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Introduction:

The International Contexts of Swedish Science
A Network Approach to the Internationalization

of Science

Networks have become an increasingly im-
portant concept in the sociology of science.
In an early article Derek J. de Solla Price
(1965) used the concept to demonstrate kin-
ship between scientists as measured by ci-
tations. Since then a lot has happened. The
bibliometric approach is a line of research
that has expanded tremendously with the
spread of desk top computer technology and
on line bases for mass handling of data.
However, applications of the concept “net-
works” or network theory have since expand-
ed to include a whole set of problems: the
spread of information in the scientific com-
munity; the study of recruitment, entrance
and legitimization; the study of scientific in-
stitutions and their social organization; the
daily practice of scientific work; the study of
social applications of scientific results, etc.
The founding fathers of this whole approach
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to science were Robert K. Merton and, even
more so, Merton’s teacher Pitirim A. Sorok-
in with his quantitative sociology of science,
technology and culture. (For an overview see
Sérlin 1990.)

The concept has not been as widely used
in historical studies but recent developments
in the historical sociology of science provide
exceptions to the rule. An example of quan-
titative sociological research focused on
communications and spatial organization of
the scientific community is Daniel Roches
thorough and pioneering study Le siécle des
fumiéres en province, 2 vols. (1978), al-
though the English concept “networks” is not
consciously adopted by Roche. The most
eminent example is Bruno Latour's Science
in Action (1987). Latour uses “network” as a
key concept in determining the boundaries
of the scientific community. If you are within
the network of scientific communication you
are part of an epistemological universe which
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is thinking of itself as “scientific” and the
world outside as something “not scientific”.
There is, writes Latour, a “Great Divide” be-
tween “them and us”. Latour’s discourse is
theoretical but he uses historical evidence,
e.g. from the 18th century, to verify his ide-
as. However, the concept has, to my knowl-
edge, not been used as an overriding theo-
retical or empirical instrument in any major
work of the history of science.

The present special issue of Science Stud-
ies is the result of a project that has not only
consciously and consequently adopted the
network-concept, it is also unique in the
sense that the scientific relations of an en-
tire nation-state, Sweden, since the Middle
Ages are analyzed under its framework. The
project, with the title “The Idea of Europe and
the Migration of Culture”, of which | am the
coordinator, was started in 1989 as an inte-
grated part of a major research program,
“Sweden in European Networks”, launched
by the Institute of Futures Studies of Stock-
holm and the Center for Regional Science
(CERUM) at the University of Umed. The
multidisciplinary research program consist-
ed of the project mentioned, based primari-
ly in the history and sociology of science,
plus four other simultaneous projects with
their disciplinary focus in, respectively, po-
litical science, political economy, cultural
geography and business economics. The
results of the program have been presented
in a wide array of papers, articles and books
and will be finally recorded in a set of five
volumes, one from each project, planned for
publication in Swedish during 1993.

The motif behind the research program
was the rapid momentum of European inte-
gration in the latter half of the 1980's and
the growing dissatisfaction with traditional
integration research. A conclusion drawn at
the Congress of the International Palitical
Science Association in Washington D.C.
1988 was that integration itself developed
far more quickly than did integration re-
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search! (Azzi 1988) Sweden is strongly af-
fected by integration, with ties to the rest of
Europe being developed in all possible di-
mensions, from foreign investments to tour-
ism. But, again, the tools of analysis that had
previously been used to describe and explain
the ongoing transnationalization from a
Swedish point of view were felt inadequate
and connected with a past era, when it was
still possible to regard international events
from an insular nation-state perspective.

The main trust of the research program,
and the common denominator of the five
projects, was to use the network-concept to
explore how Sweden is and has been con-
nected to other parts of Europe. Networks,
then, were given a wide definition: physical
networks such as infrastructure, economic
networks such as business relations and in-
novation networks, political and administra-
tive networks such as international organi-
zations. For the project presented in this
special issue they consisted of intellectual
networks.

What, then, are intellectual networks and
how can they be used as an analytical tool
in the study of a given country’s history and
sociology of science? The Swedish answer
to this question has to do with the particular
geopolitical position of Sweden. The Nordic
countries were, to begin with, never a part
of the Roman Empire. And they have re-
tained a northern, quite peripherical pasition
in Europe, not only in the geographical
sense.

