only conventional chemistry carried out
under complicated conditions gives
grounds for optimism, since it limits
the boundaries of the problem. How-
ever, it also imposes a limitation on
what might be expected from funda-
mental catalysis research. Most funda-
mental catalysis researchers do not rest
their hopes on a single dramatic dis-
covery which will make it possible to
predict in detail the best catalyst for
any specific reaction. The idea that
catalysis researchers work with this goal
in mind is as unrealistic as the idea that
workers involved in practical catalysis
development select constituents for cat-
alysts by throwing darts at the periodic
table. Although the fundamental catal-
ysis researcher does not expect to ad-
vance ahead of general chemical knowl-
edge, he does hope that he will not

continue to lag behind. Infrared spec-
troscopy has provided a significant step
toward closing the gap.
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Biomedical Science in Europe

Because of differences in their philosophies, Europe
and America have much to offer each other in science.

R. P. Grant, C, P. Huttrer, C. G. Metzner

Modern science was born in Europe.
Here, for 500 years, biological and
medical research grew, and here its
leadership has been, unchallenged by
any other part of the world until the
past generation. World War II was
catastrophic for European science. In
certain countries as much as 60 per-
cent of the scientific manpower was
lost—fled, killed, or exported. Hos-
pitals and universities were destroyed.
Virtually only a tradition was left in-
tact. Now, nearly 20 years later, Euro-
pean science is approaching reconstitu-
tion, and its eminence is reemerging.

A rectangle in the middle of the
map of Europe roughly outlined by
lines connecting Rome, London, Stock-
holm, and Vienna has been the strong-
hold of European science. Here eco-
nomic recovery has been most com-
plete, cultural contact closest, and sci-
entific restitution most rapid. In this
article we attempt to study the pat-
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scientific communities in biomedicine.
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In 1960 the number of full-time medi-
cal faculty members in the United
States was more - than three times as
large as the number in Western Eu-
rope. But the United States moved
much more rapidly toward full-time
staffing of its medical schools than
Europe did. Furthermore, biomedical
research is not confined to universities
and medical schools in Europe, as it
tends to be in the United States. For
example, in Western Europe there are
nearly 100 major “institutes” devoted
to biomedical research which are in-
dependent of, although often situated
near, universities. Some of them are
government-owned and operated—for
example, the Istituto Superiore di
Sanita in Rome, which employs a thou-
sand scientists and technicians. Others
are mainly government-financed but
are operated independently of the gov-
ernment or universities—for example,
the 44 Max Planck institutes of West
Germany, which together employ a
thousand scientists. Still others are pri-
vate, such as the Pasteur Institute of
Paris, the Carlsberg Foundation in
Copenhagen, and the Nuffield Institute
in London. When we add the number
of scientists in these institutes to the
number on full-time staffs of the medi-
cal schools, we find that the biomedi-
cal manpower pool in Western Europe
is very nearly as large as that in the
United States.

But herein lies the largest single
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problem for European science. This is
not a single community, even scientif-
ically. The 12 nations included in this
tiny portion of the world represent 12
vying cultures, and their peoples speak
nine different languages. At its best,
nationalism promotes pride in a coun-
try’s achievements: Holland has her
Boerhaave and Christian Huygens, Eng-
land her Harvey, Germany a Virchow
or a Koch, Sweden a Tiselius, France
a Claude Bernard, and so on. At its
worst, nationalism has fostered the war-
fare that has repeatedly swept across
this part of Europe.

Today, the forces tending to pull
European nations together are mainly
economic. Surprisingly, science is not
prominent among them. It is widely
acknowledged that CERN (the Euro-
pean Center for Nuclear Research),
the largest European scientific collab-
orative effort, is primarily the result
of financial imperatives (the costliness
of this type of research and its po-
tential for industrial development) and
secondarily the result of the intrinsic
benefits of collaboration among scien-
tists. Efforts to create an organization
parallel to CERN in biological sciences
(CERB—European Council for Biolog-
ical Research) have not so far received
much encouragement from FEuropean
governments, perhaps because the fi-
nancial imperatives do not generally
apply to basic biologic research. Like-
wise, the various compacts among Eu-
ropean nations on coal and mineral
resources, atomic energy, space re-
search, telecommunications, and so on,
though they sometimes contain provi-
sions for basic and developmental re-
search, are born mainly of economic
factors. The Common Market agree-
ment has led to the establishing of
more than 200 confederations to co-
ordinate various commercial and pro-
fessional interests among the signatory
nations. Not a single one is primarily
scientific. One of the original goals of
the Common Market was to promote
the free flow of professional medical
personnel among member nations. This
year, 6 years after the signing of the
Treaty of Rome, the rectors of uni-
versities of member nations will meet
to discuss a first step toward this goal,
the equivalence of medical licensure.

To be sure, the vast expansion of
private industry in Europe has led to
a certain amount of internationaliza-
tion of research. In the biomedical field
such pharmaceutical companies as Phil-
lips-Uphar in Holland, Bayer in Ger-
many, Lepetit in Ttaly, Rhone-Poulenc
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in France, and firms in Switzerland
and other countries (including the
United States) have each created net-
works of factories and research labora-
tories throughout Europe as well as
in North and South America. There is
a considerable flow of scientists and
technologies within these networks, but
the internationalization remains mainly
in the domain of competitive private
industry.

Within the biomedical scientific com-
munity itself there are early but un-
mistakable signs of a search for a
“BEuropean” identity. The International
Brain Research Organization (IBRO),
under UNESCO sponsorship, while an
international, world-wide organization,
has done much to coordinate European
efforts in brain research, and a similar
organization in cell biology, the Inter-
national Cell Research Organization,
has recently been established. There
are also increasing examples of collab-
oration among FEuropean scientists.
Within the past 5 years collab-
orative efforts in cancer chemother-
apy, perinatal morbidity, tuberculin ef-
fectiveness, geographic pathology of
heart disease, and so on, have brought
European scientists together, often in
collaboration with American scientists.
In another pattern, small informal Eu-
ropean ‘“‘clubs” in such fields as en-
docrinology and pulmonary physiol-
ogy have begun to appear, as an an-
swer to, if not a protest against, the
huge international congresses which, so
far, have been nearly the only oc-
casions when a European biomedical
scientist would meet his colleagues
from other countries. Finally, interna-
tional research institutes, staffed by
scientists from various countries (main-
ly European), are beginning to ap-
pear. For example, in basic biomedi-
cal fields, there are two in Naples—
one in marine biology, the other in
molecular genetics—which are mainly
supported by the Italian Government
but also receive support from other
countries (including the United States).
Another, in molecular biology, is in
process of organization, sponsored by
nearly 200 scientists from various Eu-
ropean countries and Israel.

