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Fifty years ago, Daniel S. Greenberg (1967), responsible for the “News and 

Comments” section in the journal Science, published his well-known study, 

The Politics of Pure Science. With massive government support for research 

during World War II and the launch of a federal funding program after 1945, 

the United States had entered a new era of science policy. As a critical com-

mentator of this transition, Greenberg exposed that the politics of science was 

not inherently diff erent from any other form of politics, and included lobby-

ing, rhetoric, and ideology. According to Greenberg, what lay at the heart of 

the politics of science was the scientists’ claim of autonomy as a necessary 

precondition for the technological progress that might fl ow from their work. 

“The only diffi  culty,” he remarked, “is that when the origins of technological 

developments are subjected to systematic, scholarly analysis, the question of 

the debt to pure research turns out to be riddled with far more paradoxes, 

puzzles, and uncertainties than the statesmen of pure science are generally 

willing to admit” (Greenberg 1967: 29). 

The promise that science, if autonomous, would pay off  in the long run 

was not easy to carry through in practice. To make the claim plausible, various 

communication strategies were necessary; one of them—of which Greenberg 

himself was not aware (Kaldewey and Schauz 2017)—was to replace the tra-

ditional term “pure science” with “basic research.” Yet this was not the only 

problem the politics of science had to face in Cold War America: scientifi c 

expertocracy put both scientifi c credibility and democracy at risk; scientists 

and the public were confronted with the ethical dilemmas of the advanced 

scientifi c-technological world; and fi nally, in the ideologically tense atmo-

This open access library edition is supported by the University of Bonn. Not for resale.



2 Désirée Schauz and David Kaldewey

sphere, political loyalty and secrecy policies became pivotal requirements for 

science. Science policy, therefore, was in need of narratives and rationales 

dealing with these tensions.

At the same time, the United States became the key player in a global sys-

tem of science. Beyond federal support for research, the politics of pure sci-

ence was also coupled with foreign policy. The concept of basic research was 

“the key node articulating American hegemony with the postwar reconstruc-

tion of science in Europe” (Krige 2006: 3). In the second half of the twentieth 

century, the United States not only became the most successful nation in sci-

entifi c output, but also provided a conceptual language to make sense of the 

nexus between science and politics. This comes as a surprise because America 

had for a long time lagged behind Europe’s science nations. Furthermore, in 

contrast to Europe, there was no strong tradition of a U.S. federal research 

policy before the twentieth century (Dupree [1957] 1986); and until the early 

twentieth century, the language of science and science policy was mainly Brit-

ish, German, and French (chapters 1, 2, and 3).

This volume is about concepts and, more generally, about language being 

an integral part of the politics of science. It deals, above all, with the dis-

tinction between “basic research” and “applied research.” Both of these had 

become key concepts of twentieth-century science policy around the globe, 

and their distinction turned out to be a tremendously successful communi-

cation strategy for coping with confl icting demands toward science in mod-

ern societies. While the term “basic research” has often been associated with 

Vannevar Bush—an engineer, research manager, and science advisor—and 

his famous report delivered to the U.S. president in 1945, the genesis of the 

concept can be traced further back in history. Similarly, the general expecta-

tion that the advancement of scientifi c knowledge leads to technical progress 

and prosperity is not specifi c to the twentieth century; it has been present in 

the development of the sciences from their very beginning in early modern 

Europe. The history of global science policy is the history of concepts travel-

ing through time and between cultural contexts, followed by a period of con-

ceptual synchronization. Yet, while the concepts of basic research and applied 

research fi nally prevailed in most national science policies, their meaning and 

use still vary between diff erent cultures and national settings.

Against this background, we employ a broad notion of “science policy.” 

In a narrow sense, science policy points to a new policy fi eld established in 

the course of the twentieth century, when governments became big sponsors 

of scientifi c research and thus built up special departments, agencies, and 

advisory boards that dealt exclusively with the increasing relevance of science 

to national welfare. In a broader sense, however, the term “science policy” re-

fers to various processes of “political accommodation among science, society, 
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and the state” (Jasanoff  1990: 250; see also Slotten 1993: 43). For example, 

long before nation-states became the most important sponsors of research, 

other stakeholders supported science by fi nancing universities, museums, or 

other scientifi c institutes. With regard to the United States, where for a long 

time science had largely depended on private benefactors, Hunter Dupree 

([1957] 1986)1 identifi es constitutional debates about the necessity of a na-

tional university and issues of patent policy in the late eighteenth century as 

an early sign of the federal acknowledgement of the importance of science, 

even though these initiatives were not successful at the beginning.

