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Introduction

In this chapter, the formation of intermediary angations of knowledge transfer in Sweden
during the Cold War will be described and analydddre, intermediary organizations of
knowledge transfer are defined as organizationsingintio transfer knowledge between
knowledge producers and potential knowledge userswledge intermediaries for shott)n
theory, such organizations supply a platform faeraction between economic and academic
life with problem-solving potential as well as deymment capability for the former and

research opportunities for the latter.

Throughout modernity, knowledge intensive resourb@se been considered either too
expensive or in other ways too problematic for simgular user to acquire and retain and
thereby more effectively pooled geographically timeowise. Because of this, the planning
and formation of institutions and organisationshwiihe purpose of supplying a number of
potential users with relevant knowledge intensesources and services such as counsel and
advice, development and testing facilities, spestiktc., have a history of centuries, not the
least in Sweden. Pointing out this long traditidrpooling knowledge resources and services
lends support to scholars who oppose the idealtbataditional, socially based authoritative
knowledge legitimisation, usually viewed as normealacademic, has only recently been
exchanged for new legitimising institutions outsittee academic ones. Such industrial
evaluation of knowledge production on the basisigd and application, sometimes named
mode 2 or post-normal science, have been actialglato the traditional academic one over
centuries Thus, it is an obvious point of departure in thiticle that the second half of the
20" century does not entail anything radically noveithwrespect to knowledge

legitimisation®

Moreover, in science and technology policy resedtah tendency has often been to point out
national differences of knowledge intermediariee da different political and industrial
contexts as well as educational systems. More tigcdrowever, international cooperation
regarding science and technology policies has nradearchers focus more on policy
convergence in this field stressing the increasiags-nationality of organizational designs,
institutional solutions ett.In this article, it will be shown how knowledgeémmediaries, in
general regarded as the most important componensuccessful science and technology

policies, have been a result of imitation and polonvergence for centuries, at least in



Sweden. Thus, policy convergence in science antintdéogy policy is not a recent

phenomenon, far from it. It is as old as knowleohgermediaries themselves.

In this article, it will more specifically be argii¢hat the character of the dominating Swedish
knowledge intermediaries during the Cold War—redeaouncils, research institutes and so-
called development pairs—are best understood frdomgrterm historical perspective. Only
such an analysis can efficiently highlight how argational models for knowledge
intermediaries have succeeded and overlapped ethen over decades and centuries of
Swedish history. Moreover, just as so-called seatesearch, involving sector-wise
combinations of research councils as research mastand research institutes as suppliers of
research, dominated the system of knowledge intdiaries during the Cold War, earlier
models have time-wise been extremely dominant erSthiedish scene. In addition, just as the
Cold-war research councils and institutes, eartide models for knowledge intermediaries
have almost exclusively been imported to Swedem fabroad. Thus, the purpose here is to
supply a better understanding of how a national distebuild-up of research efforts after
WWII was made in a historical context of subsequmrminating models for intermediary

organizations imported from abroad.

Early knowledge intermediaries

In order to achieve a long-term historical perspectf Swedish knowledge intermediaries, it
is reasonable to give a short historical accounthis vein, it has been pointed out that the
Laboratorium Chemicum and Laboratorium Mechanicurarenestablished as technical
sections of the Board of Mines as early as by i @& the 1% century in order to make
competence available to mining enterpris@he Royal Swedish Academy of Science (Kung|.
Vetenskapsakademien), formed in 1739, is anothely example of an intermediary
organization aiming to supply and spread what wiestified as useful knowled§ein the
first paragraph of its rules, it was stated thdy @mts and sciences “owning real utility in the
general services” were to be the subject of thedAngy's attentior.

The creation of the Royal Swedish Academy of Saesad other similar congregations, for
instance the Societas Scientiarum planned and fbrineUppsala in the 1720s, was
influenced by foreign societies such as SocietetWissenschaften in Berlin and the Royal

Society in Londof. Thus, as early as the "i&entury, institutional novelties from abroad



dictated the types of intermediary organisatiorsugfint of as worthwhile to establish and

maintain in Sweden.

Early on, The Royal Swedish Academy of Science paith attention to observations and
ideas on how to improve agricuItLPreThis was of course connected to the domination of
farming and forestry in the Swedish economy thraughhe 1% and 18' as well as the first
half of the 18' centuries. Another basis for interest in agriaalkproblems was agriculture-
friendly ideologies such as reform-mercantilistsowin comparison to many mercantilists,
did not altogether discard agriculture as a prddecspheré® From the 1770s, physiocrats
entered the discussion as WellThe problem for The Royal Swedish Academy of Sméen
was not to find observations and advice to printhigir transactions, but to get the message
across to farmers and others who did the actualifey. This problem, the academy shared
with The Royal Patriotic Society (Kungl. PatriosiSallskapet), an organization formed in

1766 with much the same ambitions on the agricailtszene?

In the 1810s, another congregation of both theoasid practitioners was formed in order to
improve farming in Sweden, the Royal Swedish Acageof Agriculture (Kungl.
Lantbruksakademien). The immediate reason wasogeedf Finland to Russia and hence an
incentive to improve economic output in general dadning in particular® Just as its
precursors, this organization had foreign forerusnmost importantly the British Board of
Agriculture But the purpose of the Swedish Academy of Agrimeltwas also to fulfil an
old idea of a central national organization witgiomal and local clubs in order to promote
the application of new ideas of improved farmingtive fields'> By the forming of the
academy, financially secured by a governmental tlmmasuch an institutional setting was
also soon achieved together with the laying ou a&ntral experimental field in the vicinity
of the capital Stockholm where different crops,Is@nd machines could be test&dn
addition, regional experimental fields were prondosad built. The historical verdict over

these efforts has been clear, however, they infle@rscience more than the peasattry.