The Role of Language

Science depends upon the written

word, and this is a major reason why
a single biomedical scientific communi-
ty has had difficulty in emerging in
Europe. Western Europe may be divid-

ed into four groupings according to the
language used for communicating sci-
ence. The four languages are English
(which tends to be the scientific langu-
age for the Nordic countries and Hol-
land as well as for Great Britain),
French, German, and Italian. No one
of these four languages has been
so conspicuously stronger than the
others scientifically as to become
a “voice” for biomedical scientists of
other European nations. Nor is one of
them likely to become such a “voice,”
because in many fields this role has
already been assumed by American
journals. The United States, with a
scientific community larger than the
four European groups combined, is
served by a single language. With so
many scientists to draw from, certain
American journals have attained a
scientific quality and authority that
few European journals can match. Sev-
eral have become the international
voice for their field, a position they
have strengthened by adding promi-
nent scientists from abroad to their edi-
torial boards. Nature in London and
Experientia in Basel are perhaps the
cnly European biomedical journals
which regularly attract contributors in-
ternationally. As a result, European sci-
entists often aim for publication in
American journals rather than in their
national media when they wish to reach
an international audience.

The absence of a single “voice” for
European scientists in a given field is
paralleled in the professional societies.
Just as among the 3000 biomedical
journals listed in Index Medicus there
are only two which carry the word
FEuropean in their title, so there are only
five officially listed “European” socie-
ties in biomedical fields; yet there are
more than 70 “International” or
“World” biomedical societies and hun-
dreds of national and language-group
biomedical societies in Europe. Per-
haps the recently established European
Federation of Biochemical Societies
will set a pattern for European bio-
medical science in this regard.

Not only has the European scientist
little opportunity to see himself as a
part of a regional scientific community
but he has no ready way to learn of
more general scientific developments in
neighboring countries. Great Britain is
the only European country which pro-
vides in its biomedical journals editorial
comment and news on academic and
political developments in science simi-
lar to the comment and news offered
in the American journal Science. And
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there are no European “forums” (and
few national ones) for open discussion
of broad aspects of biomedical sci-
ences and education such as the Amer-
ican scientific community has in the
American Association for the Advance-
ment of Science, the American As-
sociation of Medical Schools, the Fed-
erated Societies, and so on. As a re-

sult, European governmental science
administrators usually know more
about developments in the United

States than about developments in oth-
er European countries, and many Eu-
ropean scientists know their Ameri-
can colleagues far better than they
know their colleagues in other coun-
tries of Europe.

A potentially important unifying
agency for European biomedical sci-
ences is the European office of the
World Health Organization (WHO).
Although the FEuropean nations are
among the largest contributors to the
general fund of WHO, the European
Regional Office receives the smallest
budget of any of the six WHO regions
(2). At present, all research conduct-
ed under WHO auspices is handled
in Geneva. The European Regional Of-
fice, with its central offices in a hand-
some building in Copenhagen, uses its
limited funds to promote conferences
and training courses in public health
problems common to its member na-
tions, which include Russia and the
European satellite nations. Its budget
and its charter have so far not per-
mitted it to play a role in coordinating
European developments in biomedical
research or in undergraduate and
graduate medical education. Many
hope it may grow in this direction,
for the need is becoming greater and
greater, as national support of science
increases in the 12 countries.

A regional pooling of biomedical re-
search and training resources has been
attempted among the Scandinavian
countries. In 1953 the Nordic Council
was established, an interparliamentary
advisory agency of Denmark, Finland,
Norway, Iceland, and Sweden. Its pur-
pose is the discussion of common prob-
lems which have no military or politi-
cal implications, for, while Denmark
and Norway belong to NATO, Sweden
does not, and Finland is uneasy in
its relation to Russia. The council has
been especially active in medical mat-
ters. It created a Postgraduate School
of Public Health in Gothenburg to
serve the five nations; it has coordinat-
ed the arctic research activities of the
member nations into a single organi-

23 OCTOBER 1964

zation, launched a common drug-evalu-
ation agency, set up a science informa-
tion exchange center, and established
equivalent medical licensure for its
member nations, which allows doctors
licensed in any one of the five coun-
tries to practice in the others. Stimu-
lated by the efforts of the Nordic Coun-
cil, the national medical associations
of the member countries have met to-
gether in recent years. This, in turn,
has led to the establishment of joint
refresher courses for physicians, pool-
ing of resources for specialized resi-
dency training, and so on. While each
nation continues to foster professional
literature in its own language, English
has been adopted as a second scientific
language by all five nations, and all
Scandinavian professional journals now
use the language.

There is another reason why greater
pooling of biomedical resources will
be needed in Western Europe. Seven
of the 12 economically advanced coun-
tries have five or fewer medical schools.
With so small an annual output of
candidates, these countries cannot ex-
pect to maintain excellence in all bio-
medical fields, and certain more ad-
vanced and costly fields of research
must remain undeveloped. The United
States, on the other hand, has the out-
put of 87 medical schools to choose
from, and it appears from published
National Institutes of Health data that
there may be 12 to 15 candidates
in advanced training for each senior
academic position which becomes open.
This degree of winnowing for excel-
lence is impossible to achieve in even
the larger European countries.

As a result, international selection
of senior staff is becoming more and
more frequent in the smaller European
countries. In 1963 Holland appointed
to its science faculties seven profes-
sors who were nationals of other coun-
tries (two Italians, three Americans,
one Swiss, and one German). In the
Scandinavian countries, by common
agreement, when a professorship be-
comes vacant in one of the countries
it is advertised in the appropriate pro-
fessional journals of all the others; any-
one who believes himself qualified may
apply, and nationality is not a major
consideration in the final appointment.