Dichotomies such as “pure versus applied science” or “basic versus ap-

plied research” played an important role within the development of modern 

science policy across national borders by building on and transforming values 

that had been previously conveyed in the ancient and early modern distinc-

tion between “theory” and “practice.”2 In contrast to the Western nomen-

clature, Marxist ideology even revived the distinction between theory and 

practice and turned these two terms into key concepts of Communist science 

policy in the decades after World War II. Such concepts, however, were never 

stable, and their meanings and discursive roles varied according to time and 

place. They are, in many respects, similar to what in intellectual history and 

political philosophy are known as “essentially contested concepts” (Gallie 

1955/1956; Connolly 1993). In the United States, right in the heyday of the 

ideal of basic research in the mid-1960s, unfulfi lled expectations stimulated 

critical debates about federal spending for basic research, particularly about 

whether it was appropriate to dissociate basic research from applied research.3 

In the following decades, the simplistic rationales associated with these terms 

lost their grip. Today, half a century later, prominent scholars perceive con-

cepts such as “basic research” or “applied research” as old-fashioned, out-

dated, and ideological.4

The history of the basic/applied distinction is related to the history of the 

so-called “linear model of innovation”—a conceptualization of the relation 

between science and technology that asserts a causal chain from basic and 

applied research to technological innovation. The concept of the linear model 

is of relatively recent origin. It gained prominence in the 1950s and 1960s, 

fi rst and foremost in economic research to grasp processes of technological 

change (Godin 2006). Its conceptual core, however—the assumption that 

pure science leads to useful knowledge, which in turn enables new technolo-

gies—is much older. For three decades now, various observers have rejected 

the linear model and argued that it has never been able to capture the complex 

linkage between science and technology (e.g., Rosenberg 1991; Stokes 1997; 

Pielke and Byerly 1998; Edgerton 2004; Fagerberg 2005; see also fi nal chap-

ter). Its decline parallels the decline of what Greenberg had called the politics 

This open access library edition is supported by the University of Bonn. Not for resale.



4 Désirée Schauz and David Kaldewey

of pure science. In the meantime, the debate on how science and technology 

are related to one another has resulted in a more general controversy in sci-

ence and technology studies (STS) and in science, technology, and innovation 

(STI) policy studies. Many scholars state that we are now living in an era of 

“techno-science” and that the old hierarchy between science and technology 

has been turned upside down (e.g., Forman 2007). Given the vast array of 

critical commentators, it seems as if the very language used to describe the 

interactions between science, politics, and industry in the twentieth century 

has lost its meaning.

Today, neither scholars nor policy makers dispose of a generally approved 

conceptual framework to analyze and communicate the politics of science. 

The linear model has, notwithstanding the critiques, “not yet been success-

fully replaced by a new orthodoxy” (Wengenroth 2000: 28), and “a new po-

litical consensus has yet to emerge to replace ‘basic research’ as a central, 

organizing symbol” (Pielke 2012: 341). Against this background, it is no 

surprise that, over the past decades, new terms have been proposed again 

and again—“strategic research,” “post-normal science,” “mode 2,” “triple 

helix,” or more recently, “responsible research and innovation”—to under-

stand how science and society interact in the twenty-fi rst century (Flink and 

Kaldewey 2018). However, these terms are irrelevant outside of their respec-

tive epistemic communities. In the real world of science policymaking and in 

the identity work of normal scientists and engineers, most of these semantic 

variations are merely used as rhetorical embellishment. Furthermore, none 

of these recent semantic variations has proven successful in communicating 

science policy to a broader public.

The old-fashioned terms “basic” and “applied research,” in contrast, are 

still frequently used by individual scientists as well as by universities and 

research institutions (Gulbrandsen and Kyvik 2010; Bentley, Gulbrandsen, 

and Kyvik 2015; Kaldewey and Schauz 2017). Not least, they have become 

embedded in everyday language, well beyond professional contexts.5 With the 

turn of the millennium, we have witnessed the dawn of new basic research 

programs conducted by a number of agencies in various places around the 

globe. In 1997, the Chinese government initiated the National Program on 

Key Basic Research Project (973 Program),6 as part of the Tenth Five-Year 

Plan. In 2011, the Korea Institute for Basic Science was established to sup-

port “groundbreaking discoveries in basic science research” and to “dissem-

inate knowledge that will impact the development of society and benefi t the 

wellbeing of humanity.”7 Last, but not least, the European Research Council 

(ERC), established in 2005, is the fi rst EU institution dedicated to strictly 

science-driven basic research funding—and generally perceived as a huge 

success (fi nal chapter). In short, the concept of basic research is still alive.
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The same goes for the old idea that scientifi c research ultimately triggers 

technological innovation and thus improves national competitiveness. This 

narrative was reiterated without batting an eyelash, for example, in President 

Barack Obama’s “Strategy for American Innovation” (White House 2009), or 

in the “High Tech Strategy” issued by the federal government of Germany 

(BMBF 2010). Obviously, the linear model remains indispensable for com-

municating science policy in the twenty-fi rst century. Again, all of this might 

come as a surprise as the distinction between basic and applied research, as 

well as the linear model of innovation, has been essentially contested and 

dismissed as ideological baggage for decades, particularly by STS and STI 

policy scholars.

Why is this the case? To answer this question, this volume analyzes the 

historical legacy incorporated in the semantics of basic and applied research 

and investigates the functions of these terms in communicating science policy 

under circumstances of divergent interests, political ideologies, and ethical 

dilemmas.

A Symmetrical Approach to the Dichotomy

The question of why concepts such as “basic and applied research” are es-

sential for communicating science policy has been neglected for decades by 

STS and STI policy studies. There are several reasons for this conceptual 

defi cit. First, scholars traditionally concentrated on criticizing the analytical 

value of those categories and thereby failed to understand their historicity 

and discursive functions. Second, there is a general reluctance in STS with 

regard to the semantic aspects of science and science policy—the role of lan-

guage has not been a popular topic in science studies for some decades.8 This 

reluctance can partly be explained by path dependencies in the STS fi eld: 

after the implementation of social constructivist approaches in the 1970s and 

after the “practice turn”9 had gained momentum in the 1980s, discourses on 

questions of ethos, scientifi c ideas, and identity work were seen as acts of mere 

ideological purifi cation intending to disguise the real motives and interests of 

scientists and engineers.