When the founding of knowledge intermediaries wegseated over the decades in different
research areas and branches such as agricultaregghlt was organizational uniformity led
by initiatives from abroad. In fact, recapitulatitige history of early Swedish knowledge

intermediaries makes it clear that the developmentmilar to policy convergence in the



sense that the organization of knowledge internmeiausually followed patterns already

established in other European countries.

Public institutes and engineering schools, two models for knowledge dispersion in the
19" century

Later in the 19 century, the functions of the academy of agrigeltstarted to be transferred
from the private hands of the academy to the stateearly step was the forming of the
governmental Entomological Institute (Statens emtogiska anstalt) in 1897 under the
auspices of the Royal Board of Agriculture (Kurigintbruksstyrelsen). Ten years later, much
of the activities of the academy had been takem byethe Institution for the Agricultural

Services (Centralanstalten for det agrara forscdesvdet)®

These institutions had public precursors in othetd$ such as The Royal Board of
Telegraphy (Kungl. Telegrafverket), the SwedishIRuRailroads (Statens jarnvagar) and the
Board of Forestry (Kungl. Skogsstyrelsen) dealinthvareas where private enterprises were
important generators of change. Different typesngéstigations and testing were arranged
within these organizations. However, in order taedaine how much they acted as
intermediary organizations, cooperating with prvanhdustry, closer mapping of their
activities than can be supplied here is needed.séhge can also be said to hold for military
organizations and in particular The Royal Swedistademy of War Sciences (Kungl.
Krigsvetenskapsakademien) formed in 1796 in orddatilitate the application of science to
the Swedish defendé.

Other research-oriented authorities were the Ga&mbgSurvey of Sweden (Sveriges
geologiska understkning) formed in 1858 and Swedisteorological and Hydrological

Institute (Sveriges meteorologiska hydrologiskatiing from 1919, but with a history

reaching back to 1873 when The Royal Swedish AcgdefScience had established a
meteorological institut?’ The Geological Survey of Sweden made a geologizahtory, but

in the course of time its research undertaking caswvell as its staff: The same can be said
of the Meteorological and Hydrological Institutedaggain it is hard to establish their position
as intermediary organization without closer scrutri primary sources. In the medical and
social sector, the Board of Medcine (Medicinaldsea) formed in 1877 organized
specialized laboratories a few decades later aad\titional Board of Health and Welfare

(Socialstyrelsen) from 1912 had rather far-reach@sponsibilities for social research.



During the 18' century, the most important institutional changesmoting competence in
different fields in general was otherwise the forquiof professional institutes for higher
education besides the universities of Uppsala amdi].some of them to a certain extent also
housing research. Best studied are the enginescimgpls of Stockholm and Gothenburg, the
Royal Institute of Technology and Chalmers Inséitaf Technology respectivefy. Other
educational institutes in the same vein are thétutes of agriculture in the vicinity of
Uppsala and Lund, Ultuna and Alnarp, and that eéstry in Stockholm, which also housed
the institute of veterinary scienét.The trend throughout the %9century, to found
educational institutes in order to supply differémiportant sectors of society with skilled
human resources was influenced by trends from dbfMae origin of professional systems of
education besides the traditional ones of law areflione, is often attributed to the
engineering education of Ecole Polytechnique insHfarmed in the 1790s. Similar institutes
of professional higher education were then formed Great Britain, Germany and
subsequently in the rest of the West. The Swedishs on professional education in thd'19
century was from this perspective nothing else thavay to follow suit, or again the concept
of policy convergence can indeed be used.

So far, the efforts of the public to promote thepy of the knowledge base for society have
been described. But similar efforts were also maehe private side. Most important was
perhaps Swedish Steel Producers’ Association (detoket), which promoted publications,
travels as well as laboratories, such as one &imtg materials in the mid-1870s, and much
more in connection to metallurgical research. Iricadfure, the private correspondence was
The Swedish Sowing Association (Sveriges utsédesiig) formed by farmers in southern
Sweden in 1886 and through a merger in 1894 exphtwleover all of the count?. The
Sowing Association, as so many other similar orgations formed by private hands to
promote the build-up of knowledge in one field aother, soon enough also acquired public
funding. The same was valid for The Swedish Fentufall Association (Svenska
mosskulturféreningen) with the purpose of promotihg cultivation of fenlands as well as
the acquisition of peat as fuel. A private assommtdealing with forestry was the The
Swedish Forest Care Association (Svenska skogdééedisngen) with its correspondence in
freshwater fishery, The Fishery Association of $&eut Sweden (Sodra Sveriges
fiskeriférening). The two most important privateganizations for bridging knowledge
between publicly funded education and researchtutisihs and private industry and trade



was however the Swedish Society of Medicine (Svarskkarsallskapet) founded in 1807

and the Swedish Association of Engineers (Svere@otogféreningen) formed in the 1860s.

In sum, it can be concluded that, with the exceptibthe more generally acting associations
as the last two mentioned, these privately formeghmizations dealt with production sectors
of relative economic stability. Thereby, they pdimtvards better possibilities for research and
knowledge dispersion in those industrial branclmed tvere prosperous enough to generate
revenue to at least partly cover the sometimesrahbstantial costs for such activities. In
fact, it can be hypothesized that these assocgtioeant more for the possibilities of research
than for the development of the sector they remtes®gain, a decisive verdict on such a

hypothesis entails closer study of primary sources.