The Administration of Science
Every advanced country now has

one or more governmental agencies for
the surveillance and support of sci-

ence (3). This is primarily a response
to the economic and industrial impor-
tance of science. The Organization for
Economic Cooperation and Develop-
ment (OECD) (4) has underscored
the significance of science for national
economics by conducting a major, ex-
haustive survey of the scientific and
technologic resources of all its mem-
ber countries. In 1963 OECD spon-
sored the first international meeting of
Ministers of Science, or their equiva-
lents, from all 20 of its member coun-
tries. That economic and industrial fac-
tors are the principal forces behind
the forward surge of science in the
Western world is evident from the
fact that at least 80 percent and often
90 percent of the governmental budg-
et for research in these countries is
devoted to engineering- and industry-
related research. Biomedical research,
which has few industrial implications
beyond pharmacology, receives quite a
small part of national research budg-
ets. In the United States, where the
percentage of gross national product in-
vested in research and development is
the highest in the world, biomedical
sciences receive 7 to 8 percent of the
national science and technology budget.

While all countries have governmen-
tal science agencies, the organization of
the agencies varies from country to
country. Nevertheless, the governmental
science agencies of Europe have certain
features in common which distinguish
them from U.S. agencies.

In the first place, the word science
has a much broader meaning in con-
tinental Europe than it has in the
United States or Great Britain. Vir-
tually all fields of academic scholar-
ship—philosophy, theology, history,
archeology, philology, and so on—are
considered “sciences” in these coun-
tries, and the organization of govern-
mental science agencies reflects this
broader definition,

Perhaps nowhere else is this broad
interpretation reflected in the organi-
zational structure to the extent that it
is in Ttaly. There the National Re-
search Council (Consiglio Nazionale
delle Ricerche, or CNR) divides its
authority and budget among ten com-
mittees, each representing a different
“science.” But the committees differ in
size, each having as many members
as there are “fields” in that science.
For example, the law committee has
only four members, but biology-medi-
cine, the largest, has 24 (a zoologist,
an anatomist, a geneticist, a cancer ex-
pert, and so on). To assure a com-
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pletely democratic situation, not only
is every “science” and every “field”
given representation in the CNR but
all of Italy’s 2200 professors of science
take part in nominating and then elect-
ing the 114 committee members. A
single small committee appointed by
the government and responsible direct-
ly to the prime minister apportions the
funds among the ten committees, which
have virtually complete authority with-
in their domains.

In Holland, on the other hand, the
primary aim has been to bring the
research interests of private industry, of
the government, and of the universities
into a single pattern. Being a tiny coun-
try with limited research resources,
Holland saw a need to protect research
programs in basic science in the uni-
versities in the face of rapid growth of
industrial research. Her solution is to
have two agencies—one {Organisatie
voor  Toegepost-Natuurwetenschappe-
lijk  Onderzoek (TNO)] for ap-
plied” research and the other [Zuiver
Wetenschappelijk  Onderzoeck (ZWO)]
for “pure” research; TNO supports
clinical and public health research in
addition to engineering and industrial
research, while ZWO supports a wide
range of scholarship in the humanities
as well as biology, basic medical re-
search, natural sciences, and so on. The
two agencies are organized quite dif-
ferently in order to encourage partici-
pation of industry in TNO. For ex-
ample, while ZWO is entirely a govern-
mental agency responsible to the prime
minister, TNO is administratively in-
dependent of the government. Private
industry is represented on its govern-
ing board, and a large portion of its
budget comes directly from industry.
Most countries of Western Europe have
more machinery for including the sci-
entific interests of private industry in
the structure of their governmental sci-
ence agencies than the United States
has.

A still different pattern is seen in
the United Kingdom and, generally,
in the Scandinavian countries. Here, as
in the United States, the word science
is more narrowly defined, to embrace
only the so-called “natural” and “bio-
logic” sciences. As a result, in the
United Kingdom and the Scandinavian
countries the surveillance of medical
science tended to emerge more directly
from the government’s concern with
health matters than from its concern
with education, as was the case in other
countries on the continent. According-
ly, in the United Kingdom and the
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Scandinavian countries there is a body
to guide biomedical research, general-
ly called a Medical Research Council,
which is more independent of other
science-supporting agencies than are
corresponding agencies in the non-
Scandinavian countries on the conti-
nent.

It might seem cumbersome for the
governmental science agencies of the
non-Scandinavian continental countries
of Western Europe to concern them-
selves with philosophy, archeology, law,
and so on, in addition to natural and
biological sciences. But as a German
educator pointed out, “sometimes it is
useful for a physicist or a medical sci-
entist to have to defend his budget be-
fore a committee which includes phi-
losophers and historians.”

Methods of Financing Research

Another striking difference between
U.S. and European machinery for sup-
porting biomedical research is found in
the funding method. The NIH (which
is by far the largest single source of
funds for biomedical research in the
United States) in 1963 distributed over
75 percent of its total funds by a com-
petitive project-grant method (§). It
is difficult to obtain exactly compara-
ble data from the various countries,
but it appears that no European coun-
try awards as much as a third of its
total funds for biomedical research by
a “competitive project-grant mecha-
nism.” Instead, most of these funds
are distributed in a general subsidiza-
tion of departments, or total under-
writing, of institutes. Often these in-
stitutes are administratively within the
government, and most of them are in-
dependent of universities.

Why is competitive project-support
so little practiced in Europe? One rea-
son is that establishment of the strong,
fully subsidized research institute ante-
dated the development of governmen-
tal machinery for financing research
in most parts of Europe. In addition,
the European professor has always had
more power over the activities and fi-
nancing of his department than his
counterpart in America has had.

But there is another, more important
explanation. In small countries with
small populations of scientists a com-
mittee of “experts” selected to judge
competing applications would often in-
clude most, if not all, of the scientists
working in that field. The “conflict of
interest,” which occurs even in large

countries when the consultants are
themselves grantees, makes a competi-
tive grant system impossible in a small
country and difficult in even the larger
countries of Europe. Departmental and
institute subsidization avoids this prob-
lem by, in effect, basing the awards
on the scientific stature of the director
or professor rather than on the merits
of individual projects.