The third reason relates to how the relationship of basic and applied re-

search is expounded in the more recent literature. In contemporary diagnoses, 

what seems to be at the core of attention is the increasing “pressure of prac-

tice” (Carrier, Howard, and Kourany 2008), “commercialization” (Siegel, 

Veugelers, and Wright 2007; Mirowski and Sent 2008), “commodifi cation” 

(Jacob 2009; Radder 2010), “valorization” (De Jonge and Louwaars 2009; Bos 

et al. 2014), “academic capitalism” (Slaughter and Leslie 1997; Slaughter and 

Rhoades 2004), and “campus capitalism” (Greenberg 2007). STS scholars 
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are traditionally engaged in criticizing the power of economic rationales in 

science policy. At the same time, they are deeply skeptical about the ideol-

ogy of “pure science,” which they suspect prevails in ivory tower academia. 

Therefore, hardly anyone in the fi eld today would counter the economic col-

onization of research by calling for more autonomy of basic research or by 

claiming a science “for its own sake.” It seems more opportune to propose or 

employ alternative notions of applied research, such as “transdisciplinarity,” 

“translational research,” “responsible research,” or “science in the public in-

terest.” What is missing, however, is a refl ection on whether and how these 

seemingly new categories reproduce the old distinction between basic and 

applied research. In other words, STS scholars want science to be applied, 

but applied in the right way—to serve, for example, the public instead of the 

military, civil society instead of the economy, and the patients instead of the 

pharmaceutical industry. This engagement—as justifi able as it may be—has 

made it diffi  cult for the STS community to actually understand and explain 

the persistent relevance of the basic/applied distinction, as well as the way it 

still infl uences contemporary science policy. What is more, neither the realist 

assumption that there exists something like basic and applied research nor the 

opposite critical-constructivist assumption that these concepts conceal the 

actual nature of scientifi c performance is helpful for getting to the bottom of 

the question of how language is relevant to the politics of science.

In contrast to those STS debates, Peter Galison (2008) and Peter Dear 

(2005, 2012) accentuate that understanding the meanings of concepts such 

as pure science, as well as the relationship of contemplative and instrumental 

forms of knowledge, is one of the pressing problems to be addressed in the 

history and philosophy of science. Steven Shapin (2001, 2012), in line with 

this revived interest in historicizing modern notions of science, has broadened 

the scope to “metascience” discourses, which address the role of science and 

research more generally—in contrast to a focus on epistemic and disciplinary 

aspects of scientifi c discourses characterized by specifi c technical language. 

Furthermore, in his study on The Scientifi c Life in late modern America, 

Shapin (2008) includes the nonacademic sphere as well. He demonstrates 

how scientists both in academia and in industrial contexts have to position 

themselves and their work in a complex fi eld that we may characterize using 

distinctions such as those between basic and applied research. For example, 

Shapin (2008: 210) presents a historically relatively new fi gure, the “scientifi c 

entrepreneur,” and describes the tension inherent in this role: “They have 

one foot in the making of knowledge and the other in the making of artifacts, 

services, and, ultimately, money. They may or may not be aware of any ‘con-

fl ict’ between these aspects of their identity, but they embody drives and ac-
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tivities that, during the course of the twentieth century, were widely held to be 

in tension, and sometimes in opposition.” In terms of methodology, Shapin’s 

perspective can be characterized as a symmetrical approach that avoids any 

bias toward specifi c notions and valuations of either side of the distinction. In 

other words, “pure science” is not more ideological than “applied science,” 

and vice versa. It is the tension between both concepts that is crucial. The task 

is thus to ask for the ideological underpinnings of the whole range of concepts 

relevant to the politics of science.

In a broader sense, this claim of symmetry applies, in fact, to the whole vo-

cabulary that is signifi cant for both scholarly and public debates. Particularly 

important are those concepts that Reinhart Koselleck (1972) has described 

as fundamental concepts (Grundbegriff e or Leitbegriff e) and those that Roy 

Harris (2005: viii) characterizes as “prestigious conceptual supercategories in 

terms of which the intellectual life of the modern world is organized.” First 

of all, we have to think about terms that are often taken as given in the natural 

language, such as “science,” “technology,” “research,” and “innovation.” A 

closer look at this semantic fi eld reveals a set of concepts that represents the 

essence or overall attributes of science and technology, such as “objectivity,” 

“rationality,” and “progress.” Within this range, basic and applied research 

represent still another dimension of metascientifi c concepts, namely those 

terms of science policy that are mainly deployed for categorizing, organizing, 

and specifying the fi elds of science, research, and technology. Other examples 

of concepts fulfi lling this function are “pure science,” “excellence,” “interdis-

ciplinarity,” “transdisciplinarity,” “big science,” and “strategic research.” Not 

all of these terms, however, are used in the same dichotomous way as basic and 

applied research.10

In this volume, we want to take this methodological intuition one step fur-

ther. To grasp the paradox that concepts such as basic and applied research 

are heatedly contested, while at the same time remain indispensable and of 

persistent relevance for communicating science policy, we analyze them not in 

analytical terms but as historical semantics. We propose to apply conceptual 

history (Koselleck 2002, 2004, 2006; Olsen 2012; Wimmer 2015; Müller and 

Schmieder 2016; Pernau and Sachsenmaier 2016) to the fi eld of history of 

science and science policy. While there is a long tradition of conceptual ap-

proaches in political philosophy (Gallie 1955/1956; Skinner 1969; Connolly 

1993), scholars have only recently begun to address the origins and shifting 

meanings of supercategories such as “science” (e.g., Harris 2005; Phillips 

2015), “technology” (e.g., Schatzberg 2006, 2012), or “innovation” (e.g., Go-

din 2015a, b)—a trend that has hardly been noticed among the conceptual 

history community (Schauz 2014b).11 For a long time, distinctions like “pure 
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and applied science” or “basic and applied research” have been interpreted 

merely as the professional boundary work or funding rhetoric of scientists 

(Gieryn 1983, 1999; Meinel 1983; Slotten 1993; Kline 1995; Waterton 2005; 