Thus, by the turn of the century 1900, quite a f@eces of an institutional network for
development and dispersion of knowledge were ioeplin the 18 century, academies had
been formed as a type of intermediary organizadioning to supply and spread what was
identified as useful knowledge, especially such eolsions that could be useful for
agriculture. The 19 century, the public focus had been on institutiadisprofessional
education for engineers, agronomists, medical dsotbc. During the second half of this
century, private groups of different sectors maraeagally channelled their interest in different
associations.

Industrial research institutes, amode for knowledgetransfer in theinterwar period

These developments were to be continued in tffec@atury through the forming of industrial
research institutes. First of these was Wood PuleseRrch Association
(Pappersmassekontoret) formed in 1917 by entegpiisthe pulp business which contributed
in proportion to their respective production, tlesearch was thus commissioned by the
owners?® An economic crisis in the early 1920s however,guend to the association, which
was closed down in 1922. That same year, The Stvedistitute for Metals Research
(Metallografiska institutet) was formed as the fesdéi a collection managed by Stockholm
University College (Stockholms hdgskola) and Swediseel Producers’ Association. Also
the State participated by supplying housing andrarual allocation of money for the running
of these institutes. It was no coincidence thasehgvo research institutes represented the two

most important industrial branches, at least wistad according to export value.



But it was the planning of third institute duringyW that caused a more long-lasting change
in the institutional landscape mediating publiciynded knowledge of industrial relevance.
This was an institute for power and fuel reseagemerated not by affluence in an industrial
branch but by problems in finding domestic supptieeded to secure the industry’s needs for
fuel and power. These problems were addressed rmyn#er of representatives of public
authorities as well as industry resulting in a nembf public investigations and reports
regarding such an institute. The outcome was ThgaR®wedish Academy of Engineering
Sciences (Ingenjorsvetenskapsakademien), an oegamz that housed several smaller

institutes for consulting research and commissfns.

Again, the pattern of publicly and privately co-fled research institutes had already been
established abroad. One important source of ingmiravas Kaiser-Wilhelm-Gesellschaft zur
Forderung der Wissenschaften in Germany, whichbiskeed institutes in different research
areas of industrial interest such as chem#tSimilar organizations had also been introduced
in Great Britain and the USA by the beginning of 20" century. Modelled on the German
Physikalisch-Technische Reichsanstalt founded 8V 18 Berlin, the British National Physics
Laboratory and The Bureau of Standards in Amerealtdvith materials testing as well as
standardization issues and control of scientifatrinment from 1900 and 1902 respectivély.
These efforts were intensified during WWI with fleending of The Department of Scientific
and Industrial Research in Great Britain in 1916e Tsame year, the National Research
Council was formed in the USA mostly funded by ptev foundations and with only loose
connections to the federal government. Like thedewdes and professional institutions of
education as well as most other organizationaituigins of knowledge transfer from the
public to the private spheres in Sweden, the fognon industrial research institutes had
foreign forerunners. Again, policy convergence ueficed the design of intermediary

organisations.

During the interwar period, The Swedish Academy Eofgineering Sciences received

substantial public as well as private funding ®search and investigations regarding fuel and
power technologies and building technology. Thearitial backbone was the public

contribution of 100.000-200.000 SEK annually fotabdishing fuel and power research, a
handsome sum considering that the total publication to the Royal Institute of Technology

1919 was 360.000 SE¥®.Fuel and power research was partly establishetthéyorming of

an Electro-heating Institute (Elektrovarmeinstitutein 1923, a Coal Laboratory



(Kolningslaboratoriet) in 1929 and an Institute foSteam-heating Research
(Angvarmeinstitutet) in 1931, all co-financed bybjpia funding and private industry. In
1929, a Concrete Laboratory (Cementlaboratoriety vemmed and throughout the 1930s,
additional committees and commissions, e.g. fodimgl and corrosion was set up to support
technical areas in need for suppBrin addition, the academy funded investigationa tdtal

of 230.000 SEK for about a hundred different stadiaring the 1920s, a sum that slowly rose
so that about 100.000 SEK was paid out annuallyatds/the end of the 19385In total
though, these sums were far from those 400.000 thBkthe academy had hoped to annually
distribute and the lack of financial resources veasonstant problem for the academy

throughout the interwar pericd.

There is no analysis available of relations betwitaermembers of the academy, the state and
the industrial branches when institutes were fornkémvever, a reasonable hypothesis would
be that there were stronger links between the acadad industry while weaker between the
academy and state. In any case, the standard itoolrlbuilding research institutes early on
included joint financial submissions from both istihy and public life, i.e. private capital and
tax revenue in one form or the other. Therefore, shccessful establishment of research
institutes often enough relied on intense netwarkon behalf of both academics and
industrialists, the most important single organaatpromoting the forming of research
institutes in the interwar period being The Swedslademy of Engineering Sciences. As a
result, the traditional academic social system eérpeview guaranteeing legitimacy for
knowledge production (mode 1) had to be acceptal sy side with an ethos of utility (mode
2). There was, as stressed in other chapters sfvtsiume, more than one example of how
representatives of these two ideals of knowledggitheacy clashed, not only in The Academy

of Engineering Sciences but also at engineeringastand industrial research institutés.

Cultural clashes of this kind could lead to failefforts. One area where the engineering
academy rather unsuccessfully tried to establiseareh was within rationalization, especially
organization of industrial work processes and asislyf working conditions in order to

improve efficiency. From the founding of the acagearhengineering sciences in 1919 to the
mid-1920, efforts were made to establish a psyekbrtical institute. However, it proved hard

to get enough funding and the initiative was evaifytabandoned®
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In one way, the failure to create a psycho-technititute in the 1920s was an exception.
Prior to 1919, when The Swedish Academy of EngingeBciences appeared as an important
intermediary organization, institutes and assamigtinad exclusively been established within
areas where revenue was large enough to suppotypgbeof more uncertain and long-term
investments that research activities often requiiee academy of engineering sciences,
however, seems to have brought better possibifitiefunding analysis of technical problems
of broader social interest such as a psycho-teahnitstitute, although this was never

realized.