The virtual absence of competitive
grant mechanisms in Europe is respon-
sible for one of the serious problems
confronting European biomedical re-
search: it is difficult for the young
but experienced investigator to develop
an independent research program or
pursue his own research ideas. He is
usually totally dependent financially
upon his professor or institute director,
and therefore often obliged to follow
prescribed research paths. In addition,
in virtually all European countries the
opportunities at academic echelons cor-
responding to the levels of assistant
professor and associate professor are
extraordinarily scanty. These two clr-
cumstances conspire to create a bleak
and frustrating career prospect for the
young biomedical scientist in Europe.
This is especially true in French- and
German-speaking countries and in
Italy, and in these countries the rest-
lessness and agitation for reform by
the young and middle generations of
biomedical scientists are most mani-
fest.

But a nation, to move forward in
science, must have the advice of its
scientists, even though they are them-
selves supported by the agency they
are advising. Most European countries

"~ have found a way out of this dilemma

by a mechanism which varies little
from country to country and is little
used in the United States. In effect,
when the agency decides that a partic-
ular field of research should be ex-
amined for possible expansion, it gath-
ers all the experts in that field to-
gether, gives them an annual budget,
tells them how long funds will be pro-
vided, and gives them full authority
in expending the funds. Usually, the
special committee has periodic, com-
bined business-scientific meetings and
submits an annual report on its sci-
entific and administrative progress in
that field. The scientists, in effect, guide
their own subsidization in a fashion
calculated to exploit rather than avoid
their double interest. The scientist not
only gives advice but, now, shares some
of the responsibilities for the agency’s
effectiveness. The “actions concertées”
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of France’s Délégation Générale a la
Recherche Scientifique et Technique,
the “Schwerpunktprogramme” of the
Deutsche Forschungsgemeinschaft in
Germany, the “Imprezzi” of Italy’s Na-
tional Research Council, and, to a
lesser degree, the “Research Groups”
of the British Medical Research Coun-
cil (MRC) are all variations on this
approach, which is everywhere looked
upon with enthusiasm in Europe.

Independent Research Institute

Government subsidization of large
research institutes not affiliated with a
university is perhaps most fully de-
veloped in West Germany, France,
and the United Kingdom. Fully 50 per-
cent of the biomedical research in
these countries is carried out in in-
stitutions with no administrative and
often little functional attachment to a
university.

The oldest and, in many ways, the
most successful system of such insti-
tutes is that operated by the Max Planck
Society in West Germany. An out-
growth of the Kaiser Wilhelm Insti-
tute, which was established at the turn
of the century, it now includes 44 inde-
pendent institutes, embracing a wide di-
versity of humanistic and experimental
sciences, 18 in biomedical fields. Gener-
ally, a Max Planck Institute is built
around an individual of outstanding ac-
complishments rather than around a
field. When a director dies or leaves, the
character of the institute often radical-
ly changes to accommodate the sci-
entific interests of the new director.
Each institute is self-governing, its di-
rector having complete responsibility
for its internal affairs and receiving a
block budget each year from the so-
ciety to cover all activities in his in-
stitute. The system is supervised by the
society, of which all institute directors
are board members. Although the so-
ciety was originally privately financed,
now more than half the society’s funds
come from the government, but it has
lost none of its autonomy.

France moved in the direction of
non-university-affiliated research insti-
tutes for quite different reasons, short-
ly before World War II. Many who
recognized that French science was
falling behind science elsewhere in
Europe attributed this lag to the op-
pressive top-heaviness of the French
universities. In an effort to solve the
problem by creating something new
rather than renovating what was old,
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the Centre National de la Recherche
Scientifique (CNRS) was formed, to
by-pass the inbred academic system.
With a tightly centralized organization
(perhaps the farthest removed from
the Italian “democratic” method of any
of the systems of Western Europe),
CNRS has undertaken total subsidiza-
tion of scientists both inside and out-
side the universities and a vast labora-
tory-construction and institute-creating
program, which is still expanding. At
present it operates 43 institutes and
employs nearly 4000 scientists and
technicians, covering all areas of sci-
ence, broadly defined. With most of its
funds going to natural sciences (bio-
medical sciences received less than 10
percent of the CNRS budget in 1963),
the CNRS has played an important
part in France’s efforts to become a
nuclear power.

While the CNRS has been a major
factor in the resurgence of French re-
search, its creation has been costly to
France in other regards. Since the
CNRS research centers are independ-
ent of the universities, the educational
system has been neglected, and no-
where is this more apparent than in
medicine. A far-sighted plan for re-
organizing medical education (the first
major reform in more than 50 years)
was accepted by the French Govern-
ment just prior to President de Gaulle’s
ascent to power, but it has made slow
progress. To illustrate the magnitude
of the problem, in 1963 there were
more than 4000 freshmen medical stu-
dents in the University of Paris—
certainly one of the most overwhelmed
medical educational establishments in
the world.

Creation of the CNRS also left a
gap in the field of medical research.
In 1947 the National Institute of Hy-
giene (INH) was established under the
Ministry of Health for the support of
medical-school and hospital-based re-
search. Its budget is roughly one-tenth
that of the CNRS. It resembles CNRS
(and other European agencies) in that
most of its funds are used for its own
institutes and laboratories, now num-
bering over 60. Earlier this year INH
was reorganized, and it is hoped that
this will bring about a resurgence of
French medical research.

In the United Kingdom, also, over-
all subsidization of departments and
institutes is a major method of re-
search support by the government., For
example, in 1963 the British Medical
Research Council devoted 75 percent
of its budget to 83 “Research Units,”

which are financed by, and adminis-
tratively attached to, the MRC. The
Research Units have a total staff of
3000, including 800 scientists. Most of
the units are located in or near uni-
versities, and to this extent the con-
tact and flow between the two types
of institution are somewhat better than
in Germany. Like a Max Planck In-
stitute, an MRC unit generally has
been built around a man rather than a
research field. The British MRC has
a modest competitive grant program;
it awarded less than 300 grants during
1963.

