Drug/Medical Patents

Note: Fall-off in
the last three years
on the graph is an
artifact and does
not necessarily
represent real
decline.

Source: “Universities as a source of commercial technology: a detailed analysis of university
patenting, 1965–1988,” Rebecca Henderson, Adam Jaffe and Manuel Trajtenberg, Review
of Economics and Statistics.
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Bayh-Dole era there have been more and more patents obtained by ac-
ademic institutions, but fewer and fewer citations to them.  That is the
main point of the paper by Henderson and colleagues from which these
data were extracted.  Biotech, however, is maintaining this importance
of the academic research base.

I want to use genomics as a case example to illustrate disparate ap-
proaches to promoting commercial application.  There appear to be at
least five business models at work in genetics research that are working
simultaneously in a real-time experiment about what works best.  The
Human Genome Project was originally conceived as a public infrastruc-
ture project—the federal government was going to create maps and
databases that would serve as an interstate highway for human genetics
that would be useful to everybody.  It was a government enterprise, and
the idea was “Build it and they will use it.”  That origin carries forth
into current government genome projects.  The Department of Energy
(DoE) and the NIH have growing programs.  Those programs include
large-scale sequencing centers, the big groups that get tens of millions
of dollars per year to do rapid sequencing.  This approach is shared by
the Wellcome Trust (which, while a private nonprofit funder, behaves
similarly—or better—than government funders) and several foreign
collaborators.  The rule is open access and rapid disclosure of data.

In Palo Alto in 1992–1993, a firm called Incyte, which began as a
Genentech contract firm, turned to sequencing expressed DNA sequences
from the human genome, using sequencing as a way to grab lots of genes
very quickly.  They evolved a business model and became a publicly trad-
ed firm in 1993 based on plans centered on creating a database of se-
quences and tools to analyze it.  Incyte’s basic strategy was to license
access to their database to individual firms, mainly large pharmaceuti-
cal companies.  The business plan has evolved, but that remains an im-
portant underlying strategy.

Another company, Human Genome Sciences (HGS), was formed in
1993.  It took a similar scientific approach, but with a different busi-
ness strategy.  HGS initially had just one big investor, SmithKline-Bee-
cham.  HGS thus had one main licensee and also sought to forge
collaborations with academic groups.  This effort was somewhat circum-
scribed because not many academic research groups were willing to work
with HGS, in part because of the strictures on disclosure that were as-
sociated with it.  That brings us back to the secrecy issue.

Finally, along came the giant of the pharmaceutical business, Merck,
who decided to fund the same sort of work that was going on at Incyte
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and Human Genome Sciences.  But Merck decided to pay Washington
University in St. Louis—an academic research center—to generate the
sequence and put it into the public domain immediately.  Private R&D
money was being used to create public domain information.  A similar
effort has just been announced by a consortium of pharmaceutical and
biotech firms to create a public domain database of information about
human genetic variation.

Celera Genomics has entered the field in the last few months, and it
is planning to do massive amounts of sequencing of the entire human
genome and sell access to these and other genomic data on a subscrip-
tion basis.  Their model is more or less the Lexis-Nexis database model.
Celera currently states that it will not attempt to claim rights to future
discoveries, or reach-through, when subscribers use their data to discover
something valuable.  Nor will they impose nondisclosure agreements
beyond protections for the data in their database.

The final model, which is really not a model but a hodgepodge of
disparate approaches, is based on mining the research created by thou-
sands of academic groups at universities.  Most research in molecular
biology is done by people who are not employed by a company.  They
are working in the lab doing sequencing and mapping of genes, work-
ing at institutions whose policies regarding intellectual property are all
over the map—such as licensing, speed of disclosure, and willingness to
restrict publication.

Why is this happening in genomics?  A few features defining genom-
ics seem likely to generalize to many other fields.  First of all, it costs a
lot of money.  The main thing these companies can do that academic
researchers cannot is spend lots of money up front on two things—com-
puters and sequencing machines, which are very expensive and require
serious management to make them work.  Companies that purchase
hundreds of new sequencing machines will have the capacity to gener-
ate sequencing information much faster than any academic group can
hope to match.  For genomics companies and firms in other rapidly
moving fields, the value of the information is when it is fresh—its com-
mercial value decays rapidly.  Its scientific value may or may not drop
rapidly, but its commercial value drops very rapidly with time, because
that value derives in large part from exclusivity—and a big part of ex-
clusivity is who finds the information first.

Two features are shared by chip design and genomics.  One is that
the research is not basic or applied—it is both.  Research creates extreme-
ly interesting information that is also extremely useful.  The other sim-
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ilarity is that you need lots of equipment to interpret the information—
to make it meaningful.  The information is so plenteous and complex
that it is useful only if you can use computers to help analyze it.

Information flow problems, too, are beginning to crop up in genom-
ics and other fields.  There are several reasons that individuals may want
to keep information quiet.  Early in the genome debate, one of the rea-
sons that the National Research Council did a report on mapping the
human genome was a concern among molecular biologists that human
geneticists were sitting on data, and hoarding pedigree and related re-
sources.  That was, in fact, true.  Secrecy was not because of money and
it was not because of patents or commercial interests.  People who spend
a lot of time creating a pedigree and putting work into constructing a
clinical profile of every member of that pedigree are reluctant to share
that information because it is closely linked to their ability to publish
and advance their careers.

Damming information flow has been and still is a serious problem in
human genetics and other areas.  (In fact, one of the reasons for the
Human Genome Project was to break the lock that human geneticists
had on the information flow.)  Information logjams typically resulted
from such common practices as pursuing worldwide patents, seeking a
royalty stream, signing nondisclosure agreements, and establishing li-
censing agreements for access to materials or information.

In the example of pursuing patent rights worldwide, individuals or
institutions seeking a foreign patent cannot publicly disclose data be-
fore filing the patent application.  You can get a U.S. patent, because
the United States has a one-year grace period after public disclosure, but
you cannot get a foreign patent if you publish first.  Sometimes people
will sit on data just because the data are valuable, not because they can
get a patent or copyright or anything else—they just know that some-
one will be willing to pay for access to it.

One of the most serious information dams is the nondisclosure agree-
ment, which is usually associated with licensing agreements for data or
research materials.  In this case, the investigator says “I’m not going to
talk about the data pertinent to this project under the following condi-
tions,” and those conditions are specified in the license.  That is one of
the social norms that changed in many fields of science over the past
two decades, and in particular in biomedical research.  Whereas non-
disclosure used to be anathema, now it is a norm in many academic in-
stitutions.
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What we have got now is a real continuum of openness, and in fact,
most universities would have a continuum within them.  The same vari-
ation is found in the private sector.  Some firms behave a lot like univer-
sities—they are very open and encourage scientists to publish in the open
literature.  In fact, there is evidence that firms who behave most like
academic groups and encourage more open communication do better
on Wall Street and secure more patents.  That is, the more they look like
academic groups, the better they do in the marketplace.  On the other
hand, there are firms that require very rigid protections on their data
and there are groups within academe that collaborate with firms that
require nondisclosure of all sorts of information.