To sum up, the first half of the ®Ccentury saw intensified founding of industrial asch
institutes, jointly financed by government and ptes interests coordinated by The Swedish
Academy of Engineering Scienc¥slinstitutes and laboratories were mostly formechinmit
branches where there was no distinguishable govertahagency acting as major customer,
typically industrial branches related to naturaloerces such as pulp and ore. Regarding other
technical problems of broader scope, the estabbsihnof the academy of engineering
sciences improved possibilities of research fundiideast on a smaller scale.

Development pairs, an unplanned model

In other branches, however, typically those wittmpetent public customers, bridges were
created between private suppliers and governmeancags through long-lasting business
relations, so-called development pairs in whichcprement projects were designed both to
suit a contractor's capabilities and to push iititils to develop new technologd$.By this,

the public customer purchased state-of-the-artpenent and the private supplier was given
reference plants to use when hitting internatianakkets. Examples of such pairs are the
telephone and switch manufacturer Ericsson an@Rthyal Board of Telegraphy as well as the
supplier of electrical power technology, ASEA (fateBB), and the Royal Waterfall Board
(Kungl. Vattenfallsstyrelsen).

The relations between firms and authorities in tgy®ent pairs not only lasted over
extended periods of time and thus could be charaetkeby trust between the public customer
and the private contractor. The relations were &lsitt up on personal networks between
employees of both organizations, formed early ieirtttareers, often during professional
training. There were also occurrences of emplogeesne side or the other of a development

pair changing employer moving from a public custotoea private contractor or vice versa.
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More generally, the idea that networks of induseigtrepreneurs such as engineers as well as
other actors such as venture capital represensatine institutions are linked to a specific
industrial activity has been promoted by busindgsthan Erik Dahmén, who introduced the
concept of development blocks to capture the phemomt® Dahmén claims that
development blocks change over time generatingtstral tensions that can be resolved, for
example by organizational innovation, new techngldaetter education etc. In order for a
development block to grow, it is also necessaryd&velop supporting activities in
complementing areas. A development block becomadesivhen there is a market for the
industrial activity. In the examples dealt with éetong-lasting business relations between
private suppliers and government agencies prowe teery important for the success of some
development blocks. In this sense, the forming afemelopment pair is a way to create
complementing support in order to achieve stabitifya development block in a given
institutional framework.

Although development pairs are found outside Swedet Scandinavia, for instance in
France, they seem to have evolved without a consaearch for models from abroad or even
without awareness of foreign precurs8tslhus, in contrast to the earlier examples given,
development pairs were no conscious import, bueats a type of relation that occurred in
different industrial branches due to the importaoténformal networks in a country with a
small population and a strong central administratllke Sweden. Together, industrial
research institutes and development pairs corstittivo major institutions for knowledge
transfer between public and private actors througtee 28' century after WWI.

Within both industrial research institutes and depment pairs, the universities and
engineering schools, such as the Royal InstituteT@thnology, acted as generators of
competent individuals for both the public and théevgie spheres and were, as a result,
producers of useful personal networks. In this vthg, institutions for higher education in
Sweden, together with the academy of engineerimenses, supplied the glue for different
organizations and institutions promoting knowledgasfer throughout the interwar period.
The role of universities and engineering schools Wather strengthen by the founding of
research councils in the middle of the 20th centumythis context primarily The Swedish

Council for Technical Research (Statens tekniskskfuingsrad).
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Research councils and sector research, two new models for research funding after
WWII

These developments took place both as a consequéné®VNIl and, again, under strong
influence from organizational changes abroad, the. same type of policy convergence
already mentioned. The investigations precedingfdieding of the Council for Technical
Research not only included trips to the war-riddeuropean continent as well as Great
Britain, but also experience and contacts with Aoagrs, at least on the individual levél.
Most notable is perhaps Edy Velander’s six-montigstdb the U.S. by the end of 1943, when
he was president for the academy of engineerirenses as well as member of the Council

for Technical Research.

Contacts made with Americans were not only madé&wedish initiatives. It was of equal
interest to U.S. authorities and other Americaerests to exercise influence over Sweden
and, more importantly, over European developmentgeneral during the Cold W& Such
active influence from across the Atlantic had eedsalready in the 1930s through different
programs supported for instance by the Rockefélamdation. Under the slogan "make the
peaks higher”, the foundation had supported suctabh® Swedish scientists as Nobel
laureates Manne Siegbahn and Theodor SvedBebyring the Cold War, the monetary

support was further intensified. Science had becami@strument of foreign policy.

But the establishment of research councils wasmitated without alterations. In Sweden,
the research councils established did not generaflyresearch institutes as was common
abroad. Here, customers and contractors were ysseglrated, on one side councils and on
the other universities, research institutes andagei enterprises. A notable exception from
this rule was the Swedish Defence Research Agerassyarets forskningsanstalt), which

both carried research and planned programmes.

