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Abstract 

In the last decades of the nineteenth century, many European countries adopted a laboratory science system, in 

which the German model served as the prime example to be imitated. This is often taken as proof of the central 

role accorded to German science, and positions followers of the German model on the periphery. In this paper 

another interpretation of this diffusion process is proposed, stressing the complementary nature of centre and 

periphery. The centre embodies the shared values of the wider community and serves to connect various 

members of that community. The centre only emerges as such as a focal point for aspirations fostered at the 

periphery. The diverging and often contrasting interpretations of the German model of laboratory science 

exemplify this complex and ambivalent relation between centre and periphery. 

 

 

In the introduction to L’Europe des sciences. Constitution d’un espace scientifique (2001), the editors Michel Blay 
and Efthymios Nicolaïdis explain how it was their intention to make a study of the influence of scientific knowledge on the 
homogenization of societies. They believe that European science as such constitutes not only a geographical category, but 
also an “intellectual unity”: the particular knowledge created in Greek Antiquity was transformed in Europe during the 
Scientific Revolution, and subsequently exported towards other regions of the world. In particular for Europe, travels, 
translations and centre-periphery relations have all contributed to the unification of a single scientific space.1 But the 
existence or rather the creation of a unified space raises many questions. How can distant participants of a scientific 
community interact with each other over long distances? How do shared values arise from different local traditions? How is a 
‘homogenized’ science constructed, received and appropriated by scientists in various contexts, and how is scientific 
knowledge itself affected by the processes of diffusion and adaptation? 

Sociologists have used for a long time the concept of a unified world-science system. Following Braudel and 
Wallerstein, an understanding has grown of the characteristics of global science, its hierarchical structure and its 
homogeneity, but also its differentiation and segmentation. World-science is often considered merely an extension of the 
structural features of the local scientific community, where scientists share their ideas in exchange for recognition and 

                                                                 

 
1 Michel Blay and Efthymios Nicolaïdis (eds.), L’Europe des sciences. Constitution d’un espace scientifique (Paris, Editions du Seuil: 

2001), “Introduction”, p. 9-11. 
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emulation.2 But in as much as there exists a unified scientific space, there are different levels of integration which cannot be 
ignored. Every scientist is part of individual, national and international communal formations, which have different ways of 
operating. The integration of these communal formations may depend on political, ideological or economic factors, which 
may destabilize the global system and lead to the decommunalization of world science.3 

What can be deduced from these studies, is that the existence of a unified space necessarily presupposes the 
existence of a centre. In the centre, the values of the epistemological space are articulated and embodied. It is not 
necessarily linked to a geographical location. Rather, the centre is, according to Edward Shils, the representation of the order 
of symbols, of values and beliefs, which govern the community.4 As such, the centre is a powerful actor that holds a 
community together. The centre is closely related to the notion of ‘elites’, and attains a formal status by virtue of 
institutionalization. The periphery, on the other hand, is characterized by exclusion and distance from the centre. The views 
of Shils were further developed with respect to the international scientific community by Rainald von Gizycki in 1973. Basing 
his ideas on a comparative study of nineteenth century science in Germany, France and Great Britain, Gizycki defined the 
centre “by the fact that works produced there command more attention and acknowledgement than works produced 
elsewhere. […] the theories and observations produced there become sources of influence and objects of emulation.”5 There 
may be different centres for different scientific disciplines, but there is a tendency for the centres to be clustered. At the same 
time, there is a tendency for centres to be displaced by new, emerging centres. 

Gizycki’s view on scientific centres is based on competition, a race for scientific leadership. Research located at the 
centre of the scientific community is in all respects superior to research in peripheral regions. Countries in the periphery are 
countries which have lost the race, albeit only temporarily. The periphery inevitably attempts to imitate the centre or to modify 
its own structures to bring them closer to the models drawn from the centre. Gizycki observes: 

“A scientist who wishes to make an important contribution to science and thus to ‘make his mark’, 
must, if he lives and works at the periphery, conform with the standards embodied and espoused by 
the centre. Het must know the substance of the centre’s accomplishments by reading its scientific 
literature; he must know the language of the centre. He is forced to live in its shadow.”6 

In this model, the only activities granted to the periphery are imitation, adaptation and emulation of the centre. In 
essence, the periphery is mostly unproductive of knowledge and a passive, perhaps even a superfluous bystander of the 
scientific community. To understand the scientific community and the history of scientific developments, it is sufficient to look 
at the centre. 