Throughout Swedish history the unique-
ness of Sweden and her superior qualities
vis a vis the rest of Europe have been oft-
repeated themes of Swedish national mythol-
ogy and self-understanding. In previous writ-
ing of Swedish history of science this divi-
sion between Europe and Sweden has been
paradigmatical. It is not false to character-
ize the main current of the subject up to the
1970’s as one of scrutinizing the Swedish
reception of European scientific theories or
modes of thought: from Ramism via Carte-
sianism, Newtonianism, Enlightenment, Ro-
manticism up to Modernism. This humble
analysis of reception has been countered by
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a self-conscious research and international
marketing of highlights in the Swedish con-
tributions to the corpus of scientific knowl-
edge, with Linnaeus and Berzelius as the
most prominent figures.

Against the backdrop of this Sonderweg
tradition, which is a combination of fact and
fiction (meaning story-telling, not sheer fan-
tasy), we can discern the everyday prac-
tices of Swedes and their fellow Europeans.
For the cultural and scientific community
these practices have meant contacts and col-
laborations in various forms and with vary-
ing frequence and intensity. Swedish scien-
tists have belonged to the same scientific uni-
verse as their colleagues in other parts of
our continent. In the project | coordinated |
decided to draw focus away from the study
of reception and instead try to explore, in a
very fundamental sense, the size and nature
of these contacts. This shift of focus is an-
other central feature of the project, namely
the focus on scientific practice rather than
on scientific ideas.

Apart from the dissatisfaction with certain
elements of integration research and with the
inability of old Swedish history of science to
reflect the interplay of scientists and their
actions over space and time, | also took in-
spiration from new perspectives in the study
of international science, as that notion has
developed over the last couple of decades,
focussing on colonial science, scientific co-
lonialism and Western relations to the third
world. These perspectives have in various
ways criticized George Basalla’s Diffusion
Phase model from the 1960’s (Basalla,
1967). Basalla’s model was paralleli ta con-
temporary stage theories of economic growth
in the third world. He assumed a one way
flow of scientific ideas and practices from the
Western Centre to the third world Periphery.
The first phase of the theory meant import
of scientific ready-mades such as experts
and instruments from the colonial power. The

second phase implied the setting up in the
colonies of scientific sites — laboratories,
places of observation, training centres, etc.
— by the colonial power and manned by the
colonizer's and a few of the colonized in the
lower ranks. The third phase referred to the
establishment of scientific institutions owned
and staffed by the former colony, now inde-
pendent, but again with varying degrees of
dependency on the former colonial power.

In recent years this model has been se-
verely criticized, explicitly or implicitly, by a
number of scholars. Some of the most im-
portant contributions have been presented
in influential collections such as Scientific
Colonialism (Rheingold & Rothenberg,
1987), International Science and National
Scientific Identity (Home & Kohlstedt, 1991),
Science and Empires (Petitjean et al, 1992),
and in a new volume that has grown partly
from our project, Denationalizing Science
(Crawford et al, 1992b). It was in the first of
these three that Roy MacLeod proposed his
idea of the “Moving Metropolis” (MaclLeod,
1987). In the second David Wade Chambers
published an important paper, “Does Dis-
tance Tyrannize Science?”, on the growth
of Australian science. Chambers concludes
that the distance to London, the simple geo-
political fact of being “peripherical”, does not
result in any corresponding intellectual back-
wardness or lagging behind. On the contra-
ry, in certain disciplines and fields, varying
in space and time, the “periphery” has a sci-
ence as mature and advanced, if not more
so, as the “centre”. (Chambers, 1991a)

Chambers followed up with a broader the-
oretical analysis at the international Science,
Discovery and the Colonial World meeting
held in Madrid, June 1921. There he he sug-
gested a new Locality Model to replace Ba-
salla’s. In it he depicis a global scientific
network operating since the early days of Eu-
ropean exploration. This network consists of
a number of local centers that are in a con-
stant and fluxing interplay with each other.
As writes Chambers: “...the ‘scientific cen-
tre’ is nothing more than reference to the
network of centres of communication”.
(Chambers, 1991bj).
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My and my colleagues’ work on the net-
works connecting science in Sweden to sci-
ence in Europe owes a lot to this general
understanding of how science develops. One
may even say that it adheres (even if we did
not know that when we set out in 1989) to
the first point in Chambers’ five point re-
search program for the study of the world-
wide rise of the science movement: “to chron-
icle its emplacement in specific localities, first
principally in Europe”. (Chambers, 1991: 14)