Turning to public policy, one of the most troublesome aspects of trade
secrecy is when it is applied to federally funded research.  Nondisclo-
sure can cloak publicly funded science when it is based on agreements
with private firms or even academic groups to secure access to data,
materials, or industrial funding.  Terms of the agreement can hide not
only the information generated out of that specific agreement, but also
related information generated through federal dollars.

I was once presented with a nondisclosure agreement that took me
aback.  The main criterion governing public disclosure was whether it
was going to harm the business interests of a particular company.  More-
over, the final arbiters to interpret those business interests were officers
of the corporation.  That is, it did not matter who paid for the research
or why it was generated, but rather what impact it would have on the
company to whose data I might gain access.  That makes sense from the
perspective of a company, but as public policy, it is terrible—particular-
ly so where federally funded research is encumbered.

So what are we going to do about all this?  To simplify, the faster
information flows, the faster innovation happens.  Thus, we are all bet-
ter off.  That is true for firms, too, who are collectively better off to the
degree that information flows freely, but each firm has a marginal incen-
tive to lock up information for itself.  We have got a prisoner’s dilemma.

What can we do at the collective level?  The first thing is to think about
what the federal government can do.  Policy options that will likely in-
fluence the academic information flow revolve around the following:

• Federal funding mechanisms

• Model agreements and guidelines
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• Collective norms and standards among universities (licensing
practices)

• Bayh-Dole statute modifications

• Patent law

First, giving out dollars for research can be tied to rules about open
access to the resulting information.  If you get a grant from DoE or NIH
to do large-scale gene sequencing, for example, you agree to disclose the
information rapidly.  NIH and DoE have told their major sequencing
groups “If you take our money, you’re going to play by our rules.”  And
the rules put a premium on quick disclosure.

Government can also develop policies enabling academic scientists to
use discoveries made by the private sector.  One example is the recent
agreement between NIH and DuPont regarding sharing of Cre-lox mice.
That is an example of NIH creating a model agreement to set a norm.
That model should not be used just for this particular Cre-lox technology,
but it also should serve as a model for other technologies that are gener-
ated by the private sector, but  are useful for the academic community.

Licensing practices are where the most productive policy changes can
take place.  Many of the relevant policies may well be pursued outside
government—by private institutions, both in academia and industry.
Policies that allow academic research with low or no fees, carefully con-
sider reach-through and exclusive licenses, and promote research and
education as well as income could go a long way toward opening up
the innovation process.

Should we go back to the Bayh-Dole statute?  There are existing door-
ways in the statute that have not been used.  The government can exer-
cise “march in” rights if a patent owner fails to commercialize a useful
invention.  That may or may not pertain to secrecy.  There is also an
“exceptional circumstances” clause that says that if the public health is
at stake or other government interests are better served, then govern-
ment can override the usual default that gives rights in an invention to
the grantee or contractor institution.

Some of the controversies surrounding access to federally funded se-
quencing of pathogenic microbes might be test cases. Government could
at least extract commitments to license access to the information.  In
the defense sector, the government occasionally reclaims intellectual
property to further defense needs.  The government may be driven to
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consider doing the same for health.  If someone makes a discovery based
on government funding that would be widely useful to those holding
other government grants, the Bayh-Dole framework might be modified
to enable ready access.  There is some talk in Washington that govern-
ment Bayh-Dole rights might be extended beyond government labora-
tories to those who are doing federally funded research in university or
even small business settings.  Some lawyers believe the existing Bayh-
Dole statute could be interpreted that way, while others feel that an
amendment would be needed.

However, revisiting or reinterpreting the Bayh-Dole statute might not
be the best solution.  Perhaps the most productive way to engage these
questions, at least for now, is to look at the collective practices—espe-
cially at universities, because universities are the point at which indus-
trial and government interests collide and where rapid flow of
information is most important.

A final substantive point concerns the high transaction costs of pro-
tecting information.  People who handle intellectual property, especial-
ly technology licensing offices, are well aware that the costs are high.  It
costs about $10,000 to get a U.S. patent—double or triple that for sig-
nificant protection abroad—and it costs money to maintain those pat-
ents.  In the frenzy for patenting, very few of the patents obtained are
ever used.  Paying for an unused patent is a poor use of resources.  One
option is to be more selective in deciding what to patent.  At a more
common and mundane level, does it really make sense for all investiga-
tors to be signing material transfer agreements for everything?

Discretion in what is subject to formal written agreements, all of which
cost substantial time and money to craft, would be most welcome.  Most
reagents and data shared among laboratories are not worth the time,
trouble, or added bureaucracy.  The counterpoint is that it is difficult to
know the value of a discovery soon after it is made—but are we better
off with a default path that presumes high value and encumbers infor-
mation transfer, or one that engages the apparatus of information protec-
tion less often?  It seems likely that this is another thousand-player prisoners
dilemma, where the system as a whole is better off with open disclosure—
even if a few individual institutions fail to get as rich as they might.

It seems likely that the effort and cost to negotiate transfer agreements,
nondisclosure agreements, and the secrecy that precedes worldwide
patent applications are higher than the value of rapid information flow
those processes restrict.  That is one of the main messages of the June
1998 NIH report on research tools.  That report is quite sensible, but
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we have not come to our senses yet in the academic community.  The
Cohen-Boyer patent set a precedent that academic institutions in par-
ticular would do well to emulate.  Admittedly, it was a patent that many
lawyers thought would be invalidated if it were ever challenged, but it
was never challenged—in part because Stanford and the University of
California kept the price low.

Those universities did two important things.  First, they did not charge
academic researchers for use of the technology.  Second, they kept fees
low for the industrial users.  The licensing agreement for that patent did
set a precedent that has surfaced as a reach-through problem.  Most of
the quarter of a billion dollars that came to the University of California
and to Stanford because of that patent came from its reach-through
provision.  Licensees who sold a product that used recombinant DNA,
even if it was a product outside the scope of the Cohen-Boyer patent
claims, agreed to pay a royalty to UC-Stanford.  It was those royalty
streams on products made using recombinant DNA, rather than the up-
front licensing fees for use of the process and vectors, that created most
of the money.  So Stanford and UC created a precedent for exempting
academic researchers from needing a license—a precedent that may be
fading into oblivion—but the same licensing agreement also set the stage
for reach-through that we are grappling with now.  From the perspec-
tive of a policy analyst, it seems we have neglected the useful precedents
set by Cohen-Boyer and have adopted the most troublesome one.

Standards are unstable and need careful inspection in academic pat-
enting, especially regarding two licensing practices that should raise red
flags.  One is exclusive licensing and the other is reach-through.  I have
already addressed reach-through; the other trouble spot is exclusive li-
censing, which ties use of an invention to one particular firm.  If that
firm turns out not to be the best choice, innovation can suffer.  There
are times when only an exclusive license will work—for example, when
a discovery is quite close to final market, such as a therapeutic pharma-
ceutical that needs to be proven in clinical trials.  But it should be the
exception and last resort rather than the default path.  Neither of these
practices is wrong in all circumstances, but they seriously encumber
future discoveries and should be pursued only with a good deal more
care than some universities have been giving them.