These adjustments of the model of foreign reseamtncils originated from a lively
discussion in the early 1940s whether the planngzhresion of the public technical and
scientific research efforts during WWII should bevgrned by The Swedish Academy of
Engineering Sciences or some other yet non-exjsaemthhority** A third alternative would be
to simply add the planned resources to the annudfdis of the since-long established
engineering schools. This was at least the meanfirgprofessor from the Royal Institute of

Technology, who raised his voice against the emgrdresearch-institute-ragé®. Thus,
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important influence also came from domestic disicunss of how to connect research to
education at the two institutions for higher tedahieducation in Sweden at this time, the
Royal Institute of Technology in Stockholm and Gheis Institute of Technology in
Gothenburd® Other phenomena paving the way for the forming nétional research council
for technology was the often ideologically foundéidcussion of the need for industrial and
workers' interests to unite in an effort to imprakie organizational, institutional and material
conditions for technical researthTaken together, these voices and discussion thathes
contributed to a clearer organizational separatiemveen research customers and contractors

in Sweden than in many other countries.

To what extent The Swedish Council for Technicalsésech acted as an intermediary
organization can be discussed. Most of the monetapport went to engineering schools
rather than industry, at least during the 1940s 30&l Towards the end of that decade, the
technical research council made efforts to readhstry more frequentf? More importantly,
this organizational model functioned as a bluepfantother areas of research such as the

sciences, humanities, social scienced®tc.

In comparison, the industrial research institutegrew more efficient intermediary
organizations, formed as they were in specific stdal branches such as building research,
textiles research etc. and created as a conseqoémice same public investigation that had
led to the technical research council. These werBnanced by the state as well as private
stakeholders, and the ownership was often orgariizddundations® As has been shown,
these industrial research institutes had foreruirerthe interwar period. After WWII, The
Swedish Academy of Engineering Sciences were gistcéive in forming new institutes and
supporting existing ones as they had been in tteevimr period* Many of them were still
run in close connection with institutions for highengineering education, their buildings

being on, or close to campus and their directonsgogrofessors.

With the three Swedish knowledge intermediarieplice—industrial research institutes,
development pairs and research councils—with ugittes and engineering schools
supplying the necessary glue, the functions of Kadge intermediaries were to be tested
during the 1950s and 60s, especially with the amitsector as a competent public customer.
Half of the governmental support for research amhkginning of the 1960s was granted to the

military.>® An indication that this system of organizationsd a@nstitutions fulfilled high
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demands was the production of Swedish fighter @itsrfrom the 1950s and, later on, the
building of domestic nuclear power plants. Suceeas no wonder considering that research
institutes of different industrial branches in gethéncreased their funds five or six times
during the 1960s and 70s, the rise being evenliyilliged over both public and private

grants>®

Obviously, there were competent public as wellrelustrial customers of research although
so-called sector research (i.e. research carrietyorequest in order to solve a problem or to
develop some sector of society) did not become roomemon in Sweden until the late 1960s
and early 708! The military sector had led the way with a subt&part of public research
investments and the largest research instituteri@d®n, which also planned and worked out
long-term programmes such as the one for nucleapares. Such weapons, however, seem to
have constituted the roof for the accomplishmeritSwedish military research, but not
through the lack of knowledge or competence todbslich weapons. Instead, explanations of
why Sweden never managed to acquire the Bomb #nerebased on Sweden’s foreign

relations or on domestic conditiorrs.

Looking abroad, researchers have pointed out theeritan resistance to spread nuclear
weapons and thus to export know-how to build theempered the Swedish efforts. In
addition, the Swedish interest for nuclear weastrmild have cooled off considerably during
the second half of the 1960s when more expertdanision-makers became convinced that
neutral Sweden, without NATO membership, was néedess covered by the nuclear
defence of the West. Domestically, it has been pointed out that theaesh community’s
support for a nuclear programme was weak alreauy fthe beginning of the Cold Wa.
Although there was support for a Swedish nucleag@mme among the military, it was
never unanimous and declined during the 1960s, cedlyein the light of the rather
substantial costs related to nuclear weapons aiddarriers, costs that threatened the ability
for conventional warfaré® It also seems as if the strategic advantages cieauweapons
could be questioned. For a small neutral counlry,fossession of nuclear weapons could in
fact attract military aggression rather than détam it, especially if the number of warheads
was limited®® In addition, the ideological and political bas@r Swedish nuclear weapons
seems to have been weak. From a macro-economipgatitge, nuclear weapons threatened
social reforms such as an expansion of the retinem®gramme&’ The example of Swedish
nuclear weapons can thus be used to show how sharigs of high-tech industrial projects
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not automatically are to be attributed to inadeguatermediary organizations of knowledge

transfer. Other considerations may be much moreitapt indeed.

When the Swedish nuclear weapons programme washédlin the late 1960s, the Swedish
Defence Research Agency, established in 1945 oflesmesearch institutes formed during
WWII, was the biggest of all sector research ing#®* The nuclear weapons programme
was of considerable importance in this build-up-the mid-1950s, almost a fourth of the
total workforce at Swedish Defence Research Agemeye engaged in nuclear weapons
researcli? In absolute numbers, the workforce engaged iratbmic bomb project rose from
approximately 200 person-year equivalents in theé-1950s to 300 person years in the early
1960s. Simultaneously, however, the defence resesgency grew even faster making this
considerable group constitute about a fifth ofttital workforce by then.

Also the efforts to build a Swedish atomic energggramme was structured around an
industrial research institute. In 1947, a joint tuea between government and industry was
formed as an enterprise, Atomic Enefdyn reality, however, this was an industrial reshar
institute organised as a holding company in ordexnvbid the broad principle of public access
to official records of public authorities. In thed¥l960s, the academy of engineering sciences
suggested that Atomic Energy was to be transformieda regular jointly financed research
institute, but the Atomic Energy argued against ithea pointing to the importance of
company secrecy/.