Now, this does not mean to suggest that
Sweden from the Middle Ages onwards is a
crude and simple parallell to 20th century
tropical colonies, not at all. But there is some-
thing important to be gained from the way of
looking at scientific practice as something
that is carried out not only in centres from
which knowledge spreads like waves on the
water, but rather as an activity going on in
many places at the same time creating a far
more complex interplay. In that sense — this
is one conclusion of our project— Swedish
science will from now on have to be regard-
ed not primarily as a receiver of scientific
ready-mades and theories but as a partner
in a complex, multicentred system of knowl-
edge transfer in Europe from the Middle Ages
up to present time.

It is obvious that there are power relations
to this picture. Swedish science has, over
the centuries, been strong in fields such as
mineralogy, botany, chemistry and, to some
extent, astronomy. Swedish science has had
periods of flourishing, like the heyday of the
18th century with the creation of the, at first
highly creative, Royal Swedish Academy of
Sciences. (Frangsmyr, 1989) In many fields
and for long periods of time Sweden has had
little original to contribute but has been liv-
ing essentially on an input gained from else-
where. Still, the overriding perspective de-
scribing the ups and downs of this historical
topography matters to us, as it matters even
more, emotionally and politically, to those
scholars around the globe who are trying to
find a fruitful narrative of their own much
younger scientific practices and still not give
in to colonial subordination.

v.

What is dealt with in the following papers is,
thus, not so much the subtleties of scientific
ideas elaborated in “Sweden” and exported
to “Europe”, or vice versa. On the contrary
our prime interest has been to try to identify
the roads of exchange, the trading posts of
knowledge, the relay stations of cultural and
scientific work in the transnational arena.

Networks has been a very useful concept
in this analysis. The concept is by definition
geared towards communication and it has
been a stimulating task to reflect on the
means of communication of different histor-
ical periods. The resulting questions have
been simple and straightforward: with whom
did Swedish scientists have contacts? Where
did they go when abroad? Which visitors did
they receive and where did these visitors
come from? What books and journals were
imported and read (not necessarily the same
thing), and what books and journals left Swe-
den to make an imprint on Europe? What
parts of Europe have been the principal ar-
eas of Swedish scientific exchange? Have
these changed over time, or can we identify
a stable pattern? If so, why?

Mostly, these questions have been dealt
with in a long historical perspective. By ne-
cessity, since the period covered spans more
than a thousand years, from the arrival of
the German Christian missionary Ansgar in
the Ninth Century up the the present day,
we have had to rely mainly on previous re-
search and written sources. What we have,
hopefully, contributed is a new perspective
on the given corpus of facts and figures, a
reorganization of already gained knowledge.

We have also undertaken a number of
specialized empirical studies, mainly in or-
der to test the validity and workability of the
network perspective. It is a selection of these
studies that are presented here in abbrevi-
ated and adapted versions. (A list of all the
studies, the majority of which are in Swed-
ish, can be obtained from the Center for
Regional Science at the University of Umea4,
address below.)
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The first of the studies included here is a
bibliometric survey by Thomas Schott, Pitts-
burgh, of the integration of Swedish science
into European, Nordic and American envi-
ronments. Using data from the Science Ci-
tation Index (SCI) and a survey of 507 sci-
entists Dr Schott concludes that Sweden in
the late 20th century is a periphery to the
North American center of scientific influence
as measured by citations in articles published
by Swedish scientists. However, Swedish
scientists’ collaboration has been stronger
with Western Europe than with the United
States and Canada.

Schott’s results draw attention to the role
of size of the scientific community. The great
influence of the American scientific commu-
nity is to be expected, because of the over-
whelming volume of American science. Now,
if a reduction base is introduced such as
population or GNP, the results change. The
other Nordic contries, small in population, at
once seem far more important than their ab-
solute figures suggest with an observed ra-
tio of mutual influence far exceeding the ex-
pected (Schott's Table 4). This picture is re-
inforced by the fact that Swedish scientists
have a high rate of coauthorships together
with their Nordic neigbours. With the same
method of comparing observed with expect-
ed level of mutual influence we find that
Swedish integration into European environ-
ments does not differ much from integration
into the North American.