Finally, and perhaps most important, the notion of technology licens-
ing offices as profit centers needs to be balanced against the traditional
research and educational missions of universities.  We will know that is
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happening when we hear university presidents making pronouncements
about technology licensing policies, and when they assert that academ-
ic norms of openness should trump short-term licensing royalties.  Ar-
ticulation of academic norms is probably the most important policy step
that needs to be taken.  There are good models in place.  If you look,
for example, at the mission statement for MIT’s Office of Technology
Licensing, it makes clear that its money-making goals are subordinate
to MIT’s educational and research missions.  The fact is, however, that
the technology licensing offices at many other institutions do not oper-
ate under this or a similar mission statement.

If there were one thing I could do to reduce the level of secrecy that
can impede innovation, it would be to elevate norms of open communi-
cation of knowledge in academe, and clearly to subordinate the busi-
ness interests in intellectual property management to education and
research at academic institutions.  It is unrealistic, and would be coun-
terproductive, to expect private firms (especially small ones) to follow
the same norms of openness, but if I have convinced you of anything, I
hope it is that there is enormous value to all players—including those in
industry—in having academic information flow freely.





27 New Secrecy in Science:
Government-Imposed to
Self-Imposed

Howard K. Schachman

During World War II and for some time following the cessation of hos-
tilities, scientists in American institutions of higher learning were deep-
ly involved in widespread secret research.  Many universities and research
institutions, which traditionally fostered the free exchange of ideas and
information, were subjected to curbs from government, which seemed
necessary and were readily accepted.  Some graduate students were in
uniform, and others had draft deferments because of their research ac-
tivity.  Most of the time we did not know what our colleagues were doing.
The requirements for secrecy and the safeguards to impose it had a large
impact on the culture and ambience of universities, and it was recog-
nized after the war that such research and the attendant restrictions were
antithetical to the openness essential in institutions of higher learning.

In using the term, “New Secrecy in Science,” I refer to any type of
restriction that impedes or limits the freedom to pursue research and to
disseminate the results of investigations aimed at understanding natu-
ral phenomena and improving the quality of life.  Thus, “new secrecy”
differs from the secrecy during and after World War II, which prevent-
ed, not the actual research, but rather the discussion and release of find-
ings derived from the research.  Now we have impediments to openness
in scientific investigations, the communication of results and even restric-
tions on certain types of research.  These limitations stem from actions of
government, industry, universities and the investigators themselves.  Thus
the title: New Secrecy: Government-Imposed to Self-Imposed.

Howard K. Schachman is professor of the Graduate School, Department of
Molecular and Cell Biology at the University of California at Berkeley.  This
article is based on remarks he delivered at the AAAS/Massachusetts Institute
of Technology Colloquium on Secrecy in Science, held March 29, 1999, Cam-
bridge, Massachusetts.
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Research with Human Embryos, Fetal Tissue, and Stem Cells

Although government-imposed secrecy which prevented discussion of
the research has been curtailed to a substantial degree and is now large-
ly confined to special laboratories separated from universities, we in the
biological field are experiencing restrictions in conducting certain types
of research which many consider essential to the goal of understanding
basic biological phenomena and developing tools aimed at treating hu-
man disease.  Much research on human embryos and fetal tissue can-
not now be funded by the National Institutes of Health.  This prohibition
by President Clinton in 1994, came in response to the Report of the
National Institutes of Health Human Embryo Research Panel, which
recommended limited use of embryos for research.1, 2  That restriction
was followed by an additional ruling by Congress so all-encompassing
that NIH, in effect, could not fund any research on human embryos.
Following the announcement of the cloning of adult sheep by scientists
in Scotland, came another policy edict that “no federal funds shall be
allocated for cloning of human beings”.  The President then asked the
National Bioethics Advisory Commission “to review the legal and eth-
ical issues associated with this (cloning) technology and to report back
within ninety days with recommendations”.  In a very thoughtful report
the Commission concluded that “it is morally unacceptable for
anyone...to attempt to create a child using somatic cell nuclear transfer
cloning.”3  This overall conclusion was followed by a series of recom-
mendations including the continuation of “the current moratorium on
the use of federal funding in support of any attempt to create a child by
somatic cell nuclear transfer.”  In recommending federal legislation to
prohibit such activity, the Commission urged that there be a sunset clause
to review the issue after a specified time period (three to five years) to
determine whether the prohibition should be extended.  In another rec-
ommendation, the Commission urged that any regulatory or legislative
actions undertaken “should be carefully written so as not to interfere
with other important areas of scientific research.”  Unfortunately, in
statements by Members of Congress and in action by some State Legis-
latures, the language on banning cloning has been so overly broad, im-
precise and ambiguous that it can limit or restrict important research.4

As a consequence of these administrative and legislative actions, much
research in this field, to the extent that it is going on, is confined to lab-
oratories supported by private funds.  Not only is there the risk that the
research may be of lower quality than would occur with NIH funding,
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but ethical guidelines and accompanying regulations are much more
inadequate than would be obtained if federal funds were being used.
Over the course of the past five years, this struggle in Washington has
intensified and expanded to include the use of pluripotent human stem
cells, for research.  Early in 1999, about 70 members of the House of
Representatives and seven Senators went on record in opposing a rul-
ing that would have allowed NIH to support research on the use of
human stem cells, and this contentious issue is now being debated.  Fol-
lowing that release, many scientists and officials of professional societ-
ies dealing with biological research responded, in letters to President
Clinton and Members of Congress, with the claim that there is a “mor-
al imperative” to pursue research with human stem cells because of its
potential for treating human disease.5  Some of those who oppose this
research do so because of their concern over, and opposition to, cloning
human beings.  Scientists, to an overwhelming degree, join them in op-
posing the cloning of human beings, but we stress that those who urge
restricting this research fail to differentiate between creating knowledge
and applying knowledge.  Whereas there could certainly be useful dis-
cussions about restricting applications of new biological techniques, it
is difficult to understand how one can oppose the acquiring of knowl-
edge.  It is important to note that others, and perhaps the majority, who
stridently oppose the use of stem cells have another agenda.  Their op-
position derives from their views on abortion and the source of the hu-
man stem cells.  Moreover, they condemn the use of stem cells regardless
of the source, a position which  is probably not acceptable to most sci-
entists.

Today, stem cells constitute a research tool which can be used by bi-
ologists to study the growth and differentiation of cells basic to our
understanding of human development.  Discoveries based on their use
could lead to treatment of abnormalities in human development and to
a source of differentiated cells and tissues for transplantation therapy.
With these possibilities of enormous benefit to society, how could one
justify banning the use of federal funds for such research, especially since
this type of work does not impinge directly on the morality issues asso-
ciated with cloning of human beings.6  Scientists and members of the
lay public who support research on human stem cells were pleased by
the announcement on January 19, 1999 that “current law permits fed-
eral funds to be used for research using human pluripotent stem cells.”7

That statement by Harold Varmus, as Director of NIH, was based on
an interpretation of existing law by the general counsel of the Depart-
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ment of Health and Human Services.  Based on that interpretation of
existing rules and clauses in appropriation bills, which differentiated
between the development and use of stem cell lines, the NIH published
thoughtful and carefully crafted guidelines in the Federal Register early
in December of 1999 for funding research involving human pluripotent
stem cells.8, 9  The comment period for responses to the announcement
expired February 22, 2000, and a final statement of requirements for
grantees and regulations for acceptable use of stem cells is expected soon.
Despite these announced policies, it should be recognized that this con-
tentious issue is not yet settled and that congressional opposition is likely.