Calvert 2006). More recent studies, which are synthesized and carried for-

ward in this book, indicate that such distinctions have more complex func-

tions and manifold meanings.12

Metascientifi c concepts emerge in public as well as in scholarly discourses 

across diff erent disciplines. By focusing on the polysemy of the aforemen-

tioned concepts, we can examine how they serve as “collective symbols” 

(Link 1986), “boundary objects” (Star and Griesemer 1989), “travelling con-

cepts” (Bal 2002), or “nomadic concepts” (Andler and Stengers 1987) that 

link diff erent discursive groups with diverse, and often confl icting, interests 

and values. Conceptual history reminds us not only of semantic shifts, but 

also of the possibility that, at the same time, older meanings continue to ex-

ist and are revived every now and then, even though these historical refer-

ences often imply an act of “invention of tradition” (Hobsbawm and Ranger 

1983). Furthermore, conceptual approaches from linguistics and semiotics 

help us to understand that all concepts are part of broader semantic fi elds, 

including conceptual variations and related terms (Schmidt 1973; Eco 1976; 

Lyons 1977). Thus, it would be wrong to simply equate terms such as “pure 

science,” “fundamental research,” “basic research,” or “blue sky research.”13 

Rather, we have to examine whether and how such subtle semantic diff erences 

indicate historical shifts and transformations in the way we think about how 

science and society relate to each other.

Finally, following more recent discussions, scholars are increasingly 

building bridges between conceptual history on the one hand and discourse 

analysis or approaches to narratives and social imaginaries on the other.14 

The crucial insight from this strand of literature is that concepts are not 

free-fl oating entities but embedded in discourses, narratives, or imaginar-

ies that in themselves are much more diffi  cult entities to grasp. As a con-

sequence, we aim to reconstruct how specifi c concepts such as basic and 

applied research are embedded and utilized in broader science policy dis-

courses. The studies in this volume are therefore based on a great variety 

of sources: archival material from research organizations, governments, and 

administrative agencies; grey literature such as science policy and funding 

reports; journalistic reports published in newspapers and magazines; and, 

of course, scholarly books and articles published in scientifi c journals. Con-

cerning the latter, it is important to note that it often does not make sense to 

distinguish between primary and secondary sources—metadiscourse about 

the language of science is itself rooted in a historical context. Therefore, in 
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each chapter, the various sources are merged into only one bibliography that 

contains all printed sources. Archival and anonymous sources, in contrast, 

are specifi ed in the notes.

Historical Semantics and Historical Shifts in Science Policy

Debates on science policy have always been embedded in historical narra-

tives and rationales. Whereas historical references are sometimes employed 

explicitly, most of the time the semantic legacy of science policy concepts 

goes unnoticed and operates subconsciously. There is, in other words, a tacit 

dimension in science policy discourses that is constitutive not only for polit-

ical practice but also for scholarly discourses. This becomes evident in those 

contributions from STS and STI policy studies that aim to demonstrate that 

scientifi c research today is no longer what it used to be, and to explain why. 

The 1990s and 2000s produced a bulk of literature on changing modes of 

research, research organization, and science policy.15 A common denomina-

tor of this literary genre is the assumption of a fundamental transition or 

an “epochal break” (Nordmann, Radder, and Schiemann 2011) that sharply 

dissociates the way research is conducted today from the way science used to 

be organized in the past. For example, many scholars refer to a traditional era 

of science that was characterized by discipline-oriented basic research at uni-

versities, which came to an end in the 1980s. This implies a historical image of 

modern science that presumes continuity from the nineteenth century era of 

pure science to the postwar period of basic research, which is evidently very 

far from actual historical developments in the nineteenth and early twentieth 

centuries.

In addition, in the fi eld of STI policy studies, there is a wide strand of 

literature about the contexts and conditions of innovation, particularly on 

the historical origins and variations of national innovation systems.16 These 

scholars hope to gain insights from history into how exactly scientifi c research 

contributes to innovation processes. They seek to fi nd historical answers to 

the question of why and when national research policies succeeded in, or 

failed at, stimulating innovation. According to these “innovation studies,” the 

early twentieth century appears as a fi rst period in which the national research 

landscapes were transformed and the settings for the so-called national inno-

vation systems were shaped.

These scholarly traditions, in all their variation and heterogeneity, share 

an interest in developing analytic categories and typologies to describe suc-

ceeding periods of science and historically changing science policy regimes. 