Given the size, the universality and the fi-
nancial resources of the North American
scientific community it is almost surprising
that it does not exert an even greater influ-
ence on science in Sweden. If the Nordic
countries are counted together with the rest
of Europe it is actually quite clear that the
overall relations of Swedish science are larg-
est with Europe, both in absolute and in rel-
ative terms.

What comes out of Schott’s overview is
the notion of a contemporary science in
Sweden that is well integrated into the ma-
jor centers of the scientific world, particular-
ly in the Nordic countries and Western Eu-
rope, but also to a high extent North Ameri-

ca. The pattern is in no way surprising (ex-
cept, perhaps, for the Nordic integration);
Western Europe and North America are
where scientists of good quality are found
in great numbers.

The European connections, however, do
not only depend on the actual situation, they
are embedded in networks and institutional
ties that go back many decades and even
centuries. In Par Eliasson’s contribution on
Swedish students’ study tours to Europe
such ties are identified and analyzed. He dis-
tinguishes two epochs in the history of Swe-
dish peregrinations. The first starts in the
13th century and is directed to southern Eu-
ropean centres of learning, primarily Bolo-
gna and Paris. The University of Paris was
by far the largest receiver of Swedish stu-
dents with a total of some seven hundred
visiting Swedes up to ca 1450 when Paris
had lost its attraction almost totally. After a
short interreigning period during which the
university of Prague received a portion of
Swedes, the universities of northern Germa-
ny came to the forefront, thus establishing
the second period. The most important uni-
versities were Rostock, Greifswald and Leip-
zig. Common to these, apart from the fact
that they were Lutheran universities, was that
they were situated on or close to the South-
ern shores of the Baltic. For Swedish stu-
dents, they were therefore easy and com-
paratively cheap to reach. Once the univer-
sity had been visited by a few Swedish stu-
dents they spread the word back home and
over time there grew what we could term traf-
fic links from Sweden to the German univer-
sities, just as there had been links between
the Late Medieval centres of learning in
Sweden and the European studia (Buttim-
er, 1989). These links were quite permanent
and they had their stable nodes. They formed
what we just as well may call a network.

With the rise of modern science from the
17th century onwards other kinds of networks
grew: those between scientists communicat-
ing ideas and results between each other. A
lot has been said about the establishment
of the early scientific newsletters and jour-
nals, but the fact still remains that scientists’
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autonomous and deliberate correspondence
and travels were kept alive nonetheless. In
Sven Widmalm’s contribution this is amply
demonstrated for the case of astronomy in
the 18th century. Widmalm finds many par-
allels between, on the one hand, the organ-
ization of collaboration and communication
between astronomers in Sweden and Europe
(including letters, scientific academies and
societies, publications, surveying organiza-
tions) and Thomas S. Hughes’ model of tech-
nological systems, on the other. Still, he also
finds one important difference. The astro-
homical communication networks lacked the
hierarchical dimension implied in Hughes’
“system”. They were horizontal; 18th centu-
ry astronomy had no center on the interna-
tional level. The communication network,
with correspondents situated at various cent-
ers of observation and calculation across
Europe, redifined, writes Widmalm, “geo-
graphical space”. One of these centers, form-
ing an important node in the network of 18th
century astronomy, was Pehr Wilhelm War-
gentin in his double capacity as astronomer
working at the Stockholm Observatory and
as Permanent Secretary of the Academy of
Sciences in Stockholm.

One conclusion of Widmalm’s study is that
Swedish astronomy formed part of a wider
scientific network. The forms of internation-
al communication and collaboration were still
in a developing phase in the 18th century,
and astronomy was in many respects an
avantgarde. One century later the situation
was radically different. When Swedish phy-
sicists, discussed by Elisabeth Crawford,
sought recognition in the international are-
na from the mid-19th century onwards they
did so through an array of well established
journals together with strong institutional
links and informal personal networks. One
of Crawford's main findings is that up to
World War | the Swedish physicists were
cosmopolitan, i. e., individualistic and uni-
versal, whereas after the war their contacts
became international, i. e. their research area
at home formed their platform for connec-
tions to groups and institutions working in
the same area abroad. The scientist’s role
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as an individual was gradually replaced by
his role as a representative of his country, a
tendency that had been in the making
throughout the 19th century. (Crawford et al,
1992a) It is evident from Crawford’s study
that Germany played an important role for
the Swedish physicists. It was to Germany
that many of them went for study and re-
search, and they published in German jour-
nals, however quite often publishing the
same article in Swedish journals before the
turn of the century 1900. The trend is not so
strong, but it is clear enough in the case of
Manne Siegbahn that the Anglo-American
world grows in importance as a publication
outlet in the mid-war period.