The Shelby Amendment, OMB, Circular A-110, and FOIA

It is somewhat ironic that at the time we are contending with gov-
ernment imposed restrictions limiting the freedom of research, we are
also being confronted with the possibility of regulations, again from
government, that will certainly be very burdensome, expensive, and time-
consuming.  Moreover this seemingly innocuous action could cause a
serious violation of privacy rights, prove deleterious to academic-indus-
trial collaboration, and actually lead to the cessation of potentially prom-
ising biomedical research.  This issue, arising out of an amendment
introduced by Senator Shelby (R-AL) to the FY 1999 Omnibus Spend-
ing Bill (Public Law 105-277) of the last Congress, required the Office
of Management and Budget (OMB) to revise Circular A-110 so that all
data produced through federal funding be made available to the public
through procedures established under the Freedom of Information Act
(FOIA).10  Circular A-110 describes the “Uniform Administrative Re-
quirements for Grants and Agreements with Institutions of Higher Ed-
ucation, Hospitals, and other Non-Profit Organizations.”  In response
to that amendment in the congressional spending bill, the OMB pub-
lished some proposed changes in A-110 in the Federal Register, and
opened discussion of the suggested alterations for public comment.11  The
comment period ended on April 5, 1999.  In the early part of the 60-
day comment period, the number of criticisms and suggestions for mod-
ification of the revision proposed by OMB was very limited.  Spurred
by the American Society for Biochemistry and Molecular Biology and
other professional societies, their members communicated detailed crit-
icisms of the proposed Circular A-110.  Indeed over 1,000 critical, con-
structive letters were sent to the OMB before the end of the comment
period.  But in the last few days before the deadline about 9000 almost
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identical messages were sent to the OMB by members of the NRA and
the Chamber of Congress.  These messages praised the proposed revi-
sions in Circular A-110.  Fortunately, officials in the OMB read the
communications, considered the suggestions and criticisms and, in a fi-
nal revision on September 30, 1999, formulated a reasonable response
to an unreasonable mandate.12  Their revision although reducing the
burdens on the scientific community will still permit some potential
harassment.  It is clear that the use of FOIA is the wrong remedy for the
existing problem of making data available.  Although Senator Shelby,
the author of the amendment to Public Law 105-277, expressed strong
criticism of the revised circular, he seemed to accept the OMB formula-
tion and apparently is not challenging OMB’s formulation and narrow-
ing of the requirement that “all” data be made available.  Others,
however, have not given up in the effort to have access to all research
data.  The United States Chamber of Commerce, in an apparent attempt
to provoke a lawsuit over what they termed as OMB decimating Con-
gressional intent, has filed three FOIA requests seeking “key documents,
research data and studies that the EPA used or cited in their recent reg-
ulations on National Ambient Air Quality Standards, Environmental
Justice guidelines, and standards for automobile tailpipe emissions.”13

We can agree with Senator Shelby in his effort to require that data col-
lected at the Harvard School of Public Health under a federally funded
grant and used as part of the justification for proposed EPA air pollu-
tion regulations be made available to the public.  However, the language
of the amendment when applied, for example, to clinical studies fund-
ed by NIH would virtually cripple such investigations because of the
violation of the privacy of patients.  Similarly, the violation of propri-
etary information in academic-industrial collaborations through supply-
ing the data, required by the Shelby amendment, would have a chilling
effect on the way that collaborative science is conducted.

Although many of us applaud the purposes of the Freedom of Infor-
mation Act, and FOIA has been used for good purposes in our society,
it behooves us to be aware of the unintended consequences that may
result from its implementation.  Some groups, displeased with a gov-
ernment regulation or the conclusion of a scientist regarding the effica-
cy of a drug used in a clinical trial, use FOIA for harassment.  Imagine
an investigator and a university receiving the following note from a man-
ufacturer who used freedom-of-information provisions to request
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…all records relating to study design and methodology, study
protocol(s), individual data for all study results and data, data sets,
statistical calculations, methodologies, and analyses; correspon-
dence, meeting minutes, notes and other documentation of Dr. X
and any other University researchers, any departmental staff or
other research committees; meeting minutes, reports and other
documentation by Institutional Review Board and/or any other
oversight committees within or outside the University.14

In a letter dealing with the original OMB response to the Shelby
Amendment, Bruce Alberts, President of the National Academy of Sci-
ences, wrote:

The potential implications of applying FOIA to federally funded
research are daunting.  For example, in a famous FOIA lawsuit
from the 1970s involving a large, NIH-funded, long-term clinical
study by private federally funded research grantees, the plaintiffs
were seeking access rights under FOIA to more than 55 million
grantee records!  The U.S. Supreme Court ultimately ruled against
the plaintiffs in that case; this is why, until the recent action by
Congress, other federal research grantees have not faced this type
of problem.15

We obviously do not know how the Chamber of Commerce legal
challenges to the OMB revised Circular 110-A will fare.  Regardless of
that outcome, we share the views of Congressman Rush Holt (D-NJ)
that, despite the good job done by the OMB in implementing a bad law,
the Shelby Amendment can hinder the open exchange of information
and ideas.16   The long-range solution to this potentially serious curtail-
ment of the freedom to conduct scientific investigations is the repeal of
the law.  Such a bill was indeed introduced by the late Congressman
George Brown, Jr. (D-CA), and Congressman Holt has now assumed the
leading role in sponsoring this repeal.  We hope that there will be wide-
spread support in this effort.  It is worth noting that a proposal requir-
ing scientists to make public their raw data had surfaced in 1997 when
a member of the House of Representatives attached an amendment to
the spending bill for the Postal Service and the Treasury.  The final lan-
guage in that proposal would have required recipients of federal research
grants to submit to the government a plan for making “the results (includ-
ing all underlying data and supplementary materials)…available for public
use and inspection.”  Fortunately this amendment was voted down.17
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Self-Imposed Secrecy

Let us now turn from beating-up on government and look at ourselves.
Many codes of ethics adopted by scientific professional societies and
discussions about responsible conduct of science have language dealing
with the sharing of research findings or resources.  For example, the code
of the American Society for Biochemistry and Molecular Biology has the
following language:

investigators will report research findings resulting from public fund-
ing in a full, open and timely fashion to the scientific community

and

investigators will share unique propagative materials developed
through publicly-funded research with other scientists in a timely
fashion.18

How well are we doing in this regard?  About a decade ago, many
investigators received a letter from a prominent scientist at a non-profit
research institution that offered highly desired material on condition

…that recipients (1) not share the material or by-products with any-
one else, (2) notify the providing institution 60 days in advance of
any publication, and (3) yield the providers first rights on any im-
provement of the vector or products made with it.19