While we are interested in the problem of historical periodization as well, 
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we pursue a diff erent approach. We are interested in how actors themselves 

perceived and conceptualized the relationship between science, technology, 

and politics at diff erent points in time. A similar change of viewpoint was 

proposed already in 1976 by Otto Mayr (1976: 670), who discussed the sci-

ence-technology relationship as a “historiographic problem”: “So far we 

have defi ned ‘science’ and ‘technology’ in our own terms and have then tried 

to analyze their relationship through the course of history from our own 

vantage point. Instead, we should recognize that the concepts of science and 

technology themselves are subject to historical change; that diff erent epochs 

and cultures had diff erent names for them, interpreted their relationship 

diff erently, and, as a result, took diff erent practical actions.” Mayr’s idea, 

however, did not resonate in the history of science community until the 

1990s (Kline 1995: 194–195). Furthermore, Mayr concentrated on a specifi c 

debate about the division of labor between history of science and history of 

technology. In contrast, our aim is to deal more generally with all those cat-

egories and metascientifi c discourses that make sense of how science relates 

to its societal environment, with a focus on the nexus between science and 

politics. We analyze how scientists, engineers, private stakeholders, and pol-

icymakers used concepts, fi rst to negotiate goals and organizational settings 

of research, and second to cope with confl icting interests and problems em-

anating from science and its societal applications. The primary objective of 

this volume thus is to reconstruct the origins, multiple meanings, semantic 

transformations, and discursive functions of the semantic portfolio of sci-

ence and science policy.

According to Reinhart Koselleck (2004: 223), language and concepts are 

“no mere epiphenomena of so-called real history,” but rather frame both hu-

man experience and the way in which society perceives the world. Key con-

cepts are cognitive strategies designed to deal with reality. At the same time, 

concepts convey expectations pointing to desirable or, alternatively, dreaded 

futures. In other words, concepts are relevant for making sense of both the 

past and the future. They are embedded in narratives, ideologies, worldviews, 

and in what Sheila Jasanoff  calls “sociotechnical imaginaries” (Jasanoff  and 

Kim 2015). It is a common understanding in conceptual history that concepts 

have their own time structure and therefore tend to be very persistent—an 

assumption that resonates with other theories on cultural change, such as 

William Ogburn’s (1964) notion of “cultural lag.” The challenge of concep-

tual history hence is to detect gradual shifts in meanings, especially since old 

and new semantic dimensions coexist. A shifting societal dictionary—be it 

the emergence of neologisms or changes in attributions—indicates historical 

upheaval. Following Koselleck (2004: 263–275), the real “driver” of history 

is the asymmetry of experience and expectation. Ideologies, in particular, are 
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supposed to compensate semantically for a lack of convergence between ex-

pectations and experiences (Koselleck 2006: 85).

Europe and Beyond: Science Policy in 
Transnational and Diachronic Perspective

This book is based on a comparative design that puts national science poli-

cies in a transnational context. At its core, it deals with a European semantic 

tradition that infl uences and fi nally gets itself transformed by interactions 

with the increasingly successful science policy discourse of the United States 

in the twentieth century. Furthermore, the book traces the genuinely Euro-

pean Marxist semantics of theory and practice—related to, of course, but not 

identical with the basic/applied distinction—beyond Europe by looking into 

how these concepts have been adapted in Mao’s China. The fi rst part com-

prises extensive chapters on three leading nations in science and technology: 

Britain, Germany, and the United States. These chapters pursue a long-term 

perspective by tracing the genesis and genealogy of categorizations of sci-

ence back to the nineteenth century, which allow us to identify major shifts in 

the language of science policy. The second part consists of fi ve case studies 

covering science policies in Britain and its colonies, West Germany, and, rep-

resenting the Socialist part of the World, the German Democratic Republic 

(G.D.R.), Hungary, and the People’s Republic of China (P.R.C.), all making 

visible how science policy discourses developed in diff erent cultural settings 

after 1945. In the last chapter of the volume, the historical perspective is 

complemented by an overview of recent conceptual trends in the European 

Union’s (EU) research and innovation policy, exemplifying how the basic ver-

sus applied distinction has been replaced by a pluralization of concepts that 

have yet to prove their structural potency.

In several classic studies, “pure science” and “basic research” have been 

considered concepts specifi cally linked to the self-image of Western democ-

racies (Daniels 1967; Greenberg 1967; Tobey 1971; Mulkay 1976). A compar-

ative perspective, in contrast, reveals that they have been equally applied in 

communist (China) and former communist (East Germany, Hungary) coun-

tries. Moreover, Germany, with its fascist past and its divided history after 

1945, off ers an intriguing case for analyzing how a common discursive tradi-

tion was adapted in various ideological regimes, and for putting the alleged 

link between democracy and the ideal of “basic research” to a test.

The contributions in this volume therewith reveal a much more variegated 

history of science policy in the twentieth century than the one we would ex-

pect following the ideological controversy between the East and the West—

a controversy that is frequently exemplifi ed, and at the same time simplifi ed, 
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by the debate between John Desmond Bernal and Michael Polanyi.17 The lit-

erature has so far failed to problematize the ideological representation of the 

communist plea for “applied research” or the preference of “practice” over 

“theory” in the service of the technological advancement of Eastern societies 

and the parallel Western glorifi cation of “basic research” as an essential part 

of democratic freedom.

The United States and the United Kingdom remain important cases given 

their global infl uence and pioneering roles in establishing science policy as a 

national endeavor in the course of the twentieth century. In fact, most of the 

mainstream literature on science policy focuses on the American context (e.g., 

Jasanoff  1990; Sarewitz 1996; Stokes 1997; Guston 2000), and most historical 

studies on the semantics of “pure versus applied science” and “basic versus 

applied research” deal either with the United States or with Great Britain.18 

While this strand of literature so far consists mostly of unconnected context-

bound case studies, our comparative collection brings us closer to the goal of 

getting a full picture of how the basic versus applied distinction has devel-

oped in these two key countries.