Recent studies have presented alternatives to this model. In global studies, students of ‘non-Western science’ have 
questioned the putative unity of science and its central values. As Kapil Raj noted: “In place of a unique ‘modern science’, it 
is now accepted that there are many national and local knowledge traditions and dynamics spread across most of North and 
West Europe, with diverse, and at times contradictory, intellectual agendas and influences throughout the early-modern and 
modern periods.”7 The unidirectional spread of Western Science, as modelled in the 60s by George Basalla,8 was not a 
simple emanation from a pre-existing centre, but the result of complex process of conflict, acculturation, and appropriation. 
Marcos Cueto has equally rejected the traditional notion of periphery as being unhelpful in understanding the dynamics of a 
‘peripheral’ region’s scientific development.9 In Europe, the community of scholars constituting the STEP group has equally 
questioned the notion of periphery. In a joint paper, Kostas Gavroglu and others have pictured the periphery as an active 
receiver, making “a shift from the point of view of what has been transmitted to the view of how, what was received has been 
appropriated.”10 

                                                                 

 
2 Xavier Polanco (ed.), Naissance et développement de la science-monde. Production et reproduction des communautés scientifiques en 
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To many scholars the dichotomy between centre and periphery should probably be left as a descriptive category to 
researchers of the present day world science system, but without further historical or explanatory value. Yet, I argue that the 
centre-periphery dichotomy can be fruitful if the perspective is shifted from a competitive model towards a complementarity 
model. In this model, a centre is not simply a place where knowledge is produced and standards are defined, but a place to 
which, by actors at the periphery, certain meanings and values are attributed. The centre is not the origin of the space 
around it, but it is created by the projection of local ideologies on a symbolic object. This presupposes a two way mechanism 
of appreciation and emulation between centre and periphery, in which both have important roles to play. Centre and 
periphery participate as complementary forces in the production of shared community values. The very use of the centre and 
periphery vocabulary may help to understand how a common identity within the community is being created and shared. 

Much of the scholarly literature focuses either on the characteristics of the centre, or on the development of the 
peripheral region. The actual relation between centre and periphery has been taken for granted as if it seems to follow 
immediately from their respective positions. In this paper I consider the centre and periphery to be mutually dependent on 
each other. The centre emerges when it is recognized as such by members of the community, whereas by this very act these 
members show themselves to adhere to commonly shared values and to be an integral part of the larger community. I 
maintain that the centre-periphery model should not be used to make a distinction between two geographical or cultural 
spaces, but rather that it can help to underscore their connection. A close analysis of the centre-periphery metaphor, used by 
different actors in different locations and from different perspectives, may show how values and practices are perceived and 
interpreted. 

One example of a typical centre-periphery narrative is the creation of modern laboratories at the end of the 
nineteenth century. In many countries, this laboratory movement was supported by reference to the lead taken by Germany 
in science and industry. But the role model of Germany in this process as interpreted according to the simple competition 
model of Gyzicky cannot explain a series of complex and ambiguous problems. There is no exact definition of what the 
German model was. In fact, many nineteenth century observers stressed contrary features of this model, in order to advance 
their own agendas. Also, no single country in fact copied the German model, but produced a locally adapted form of a 
laboratory system. What was common, however, was the agreement between many scientists and politicians, that if a model 
existed, it had to be found in Germany. That this ‘German model’ was in fact a construct adapted to local needs, shows how 
the relations between centre and periphery should be reconsidered.11 

 

Laboratory Cultures and the German Model 

During the second half the nineteenth century, the modern laboratory emerged as a new, important institution of 
science. Laboratories had existed before, and were recognized as privileged spaces for experimental work, in particular in 
chemistry.12 But the new laboratories of the nineteenth century were different in scope and institutional status. In universities 
large laboratories were built for pedagogical reasons, instructing students in routine scientific manipulations, while providing 
some space for more advanced research. Somewhat later, laboratories were set up for agricultural and industrial research, 
transforming the nature of technical research and invention. More generally, the laboratory became an abstract institutional 
category of scientific practice, unconnected to a certain location or researcher, and very often referred to in the plural. This 
institutional role of the laboratories inspired Pasteur to describe them as “temples of the future, wealth and well-being”.13 

The building of laboratories was typical of the modernization era of science (1850-1950), when laboratories were 
considered a first and necessary step towards the implementation of scientific practices within a national culture. In university 
education, the laboratory underscored the rise of pure science as a basic element of intellectual culture. In government 
policies the evolution towards a modern, enlightened state was translated in the creation of experimental agricultural 
stations, food analysis laboratories and bacteriological institutes. Laboratories thus transformed many aspects of intellectual 
life, industrial activities and medical practices. 

