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The Open Society 
John R. Ope1 

The American Association for the Ad- 
vancement of Science represents the fin- 
est tradition of American science and 
engineering. This tradition is based on 

' 

the premise that science must be open 
and free, not only providing access for 
laymen and students to the excitement of 
scientific discovery, but also inviting 
them to explore with experts the techno- 
logical choices open to a free society and 
to understand their consequences. 

Science offers the power to find more 
choices and better answers, but its bene- 
fits must be earned-they are not given. 
Their price is the willingness to examine 
critically the future consequences of to- 
day's choices, to embrace the inevitabil- 
ity of change enthusiastically, and to 
trust the processes of our free and open 
society to guide that change. I applaud 
and share the optimistic note that I de- 
tect in the year 1984. 

Thirty-six years ago, in 1948, George 
Orwell forecast the ultimate chapter in 
the story of the closed society: man- 
kind's enslavement by a malevolent des- 
pot in control of an all-powerful technol- 
ogy. Much of our 1984 world is indeed 
Orwellian, being characterized by obscu- 
rantism, thought control, and forbidden 
knowledge. But this is not the case in the 
free world of the West. Here, in the 
decades since Orwell wrote, we have 
witnessed not the encroachment of a 
closed society but a brilliant chapter in a 
long history of the open society which 

began in ancient Athens. It is that chap- 
ter in which the open society's scientific 
and technological and industrial progress 
has blazed the way. Since 1948-through 
freedom, innovation, and creative ener- 
gy-the countries of the West, led by the 
United States, have accomplished a 
memorable transformation by multiply- 
ing our total national output and per 
capita income many times over and rais- 
ing up our wartime enemies into giant 
industrial powers and good friends. We 
have witnessed an explosion of science 
and technology increasingly devoted to 
the human use of human beings. 

Indeed it can be said that this year 
1984 is not the year of Big Brother and 
an enslaving closed-circuit television. 
Instead, it is the year of Everyman, 
served by a proliferating and liberating 
new information technology-from the 
calculator to the copier to the personal 
computer to new forms of telecommuni- 
cations. 

So in the year 1984 we can, and 
should, celebrate these triumphs of the 
open society. But we should also recall, 
as the people of Athens learned more 
than 2000 years ago, that those triumphs 
do not come automatically. The open 
society, unlike the closed society, has its 
own particular vulnerabilities, including 
a propensity to self-indulgence, to con- 
tention among special interest groups, 
and to slackenings in self-discipline. The 
capacity of the open society to survive 

Although a detailed characterization is generally 
lacking, subsea permafrost is believed to be 
thermally rather unstable and it can occur within 
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well offshore (40 km). If the interstitial ice in 
such permafrost were to melt, the resulting soil 
compaction could cause pipeline failures. 
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and prosper depends-as a closed socie- 
ty does not-on the ability of free indi- 
vidual citizens and their chosen leaders 
to face facts, think, define, distinguish 
real problems from false problems, enter 
into dialogue, and come to agreement. 

These are qualities of pragmatism and 
cooperation. All of us as citizens must 
use them specifically to reinvigorate 
three key features of our open society: 
its economic health and competitive- 
ness; its capacity for self-renewal 
through its educational system; and its 
practice of the greatest possible open- 
ness in international relations. All three 
need strengthening and they need it now. 

Economic Health and Competitiveness 

Let me begin with the reinvigoration 
of our national economic health and in- 
ternational economic competitiveness. 
There are many signs of erosion: (i) the 
drop in our share of world exports from 
about 18 percent in 1960 to 12 percent in 
1982; (ii) a loss of market share here in 
the United States in such products as 
steel, automobiles, and consumer elec- 
tronics; and (iii) a trade balance that has 
gone from a $9 billion surplus in 1975 to 
two projected deficits in a row approxi- 
mating $100 billion each. 

We need to undertake many actions to 
turn these indicators around. The most 
immediate is to regain our fiscal sanity. 
In the past 30 years the United States has 
had exactly four balanced budgets. Our 
national debt today exceeds $1.5 tril- 
lion-nearly $7000 for every American 
alive. To pay the interest on that debt 
costs us today 16 percent of our federal 
revenues. In addition. we face an un- 
precedented series of'future deficits of 
$200 to $300 billion a year. If these 
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deficits persist, it will mean higher inter- 
est rates, a renewal of recession, a re- 
newal of inflation, or all three. 