The country case studies presented in this volume do not stand for them-

selves, but must be read as various strands of a transnational development. In-

ternational exchanges and cooperations on both individual and institutional 

levels have characterized modern science just like personal competitions and 

national rivalry. This also applies, on a more general level, to modern STI 

policy: science nations have kept a close eye on each other. Although our col-

lection of national case studies is not able to implement approaches of trans-

national history as consequently as its representatives have envisioned it (e.g., 

Mintz 1985; Conrad and Randeria 2002), the following synopsis intends to 

discuss the main fi ndings not only in a comparative but also in a transnational 

perspective. The comparison of country case studies brings out the similar-

ities as well as the national diff erences in science policy, which we will trace 

back to political settings, traditions, and the contingent history of events. The 

transnational perspective highlights the interdependency of nations and cul-

tures and at least some of the processes of transfer, exchange, and mutual 

observations. In the Cold War period, for instance, it was the competition 

between East and West, on the one hand, and the asymmetrical relation be-

tween the leading nations and the other allies within the respective ideological 

camps, on the other, that stimulated the traveling of concepts, the adaption of 

role models, the production of catching-up narratives, and cultural or ideo-

logical boundary work. In this regard, transnational organizations such as the 

OECD acted as transmitters of conceptual transfer and as stabilizers of whole 

semantic fi elds (Godin 2005). This transnational scope thus opens up the dis-

cussion about what we call conceptual synchronization in science policy, in the 
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course of which basic and applied research became the predominant concepts 

of the language of science policy around the globe.

Yet, in spite of conceptual synchronization and traveling concepts, there 

are limits of literal translation that point to persistent cultural diff erences. A 

well-known example that is pertinent in the context of the present volume 

is the diff erence between the German term “Wissenschaft,” which denotes 

scholarly activities across all disciplines, and the English notion of “science,” 

whose meaning was narrowed down to the natural sciences in the course of 

the nineteenth century (Phillips 2015). Another relevant example is the dif-

ference between “fundamental research” and “basic research,” which most 

other languages cannot express simply because they lack the necessary lin-

guistic nuance.19 All in all, a comparative perspective is a big challenge for 

conceptual history because even small conceptual variations may indicate 

essential structural diff erences (Steinmetz 2016: 353–357). Given the Euro-

centrism of the academic language, this applies especially to global compari-

sons. Finally, the limits of literal translation imply even more challenges for 

scholars as soon as the analytical language is not identical with the one of the 

research object—this is what Jörn Leonhard (2016: 153) calls a “translational 

circle.” To avoid misunderstandings, all contributions to this volume refer 

not only to the English terms of key concepts, but as well to the original terms 

in the respective languages of the countries they study.

Main Findings: The Diachronic Perspective

Using a diachronic perspective, the fi rst three chapters trace the semantic 

fi eld relevant to the modern politics of science back into the nineteenth cen-

tury. For quite some time, “pure and applied science” seem to have been well-

established concepts for communicating science and technology to the public 

and to the government. The entangled histories of Britain (chapter 1), Ger-

many (chapter 2), and the United States (chapter 3) demonstrate, however, 

that the uses and the meanings of these terms diff er over time. In Germany, 

where the natural scientists entered the universities comparatively early, the 

pure versus applied distinction represented hierarchical ways of knowing and 

a respective order of disciplines since the late eighteenth century. The natural 

scientists embraced the ideal of pure science as professional marker, which 

had an integrative function within academia—this is what we call identity 

work—and, at the same time, a distinguishing one with respect to the upcom-

ing engineering or, rather, applied sciences—a process usually described as 

boundary work. In the United States, “pure science” became idealized in the 

late nineteenth century. Whereas the German devotion to pure science turned 

into a professional strategy aligned with a hierarchical system of higher ed-
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ucation, the American notion of pure science bore a quasi-religious mean-

ing and was intimately connected with a critique of commercialization. Still 

diff erent was the semantic trajectory in Britain, where scientists used terms 

such as “abstract” and “applied science” primarily to categorize diff erent 

branches of the sciences. Although, in the 1850s and 1860s, the distinction 

between “pure” and “applied science” gained importance in the debates on 

higher education and therewith the positioning of the natural sciences in the 

universities, the term “applied science” had less pejorative connotations and 

thus worked as a useful promotion strategy for science by demonstrating its 

societal utility.

The early twentieth century witnesses the emergence of a totally new set 

of concepts, namely “fundamental,” “industrial,” “basic,” and “applied re-

search.” It was the fi rst time that the supercategory of “science” got challenged 

by various notions of “research.” The shift corresponded with changing na-

tional research landscapes, particularly with the advent of industrial research 

laboratories and new types of institutions exclusively devoted to research. 

The new concepts of research were no epiphenomenon of this structural 

change; they were rather needed to renegotiate organizational arrangements 

and, above all, the means and ends of science in the twentieth century.