One of the characteristics of these laboratories was their uniformity to an international standard. This uniformity 
warranted access to the international scientific community and became a recognizable feature of modernization. Very often, 
the so-called ‘German model’, based on both the academic laboratories in German universities as well as on the industrial 

                                                                 

 
11 We restrict our research to European countries, where the use of the term ‘periphery’ refers to a different situation compared to the 

periphery on a global scale. Whereas European countries always felt related to the European centres, colonial and postcolonial 
experienced a much sharper difference with Western countries, both in size of the scientific community as in the cultural distance 
purposely maintained by colonial powers. Also, for briefness, I will not discuss the development of the laboratory system in Germany 
and the internal response to the (externally constructed) German model. 

12 Maurice Crosland, “Early Laboratories c.1600-c.1800 and the Location of Experimental Science,” Annals of Science 62 (2005) 2, p. 233-
253. 

13 Quoted in René Vallery-Radot, La vie de Pasteur, (Paris, 1900) p. 215. 
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laboratories in the German dye stuff industries, was put forward as the ideal model to replicate. In particular in peripheral 
countries, adaptation of this German model was a strong rhetoric for underscoring the quality of their own scientific culture. 

The role of the German model in the reform of universities and the creation of laboratory facilities has been amply 
studied in the cases of France and England.14 Competition between nations was a driving force in these debates, with 
Germany clearly considered in the lead, but the outcome was as much determined by domestic issues as it was by simple 
imitation of a scientific centre. As George Weisz observed on the French debates: “It is impossible to cite more than a few 
concrete instances of institutional imitation. […] A highly idealized image of German universities served to symbolize a 
variety of goals and aspirations. The most contradictory positions were defended by appeals to the German example.”15 And 
with respect to England, George Haines wrote: “To claim in each instance [of newly founded English colleges] direct German 
influence would be preposterous. But the widely and continuously cited German example, the intensively fostered fear of 
German industrial competition, and the German experience of many of the leading teachers played important roles in 
providing an impulse, otherwise so long delayed as to be almost inexplicable.”16 

The cases of France and Germany demonstrate already how the ‘German model’ was a malleable concept which 
could be used for almost any purpose. In many instances, the laboratories and universities of Germany were only described 
in abstract generalization, and different aspects of the German system (support by the State, laboratory research as part of 
university education, emphasis on direct links with technology) were variously given as fundamental features. The German 
inspiration of reformers was in any case more important than any German example to be copied or imitated. 

Apart from these core countries, there are only a few studies on peripheral countries. References to the German 
model are not absent, but almost never critically analyzed.17 The very definition of what the German model represented could 
vary widely. The target audiences may have been different, as also the outcome of the reform. Involvement of government 
institutions and the interest of local industries may have changed the message of reform substantially. The connection to 
agriculture, health policy or industrial development must certainly have added a variety of local flavour. We have, as yet, no 
overall understanding of how the German model was actually defined, used and implemented in most European countries. 
But from what can be gathered from exploratory readings, some themes for further research readily emerge. 

1. At what time, and through which channels, did the German model actually find its way into ‘peripheral’ 
debates? 

In most countries the apostles of the German model had studied for some time in Germany or were personally 
acquainted with German scientists. In other cases, German scientists settled in peripheral countries. In any way, the 
influence of German science is clear, but to go from personal experiences to a general ‘German model’ presupposes a 
creative step in defining what the German model was about. 