To bring those budget deficits down, 
we have to make major and deep cuts in 
government spending, including specifi- 
cally cuts in defense and cuts in entitle- 
ments. The President and Congress have 
recently made a tentative start along this 
road, but we have a long way to go. We 
should start now and not make our prob- 
lem worse by waiting until after the 
elections. 

To strengthen our economic competi- 
tiveness, we also need tax reformation 
that would not only contribute to a low- 
ering of the deficits, but also encourage 
savings instead of consumption, help us 
move toward the rates of personal saving 
of our principal competitors, Germany 
and Japan, where saving rates outstrip 
ours by two or three to one. Personal 
saving, which means new and better 
tools and plants, has enabled these coun- 
tries to outdistance us year after year in 
improving productivity and raising living 
standards. These are overriding econom- 
ic imperatives. We should not divert our 
attention from them by looking at false 
problems such as at the assertion, for 
example, that the United States is dein- 
dustrializing and that less and less of our 
CiNP every year comes from manufac- 
turing. The plain fact is that over the past 
decade the percentage of our GNP con- 
tributed by manufacturing has not de- 
creased. We also should not bemuse 
ourselves with false solutions, such as 
current proposals for something called a 
national industrial policy. 

These many and varied proposals in- 
clude the establishment in Washington of 
two new agencies. First, a powerful 
1980's style Reconstruction Finance 
Corporation (RFC)-a bank that, in re- 
turn for vague concessions from manage- 
ment and labor, would make cheap loans 
and subsidies to economically promising 
industries and to other industries hard hit 
by foreign competition. Second, a tripar- 
tite board, with representatives from 
government, business, and labor, that 
would analyze economic trends, recom- 
mend specific industries and companies 
deserving of federal bankrolling, and 
chart and pilot the future course of the 
American economy. 

We do not need this kind of organiza- 
tional remedy. It has repeatedly failed 
here and elsewhere in the past: the estab- 
lishment of a new agency with an omni- 
science allegedly more effective than a 
market system. What we do need is 
pragmatism, compromise, and action on 
our real problems, deficits, and tax refor- 
mation. And we need them now. 
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Education 

The strengthening of our scientific and 
engineering vitality is a second major 
national task. The signs of its weakening 
are clear: (i) an inadequate representa- 
tion of Americans in our engineering 
graduate schools, where foreign students 
have been receiving approximately half 
the doctorates; (ii) thousands of vacan- 
cies in our engineering faculties, with 
particular gaps in computer ecience and 
electrical engineering; (iii) shortages of 

cantly to basic understanding. And gov- 
ernment must bear a cooperative respon- 
sibility in helping to fund academic re- 
search, particularly in fundamental sci- 
ence. 

Above all, we must improve the per- 
formance of our secondary schools by 
reversing the long slide in SAT scores, 
verbal and mathematical, of our high 
school graduates, reversing the erosion 
in SAT scoring of young men and women 
planning to enter high school teaching, 
and reversing the decline in the numbers 

Summary. The open society, unlike the closed society, requires constant citizen 
thought and action to ensure that it will continue to survive and prosper. Today in the 
United States we should give particular attention to three immediate problems. We 
should reinvigorate our national economic health and international competitiveness, 
particularly by reducing our unprecedented budget deficits and reforming our tax 
system. We must strengthen our scientific and engineering vitality, particularly in 
graduate engineering education and in secondary school instruction in science and 
mathematics. And we should work with our allies in the free industrialized world to 
keep our international open society as open as possible, encouraging a flow of people 
and information and ideas across national boundaries while instituting sensible and 
efficient safeguards against leakage of critical military technology to the Soviet Union. 

trained researchers in these same fields 
in industry, shortages that intensify de- 
mand and divert doctoral candidates 
from academic careers; (iv) university 
laboratories with obsolete equipment; 
(v) schools of engineering eager to equip 
their students for careers in exciting new 
fields of automated design production 
and quality management but unable to 
find resources to effect radical changes; 
and (vi) an erosion in high school educa- 
tion in the sciences and mathematics. 