Against this background, this book challenges the common assumption 

that the concept of “basic research” is heir to the long tradition of “pure sci-

ence” or to ideologies that glorify the scientifi c quest for truth. Rather, new 

terms such as “fundamental research” transmitted the message that science 

is useful, despite the fact that its outcome is not predictable. In the United 

States, the plea for fundamental research was driven by the critique that “pure 

science,” conducted mainly at universities, was not able to meet the increas-

ing demand for scientifi c knowledge (chapter 3). Against the background of 

these fi ndings, it is not surprising that the German version of the concept 

of fundamental research gained importance in the Nazi period: Grundlagen-

forschung (basic research),20 and the new term Zweckforschung (goal-oriented 

research) served as funding rationales that released research projects relevant 

to armament and economic autarky from the strict directives of the Nazi’s 

four-year plan (chapter 2).

In the long run, and particularly in the United States and Great Britain, 

the semantic shift from “science” to “research” was accompanied by a struc-

tural shift from “science policy” to “research policy,” in the course of which 

“research” became an expanding, multifaceted, and mundane umbrella term 

for heterogeneous research activities beyond the academic sphere. While sci-

ence policy in the nineteenth century mainly dealt with higher education and 

university policy, research policy in the twentieth century widened its scope 

to include a much wider variety of institutions performing research. This was, 
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however, not a linear development. In West Germany, for instance, science 

policy debates revolved very much around issues of higher education because 

Wissenschaft, and thereby the university, was intended to play an important 

role in the pursuit of democratization after 1945. Although U.S. science pol-

icy advisors put much eff ort into propagating programs for basic research 

in postwar West Germany, the relevance of this concept remained restricted 

to economic discourse until the 1960s. Moreover, since Germans clung to 

a cross-disciplinary notion of Wissenschaft, science policy (Wissenschaftspoli-

tik) still covered a wide range of research activities, including the humanities, 

whereas postwar debates on research policy in the United States primarily 

focused on projects in the natural and technical sciences as well as in medicine 

(chapters 2 and 3).

In the mid-twentieth century, roughly in the decade after World War II, the 

term “basic research” became universally employed across borders. This se-

mantic shift is analyzed in detail in several chapters of this book. The specifi c 

historic situation—the change from wartime to peacetime and the upcoming 

tensions of the Cold War—led to a revival of ideas traditionally related to the 

nineteenth-century ideal of pure science. These aspects are often ascribed to 

the ideas developed in Vannevar Bush’s report, Science, the Endless Frontier 

(1945). A closer look, however, reveals how Bush’s vision and the succeeding 

debates in U.S. science policy transformed older conceptions of science and 

thus considerably diff er from the nineteenth-century ideal of pure science. 

Although U.S. experts also referred to the nineteenth-century humanistic 

notion of science, they aligned governmental research policy primarily with 

goals of national prosperity and security. Scientists, however, feared that an 

excessive demand for scientifi c applications could endanger the production of 

new scientifi c knowledge in the long run. In contrast to the concept of pure 

science, the advantage of basic research lay in the metaphorical use of “basic,” 

which promised to lay the cornerstone for both the advancement of science 

and all kinds of societal benefi ts (chapter 3).

The case of U.S. science policy between the 1940s and 1960s, as analyzed 

by Greenberg (1967) and others, illustrates how the distinction between basic 

and applied research was deeply embedded in a broader debate on fundamen-

tal political values and the organization of the polity. The same goes for the 

situation in Europe. The exact nature of this political dimension, however, 

varies according to national contexts. In postwar West Germany, scientists 

and research organizations such as the Max Planck Society had to reestab-

lish themselves in a radically transformed political environment (chapter 5). 

Here, a long tradition of basic research was invented to create an image of 

science that is independent and detached from worldly and political goals. 

This was possible notwithstanding the fact that basic research was also con-

This open access library edition is supported by the University of Bonn. Not for resale.



16 Désirée Schauz and David Kaldewey

ducted in the Nazi period, and was actually very close to application: the in-

stitutes of the Kaiser Wilhelm Society—the predecessor of the Max Planck 

Society, with a focus on the natural sciences—were highly esteemed for their 

application-oriented research and collaboration with industry and the mili-

tary. The point here is that the concept of basic research was fuzzy enough to 

secure the high scientifi c prestige of the research institutes of the Max Planck 

Society beyond the fascist era.

Still another political meaning is contained in the term “fundamental re-

search” as used in British development policy in the 1940s (chapter 4). While 

this concept was not free from some connotations of “pure science,” it pri-

marily pointed to a specifi c spatial arrangement: “fundamental research” 

meant research into widespread issues as opposed to local research, which was 

about narrowly focused inquiry. When the British Colonial Offi  ce intended to 

modernize research institutions in the colonies, the challenge was to enhance 

their scientifi c reputation. The launch of a program for fundamental research 

in the colonies was thus based on the distinction between universal, interna-

tionally recognized knowledge, and more practical and technical forms of lo-

cally relevant knowledge. The objectives of this boundary work were, fi rst, to 

attract renowned scientists from the United Kingdom, which should secure 

metropolitan supervision of colonial research, and, second, to make funda-

mental research a symbol for modernization of the British colonies.

The diachronic argument of this book is brought to the present time in 

an outlook that traces recent trends and new entries in the lexicon of science 

policy (fi nal chapter). Concepts such as “frontier research” and “grand chal-

lenges” are interpreted as attempts to establish narratives and rationales for 

the politics of science in the twenty-fi rst century. Despite the diff erent meta-

phors and historical references, the protagonists of these semantic variations 

share the intention of avoiding old-fashioned dichotomies. Thus, these new 

concepts cannot be negated, as they seem to be purely positive and inclusive. 