Although many scientists signed this unconscionable agreement, oth-
ers were outraged and vociferous in denouncing the “offer,” and some
institutions, through their technology licensing offices, objected to the
conditions.  What is the government policy relating to the distribution
of unique resources produced with Public Health Service (PHS) fund-
ing?  According to the policy statement, unique resources include syn-
thetic compounds, organisms, cell lines, viruses, cell products, and cloned
DNA as well as DNA sequences, mapping information, crystallograph-
ic coordinates, and spectroscopic data.  Now let us look at the policy of
the PHS relating to the distribution of unique resources produced with
PHS funding:

It is the policy of PHS to make available to the public the results
and accomplishments of the activities that it funds.  Restricted
availability of unique resources upon which further studies are
dependent can impede the advancement of research and the deliv-
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ery of medical care.  Therefore, when these resources are developed
with PHS funds and the associated research findings have been
published or after they have been provided to the agencies under
contract, it is important that they be made readily available for
research purposes to qualified individuals within the scientific com-
munity.  This policy applies to grants, cooperative agreements, and
contracts.20

This policy seems clear, and one wonders how well it is being imple-
mented and whether grantees adhere to it.  Investigators conducting
biomedical research frequently develop unique resources, such as cloned
DNA, DNA sequences, and crystallographic coordinates.  Let us look
at one field of science where there have been numerous complaints and
widespread disagreements over the issue of sharing data.

About 20 years ago, the community of crystallographers was deeply
divided over the deposition of atomic coordinates deduced from X-ray
diffraction studies.  Whereas many agreed that the results of such stud-
ies should be made available to biological scientists as part of the pub-
lication process, there was a feeling that individual investigators could
justify withholding or delaying the deposition of the coordinates in data
banks customarily used by the scientific community.  This justification
was based on the need of the crystallographer for continued refinement
of the structure and the recognition that the years of effort required to
determine a precise structure should allow the individuals additional time
to exploit their findings.  After extensive discussions held by the Inter-
national Union of Crystallography, where the range of the proposed
delay in releasing coordinates varied from four years to zero years, a
compromise was generally accepted where the maximum hold period
would be one year.  In the following decade it has become increasingly
common for coordinates to be deposited in the Protein Data Bank (PDB)
with no hold at all, but the one-year option was frequently used.  Be-
cause the PDB does not release coordinates without the express autho-
rization of the depositors, there was no assurance that such coordinates
will be released in a timely manner.  In addition, some investigators do
not deposit the coordinates, despite publishing detailed papers contain-
ing structures.

As in other branches of science, the field of crystallography has
changed dramatically.  There are many more laboratories throughout
the world doing crystallography, the techniques have improved enor-
mously, the average time required to determine a structure has been re-
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duced a great deal, and biological scientists require and use the results
of X-ray diffraction studies at an ever increasing pace.  It was, there-
fore, the view of many scientists that coordinates should be deposited
in the PDB and be made available to biological scientists at the time the
paper is published.21

In the view of researchers in very diverse fields, the essential charac-
teristic of a scientific publication is that the results be accessible both
for validation of the work and for its extension in new directions.  Hence,
they maintain that all the necessary information must be made avail-
able at the time of publication.  If individual crystallographers, academic
or industrial, wish to satisfy special concerns by withholding data then
they should delay the publication of the work in the scientific journals
until such time as all information can be made available.

Stimulated by complaints over delays in obtaining access to impor-
tant results in published papers, a group of distinguished crystallogra-
phers wrote to Dr. Harold Varmus, Director of NIH, in early 1998,
expressing the view that coordinates from crystallographic studies be
released at the time of publication.  Through his intervention, that po-
sition was then communicated to the Editors of about ten major scien-
tific journals in which structures of macromolecules are frequently
published.  As a result of the ensuing discussion, the policies of many of
the journals were altered in 1999 so as to require that detailed structur-
al information be made available at the time of publication.22, 23  It is
astonishing that a significant number of reputable journals still do not
require as a condition of publication that the relevant evidence be avail-
able when the paper is published.  In the interim, revisions were an-
nounced in NIH policies relating to deposition of atomic coordinates
into structural databases.24  Now purse strings can be used to implement
policies requiring sharing of data obtained with federal funds.

Institutionally-Imposed Secrecy

In my use of the phrase “self-imposed,” I refer not only to scientists
who withhold data but also to institutions which impose limitations on
the dissemination of the results of scientific investigations.  In the past
few years, there have been several egregious examples of the attempted
suppression of research findings that deserve the attention of the scien-
tific community.  In response to a major struggle25-27 involving Dr. David
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G. Kern as director of the Brown University Program in Occupational
Medicine, the American Thoracic Society released the following:

Barriers to the open communication of scientific information must
be resisted.  In particular, the threat of litigation and/or elimina-
tion of financial support to prevent the open communication of
scientific information is abhorrent.25

Beginning with a visit of a textile worker referred to him by a pul-
monary physician, Dr. Kern at the Memorial Hospital of Rhode Island
Occupational and Environmental Health Service became deeply involved
in a conflict encompassing scientific integrity, ethical issues in the prac-
tice of occupational medicine, and the release of information essential
to the health of patients.  This initial visit led to the discovery by Dr.
Kern, as the director of the Brown University Program in Occupational
Medicine, of a cluster of cases of interstitial lung disease among employ-
ees of a textile manufacturing plant.  According to Kern’s account, he
and his team met increasing resistance in their efforts to uncover evi-
dence of a work-related cause of the disease and to communicate their
findings to the workers and the union.  As in most struggles, there are
different points of view, and this case is no exception.  The company,
with some officials of the medical school and the university supporting
them, maintains that an Agreement of Secrecy and Confidentiality pre-
cluded dissemination of the findings.  That Agreement dealt with trade
secrets, and one would be hard pressed to conclude that the confidenti-
ality agreement could be construed as preventing the reporting of po-
tential risks to the health of employees.  The problems escalated when
the plant’s management dismissed the occupational medicine team and
threatened legal action if it published or presented its scientific findings.
Neither the administration of the Medical School or that of Brown
University seemed willing to come to Kern’s aid in this struggle.  This
posture is particularly ironic since the Operating Principles and Guide-
lines of the hospital and university for the program in occupational
medicine lists as its second point:

It is accepted that our primary objective as occupational health
consultants is to promote and protect the health and safety of
employees.25

It is hard to conceive of a confidentiality agreement not being super-
seded by medical school officials when patient risks are involved.  The
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issue was stated clearly by the American College of Occupational and
Environmental Medicine.