This development in physics reflects a
general trend in Swedish science in the 20th
century. The strong connections to Germa-
ny go back, as we have seen, to the Late
Middle Ages. After World War | the strong
Swedish-German links (that were not restrict-
ed to science but included cultural life in gen-
eral) started to give way to more and more
Anglo-American contacts, a trend that grew
to full swing after the advent of Nazism. From
the 1930s onwards many first and second
generation Swedish social scientists went to
the United States to work. At least one of
those exchanges, that of Alva and Gunnar
Myrdal, has become world famous. After
World War Il the US has been a main recip-
ient of Swedish researchers both in the so-
cial and the natural sciences.

This transatlantic migration of knowledge,
explored earlier for especially German-
speaking Jewish intellectuals, is dealt with
here for Swedish scientists in the contribu-
tion by Ron Eyerman and Andrew Jamison
(who both incidentally reflect a migration of
knowledge in the opposite direction). Their
primary cases are sociology, where the mi-
gration started before World War Il, and sys-
tems ecology, which underwent a fascinat-
ing international career as a transdisciplinary
field of inquiry (Jamison, 1992) before it was
taken up in Sweden in the 1960’s much as
a direct result of contacts with the two Amer-
ican brothers Odum, but also as a response
to a growing environmental awareness and
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demands for political action.

As the authors note, the transfer of knowl-
edge between nations is never a simple proc-
ess. The social sciences and the natural sci-
ences have responded differently, the former
being more open to the American influenc-
es, sometimes even imitative. The natural
sciences, with a stronger indigenous tradi-
tion in Sweden, have proved more selective,
which the case of systems ecology demon-
strates; its Swedish version is not a copy,
but rather a variant of the American one.
Swedish-American intellectual relations grew
strong, not only because the US was the
magnet only a scientific superpower can be.
They were also “kin” nations, both pursuing
policies of social engineering and social plan-
ning and fostering a “scientistic” outlook.

But, again, as is shown in other studies in
this special issue, the exchange can only be
understood against the background of earli-
er contacts, in this case the extensive Swed-
ish migration to North Ametica in the late
19th and the early 20th century. There were
old personal and institutional networks that
kept working well into the mid- and post-war
periods.

Eyerman’s and Jamison’s study halts at
1970. At that time Swedish-American intel-
lectual relations had passed zenith. With
Swedish criticisms of the Vietnam war and
a general scepticism towards what was
sometimes called “American imperialism” a
chill entered the transatlantic atmosphere.
The growing momentum of European inte-
gration also aftected the intellectual commu-
nity in the 1980s and 1990s. New EC pro-
grams for research and higher education
(some with access for Sweden, still in 1993
a non-member) have been launched, and in
the 1990’s students cross European borders
in their hundreds of thousands through the
exchange program ERASMUS.

A few years into the 1990s it seems as if
European developments have taken the
lead, reducing the North American share of
Swedish intellectual exchange somewhat,
although it is not a matter of any substantial
loss in absolute figures. When it comes to
Latin America and indeed the Ibero-Ameri-

can world altogether, there has never been
any great scientific exchange, as the contri-
bution by Regis Cabral shows. Interestingly
enough, itis here rather a question of growth,
partly since Spain and Portugal are part of
the EC where exchange grows generally,
and partly because of the ongoing globali-
zation of world affairs that affects science
as well. The case discussed explicitly by
Cabral is Nordita, the Nordic Institute for The-
oretical Physics, that has developed intel-
lectual networks between the Nordic coun-
tries and the Ibero-American world.

The articles that follow in this special is-
sue of Science Studies do not give the last
word on the international contexts of Swe-
dish science. Rather they demonstrate a se-
ries of applications of the network approach.
Many disciplines are left outside, wide peri-
ods of time lie blank. Swedish exchange with
many parts of the world are mentioned only
in passing or not at all. The only excuse on
the part of the guest editor and project coor-
dinator is perhaps that it is a matter of a first
excursion into a new field of study where we
hope many will tread after us to go further
than we have.