The conscious use of the ‘German model’ appears to have come into use only in the 1860’s. As yet, I have not found 
any use of the German model in ‘peripheral’ countries, before it became in vogue in France and England. This may indicate 
that these countries were actually instrumental in promoting Germany as the leading country in science. One suggestive 
example can be found with the Portuguese physiologist Costa Simões who in 1865 visited universities in Germany (Bonn, 
Würzburg, Heidelberg, Munich, Göttingen and Berlin), France (Paris), Belgium (Brussels, Leuven, Ghent and Liege), Holland 
(Amsterdam, Leyden and Utrecht) and Switzerland (Zurich). He decided to organize his own laboratory in Coimbra on the 
example of the Berlin University, but he did so after receiving advice from different experts. The status of German physiology 
was a topic of conversation between many colleagues, not only German. The instruments he acquired for his laboratory were 
bought in several locations (Paris, Berlin, Liege and Vienna), which may indicate that his actual implementation of the Berlin 
example was broader than a simple imitation and in some cases was only indirectly linked to the German sources.18 

                                                                 

 
14 E.P. Hennock, “Technological Education in England, 1850-1926: the uses of the German model,” History of Education 19 (1990) 299-

331; George Haines, “German Influence upon Scientific Instruction in England 1867-1887,” Victorian Studies, 1 (1958), 215-244; G.W. 
Roderick and M.D. Stephens, “Scientific Education in England and Germany in the Second Half of the Nineteenth Century,” Irish 
Journal of Education 16 (1982) p. 62-83; Harry W. Paul, “The Issue of Decline in Nineteenth-Century French Science,” French 
Historical Studies, 7 (1972) pp. 416-450; Robert Fox, “The View over the Rhine: Perceptions of German Science and Technology in 
France, 1860-1914,” in Yves Cohen and Klaus Manfrass (eds.), Frankreich und Deutschland. Forschung, Technologie und Industrielle 
Entwicklung im 19. Und 20. Jahrhundert (Munich: C.H. Beck-Verlag, 1990), p. 14-24. 

15 George Weisz, The Emergence of Modern Universities in France, 1863-1914 (Princeton: Princeton University Press, 1983), p. 62. 
16 Haines, op.cit., p. 227. 
17 E.g. for Italy, the German model has been studied in relation to the creation of a scientific community. See G. Pancaldi, “The German 

model and the origins of the Italian Riunioni degli scienziati”, in Dietrich v. Engelhardt (ed.), Zwei Jahrhunderte Wissenschaft und 
Forschung in Deutschland. Entwicklungen – Perspektiven (Stuttgart: Wissenschaftliche Verlagsgesellschaft mbH, 1998), pp. 171-178; 
Maria Pia Casalena, “The congresses of Italian scientists between Europe and the Risorgimento (1839-75)”, Journal of Modern Italian 
Studies 12 (2007) p. 153-188. 

18 Maria Burguete, “Laboratories at the Faculty of Medicine of the University of Coimbra in the XIX century,” Scientific Research and 
Essays, 5 (2010), p. 1402-1417. 
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Likewise, the Lisbon physician Marck Athias became aware of the debate on German science during his studies at the 
Faculty of Medicine in Paris in the closing years of the nineteenth century. Athias never studied in Germany. His French 
background was apparent in his ten year career at the Pasteur Institute in Lisbon. As head of the Lisbon Institute of 
Physiology his work was characterized by the positivist ethos of French science, although his scientific practices was 
modelled on the German tradition.19 

Even when personal acquaintance with German science was available, the outcome was not necessarily only 
directed towards Germany. Early physiologists such as the Russian Ivan Mikhailovich Sechenov studied with a.o. Carl 
Ludwig in Vienna, Emil Du Bois-Reymond in Berlin and Claude Bernard in Paris. Although he used Du Bois-Reymond’s 
experimental apparatus in his own laboratory, his work bears the influence of all the great physiologists he worked with.20 
Finally, the Cracow physics professor Zygmunt Wroblewski had studied in Berlin, Heidelberg and Munich but consequently 
made an extensive tour of other European research institutes, ending up in Paris. When he set up his laboratory at Cracow, 
he brought the needed apparatus from France.21 If the German model was a powerful rhetorical device, it cannot be 
assumed to be an actual well-defined model to be copied. 