History is replete with examples where delay or suppression in the
reporting and dissemination of health risks led to serious human
and financial consequences.25

The issues raised by the Kern case are evident as well in the conflict
involving Dr. Nancy Olivieri, the Hospital for Sick Children, and the
University of Toronto.  That two-year struggle28-31 dealt with informing
patients of the potentially harmful effects of a drug being used in treat-
ment of them, the publication of results of clinical trials, and the enforce-
ment of a confidentiality agreement she had signed with a company
financing the clinical trials she was supervising.  During the trial, Dr.
Olivieri discovered that the drug being used to treat patients suffering
from thalessemia was actually causing toxic effects rather than benefit-
ing them as originally thought.  Despite threats from the company fund-
ing the clinical trial, she did publish her results and conclusions, leading
to her dismissal as the principal investigator in the study and as direc-
tor of the hemoglobinopathy program at the Hospital for Sick Children.
The furor over this case received widespread publicity throughout Can-
ada and attracted the attention of leading hematologists in the United
States and England.  Through their intervention, this unfortunate mat-
ter has been resolved, validating the actions of Dr. Olivieri in releasing
information to patients that a treatment may be deleterious (rather than
beneficial).31  It is difficult to understand how the officials in the drug
company and the hospital failed to recognize that informing patients of
potential harm from a treatment and communicating such information
to the medical community at large must take precedence over any con-
fidentiality agreement.  This case provoked John Polanyi, a University
of Toronto Nobel Laureate, to remark, “Even in an age of commerce,
we need enclaves in our society where the views that are expressed have
not been purchased.”28

Academia and Industry

Suppose your university or research institute was seeking industrial
support for some of its research activities.  Can you imagine an agree-
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ment containing the following clause?32

Company X would provide Institution Y “general funding” for re-
search of its choice in return for an exclusive worldwide license to
all Institution Y inventions related to medical or manufacturing
products, excluding existing research agreements with third parties.

Indeed, such a proposal was made and it included the following:

Company X would be allowed to review invention disclosures stem-
ming from federally funded research at Institution Y before the dis-
closures are filed with the government.

Although Institution Y seemed willing to accept this proposal, the
outcry over this proposed agreement reached Congress and led to its
demise, but the issue of “reach through” rights imposed or suggested
by many companies has become too common.

I illustrate this issue by a report33 of the discussion at a meeting a de-
cade ago where

The Chief Executive Officer of Corporation X shocked a roomful
of investors, analysts and even his own scientific board members
when he told the group he’d come up with a plan to commercial-
ize the then brand-new technology known as ZZZ.  In a crowded
conference room, the CEO explained how he planned to offer non-
exclusive licenses to all academic researchers as well as anyone else
who bought automated ZZZ systems and they could amplify Y to
their heart’s content in any research lab.  But if a product eventu-
ally results from this work, he told the room, Corporation X would
expect royalties on it.

Many in the room were floored.  The company’s own scientific ad-
visors engaged the CEO in a heated argument.  One suggested it
was akin to demanding royalties from a best seller when all you
did was sell the author a typewriter.  While the ZZZ technology’s
use in test kits and for specific diagnostics has become a viable,
protected business, the idea of following its trail to a marketed
product never worked.

The issue of reach-through rights and the implementation of patents
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by commercial concerns is illustrated by the following letter received by
an academic scientist:

The animal(s) contained within this shipment are produced and dis-
tributed under patent rights licensed from Company X.  The re-
cipient of the animal(s) is NOT authorized to breed, cross-breed,
reproduce, transfer possession of, or otherwise make ANY use (in-
cluding use for research purposes) of the animal(s) or biological
material derived therefrom (including without limitation cells, eggs,
or embryos), without first obtaining a license from Company X.
Any making, using, offering to sell, or selling of the animal(s) or
any biological material derived therefrom without an appropriate
license will be considered an infringement of the patent rights by
Company X.34

According to a recent news brief in Science entitled, “NIH, DuPont
Declare Truce in Mouse War,” the license agreement sent to investiga-
tors limited their freedom to use and share the Cre-lox animal.35

DuPont asked that anyone using Cre-lox methods send the com-
pany prepublication copies of their scientific reports.   The com-
pany also tried to acquire commercial rights to future inventions
that might arise from experiments involving a Cre-lox animal.  In
addition, DuPont’s lawyers warned researchers not to share Cre-
lox mice with colleagues unless the recipient agreed in advance to
DuPont’s terms.

Fortunately, that company position of reach-through rights has now
been abandoned for academic researchers.  In commenting on a land-
mark agreement between DuPont Pharmaceuticals Company and the
Public Health Service, Paul Friedman, the President of the company,
emphasized the company’s commitment to the “wide dissemination of
this valuable technology to the academic community”.36  Dr. Maria
Freire, Director of NIH’s Office of Technology Transfer, who was in-
volved in this important negotiation summarized the position of NIH
with the comment, “We hope that the agreement will serve as a proto-
type for how a commercial organization can put a technology into the
academic domain.”36
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Bayh-Dole Act

How did all this happen?  Why do you need a license to obtain a re-
agent from a colleague at another university?  Has the culture of credit
among scientists changed?  Should investigators think about patenting
their discovery or invention rather than publishing it in a scientific jour-
nal?  Have you contacted your Technology Transfer Office?  Have you
signed the Material Transfer Agreement?  These and many analogous
questions are raised as a consequence of the major changes resulting from
passage of the Bayh-Dole Act about 20 years ago.37

For many years, government-sponsored research, especially through
NIH and NSF grants, led to an outpouring of exciting scientific results
which were all in the public domain.  There appeared to be little incen-
tive for commercial development of the new technologies.  As a conse-
quence according to the metaphor in the seminal article by Garrett
Hardin, entitled “The Tragedy of the Commons,” the great discoveries
were available to all, but no one benefited.38  Hence Congress began
encouraging research institutions to patent discoveries arising from fed-
erally-funded research and to transfer the technology to the private sec-
tor.  This action by Congress in 1980 took the form of the Bayh-Dole
Act and the Stevenson-Wydler Innovation Act.  Their purpose was to
promote the economic development of the products of federally funded
research, thereby benefiting the public through commercialization of
advances in research and technology.  In effect, these acts provided in-
centives for private parties to develop useful products from research
results that might otherwise not have been exploited.  Through these laws,
recipients of government funding can elect to retain title to their inventions,
but the laws impose the obligations to promote utilization, to encourage
commercialization and to encourage public availability of the products.

By and large, the Bayh-Dole Act has been remarkably effective, espe-
cially in the area of biotechnology, an industry which originated from
the science of NIH-funded research.  But it appears now that we have
gone to the other extreme.  Privatization, though helping in overcom-
ing the Tragedy of the Commons, could lead, according to Heller and
Eisenberg, to another tragedy—“The Anticommons in Biomedical Re-
search”.39

As Eisenberg has pointed out, these statutes (the Bayh-Dole Act and
the Stevenson-Wydler Act) encourage research institutions to patent
discoveries made through government-sponsored research.40  This turn-
ing to patents rather than simply publishing results constituted a major
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change in policy for scientists and non-profit research institutions.  Thirty
years ago, most scientists thought that the best way to obtain utiliza-
tion of the results of publicly-sponsored research was to make them freely
available through publications in scientific journals.  Now it is recog-
nized that if published research results are available to anyone who wants
them, they may not attract sufficient commercial interest to warrant
development into useful products.  As a consequence, institutions per-
forming federally funded research are increasingly obtaining patents and
offering licenses to private companies.  Experience over the last 20 years
has demonstrated that this change in culture, from publications to pat-
ents and licenses, has been accompanied by significant impediments to
the ongoing research in universities and other non-profit institutions.