In the early 1970s, pure public customers were ncoramonly established also outside the
military sector and other traditionally technolodgnse areas such as the energy sector, in
Sweden often dominated by a development Batgain, influence from abroad determined
the developments in Sweden. The idea of framingames in customer and contractor
relations between organizations sector-wise foibtéering of society was imported from the
American defence industry via its Swedish countef§aAlthough the expansion of sector
research cannot be seen as planned and orgarfiesd, ibstitutional efforts mirrored a belief
in transformational power of research that had bechighest fashion in both the East and
the West after WWIF/
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Table 1. Industrial research institutes were congpnfounded towards the end of WWII and

in the 1960s when sector research became a dongmatdel. Here is a timeline containing

the most important industrial research institutggdar of establishment.

1950

1960

1970

1980

Year

Cement and concrete, Graphical research (1942)
Pulp and paper, Wood technology (1944)

Metal research, Defence research, Agriculfliextile research (1945)
Ceramics, Livsmedel (1946)

Optical research (1955)

Metallurgy (1963)
Mechanics research, Environmental researclesgtoesearch (1964)
Corrosion (1965)

Furniture research (1967)
Electronics, Steel construction (1968)

Packaging (1970)
Applied mathematics (1971)

Surface chemistry, Plastics and rubber (1977)

Computer research (1985)

As a consequence, both research customers andactomnsr of different sectors could note

rising government spending and better possibilfiegesearch efforts from the beginning of

the 1960s to the late 1970s thus complementinggisesearch expenditures already noted
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within research institutes of different industrtalanches. For example, the funding of the
Delegation of Transport Research doubled betwe&8 a8d 19832 The energy sector went
through a similar raise of research fundiign some sectors such as the drug industry,
private enterprises were used as contractors amoaiy as public institutes and institutions
for higher education. In others, public funding armhtracting dominated thoroughly. Thus,
both contractors in the form of institutes and oastrs could play the role of intermediary
organizations depending on the structure and dyesofiprivate industry and trade as well as

the public authorities of a specific sector.

In the building sector, for example, the Researohril for Building Research (Statens rad
for byggnadsforskning) was formed in 1960 in cotioecto public efforts to build away the
problem of housing® A precursor had been The Swedish Committee foldBigj Research
(Statens kommitté for byggnadsforskning) formed1Bv2 to fund research. In the early
1950s, the introduction of a fee for employerstia building sector improved the funding
possibilities enormously. Subsequently, the buddnesearch committee was transformed
under a new name (Statens namnd for byggnadsfoigkto both fund and perform research
projects. In 1960, this organization was dividet itwo parts, one being the building research
council funding research, the other being The Sslednstitute for Building Research
(Statens institut for byggnadsforskning) to pursesearch. By the launching of the building
research council, the public took on a greater amsipility in this sector and expanded

possibilities to function as a research custonmad,ta some extent as a coordinator.

Sector research can thus be seen as an expansiba ofodel of funding through research
councils formed after WWII. By combining well-knowmtermediary organizations for
knowledge transfer—research customers organizeccoamcils with research suppliers
organized as institutes—in a specific sector, a mewdel for generating relevant knowledge
called sector research was created. In Swedersctile and scope of sector research seem to
have taken relatively large proportions in inteimadl comparison. Potentially, this can be
explained by the specific character of Swedish ae$e councils in an international
perspective, with their rather clear customer rblemany sectors of society where research
councils had already been established, it was ne¢rg big step to introduce more rigid
planning of activities in order to develop somedcsfpe sector of society. Research councils

and sector research dominated Swedish cold-waangseolicy’*
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In the sector of occupational safety, for examgie, National Board of Occupational Safety
and Health (Arbetarskyddsstyrelsen) had been formmed949. By the forming of the
Occupational Safety Foundation (Arbetarskyddsfonderil972, this research area received
additional funding and from 1977, research was @ioated through the new Swedish Centre
for Working Life (Arbetslivscentrum), which also wdo carry out investigations in-house.
The transport sector constitutes another exampleoof research could be organized in the
1960s and 70s, through public customers contrastipgliers of research. Here, the National
Council for Traffic Safety (Trafiksakerhetsradetitedd as both customer and supplier of
research from 194%. As a result of a public investigation appointedtie mid-1960s, the
Delegation of Transport Research (Transportforgisdelegationen) was formed in 1971 as a
research customer for the transport sector. Simedtasly, the Swedish National Road and
Traffic Institute (Statens vag- och trafikinstitutas formed as a research contractor through a
merger of the Swedish Road Institute (Statens edigi) from 1939 and the road institute of
the Royal Swedish Automobile Club (Kungl. Automdéhibbens véginstitut) formed in
1923”7

Of all research and development customers establish this period, the perhaps most
important was the National Board for Technical Depment (Styrelsen for teknisk

utveckling) founded in 1968 by a merger between@oencil for Technical Research and
some smaller institutes in order to coordinate ietdgy development projects, technical
research and innovation projects in firfisBut already from the start, the Board had
problems defining its role as a sector researcharorgtion and what sector it was to cover.
Was it a heuristic industrial sector or more techhresearch and development in general
irrespective of sectof? In the 1970s, it seems as if the second altemdiacame a better

description of the activities of the Board.