The reason for the emphasis upon
independent research institutes in West-
ern Europe is partly historical. Eu-
ropean universities and medical schools
grew from loose aggregations of other-
wise independent and autonomous pro-
fessors, and the professors have, up to
the present, resisted the development
of administrative structures above
them. In most parts of Europe the
deanship of a medical school and the
rectorship of a university are rotated
posts of little power, while in the
United States they are the fulcra of
the administrative structure. The Eu-
ropean professor has always been much
more powerful than his American coun-
terpart, and the fullest expression of
his power has been to have his own
relatively independent institute.

But the American approach of in-
terdependent departments and a strong
central administration in the medical
school, a system already well developed
in Sweden, is beginning to appear in
other parts of the continent. The new
medical school of the University of
Bochum will be Germany’s first ex-
periment with departmental structure
subordinated to a career dean. This is
also to be the pattern in Italy’s new
medical school in Rome, Sacred Heart.
(This is Ttaly’s only “private” medical
school; it is being financed by the
Vatican.) The large “Clinical Research
Center” complexes being built in Ber-

1lin, Munich, Leiden, Middlesex, and

elsewhere are also new to most coun-
tries of Europe (though not to the
Scandinavian countries) and -demon-
strate a growing recognition that de-
partmental autonomy is incompatible
with modern medical research and edu-
cation.

While the days of the “powerful pro-
fessor” are certainly numbered in Eu-
rope, the concept of research institutes
independent of the universities is not.
At their best, these are interdiscipli-
nary aggregations of full-time senior sci-
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entists of essentially equal rank in a
collaborative atmosphere, freed from
administrative duties and from under-
graduate teaching, concerned only with
research and graduate training. The
trend in Europe is toward more, not
fewer, of these. European scientists
point out that the needs and goals of
medical research do not always fit with
the needs and goals of undergraduate
medical education. For example, the
outstanding recent British contributions
in molecular genetics came from MRC
units which were established several
years ago, long before genetics figured
prominently in medical school curricula.
And many feel that the remarkable
strength of the Pasteur Institute in Paris
in basic biomedical research is the result
of the aggregation of so many senior
scientists in related basic fields, an ag-
gregation that no medical school could
justify for purposes of undergraduate
teaching.

The Plight of the Universities

With such a large proportion of
funds going to autonomous, independ-
ent research institutes, how is univer-
sity and medical school research sup-
ported in these countries? In France,
both CNRS and INH subsidize depart-
ments and laboratories within the teach-
ing establishments, the university pay-
ing only the professor’s salary. It is
intended that these units shall gradual-
ly become totally absorbed within
CNRS or INH, the “irrelevant” un-
dergraduate teaching responsibilities of
the uvnit’s scientists being thus reduced
and finally eliminated, while the sci-
entists remain within the academic at-
mosphere. Whether this will in time
lead to two faculty populations, one
(paid by CNRS and INH) devoted
solely to research and graduate teach-
ing and the other (paid by the Ministry
of FEducation) solely concerned with
undergraduate teaching, remains to be
seen, but this is an acknowledged pos-
sibility.

In Great Britain and Germany a
similar anxiety is expressed in many
quarters—that the investment in rela-
tively independent research institutes is
creating two populations. But the fear
is not that it creates a split into teach-
ing and a nonteaching faculty but,
rather, that it creates two vying popu-
lations of researchers. Both Germany
and Great Britain have governmental
agencies for the support of university
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and medical school research which are
altogether independent of the agencies
supporting the research institutes. In
Great Britain, the University Grants
Committee makes 5-year block awards
for total university research needs; only
a small part of its funds are available
for competitive award to individual sci-
entists in these institutions. In Ger-
many, the German Research Associa-
tion (Deutsche Forschungsgamein-
schaft) fills this role. Since education
is a state rather than a federal re-
sponsibility in Germany, the Deutsche
Forschungsgemeinschaft is relatively in-
dependent of the federal government;
instead, representatives from each state
sit on its board. Tt is altogether in-
dependent of the Max Planck Society.
It receives funds from the federal gov-
ernment, from the ten states, and from
private industry. In 1962 it made about
3000 grants to university scientists,
about 20 percent of them in biomedi-
cal fields. The awards are made by a
modified competitive mechanism. To-
tal departmental subsidization is fre-
quent, and the academic rank and sci-
entific prominence of the applicant are
important bases for award.

In the United States there is much
concern within and without govern-
mental circles about the effects of large-
scale government support of research
on the educational purposes of the uni-
versities and medical schools. This
problem has not yet loomed very large
in Burope. Sweden is perhaps the only
country that has confronted the edu-
cational and manpower problems in-
volved in training biomedical research-
ers and academicians. But the prob-
lem “research versus teaching” will cer-
tainly be no easier to solve in Europe
because of the great emphasis on un-
affiliated research institutes.

Government Philosophies

of Research

Within the past few years four Euro-
pean countries have established Minis-
tries for Science—Italy, France, Ger-
many, and Great Britain. In Sweden,
the recently created Science Advisory
Council has nearly the same status as
a Ministry. In all instances, the Minis-
try has no direct operating control
over expenditures by government sci-
ence agencies, and has a small science
budget of its own, or none at all. It
appears that it has mainly an advisory
function, with major responsibilities for

coordinating governmental, industrial,
and university research. But the Minis-
try has perhaps an even more impor-
tant role in that it brings the voice
of responsible science into the highest
echelons of national thinking. Which
is cause and which effect may be de-
batable; nevertheless, in general it is
true that those countries which have
had strong governmental science or-
ganization have moved more rapidly
toward adequate financing of science.
The “voice” of science in government
is relatively strong in Sweden, West
Germany, and the United Kingdom.
In Ttaly, Denmark, Switzerland, and
Austria it has, so far, been much weak-
er.

Government support of science has
been increasing rapidly in all eco-
nomically advanced countries of West-
ern Europe, having more than tripled
since 1950 for the region as a whole.
At present all 12 of the more prosper-
ing countries appear able adequately
to support what might be called the
“basal metabolism” of their scientific
communities. Especially impressive is
the capital investment in science in
Europe. Everywhere, magnificent new
laboratories and medical school build-
ings have arisen. Total transplanting
of entire university and medical school
complexes is under way in Gottingen,
Utrecht, Liége, London, Freiburg, and
many other cities. But everywhere one
hears the rueful observation that it is
generally easier to get governmental
funds to build a new laboratory than
to equip and staff it for optimal re-
search. The architecture of European
science is being modernized much
more rapidly than its organization.