Intellectual Property

A by-product of the Bayh-Dole Act and the increasing use of patents
and licenses by universities has been the focus on intellectual property
rights and interests of the public and private sectors.  The contrasting
views over intellectual property was summarized in the Introduction to
the Summary of a Workshop on Intellectual Property Rights and Re-
search Tools in Molecular Biology, as follows:

University scientists complain that the eagerness of private firms
to preserve intellectual property poses a threat to open scientific
communication, that the prospect of obtaining patents influences
research agendas, that overly broad patents stifle research, and that
licensing practices impede access  to and use of genetic materials
and DNA technology.  Yet few scientists today would voice whole-
sale opposition to patenting itself; scientists’ concern is more like-
ly to be how to ensure access to patented inventions on reasonable
terms.  Representatives of the private sector have a different list of
complaints, including the overeagerness of university technology
transfer managers to file patent applications, their overestimation
of the value of their intellectual property, the underestimation of
the additional investment required to turn a research discovery into
a product, and their readiness to grant exclusive, rather than non-
exclusive, licenses.41

Regrettably, increasing commercialization of research results has
blurred the distinction between “research tools” and “products.”  As a
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consequence, we have witnessed the patenting and licensing of basic
research tools, such as PCR and Cre-lox, which historically were ex-
changed freely and directly among scientists without licenses, material
transfer agreements or memoranda of understanding.  Whereas investi-
gators used to devote little thought to a financial return when their lab
was involved in constructing a plasmid or a mutant protein, now the
perspective is different.

Research Tools

As a result of complaints from scientists involved in biomedical re-
search, a working group was established by the Director of NIH in or-
der to devise remedies for the increasing difficulties and delays in gaining
access to research tools.  In their report  on June 4, 1998, the group
enumerated the more significant problems and their recommendations
for resolving them.42  They also pointed out the sometimes conflicting
goals and obligations of NIH.  On the one hand, NIH has a strong in-
terest in facilitating the use of research tools in both the public and pri-
vate sectors.  At the same time, NIH is required to promote commercial
development and widespread availability of discoveries derived from
NIH-funded research.  The working group noted that “case by case
negotiations for permission to use research tools and materials create
significant administrative burdens that delay research.”  The members
of the working group, in their discussion of problems, stated that:

Institutions that seek to retain a competitive advantage from their
propriety research tools are generally unwilling to make them freely
available.  In order to minimize risks of competitive harm they may
seek to limit who has access to the tools, restrict how they are used,
and restrict or delay disclosure of research results.

The final and very important problem cited by the group was:

License mechanisms by which tool providers seek to profit from
the future discoveries of tool users often involve future royalty
obligations or rights to future intellectual property.

In proposing remedies, the working group made a series of recom-
mendations:

• NIH should promote free dissemination of research tools without
legal agreements whenever possible, especially when the prospect
of commercial gain is remote.
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• NIH should promote use of the Uniform Biological Materials Trans-
fer Agreement (UBMTA) and the development of other standard agree-
ments to reduce the need for case-by-case review and negotiations.

• NIH should develop and disseminate guidelines for recipients of
NIH funds as to reasonable terms in licenses and MTA’s, address-
ing both importing of research tools from other institutions and
exporting of research tools created with NIH funds.

In response to this report of the working group, NIH published a
notice in the Federal Register on May 25, 1999, describing a proposed
policy for sharing biomedical research resources, and the final notice,
entitled, “Principles and Guidelines for Recipients of NIH Research
Grants and Contracts on Obtaining and Disseminating Research Re-
sources,” appeared on December 23, 1999.43  It is difficult to believe
that there could be opposition to the stated principles: Ensure Academ-
ic Freedom and Publication; Ensure Appropriate Implementation of the
Bayh-Dole Act;  Minimize Administrative Impediments to Academic
Research.; and Ensure Dissemination of Research Resources Developed
with NIH Funds.  But it is in the Guidelines for Implementation that we
can expect vigorous protests such as the comment of a biotech execu-
tive who termed the action “an unmitigated disaster” and called it “Var-
mus’s revenge”.44  Just as those from the industrial marketplace and from
technology transfer offices of major research universities will oppose the
NIH rules (or damn them with faint praise such as “a good step”), the
scientists in academia will complain that the guidelines do not go far
enough toward achieving the tool sharing principles.  Clearly the “devil
is in the details.”  Reconciling the mandate of the Public Health Service
policies and that of the Bayh-Dole Act will continue to pose problems
that are not resolved by the new NIH guidelines.  Many research scien-
tists in academia recognize the increasingly onerous barriers to free and
open exchange of scientific information and materials resulting from the
creation of material transfer agreements and establishment of technol-
ogy transfer offices on university campuses.  They yearn for the return
to the era where collegiality and sharing took precedence over commer-
cial considerations.
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Summary

It is clear that impediments to the free exchange of materials, ideas,
and results  are attributable in part to each of the constituencies involved
in the research enterprise.  At the one extreme, some scientists increas-
ingly are not sharing the products of their research.  They are aided and
abetted in this withholding by the universities in which they work.  The
widespread installation of technology transfer offices with the hoped for
goal of developing revenues is contributing to the barriers which defy
the openness essential in institutions responsible for creating and dis-
pensing knowledge.  As a result of their interactions with industry, both
the scientists and the universities are responsible for imposing addition-
al curbs leading to the new secrecy.  The merging of academia and in-
dustry is bound to introduce serious problems since their goals and
functions are so disparate.  Finally, the interplay of diverse political forces
leads to government policies which are frequently in conflict with one
another.  Some policies lead to seemingly unnecessary burdens on sci-
entists thereby interfering with research activity.  More importantly, other
actions of government prevent important types of federally funded bio-
medical research which could be of enormous value to our citizenry.  A
resolution of the contrasting goals of the Public Health Service calling
for sharing and those of the Bayh-Dole Act which lead to privatization
is sorely needed.  Also a reappraisal of our patent policy regarding or-
ganisms and genes is essential, so that patenting of materials with un-
known functions like expressed sequence tags (EST) is not permissible.
In considering the culture change in our research institutions, one is re-
minded of the comment of H.L. Mencken:

“If they say it’s not about money, it’s about money.”

References

1. Marshall, Eliot.  “Clinton Rules Out Some Studies” (President Clinton’s posi-
tion on human embryo research).  Science v266, (December 9, 1994): pp. 1634-
1635.

2. National Institutes of Health, Report of the Human Embryo Research Panel,
Bethesda, MD, 1994.

3. Report and Recommendations of the National Bioethics Advisory Commis-
sion, Cloning Human Beings.  Rockville, MD, June 1997.



 NEW SECRECY IN SCIENCE: GOVERNMENT-IMPOSED TO SELF-IMPOSED 309

4. Marshall, Eliot.  “Varmus Grilled Over Breach of Embryo Research Ban (Harold
Varmus; Director of US National Institutes of Health).  Science v276, (June 27,
1997): pp. 1963.

5. Marshall, Eliot.  “Ethicists Back Stem Cell Research, White House Treads Cau-
tiously.”  Science v285, (July 23, 1999): pp. 502.

6. Wadman, Meredith.  “Ethicists Urge Funding for Extraction of Embryo Cells.”
Nature (May 27, 1999): p. 292.

7. Marshall, Eliot.  “Ruling May Free NIH to Fund Stem Cell Studies” (National
Institutes of Health plans to fund research on human stem cells, following a
ruling that the law does not prohibit such funding).  Science v283 (January 22,
1999): pp. 465-467.