The Research Institute of Society

By the late 1970s and early 80s, research investnieisweden were generous and covered a
lot of ground. By this time however, a fast divese took place. The positive trend for sector
research started to weaken from the mid-1970s vehseries of reforms of public research
policy strengthened the public research grantsnsititutions of higher education at the
expense of sector research, including developmains gnd industrial research institufés.
By the end of the 1970s, institutions of higheraation were to be substantial contractors of

sector research. They were to form a “researcltiitstof society”’ Simultaneously, private
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business to a larger extent chose to pursue réséaftouse. The result was a crisis for
Swedish intermediary organizations and a naticesgarch and development system with two
strong poles, one in academic research at uniiesahd another in industrial development
work in the private sectdf. Between these two poles, there were only few amekw

intermediary organizations.

The situation was primarily created by the re-ragah of markets for public goods earlier
run as state monopolies such as electricity areteehmunications. In this way, old and
established institutions such as development pegre abolished® With them, the focus on

large-scale enterprise such as ABB and Ericssonblueieed and shifted to expectations of a
more heterogenous structure of Swedish industryallehto this, the public debate and
innovation policy became more focused on marketedmsumer products. In 1995, Sweden
became a member of the European Union, which intiadded to formal obstacles in the

form of rules and regulations, for instance prdimigi the support of national enterprise in
procurement processes. It was no longer possibdeipport a national growth policy by the
protection of certain markets. Destructing reduttiand a following paralysis due to the end
of the Cold War also meant that problems aroseimvithe up until then perhaps most

important sector for innovation, the military.

Due to changes within Sweden and abroad, the lwidgénveen public and private did not
seem as important any longer. Contradictorily ehougwever, the burning of knowledge
intermediaries between industry and the publitogether with the formation of development
pairs, an exception in Swedish research policyhan gense that this turn of events did not
follow precursors abroad. For once, Swedish rebgaoticy liberated itself from the chains of

convergence and went its own way, at least inmatgonal comparison.

This situation did not last for long however. Iretmid-1990s, the concept of innovation
systems developed within policy research, beconmaingever more important buzzword in
policy circles as well, both internationally andSwederf® Again, and for the umptieth time
in Swedish history, we find policy convergence regsy the organization of knowledge

intermediaries with solutions developed and usedaab

A long-term perspective on Swedish knowledge intermediaries
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This article started with the claim that policy @emgence in science and technology policy is
not an exclusively recent phenomenon, but instembld as knowledge intermediaries,
established and developed in Sweden for centubiesa result, the build-up of research in
Sweden after WWII resulted from a quantitative exgian of intermediary organizations
rather than a qualitative one. To be sure, thisargn occurred simultaneously with a
militarization of knowledge formation and a redifen of focus towards social problems of a
burgeoning welfare state. Research for innovatiorthe military sector before and during
WWII has indeed been seen as a major conditiothiaformation of research policy in post-
war Swedeff! But, these changes affected an existing systerknofvledge production,
transfer and use as well as knowledge construdcdippropriation and incorporation, launched

and developed before WWII.

That knowledge intermediaries have a long histagsdnot, however, imply stability. On the
contrary, models for how knowledge intermediaribewsd be and in reality are organized
have changed from century to century, creating ohicsdlly overlapping layers of
organizations with the purpose of transferring klealge between knowledge producers and
potential knowledge users. While older organizatjsuch as the royal academy of sciences,
persist over time, new ones have been created suitillar purposes but with different

organizational means to achieve them.

The two most striking features of these long-tehanges of organizational models for setting
up knowledge intermediaries are their internatiataracter and their time-wise domination

on the Swedish scene. Thus, the exceptional scaleseope of sector research in Sweden
during the Cold War is not a historical peculiarityit mirrors a general Swedish enthusiasm
for new organizational models from abroad for kredge intermediaries, an enthusiasm that
can be traced back centuries. For any given timmgethere has been an imported model
that dominated the way knowledge intermediarievtieought of and implemented. This has
led to time-wise homogenously set up knowledgermégliaries, a historically repetitious

policy convergence. When new models are importedused, new knowledge intermediaries
are set up while the older ones persist creatimyianrings of different types of knowledge

intermediaries. The year of establishment for akadge intermediary in Sweden can almost

unexceptionally be traced accurately from its nadewgal status and activities.
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Combining these two features, the internationalgioriof organizational models for
knowledge intermediaries and their time-wise dortiamaon the Swedish scene, makes it
rather easy to view the founding of knowledge imtediaries as a form of imitation. Once an
organizational model was given attention and becaomemon abroad, it seems to have been
broadly imitated and thus dominant also in Swedsgardless of its possible advantages or
disadvantages from a Swedish perspective.

Much has been said about organizational imitatiorgan be analysed in many different
ways®? Some, for example, have claimed its origin in titgrerisis®® Such an analysis can be
further specified in terms of local construction pfoblems, or in this case national
construction of problems. According to Swedish bass researcher Kerstin Sahlin—
Andersson, local organizational problems are caostd through comparison with other
organizations. The gaps observed between the twotlren be identified as a problem
suggesting a solution by imitati6h.When this is repeated for the founding of knowkedg
intermediaries in different research areas andsmm@l branches, the result has a strong
resemblance to fashion, i.e. differences obseryetbmparisons are viewed as a problem that

can best be solved by imitation.

In this context, it is important to point out ththe process of organizational imitation isn’t
equivalent to copying. Instead, Sahlin-Anderssoa Hascribed it as a process of editing
including de-emphasis, omissions, clarificatiorts, ef different feature® In a similar way,
following fashion gives certain degrees of freedasnwell as constraints. When it comes to
the establishment of knowledge intermediaries irr@m, the imitation of foreign models are
as striking as the lack of discussions of how th&iffierent models can be adjusted to fit
national conditions. When the models are discustes,issue at stake is, with only few
exceptions, whether they should be imported orratiter than how they can be edited to be
effective in a national Swedish context. Admittedlye debate regarding research councils
established in Sweden in the 1940s indeed resiitas editing process where engineering
schools were seen as alternatives. Another execeptidhe general rule of import without
editing was the forming of the holding company Atoriknergy as an industrial research
institute for the atomic energy programme. Butonausion, fashion seems to be an adequate
way to characterize the organizational and instinal efforts in Sweden to secure the
availability of scientific competence in industmdatrade over decades and centuries. In

addition, since the origins of these fashionablgaoizational patterns were to be found in
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guite a few foreign countries once they were intil in Sweden, this fad for fashion is well

understood as policy convergence.