So far, none of the European coun-
tries has broadened its science-support
philosophy to include international or
even regional European needs. This is
partly because none feels it has yet
reached the level of providing optimal-
ly for its own scientists. To be sure,
each makes its annual contribution to
WHO, UNESCO, and CERN, and
each has fellowship-exchange agree-
ments with other countries. The sci-
ence agencies of France, Great Bri-
tain, Belgium, Holland, and Germany
support biomedical research in depend-
encies and former colonies. The
Deutsche Forschungsgemeinschaft has
made significant contributions to the
support of research in Israel. All Euro-
pean countries have provided consult-
ants and staff to assist less advanced
countries in developing health and re-
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search resources. But no European
country has machinery whereby a for-
eign scientist (European or otherwise)
can apply for financial support, and
none have specific programs which
might encourage their scientists to col-
laborate with scientists of other coun-
tries.

Role of the United States

The United States has played an ex-
ceedingly important part in the recov-
ery of European science since World
War II. No aspect of American cul-
ture has been more warmly received
in Europe than its biomedical research
and educational innovations. American
participation has taken two forms; one
is financial and the other might be
called conceptual.

In the immediate postwar years, the
Marshall Plan channeled large amounts
of U.S. money into industrial and
municipal reconstruction, which indi-
rectly helped tremendously to restore
Europe’s academic and scientific life.
The Rockefeller Foundation early rec-
ognized the desperate need of the uni-
versities for direct help. In the 20
years since the war it has made more
than 1500 biomedical research grants,
totaling nearly $20 million, in western
Europe (including Hungary, Poland,
Yugoslavia, and Czechoslovakia). Dur-
ing the same period it provided more
than 500 fellowships for young Euro-
pean scientists for study in the United
States. Many other American private
foundations and private interests have
contributed funds for European aca-
demic recovery.

But the largest direct financial con-
tributor to the recovery of European
biology and medicine has been the
United States Government. The Na-
tional Institutes of Health made its
first research grant to a European sci-
entist in 1948, and in the years since
then NIH support of European re-
search has steadily grown (6). In
1963, NIH made 530 grants to sci-
entists in Western Europe and the Mid-
dle East, totaling about $8 million.
This was nearly half of NIH’s total
support for biomedical research over-
seas, apart from grants to WHO,
the Pan American Health Organization
(PAHO), and other international or-
ganizations. Since 1954, the Depart-
ment of Defense has been another im-
portant American source of support of
basic research in Europe. The three
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military arms of the Department of De-
fense (Army, Navy, and Air Force)
together awarded over 450 grants or
contracts to European scientists in
1963, totaling about $6 million, of
which one-fifth was in biomedical sci-
ences. Other U.S. agencies, such as the
Atomic Energy Commission, the Na-
tional Science Foundation, the National
Aeronautics and Space Administra-
tion, and the Department of Agricul-
ture, have also supported European sci-
entists, often in biomedical fields. The
proportion of the total support of bio-
medical research provided by the U.S.
Government has sometimes been as
high as 20 percent in certain European
countries.

The U.S. support has often been
crucial in sustaining European scien-
tists during the period of their nation’s
economic recovery. But the United
States, by serving as a training re-
source for young European scientists,
has provided another type of assistance
which may, in the long run, be even
more important. Many graduate Euro-
pean physicians seek internship and
residency training in U.S. hospitals. In
1962 about 1500 European physicians
took the examination of the Educa-
tional Council for Foreign Medical
Graduates, required of all noncitizens
before they are accepted for clinical
training in accredited U.S. hospitals.
Even more significant, perhaps, is the
number of young Europeans who are
accepted for research training in Amer-
ican laboratories, for from this group
come a large proportion of Europe’s
present and future scientific and aca-
demic leaders. In 1962 over 1000
young scientists from 35 different coun-
tries received biomedical research train-
ing in the United States, supported by
fellowships or traineeships from NIH.
Additional hundreds were supported
by other American sources or by their
own nations. The vast majority of these
young scientists must, by U.S. law, re-
turn to their country of origin when
the training is completed.

While the financial contribution of
the United States has helped sustain
European biomedical science, the train-
ing programs are helping to transform
it. The young Europeans have learned
more than technologic and scientific
skills while in America. They have
been exposed to what, for many, is
a radically different and liberating at-
mosphere in medical research and edu-
cation, and this has often been the
most important and persisting part of

their experience. It is often called the
“American approach,” and it is char-
acterized by small-group teaching, early
independence of the young investiga-
tor, student-professor iriformality, full-
time clinical faculties, team-research
among scientists of equal rank, absence
of academic hierarchism, free move-
ment of scientists among institutions,
and interdepartmental collaboration in
research and education.

With the passage of time, more and
more Europeans who have had the
American experience are moving into
positions of prominence in their own
countries. It is probable that about
80 percent of European academic lead-
ers have visited the United States, and
fully 60 percent of the present scientif-
ic leaders have had definitive training
experience in U.S. laboratories.

The new generation is attempting to
reform European medical, scientific,
and educational patterns, stimulated by
what they saw in America. Everywhere
in Europe one sees evidence of the
struggle and early signs of change. Mul-
tiple professorships in a single depart-
ment have at last appeared in Ger-
many, striking at the heart of hierarchic
departmental structure. In the past dec-
ade all but one of London’s 12 medi-
cal schools have been converted to a
system of full-time clinical faculties;
about half the huge medical faculty of
the University of Paris is now on a
full-time basis, and the system of full-
time faculties has made its first ap-
pearance in Italy at the University of
Pisa. “Clinical clerkships” and other
forms of small-group teaching are re-
placing the large formal lectures of the
past, and the “Clinical Pathology Con-
ference,” first introduced in Boston,
is spreading throughout Europe. A sys-
tem of entrance examinations, together
with limitation on the size of entering
classes, has been finally accepted in
Germany, France, and certain schools
in Italy, and capitation fees, (an ar-
rangement whereby the student pays
the professor for each lecture attended)
are becoming a thing of the past.

