
chemistry as a distinct profession . Chapter 9 is 
an account of the "emancipation" of chemistry 
within the context of polytechnical schools 
which themselves were rapidly 
professionalizing in the wake of 
transformations in industry and infrastructure. 
The final chapter provides a characterization of 
the German chemical profession after 1850, a 
somewhat belated catalogue of "chemical 
occupations" from the 17th century onward, 
and a very compact attempt to come to terms 
with some of the conceptual frames set out in 
the course of the book. 

The six chapters of part II are clearly the 
narrative heart of the book. There is much of 
value to be found in them, even though their 
conceptual integration still leaves something to 
be desired. The final section of chapter 10 is 
too little, too late, though it certainly provides 
the groundwork for what could be a coherent 
and cogent analysis of the professionalization 
of German chemistry. Two strands of that 
analysis-in-becoming I found particularly 
fascinating. First, the role of "analytic" 
laboratory instrumentation and practice as a 
kind of material substrate for the 
professionalization of chemistry and chemical 

trammg (eh. 8). Second, the way the rapid 
professionalization of contiguous engineering 
disciplines like civil and mechanical 
engineering (on the coattails of railroad 
construction and the rise of the iron & steel 
industry) provided "role models" and incentives 
within the polytechnics for transforming 
chemical education in similar ways. Hence, 
Homburg argues, by no means tongue-in
cheek, that test tubes and the railroads were 
prominent factors in the professionalization of 
chemistry in Germany. 
In nine years the Royal Dutch Chemical 
Association (KNCV) will be celebrating its 
1 OOth anniversary. If they have any sense they 
will commission a book by Ernst Homburg to 
be called "Van beroep 'Chemicus '; de opkomst 
van de industriele chemicus en het 
polytechnische onderwijs in Nederland (1790-
1890). 

Note 

Willem J. Homix, "A History of Chemistry in the 
Netherlands," Tractrix, Yearbook for the History of 
Science, Medicine, Technology, and Mathematics, 5, 1993, 

171-179. 

Dutch Science Observed 

By Paul W outers 

Review of: R. J. W. Tijssen et al., Het 
Nederlands Observatorium van Wetenschap 
en Technologie. Wetenschaps- en 
Technologie-Indicatoren 1994, (1994) CWTS 
Leiden and MERIT Maastricht; 

B. van der Meulen, Beoordelingsprocessen in 
Wetenschap/Evaluation Processes in Science 
(1992), PhD Thesis University of Twente, 
Enschede; 

A. van Dijk et al., Wetenschaps- en 
Technologiebeleid in Nederland (1993), 
DSWO Press Leiden. 
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This year, a new instrument has been born in 
Dutch science policy: a science observatory. It 
is a joint project of the Leiden Centre for 
Science and Technology Studies CWI'S and the 
Maastricht Economic Research Institute on 
Innovation and Technology MERIT promoted 
by the Dutch ministry of education and science 
policy. The first publication of the observatory 
is a science and technology indicators report, 
focussing on the international position of Dutch 
science. It gives a quantitative description of its 
environment, its infrastructure and its results, 
compared with other European countries and 
with the US and Japan. Science is seen as a 
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system with a complex structure that cannot be 
covered completely by quantitative indicators. 
Nevertheless, so the authors of the report 
assure us, the use of mutually attuned 
indicators can provide a more coherent and 
complete picture than can be given by ad hoc 
policy reports. The observatory will replace a 
host of ad hoc measurements with a systematic 
gauging of the performance and structure of 
science in the Netherlands. While its first 
report gives a detailed insight in the current 
state of affairs in Dutch science and provides a 
view on the changes in the international 
scientific system (the relative decline of Dutch 
science being the most publicized news), the 
creation of the observatory itself may be even 
more telling about these transformations. It is 
the culmination of a development during the 
last decade that can be characterized as the 
mutual integration and interpenetration of 
Dutch science policy and scientometrics. 
Whereas in the early seventies qualitative 
sociology of science and policy analysis 
reached the desks of policy makers, nowadays 
quantitative research has become the principal 
ally of governmental science policy. 
Measurement has replaced contemplation. The 
reasons for this are complex, of course, but it 
is hardly surprising that this development has 
coincided with a surge in systems theory in 
Dutch science policy documents. The 
fundamental transitions in the international 
scientific system seem to reflect themselves in 
the blackboxing of scientometric indicators, 
systems theory and citation analysis in Dutch 
science policy instruments and institutions. 
This can partly be explained by paying 
attention to a distinctive feature of 
scientometrics : it creates a science 
representation at the level of the system as a 
whole, independent of the self-image of 
science. Scientometric indicators give science 
policy the power to transcend the perspective 
of other actors in the science system. They 
provide a competing representation of science, 
applicable in every scientific area, and thus a 
competing scientific truth about science, 
enabling interventions that would otherwise be 
impossible. 