Conclusions

Different intermediary organizations have handlde transfer of knowledge between
producing and using spheres of society over decadéscenturies. Scientific academies
dominated in the 8 century, educational institutions and public ingés in the 19 and
research institutes as well as research councitsifig sector research in the™6entury with
development pairs as an important complement itaicebranches. By the cut-downs of
military expenditures, a shift towards traditiomglucational institutions occurred by the end

of the 20" century.

To be more specific, Swedish Cold-War researctest bharacterized by an ambitious build-
up organized by the formation of publicly fundedearch councils and industrial research
institutes as well as long-lasting business retatibetween competent government agencies
and private suppliers, so-called development paiaterialized in ambitious and forward-
reaching procurement projects. A sector-wise coatimn of research councils as research
customers and research institutes as supplieresefirch, so-called sector research, came to
dominate Swedish society including the militarytee@nd sectors viewed as central for the
creation of welfare. To be sure, similar ideas amatlels were common internationally. But
given the size of the Swedish population, risingrfrseven to eight million from 1950 to
1970, it seems as if the scale and scope of seetearch in Sweden was exceptional also in

international comparison.

With the kind of long historical perspective supplihere, some salient features of Swedish
intermediary organizations for knowledge transferveell as some hypothesis for future
investigation should be mentioned conclusively. Mstsking is of course how organizational
solutions from abroad have dominated the Swedisheswith only a few notable exceptions,
for instance the burning of knowledge intermedmtetween industry and the public from
the 1980s. In addition, it is equally striking holfferent sectors of society have been in focus
for research and knowledge transfer efforts aedffit times thereby using different models
for knowledge intermediaries. In the™8entury, agriculture relied on a national and ssive
regional academies for knowledge transfer. In 98 dentury both agriculture and different

sectors of a burgeoning manufacturing industryetebn educational institutions and to some
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extent public institutes and private associationghe 20" century, research institutes were
formed to support different industrial sectors, megtably the energy sector. After WWII,

these were combined with research councils to fesutor-wise planning, funding and

practice of research, originally in the militarycs® and later in sectors viewed important for
supporting welfare state. After the Cold War, reseafunding dropped and the sector-
research model was abandoned for traditional eudtinstitutions.

It is quite clear that the sectors of interest wiestablishing intermediary organizations for
knowledge transfer were those pointed out as peatily important for the wealth of the
nation in general, either export industries suchmasing in the 1% century or those of
particular domestic interest such as agriculturéhim 18" and 19' centuries and the energy
sector in the 20 In this context, it is equally important to poinit that the establishment of
knowledge intermediaries, although most often waituments stressing the need to supply
relevant knowledge for practical problem-solvingd atevelopment work, probably just as
often have been used in the opposite transferttiresupplying researchers with problems,
methods and most of all resources for the benéfinproved knowledge production. Thus,
knowledge intermediaries work in both directionthaligh it is only commonly one that is

mentioned explicitly, from knowledge productionapplication.

It is not clear, however, if each of the modelskonowledge intermediaries can be considered
optimal for the sectors viewed as important in @cHjr time period. In fact, two observations
point towards the conclusion that models for knalgke intermediaries were not tailored after
identified problems and shortcomings, but givenigitesthat at least partially depended on
other considerations, if any at all. The first atvagion is that the intermediary organizations
for knowledge transfer set up at a given time irdkmwere congruent to a model blueprint
such as industrial research institutes or reseeawaincils. In this sense, they were time-wise
homogeneous. This can be contrasted to the assanipét knowledge intermediaries that
are organized according to different requiremeefzedding on institutional settings are likely

to be time-wise heterogeneous.

The second observation is that most of these nmadeprints were imported from abroad and
thereby more dependent on fashion and internatipaobty convergence than the structure
and dynamics of trade and industry as well as ophalic institutions and technological

opportunities and problems of a specific sectosadiety, industrial branch or knowledge
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area. Thus, knowledge intermediaries seem to heee kess modelled after thorough analysis
of the demands a specific situation and more tkalref a desire—one is tempted to say
obsession—to danything about a situation deemed as unsatisfactory. Theation of
foreign models dominate at the expense of discnssim how these different models could
be adjusted to fit national conditions. When thedels are discussed, the issue at stake is
whether they should be imported or not rather tham they can be edited to be effective in a

Swedish context.

One last observation will also be mentioned, marea asuggestion for future investigations
than as an established fact. It touches upon gwe isf what happens to old and since-long
established knowledge intermediaries when new famasintroduced from abroad. It seems
as if many, if not all of them, have had a tendetacipecome more and more academic over
time—i.e getting to be more interested in knowleggeduction without clear and externally
defined applications or goals—a process capturethbyconcept academic drift.This is
certainly the case with academies founded in tHecBhtury and institutions of professional
education of the 19 century. To some extent, it also seems to be fouenany research
institutes of the 2D century. Whether the claim holds for research cidsimnd universities
and university colleges more intent on their reSpeaegion is perhaps too early to judge.
But the long-term academic drift of knowledge imediaries is a hypothesis worth to be
tested in future studies.
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