To help reverse these trends I believe 
that we should modify our tax laws to 
stimulate further industrial R&D and in- 
dustrial gifts of equipment and research 
funds to universities. We should invest 
more of our national budget to help our 
engineering schools keep current with 
the fast pace of today's industrial engi- 
neering by modernizing university equip- 
ment and curricula, increasing funding 
for graduate students and young faculty 
members, and furthering university-in- 
dustry cooperation in research. 

In the past 2 years American industry 
has provided vital funding for new aca- 
demic laboratories for research in micro- 
electronics, magnetic information stor- 
age technology, robotics, and computer- 
aided design. Thousands of cooperative 
projects bring together small groups of 
researchers from university and industri- 
al laboratories. 

Yet, we must do even more, while 
taking care to ensure that all such proj- 
ects fit the universities' requirement for 
publishable work that contributes signifi- 

of qualified science and mathematics 
teachers produced in recent years by our 
institutions of higher education. 

This job will take time. But if I had to 
pick any single task in education that I 
would put at the top of the list, this 
secondary education job would be the 
one. We have to roll up our sleeves and 
go to work in public school systems to 
insist that they heighten instruction, par- 
ticularly in science and mathematics, 
and we have to pay what it takes to 
recruit well-trained people. 

A quarter century ago, Sputnik 
shocked us into action and we reversed a 
similar slide in our schools. The job took 
cooperation all the way from neighbor- 
hood parent-teacher groups to universi- 
ties to the halls of Congress. Today we 
need another concerted effort-sus- 
tained hard-headed analysis of the prob- 
lem, and sustained citizen action to solve 
it. 

Openness in International Relations 

A third major task that I want to 
discuss is not confined to the United 
States alone, but is one we share with 
our friends throughout the free industri- 
alized world: keeping this international 
open society as open as possible. 

This openness, this flow of informa- 
tion and people and ideas across national 
boundaries, is the greatest thing we in 
the West have going for us. This flow 
feeds on itself. It creates scientific and 



technological advance, and with it we 
have written a great record of achieve- 
ment. 

Yet there is a corollary. We no longer 
live in the world of 1948, when the 
United States had a virtual monopoly on 
advanced science and technology. At 
that time, we had an overwhelming pre- 
ponderance in scientists and engineers 
who were enriched by brilliant scientists 
who came to us from a dozen lands 
because of oppression. We also had the 
unilateral power to control the interna- 
tional movement of many technologies 
because we alone had them. 

Today foreign firms produce approxi- 
mately 75 percent of all exports of high 
technology products in the free world. 
Throughout the Western world there ex- 
ist in abundance dual-purpose technolo- 
gies usable not only in commercial prod- 
ucts but in weapons systems as  well. 
NATO's defenses depend on these criti- 
cal technologies developed primarily for 
commercial products. The Soviet Union 
has shown it will go to  great lengths to 
obtain these same technologies by both 
legal and apparently illegal means with 
the intent of using them for military 
purposes. 

Given these facts, what must we do to 
assure our national security? Our nation- 
al leaders have enunciated their great 
concern over this problem. All of us 
have a responsibility to  contribute to  a 
constructive and effective solution. To  
this end, we should define the problem 
with great precision. For  example, I be- 
lieve we can in some measure shrink the 
scope of the problem simply by speeding 
up our process of military procurement. 

The technologies that we are trying to 
protect are largely dual use. The pace 
between a technology's development 
and its appearance in a commercial prod- 
uct nearly always outstrips the pace be- 
tween a technology's development and 
its appearance in a weapons system. To  
narrow this gap-as David Packard, a 
former deputy defense secretary, has 
urgently argued-would not only fortify 
our defense capability, but would also 
reduce demands for government inter- 
ventions in West-West technology trans- 
fers. 

I believe we can also narrow the prob- 
lem by more effective methods of catch- 
ing malefactors, those who violate our 
export control laws. If militarily vital 
technology reaches the Soviet Union be- 
cause somebody breaks the law, as it 
frequently has, the answer is not more 
controls or more licensing requirements 
piled on the honest traders. The answer 
is more effective enforcement by our 
government and our allies. 

When we come to devising licenses 

and controls, we should excerise all pos- 
sible precision and not try to put a little 
fence around everything. Instead, we 
should put a tall fence around genuinely 
critical technologies. 