Today there are many European
laboratories which are technologically
and scientifically equal to American
laboratories, and perhaps sometimes
superior to them. But the American
experience is still considered indispen-
sable for the aspiring European sci-
entist. It is an old joke in Great Britain
that, for the young man to move ahead
academically, he must, after his M.D.,
get his B.T.A. (Been to America).
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The Different Paths

of Biomedical Science

What happened in Europe in recent
generations to so retard its evolution
in medical research and education?
Prior to World War II, Sweden was
virtually the only European country
where science and education had been
able to change substantially with shift-
ing social and scientific requirements.
This no doubt is part of the explana-
tion for Sweden’s emergence during the
past generation into biomedical leader-
ship, despite its having a scientific com-
munity less than one-fourth that of
Germany, France, or the United King-
dom and one-twentieth that of the
United States.

Elsewhere in Europe, since the turn
of the century, medical science and
education had been increasingly suc-
cumbing to the oppressive, stagnating
influence of hierarchic structures. The
power of professors had so increased
that the educational purposes of the
universities were being subordinated,
and the nature of the professors’ pow-
er frustrated efforts toward moderniza-
tion and reform. For the first 40 years
of this century there was virtually no
expansion or evolution of medical edu-
cation in Europe. During this period
only a single new medical school was
established in the United Kingdom,
and only two were established in
France. In 1957 the Debré plan brought
the first curricular changes in French
medical education to be introduced for
over 50 years. Botany, Greek, Latin,
and classic Materia Medica still en-
cumber the curricula of many Swiss,
Austrian, Ttalian, and German medi-
cal schools. The idea of having a full-
time clinical faculty did not appear in
Europe until after World War Il Clini-
cal departments were, and often still
are, built around the private practice
of the professor. The grooming of sons
and nephews for dynastic succession
to professorships has persisted even into
the present decade in France and Italy.

In the United States, on the other
hand, reforms introduced early in the
20th century prevented the develop-
ment of the inertial traditions that
encumber European medical schools.
Organizationally, many of the powers
of the European professor were trans-
ferred to a career-appointed dean, a
professional category unknown in Eu-
ropean medical schools until very re-
cently. Without power enclaves, it was
possible for American institutions to
experiment with patterns of education
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and science organization and to adapt
to changing social and scientific cir-
cumstances. Certainly this flexibility ac-
counts in large measure for America’s
emergence into leadership in biomedi-
cine within barely two generations.

There is perhaps another, subtler fac-
tor which contributes to the difference
in evolution between American and Eu-
ropean science. In mid-century, the
United States is, in a philosophic sense,
committed to the scientific method as
a major line of attack for bettering
the circumstances of human life. In
Europe, on the other hand, science is
greatly admired for its intrinsic schol-
arship (more perhaps than in the
United States), but its pertinence to
important aspects of human life and
death is less widely and less intuitively
accepted. Existentialism expresses some
of this difference. While the popular
faddism of “existentalism” has passed
in Europe, as it has in America, never-
theless existentialism has had a pro-
found influence on European thought,
even in scientific circles. In the view
of the existentialists, science deals with
the commonality of the external
aspects of life. It has nothing to say
about the internal uniqueness of exis-
tence, which, to the existentialist, is
where the crucial problems of the hu-
man condition are found. Europeans
do not doubt the usefulness of science,
but many are uncertain about its
primal importance.

There are several subtle manifesta-
tions of this difference in point of
view. Perhaps it is most vividly illus-
trated by the fact that the main sup-
port of biomedical research in the
United States comes from a group of
institutes (NIH), most of which carry
“disease” labels: cancer, heart, arthritis,
neurologic diseases, and so on. In no
European country is this pattern seen.
Indeed, in many continental countries,
medicine, especially clinical medicine,
has not even been considered to be
among the “sciences” until recent years.
In two countries governmental coun-
cils for medicine have been added only
in the past 2 years, corresponding to

the councils of biology, mathematics,

and so on, which have existed for
many years.

Another manifestation of the dif-
ference in point of view is the con-
tinuing popularity of the cure resorts
and health spas of Europe, each ac-
credited for the treatment of specific
ailments by virtue of subtle characteris-
tics of its water or its climate. This
centuries-old practice still has a strong,

mystic hold in lay and even profes-
sional circles. The 70-odd spas in
France, the 200 or so in Germany,
and the scores in virtually all other
European countries are “licensed” by
the governments, and, in many in-
stances, government-financed, despite
the evidence and conviction among
academic medical people that there is
little or no scientific basis for their
allegedly specific curative properties.

The difference in philosophy between
the United States and Europe with re-
spect to the aims of medical science
was succinctly expressed at a recent
conference in Paris. An American sci-
entist was describing a large-scale, con-
trolled study of the factors influencing
the incidence of myocardial infarction
in man, when a French cardiologist
whispered: “You Americans amaze
me! There you are, busily trying to
prolong life, when we French haven’t
even decided what it is!”

But within the difference in philos-
ophy toward science is also to be
found the richness Europe and Ameri-
ca have to offer each other. While
large numbers of Europeans come to
the United States for the “American
experience,” increasing numbers of
American scientists are coming to Eu-
rope to study in European laboratories.
There are 18 different institutions in
Europe which regularly have three or
more visiting American scientists in
residence. More than 30 American sci-
entists were studying at the Pasteur
Institute last year. The Weizmann In-
stitute in Israel, the Medical Research
Institute at Mill Hill, in England, and
the Karolinska Institute in Stockholm
attract equally large numbers. In 1962
NIH provided 208 postdoctoral and
sabbatical fellowships (the “sabbatical
year” is unknown in Europe) to Amer-
ican biomedical scientists for study in
Europe. Guggenheim,  Rockefeller,
Commonwealth, and other foundations
also provide fellowships, and under the
Fulbright Act travel expenses are paid
for large numbers of Americans who
study in Europe.