This political character of indicators has a 
prominent position in Barend van der Meulen's 
Ph D thesis Evaluation Processes in Science . 
The construction of quality in and by the new 

8 

evaluation procedures in science is its central 
topic. V an der Meulen sees quality both as a 
social and as a relative concept: 
"First, quality is a relative concept. Quality is 
ascribed to scientific products only in relation 
to certain references or frames of reference. To 
evaluate implies to articulate the relation 
between the product and the (frame of) 
reference. Second, quality is a social 
construction. Evalutions are made by evaluators 
to have effects: they are input in subsequent 
operations, e.g. decision making processes" (p. 
236). According to Van der Meulen, the 
proliferation of evaluation procedures is a key 
feature of the current transformation of the 
scientific system. The era of scientific 
autonomy and self-organization has ended, 
science first and foremost must be accountable. 
The thesis tries to probe into these matters by 
presenting a rather motley series of case studies 
concerning evaluation in science, revolving 
around the issue of quantitative indicators. The 
Dutch evaluation and foresight committees are 
analyzed by V an der Meulen on their 
evaluative repertoire and use of (bibliometric) 
indicators. Moreover, the thesis presents an 
analysis of evaluation in technical and 
engineering sciences. The use of bibliometric 
indicators cannot be understood if we do not in 
the first place analyze their policy context, so 
the thesis tells us. V an der Meulen points to 
two ambiguities within studies on science 
indicators: 
"First, most studies claiming the need for 
science indicators relate them to the need for 
selective funding and the unappropriateness of 
traditional peer review to meet the demands. 
The argument in general terms is that peer 
review, although successful in keeping 
standards of science high, is too judgmental 
and too collegial to be a basis for decisions like 
budget cuts and selective funding. So indicators 
should be used to objectify the procedures of 
the decision maker. However, in spite of the 
fallible nature of peer judgments, they are used 
as a yardstick to calibrate bibliometric methods 
and high correlations between outcomes of peer 
review and bibliometric evaluations are 
exploited to defend the application of these 
indicators." (p. 25)This paradox can be solved 
by studying science indicators in relation to 
assessing practices in science, rather than as 
methodological or technical questions . In other 
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words, the meaning of indicators changes: 
" .. . the establishment of new control circuits 
with their own dynamics requires an 
understanding of the meaning of indicators 
within this circuit." (p. 26)V an der Meulen 
shows that there is no one-to-one relationship 
between quality indicators and quality 
(whatever that may be), by revealing the 
contradictory ways disciplinary evaluation 
committees have dealt with indicators. Some 
have used bibliometrics, others have not, some 
have been criticized for not using quantitative 
indicators, other for using them. Apparently, 
not the indicator itself is at stake but the 
indicator within its context. 
"What the cases show is that the indicators are 
embedded in a broader view of the field . 
Within this context, they function, because of 
their threefold capacity, mostly as instruments 
to provide solutions for the main problems, or 
are seen as threats because of the possibilities 
they offer. .. . Thus, robustness of an indicator 
depends on views of the context, rather than on 
its validity. Closure of the debate can only be 
achieved if there is unanimity about the 
problems of the field and on the question if the 
indicators provide solutions for these 
problems." (p. 39) Hence, Van der Meulen 
argues, the question whether indicators 
correlate with peer review disappears. The only 
question is a purely instrumental one: do they 
suffice as policy instruments or not? The thesis 
tries to answer this question by reinterpreting 
its case studies in actor-network theory. In the 
last chapter the thesis sketches a picture of 
mutual translations of actors in the scientific 
system, the government being just one of the 
actors. An important feature of these processes 
is that translations can be stabilized, or 
standardized, and consequently used as a 
resource or structure in subsequent translations. 
In this way new procedures, spokespeople and 
indicators are being stabilized. This results in 
the inversion of the relationship between 
assessor and frame of reference. Whereas 
initially a new frame of reference is given 
credit because of the authority of the assessor, 
in the next round the frame of reference can 
speak for itself and may enhance the authority 
of the evaluators. This is how Van der Meulen 
sees the emergence ofbibliometric indicators in 
(Dutch) science policy. He advises the Dutch 
government to act accordingly. It should see 
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itself as just one of the actors of the scientific 
system whose acts have impact to the extent 
that its translations are of good quality. 