For example, I believe we should ex- 
clude from the list of militarily critical 
technologies all those technologies that 
are not truly militarily critical and that 
are readily available in commerce. If the 
Soviet Union can get a technology from 
a Western source, it will d o  us no good to 
fence it into the continental United 
States. We should concentrate on the 
most effective technology-transfer mech- 
anisms, such as  turnkey factories, pro- 
cess equipment, and manufacturing tech- 
niques-the means of production, the 
know-how. We should not try to control 
such things as  articles in technical jour- 
nals, trade exhibits, and conversation at 
academic conferences. 

Above all, we should keep our eye on 
the crucial need to strengthen our alli- 
ances: keep the multinational, multidi- 
rectional flow of technology going with 
the greatest possible freedom and force. 
We should work to strengthen multilater- 
al controls within the COCOM (Coordi- 
nating Committee) organization, which 
is made up principally of NATO coun- 
tries, and agreements with friendly coun- 
tries outside COCOM and with neutrals. 
Such strengthening of the alliance will 
require dialogue, candor, trust, and a 
willingness to compromise. 

Yet, we can undermine this by bogging 
down in quarrels over minute proce- 
dures; by insisting, for example, that the 
U.  S .  government-not an allied govern- 
ment-must license for resale a U.S. 
machine owned by an allied-country cus- 
tomer. We can also undermine the alli- 
ance by imposing roadblocks on the dis- 
semination of technological information 
to foreign nationals, whether they are 
students, professors, scientists, or engi- 
neers in industrial laboratories. 

Today foreign nationals fill half the 
classrooms in our graduate schools. 
They write half the technical articles in 
some of our major journals in computer- 
aided design, information theory, and 
electronics. Many of these people will 
make their careers here in the United 
States, help fill the vacancies in our 
engineering faculties, and help relieve 
the severe shortage of researchers in our 
industrial laboratories. 

By heavy-handed restrictions on what 
research they can do, and what informa- 
tion they can have access to, we not only 
cut ourselves off from this source of 
trained manpower, but also alienate 
them and in some measure weaken what 
we most need to preserve-the techno- 
logical openness of the West. 

Conclusion 

S o  there are three major problems we 
face: restoring our economic competi- 
tiveness; reinvigorating our science and 
technology; and keeping the open socie- 
ty of the West open while instituting 
effective protections of militarily critical 
technology. These jobs demand prag- 
matic thought, willingness to  enter into 
dialogue, and concerted action. They 
exemplify what is demanded of us if we 
hope to keep this open society flourish- 
ing in the decades ahead as  it has flour- 
ished in the decades preceding 1984. 

If all of us d o  our part, we can hold out 
for ourselves the great hope of seeing the 
day when many of today's international 
fences will fall and technology will flow 
instantly and freely across all national 
borders. Technology will then be at  the 
command not of an all-powerful govern- 
ment, but of individual citizens every- 
where on earth, because the amount of 
technology-specifically information 
technology-per capita is one trenchant 
index of freedom. 

Just ask yourself how indefinitely a 
society can remain scientifically and 
technologically competitive if it thwarts 
and throttles the free flow of information 
among its people, and specifically among 
its scientists. If it permits that free flow 
of information, how indefinitely can that 
totalitarian society remain totalitarian. 

Nothing could help the cause of free- 
dom more than an unlimited proliferation 
of computer networks and copiers and 
telephones and newspapers and televi- 
sion channels and books and journals 
throughout every obscurantist society on 
earth, including the Soviet Union. 

The new technologies, I believe, are 
indeed freedom's best friend, and every 
scientist and engineer in the free world 
ought to be proud of his or her part in 
their advancement. 

More than 2000 years ago in Thucydi- 
des' History of the Peloponnesian War, 
Pericles described Athens and the Athe- 
nian mind in these words: "I say that as  
a city we are the school of all the known 
world. . . . We throw open our city to  
the world, and never . . . exclude for- 
eigners from any opportunity of learning 
or observing . . . trusting less in system 
and policy than to the native spirit of our 
citizens. . . ." Ever since, that Athenian 
ideal has inspired the civilizations of the 
West. Of course, we have problems. We 
always will. But they are the problems of 
a society that is open, not closed-the 
open society of Western democracy, the 
open society of science. 

We can overwhelm those problems, as  
we always have. But only if, with prag- 
matism and cooperation, we do our part. 