It is not only a technologic experi-
ence which the American scientist
seeks in Europe. Science has a dimen-
sion in Europe which is hard to find
in the United States. Partly this is his-
torical. To walk along the turbulent
Rue Claude Bernard in the Latin Quar-
ter of Paris near the ancient medical
school where Laénnec, Paré, and Char-
cot once taught; to see the Leeuwen-
hoek microscopes and Einthoven’s bow
and arrow for pulling quartz-strings
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for his galvanometers in dike-girdled
Leiden; to visit the Teatro Anatomico
in Bologna and the Billroth surgical
amphitheatre in Vienna—this is only
part of it. Beyond this are the cultural
depth and philosophic self-criticism of
the modern FEuropean scientist. His
training and demeanor as a scientist
derive from the European strife and
cultural vicissitudes which created sci-
ence. If there is an “American experi-
ence” which is transforming European
biomedicine, there is also a “European
experience” which is enriching and
strengthening American science.’

Persisting Problems

No longer is lack of funds for re-
search the most pressing problem in
the biomedical sciences for the more
advanced countries of Europe. Govern-
mental support of research is increas-
ing everywhere. While nowhere in
Western Europe does the percentage
of gross national product devoted to
biomedical research equal that of the
United States, in Sweden it nearly
does, and in most of the other coun-
tries the percentage is rapidly rising.

The big remaining problems relate
to manpower and the circumstances of
the scientist. The salary of scientists
and academicians is seriously inade-
quate in many parts of Europe. This is
partly because scientists and academi-
cians are paid by the government. Hold-
ing down government wage and salary
levels has been a prominent part of
Europe’s constant, but not very success-
ful, battle against inflation. In Italy
the academic salary is so low that it is
treated as half-time payment, and many
Italian scientists have two jobs—an ar-
rangement made convenient by the 4-
hour midday siesta in Italy. There is
only one clinical department with a
full-time staff in all 22 of Italy’s medi-
cal schools. And at Sacred Heart, the
3-year-old medical school in Rome, so
far all professors are “half-time,” hold-
ing simultaneously another professor-
ship at another medical school. In
northern European countries the sal-
ary situation has been much improved
in recent years. Scandinavian countries
have long had full-time clinical faculty,
and, in more recent years, France, Hol-
land, and Great Britain have adopted
the practice.
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A serious personnel problem in Eu-
ropean biomedical science is the prob-
lem of attracting young people to sci-
entific and academic careers. Salaries
at intermediate academic levels are ex-
ceedingly low in most countries, and
succession is slow and uncertain. The
ratio of the number of positions at
the assistant and associate professor
levels to the number of professors is,
on the average, about a third that for
most American medical schools. Re-
search fellowships are exceedingly
scarce throughout Europe. There is no
exact word for “fellowship” in the
French language—nor does it exist in
CNRS or INH budgets. Sweden and
Denmark appear to be the only coun-
tries with research training programs in
biomedical sciences as comprehensive
as those in the United States. In these
two countries there is specific planning,
with salary increases for each advanc-
ing stage. The young man interested
in research can see before him a pro-
gressive career in science which, while
competitive at all levels, offers the pos-
sibility of a reasonable income, posi-
tion security, and progressive independ-
ence until he is ready to compete for
a professorship.

With national economies booming
and financial support of research ris-
ing rapidly in Europe, why has there
been so little provision for research
training and the support of promising
young scientists? Undoubtedly it is be-
cause these are needs which nonsci-
entist government officials and legisla-
tors are slow to appreciate. It is well
to realize that, in the United States, too,
it was not until nearly 8 years after
NIH support for costs of research proj-
ects was reasonably adequate that the
training programs of the various NIH
institutes received full congressional
support. Perhaps Europe will show a
similar lag before its scientists and edu-
cators are able to persuade their legis-
lators that a scientific community is no
stronger than its scientific training pro-
gram.

Summary

European biomedical research is now
in full resurgence, 19 years after the
devastation of the World War II. The
more advanced countries of Western
Europe are gradually approaching a

position of economic self-sufficiency
with respect to research. However, cer-
tain problems persist. Lingering na-
tionalism and language differences con-
tinue to inhibit- Europe from finding
its full strength as a scientific com-
munity. Educational reforms, manpow-
er planning, and scientific support still
lag far behind the technologic recovery
of science. International pooling of sci-
entific interests and activities, so neces-
sary for the smaller countries, has been
slow to develop.

The bonds between American and
European biomedical science are extra-
ordinarily strong and healthy, the re-
sult of the huge flow of young Euro-
peans to America and of American
scientists to Europe for training. These
training exchanges have done much
more than extend technologic compe-
tence. The two communities, one Eu-
ropean, the other American, have dif-
ferent attitudes and atmospheres for
research, which complement and
strengthen each other. The benefits
which lie in collaborative research and
training among laboratories of the two
communities are becoming more and
more apparent and no doubt will lead
to new levels of creativity and pro-
ductivity in biomedical research.

Notes

1. The 12 countries are Austria, Belgium, Den-
mark, France, Finland, West Germany, Hol-
land, Italy, Norway, Sweden, Switzerland, and
the United Kingdom.

2..The six regions are Africa, the Americas, Eu-
rope, the Eastern Mediterranean, Southeast
Asia, and the Western Pacific.

3. Many “unadvanced” countries do also. There
are, for example, at least 30 countries in the
world with “‘atomic energy commissions™;
some of these countries do not yet even have
a university.

4. The OECD is successor to the economic
council which guided the Marshall Plan; it is
now an intergovernmental economic agency
for Western European countries, the United
States, Canada, and Japan.

5. In this method, awards are made only for the
immediate costs of a specified research project.
Applications are judged competitively on the
basis of the scientific merit of the proposed
project, by nongovernmental experts in the
applicant’s field of research, and without con-
sideration of the departmental status or
academic rank of the applicant. The scientific
stature of the applicant may influence the
making of the award but is not the primary
consideration,

6. In accordance with the laws governing NTH,
research grants are awarded on a competitive
basis, applicants from the United States and
from overseas competing for the same funds.
Awards are made solely on the basis of the
scientific excellence of the project, regardless
of the nationality of the applicant. However,
certain fiscal and program restrictions have
always governed overseas awards.

7. The comments and opinions expressed are
those of the authors and do not necessarily
represent views of NIH.
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