8. Vogel, Gretchen.  “NIH Sets Rules for Funding Embryonic Stem Cell Research.”
Science v286 (Dec 10, 1999): pp. 2050-2051.

9. Draft National Institutes of Health Guidelines for Research Involving Human
Pluripotent Stem Cells.  Federal Register, v64, (December 2, 1999): pp. 67576-
67579.

10. Omnibus Consolidated and Emergency Supplemental Appropriations Act, 1999.
Public Law 105-277, October 21, 1998.

11. Grants and agreements with higher education institutions, hospitals, and other
nonprofit organizations; uniform administrative requirements (Circular A-110)
[FR Doc. 99-2220].  Federal Register, v64, n23 (February 4, 1999): pp. 5684-
5685.

12. Grants and agreements with higher education institutions, hospitals and other
non-profit organizations; uniform administrative requirements (Circular A-110),
[FR Doc. 99-26264].  Federal Register, v64, n195 (October 8, 1999): pp. 54926-
54930.

13. Zitner, Aaron.  “Health Study Data Demanded by U.S. Chamber.”  Suit Likely
Over Research Done with Federal Funds.”  Boston Globe, (December 10, 1999).

14. Deyo, RA; Psaty, BM; Simon, G; Wagner, EH; Omenn, GS.  “The Messenger
Under Attack-Intimidation of Researchers by Special-Interest Groups” [see com-
ments] New England Journal of Medicine v336, (April 17, 1997): pp. 1176-
80.

15. Letter from Bruce Alberts to members of the National Academy of Sciences,
March 17, 1999.

16. Holt, Rush.  “Repealing a Bad Law.”  Chemical & Engineering News (January
10, 2000): p. 3.

17. Kaiser, Jocelyn.  “Academia Wins a Round on Raw Data” (defeat of bill re-
quiring federally funded researchers to make their raw data public).  Science
v277, (August 8, 1997): p. 758.

18. American Society for Biochemistry and Molecular Biology. ASBMB News v7,
n2 (March–April 1998): p. 5.

19. Marshall, E.  “Data Sharing: A Declining Ethic?”  Science v248, (May 25,
1990): pp. 952-7.



310 HOWARD K. SCHACHMAN

20. PHS Policy Relating to Distribution of Unique Research Resources Produced
with PHS Funding.  Report of the NIH Working Group on Research Tools/
Appendix D.3.-6/4/98.  http://www.nih.gov/news/researchtools/appendd3.htm.

21. Wlodawer, A., Davies, D., Petsko, G., Rossmann, M., Olson, A., Sussman, JL.
“Immediate Release of Crystallographic Data: A Proposal.”  Science v279, (Janu-
ary 16, 1998): pp. 306-7.

22. Bloom, Floyd E.  “X-ray Data: To Have or To Hold?”  Science v279, (February
13, 1998): pp.963.

23. “The Gatekeepers.”  Nature Structural Biology v5, n3 ( March 1998):
pp. 165-6.

24. NIH Policy Relating to Deposition of Atomic Coordinates.  NIH Guide for
Grants and Contracts (January 29, 1999).  http://www.nih.gov/grants/guide/
notice-files/not99-010.html.

25. Kern, David G.  “The Unexpected Result of an Investigation of an Outbreak of
Occupational Lung Disease.”  International Journal of Occupational and En-
vironmental Health, v4, n1 (January-March 1998): pp. 19-32.

26. Roush, W.  “Publishing Sensitive Data: Who Calls the Shots?”  Secrecy dispute
pits Brown researcher against company.  Science v276, (April 25, 1997): pp.
523-4.

27. Knox, R. A.  “Rhode Island Firm Wanted Doctor Silent on Lung Research.”
Boston Globe, May 12, 1997.

28. O’Hara, Jane.  “Whistleblower.”  Maclean’s (November 16, 1998): p. 64.
29. Taylor, Paul.  “A Doctor Takes on a Drug Company.”  The Globe and Mail

National News (August 13, 1998).
30. Bonetta, Laura.  “Inquiry into Clinical Trial Scandal at Canadian Research

Hospital.”  Nature Medicine, v4, (October 1998): p. 1095.
31. Foss, Krista and Taylor, Paul.  “Olivieri Reinstated in Sick Kids Truce.”  The

Globe and Mail News (January 27, 1999).
32. Anderson, Christopher.  “Scripps Backs Down on Controversial Sandoz Deal.”

Science, v260, (June 25, 1993): pp. 1872-1873.
33. Signals, “Of mice, men, SNPs, targets and other research tools.” (April 8, 1998).

http://www.signalsmag.com.
34. Letter to research scientist on stationery from The Jackson Laboratory, Bar

Harbor, ME, informing him of the Laboratory’s obligation to inform all recipi-
ents of these mice of the conditions for their use.  (April 2, 1998).

35. Marshall, Eliot.  “NIH, DuPont Declare Truce in Mouse War” (agreement re-
laxes provisions on use of genetically engineered mice).  Science v281, (August
28, 1998): pp. 1261-2.

36. Wadman, Meredith.  “DuPont Opens Up Access to Genetics Tool.”  Nature
v394, n6696 (August 27, 1998): p. 819.

37. Public Law 96-517 (December 12, 1980), (Government Patent Policy Act of
1980), commonly known as the Bayh-Dole Act which amended Title 35 USC,
by adding Chapter 18, Section 200-212.



 NEW SECRECY IN SCIENCE: GOVERNMENT-IMPOSED TO SELF-IMPOSED 311

38. Hardin, Garrett.  “The Tragedy of the Commons.”  The population problem
has no technical solution; it requires a fundamental extension in morality.  Sci-
ence v162 (December 13, 1968): pp. 1243-1248.

39. Heller, Michael A. and Eisenberg, Rebecca S.  “Can Patents Deter Innovation?
The Anticommons in Biomedical Research.”  Science, v280, (May 1, 1998):
pp. 698-701.

40. “Patenting Research Tools and the Law.”  Intellectual Property Rights and
Research Tools in Molecular Biology.  Summary of a Workshop Held at the
National Academy of Sciences/National Research Council, February 15-16,
1996. pp. 4. National Academy Press 1997.  http://www.nap.edu/catalog/
5758.html.

41. Intellectual Property Rights and Research Tools in Molecular Biology.  Sum-
mary of a Workshop Held at the National Academy of Sciences/National Re-
search Council, February 15-16, 1996.  Introduction. pp. 1-3.  National Acad-
emy Press 1997.  http://www.nap.edu/catalog/5758.html.

42. Report of the NIH Working Group on Research Tools—6/4/98.  Presented to
the Advisory Committee to the Director, June 4, 1998.  pp. 1-21. http://
www.nih.gov/news/researchtools/index.htm.

43. Principles and Guidelines for Recipients of NIH Research Grants and Con-
tracts on Obtaining and Disseminating Biomedical Resources: Final Notice.
Federal Register, v64, n246 (December 23, 1999): 72090-72097.

44. Marshall, Eliot.  “New NIH Rules Promote Greater Sharing of Tools and Ma-
terials.”  Science v286, (December 24, 1999): pp. 2430-2431.