This seems to be precisely what the Dutch 
government has been doing if we may rely on 
the booklet by V an Dijk et al. The authors, 
each experienced in science policy for a 
number of years, have written a concise and 
clear overview of the Dutch science system and 
its actors. The book underlines the central 
position quantitative science studies have taken 
in policy thinking as well as the overall 
systems theoretical approach. Van Dijk et al. 's 
book is particularly meant for the novice. It is 
not so much an historical or sociological study 
of Dutch science, as an introduction to the field 
as a whole. It explains in a well-written 
popular form the whereabouts of science and 
technology policy and gives moreover a short 
(Whiggish) history. It is also an indication of 
the degree to which Dutch science policy has 
been informed by science studies. The authors 
are well versed in the pertinent literature while 
keeping "a healthy distance" of deconstruction 
at the same time. This is done easily, of course, 
since most deconstruction has focused on the 
microlevel, whereas this book focuses on the 
overall system. 

It goes without saying that such a book has 
its drawbacks and limitations. The main 
problem one might perceive, although this does 
not diminish the value the publication has in its 
own right, is the underdevelopment of the 
theoretical arguments. It all boils down a bit 
too easily to a systems realism: "there exists a 
system with real actors and an objective 
structure which can be measured and gauged, 
admittedly incompletely, by quantitative 
means" . V an Dijk et al. ' s book shares this 
weakness with the first science observatory 
report we discussed above. The scientific 
system as well as its representation by 
scientometrics are positioned as more or less 
value neutral phenomena. The observatory 
report displays, on top of this, a tendency to 
exhibit a technology push attitude. For 
example, critical views on technology are 
tabled as weaknesses of the system rather than 
as some of its cultural characteristics . Surely, 
one cannot be surprised about this in a science 
policy document but seen from a science 
studies perspective it seems nevertheless a 
weakness . Van der Meulen' s thesis might be 
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able to give a more balanced picture because of 
its interest in actor-network theory. Yet, after 
reading the thesis one has the impression that 
something is missing. This is the independent 
perspective on and analysis of science policy. 
Actor-network theory does certainly provide a 
neat language to describe all sorts of processes 
occuring in science. Maybe a little too neat: 
everything is reduced to translation and 
stabilization. The differences among separate 
types of translations cannot be expressed easily. 
As a consequence, the acts of actors can be 

described pretty well but one cannot gauge 
them or compare them. The variety of the 
scientific system is reduced to a uniform 
translation network. Therefore, actor-network 
theory is in a sense uncritical. It does not 
provide a framework one can, for example, 
assess policy with. Yet, this is what V an der 
Meulen tries to do and where he fails . This 
seems not so much a defect of the thesis, I 
would like to stress, as a problem in actor
network theory as such. 

The Tension Between Romanticism and 
Scientism in Pre-colonial Reconstructions of 

Science in India 

by Dhruv Raina 
National Institute of Science Technology and Development Studies, New Delhi - 110012 

... my novel Midnight's Children 
was really born when I realized how 
much I wanted to restore the past to 
myself, not in faded greys of old 
family album snapshots, but whole, in 
CinemaScope in glorious Technicolor 
... imaginative truth is simultaneously 
honourable and suspect 

Salman Rushdie, Imaginary Homelands, 
1991. 

The narrativization of scientific and 
technological knowledge in the modern idiom 
in India goes back more than a hundred fifty 
years. As we are referring to the historical 
reconstruction of knowledge and technical 
practices guided by the epistemic grid of 
modern science, we shall be examining how 
this discourse was constructed within India. 
The historiographic frames for studies on the 
history of science and technology in India are 
structured by the nature of the interactions 
between traditional forms of .knowledge and 
the new knowledge, the politics of knowledge 
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and its interplay with local cultural 
embodiments circumscribed within the imperial 
frame, in the post-colonial era by the 
imperative need for reconstruction - a need 
driven by a search for the "undistorted self', 
and by the ideology of developmentalism that 
ensconces within itself, scientific and 
technological knowledge as essential 
components. An essential feature of some of 
the latter studies is the tension between 
programs whose "historical aim" is restorationy 
and those attempting the revitalization of 
scientific and technological knowledge "put 
aside by Western colonial expansion and the 
diffusion of European science" . 

Further, as Polanco points out, 
epistemological approaches to the study of the 
sciences in the developing countries, have had 
to break with fundamental shibboleths about 
science and technology. In addition, it is 
suggested that an epistemological view of the 
sciences in the developing countries can 
emerge from a socioeconomic theory of 
marginalization. When discussing the 
narrativization of science, technology and 
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