Acknowledgements

The research presented in this special issue of Science
Studies was, uniess otherwise indicated, financed and
supported by the Institute for Futures Studies, Stock-
hoim, and the Center for Regional Science, University
of Umed.

REFERENCES

Azzi, G. C.

1988 New Research on European Integration. Mimeo.
Paper read at the Congress of the International
Political Science Association, Washington D.C.

Basalla, G.
1967 “The Spread of Western Science.” Science 156(5
May 1967): 611—622.

Buttimer, A.

1989 The Wake of Erasmus. Saints, Scholars, and Stu-
dia in Mediaeval Norden. Lund Studies in Geog-
raphy, Series B 54. Lund.

11



SCIENCE STUDIES 2/19892

Chambers, D. W.

1991a “Does Distance Tyrannize Science?” Pp 30—
51in R. W. Home & S. G. Kohlstedt (eds.), Inter-
national Science and National Scientific dentity.
Dordrecht, Boston & London: Kluwer.

1991b “Locality and Science: Myths of Centre and Pe-
riphery.” Paper presented at the International
Congress “Science, Discovery and the Colonial
World", Madrid, Spain, June, 1991.

Crawford, E., Shinn, T. & Sérlin, S.

1992a “The Nationalization and Denationalization of
the Sciences. An Introductory Essay.” Pp. 1—42
in Crawford, E., Shinn, T. & Sorlin, S. (eds.), (see
teference below).

Crawford, E., Shinn, T. & Sorlin, S. (eds.)

1992b Denationalizing Science. The International Con-
texts of Scientific Practice. Yearbook of the Soci-
ology of Sciences 16. Dordrecht, Boston & Lon-
don: Kluwer.

Frangsmyr, T. (ed.)

1989 Science in Sweden. The Royal Swedish Acade-
my of Sciences 1738—1989. Canton, MA: Sci-
ence History Publications.

Home, R. W.& Kohlstedt, S. G. (eds.)
1991 International Science and National Scientific Iden-
tity. Dordrecht, Boston & London: Kluwer.

Jamison, A.

1992 “National Political Cultures and the Exchange of
Knowledge. The Case of Systems Ecology.” Pp
187—208 in Crawford, E., Shinn, T. & Sérlin, 5.
(eds.), (see reference above).

Latour, B.

1987 Science in Action. How to Follow Scientists and
Engineers through Society. Cambridge, MA: Har-
vard University Press.

MacLeod, R.
1987 “On Visiting the ‘Moving Metropolis’. Reflections

12

on the Architecture of Imperial Science.” Pp 217—
249 in Rheingold, N. & Rothenberg, M. (eds.),
Scientific Colonialism. A Cross-Cultural Compar-
ison. Washington D.C.: Smithsonian Institution
Press.

Petitiean, P., Jami, C. & Moulin A. M. {eds.)

1992 Science and Empires. Historical Studies about
Scientific Development and European Expansion.
Boston Studies in the Philosophy of Science 136.
Dordrecht, Boston & London: Kluwer,

Rheingold, N. & Rothenberg, M. (eds.)

1987 Scientific Colonialism. A Cross-Cultural Compar-
ison. Washington D.C.: Smithsonian Institution
Press.

Roche, D.

1978 La Siécle des lumiéres en province. Académies
et académiciens provinciaux, 1680—1789.
Vol.1—2. Civilisations et Sociétés 82. Paris: Edi-
tions de L'Ecole des Hautes Etudes en Sciences
Sociales.

Sorlin, S.

1990 “Vetenskapens végar. |déhistoriens natverk” (The
Roads of Science. Networks in the History of Ide-
as). Pp 152—183 in A. Karlgvist {(ed.), Natverk.
Begrepp och tillimpningar i samhallsvetenskap-
en (Networks. Concept and Applications in the
Social Sciences). Gidlunds; Hedemora & institute
for Futures Studies: Stockholm.

Sverker Sorlin

Associate Professor

Department of History of Science and ldeas
and

Center for Regional Science

University of Umea

5-901 87 Umea

Sweden



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