2. Which values were associated with the articulation of the German model? 

What was the rhetorical power of the German model? Was it based on an objective evaluation of scientific output? 
Some examples suggest that admiration for German science was often part of a larger cluster of values. Germany was 
heralded for its artistic and literary culture, its national vigour (in particular after the unification of the German states in the 
1860’s), its industrial successes, the honours bestowed on science by State and the general public, its victorious clash with 
France, etc. It has been suggested by Andrée Despy-Meyer and Didier Devriese in their study of the Belgian physiologist 
Paul Heger and his collaboration with Ernest Solvay to create new research laboratories, that the enthusiasm for German 
imperial science among progressive liberals should be understood by the obvious appeal of the anti-clerical politics of 
Bismarck, whereas the admiration from French positivism had been erased by Germany’s Kulturkampf.22 On the other hand, 
in France, German science was sometimes associated with a medieval world view and under the influence of religion.23 In 
the Habsburg Empire many German speaking scientists integrated themselves in the German scientific community, in the 
hope of contributing to some ethnic German community, but non-German speaking scientists only grudgingly accepted the 
domination of German inspired institutes. In Prague the university obtained the liberty to teach in Czech language, as 
Cracow did in Polish.24 

These examples suggest that the positive mention of a German model should always be interpreted against a much 
larger field of values associated with the German state and German culture. It becomes important therefore to carefully 
position the advocates of the German model in the social, cultural and political spheres of their country. Possibly, the values 
associated with the German model connected to the cultural ideals of existing or upcoming elites. For France and England, it 
has been established that the outcome of the ‘German reforms’ supported the rising social status of bourgeois intellectuals. 
For peripheral countries in particular, the relationship of ‘German-minded’ scientists with social elites and public authorities 
has to be looked into. In particular in agriculture local circumstances and ownership of the land had great impact on the 
implementation of agricultural stations and laboratories. Russian agricultural stations grew from laboratories on private lands, 
then developed into regionally based zemstva stations and finally to state bureaus.25 Possibly the involvement of the Russian 
state in the promotion of the French Pasteur institutes was more effective than the abstract rhetoric of the German model.26 

3. How did the German model transform the national science system? 

The science system comprises all cognitive and institutional resources available to a country for its industrial and 
cultural development. Universities, research institutes, scientists, government agencies and industrial actors all contribute to 
produce knowledge and wealth. At the same time, the system itself is a distributor of values: it conveys status on important 
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actors and authority on institutions, legitimating scientific practices while undermining rivalling traditions. The import of a new 
model inevitably disturbs the existing science system, bringing new actors to the front and displacing other from their 
positions. The introduction of the German model, with its emphasis on the building of large laboratory facilities, caused 
increased tension with traditional forms of knowledge such as embodied in scientific societies or non-laboratory based 
disciplines. When in Belgium the large laboratories were built in the final decades of the nineteenth century, it put the power 
of scientific research in the universities, while the Royal Academy of Science lost much of its influence in Belgian scientific 
life. The introduction of agricultural stations replaced traditional agricultural practices. Louis Ferleger has argued that the 
success of the German agricultural stations actually caused a setback of agricultural efficiency in most North Sea countries 
where the German stations were admired and copied. Those countries neglected to provide enough funding for sustained 
agricultural research and relied too much on German knowledge, which was not adapted to their local needs.27 Similar 
evolutions can be seen in the introduction of bacteriological laboratories, replacing the expertise of hygienists. Last but not 
least, the German model interfered with the balance between pure and applied research. Introducing laboratories in 
engineering education sometimes served to make the engineer appear more scientific, thus increasing the social distance 
with lower technical personnel. Similarly, the large laboratories available to university researchers emphasized the difference 
between professional researchers and amateurs. 

 

Conclusion 

The unified space of European science arguably emerged with the general enthusiasm, spread throughout European 
countries, for the German model. The German model, however, was not a static, well defined system which other countries 
envied and were ready to copy. Rather, the very definition of the German model, the values associated with it and the actual 
consequences of the adoption of the model varied largely among European countries. A better way to understand the 
international appeal of the German model, may be to look at it from the complementarity model of centre and periphery. The 
German science system, as conceptualized by numerous authors throughout Europe, embodied the central values of 
modern science and was thus a crucial binding element to bring different scientific traditions together within one community. 
Importantly, the label ‘periphery’ which suggests itself in studying the spread of the German model, should to be seen as an 
intentional localization of European countries around the centre. The ‘adoption’ of the German model, instead of being a 
mark of emulation of the centre by the periphery, can be understood to emphasize the modernity of the adopting country, its 
very nearness to the centre, and its acceptance of the central values of modern science. 
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