However, it is not very likely that one of these new concepts will actually be-

come a science policy master narrative comparable to what the linear model 

has been for the twentieth century. Rather, we observe a pluralization of sci-

ence policy discourses, and it remains unclear whether in the long run this 

plurality will narrow again to one or two key concepts.

Main Findings: The Transnational Perspective

In addition to the diachronic view, the transnational perspective of this book 

sheds light on exchanges and interdependencies in the global fi eld of science 

policy. Our focus here are the decades after World War II. In this period, 

we observe not only conceptual synchronization but also cultural variation with 
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regard to how the concepts were used and fi lled with meaning. This is par-

ticularly evident in the three case studies on science policy in communist 

countries—the German Democratic Republic (chapter 6), Hungary (chapter 

7), and China (chapter 8). In the 1940s and 1950s, all of these countries reor-

ganized their research infrastructure and brought science policy in line with 

communist ideology.

The transnational logic of competing science policy regimes is, however, 

not restricted to the Cold War era. In the course of the twentieth century, 

science and technology had become increasingly important indicators for 

where a nation stood in the global order, and those nations that felt left be-

hind were trying to catch up with the others. These dynamic processes did 

not start with the Cold War, but can be observed already in the nineteenth 

century. When Britain had to forfeit its leading role in the chemical industry, 

the motive of catching up with Germany was crucial in the decision to install 

the new Department of Scientifi c and Industrial Research (chapter 1). In the 

United States, the narrative that America lags far behind Europe concerning 

the abstract and theoretical sciences was reiterated again and again between 

the 1840s and the 1920s. The image of the United States as a nation that pre-

ferred applied over pure science and was thus dependent on European knowl-

edge production initiated many debates about the development of American 

science (chapter 3).

In other words, global competition was not invented in the Cold War, but it 

became more visible and dramatic. The arms race and ideological rivalry im-

plicated a harsh competition for the superior system of science and technol-

ogy. Milestones such as the launch of Sputnik, the ability to create an atomic 

bomb, or, more generally, the number of inventions and overall economic de-

velopment became important stakes in this situation of mutual observation. 

In the People’s Republic of China, it was the successful atomic bomb test in 

1964 that marked a turning point in Chinese science policy (chapter 8). As a 

result, Chinese science advisors declared that the phase of imitation was over. 

To enter the next stage—that is, to aim at catching up and fi nally surpassing 

the Western nations—they could argue for the relevance of basic research; 

herein lay, at least for a small group of natural scientists, a chance for a cir-

cumscribed independence. Before, as is illustrated also by the case studies on 

the G.D.R. (chapter 6) and Hungary (chapter 7), the relation between “the-

ory and practice” had to be strictly framed in accordance with Marxism and 

the Communist Party’s politics.

All the same, we also fi nd evidence for a reframing of science policy in 

terms of basic and applied research in the Eastern part of the world. The 

process of international conceptual synchronization, however, depended on 

political contingencies. Hungarian economists, for example, could produce 
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neither basic nor applied research before the death of Stalin in 1953; before, 

they were instructed to rely exclusively on studies from the Soviet Union, and 

they were not allowed access to economic data, which were controlled by the 

party (chapter 7). In China, the radical politicization of science was tempered 

after the death of Mao in 1976 (chapter 8). Of course, Marxist scientists and 

policymakers were trying to develop their own conceptual frameworks. John 

D. Bernal and Gerhard Kosel, for instance, developed an alternative to the 

Western paradigm of the linear model, labeled as the “scientifi c-technological 

revolution.” The G.D.R. clung to this model until the 1970s (chapter 6).

Overall, the vocabularies of science policy were framed by more general 

sociopolitical concepts both in the East and in the West: in communist coun-

tries, key terms were “revolution” or “planning,” whereas leitmotifs in the 

West were “progress” and “modernization.” Despite the ideological antag-

onism, there were common denominators in science policy discourses: fi rst, 

the strategy of categorizing various research activities according to a dichot-

omous rationale, and second, the narrative that science is aligned with tech-

nological advances. Furthermore, the notion of planning was not exclusive to 

socialist governments, but became increasingly important in many Western 

countries in the 1970s (chapters 2 and 5).

A special case to examine conceptual synchronization of science policy 

with international discourses is the constellation of East and West Germany 

(chapters 2, 5, and 6). In the 1970s, the socialist government of the G.D.R. 

aimed to reform science policy after some big science projects could not meet 

the expectations and invited criticism both from industry and scientists. Party 

offi  cials concluded that new knowledge, namely basic research, was needed. 

To adjust the alien nomenclature to socialist ideology, they started to interpret 

the basic/applied relation dialectically, invented a bureaucratic way of subdi-

viding the process from basic research to development in nineteen stages, and 

created conceptual hybrids such as “targeted basic research”—which were, in 

fact, quite similar to the Western ones. The ironic result was that the G.D.R. 

introduced an extreme version of the linear model of innovation just at the 

time when it began to lose its steam in the West.

In the Federal Republic, the process of synchronization with the U.S. no-

menclature started earlier and was connected to the eff orts for a successful 

integration into the Western alliance. A full adaption, however, turned out to 

be diffi  cult. Although “basic research” was already in use, it competed with 

other concepts, such as pure science or independent research, which were 

in turn related to discourses about the democratization of postfascist Ger-

many. Moreover, the distinction between basic and applied research was hotly 

debated in the 1950s and 1960s, namely for two reasons: fi rst, the German 

Research Foundation stressed its responsibility for all branches of Wissen-
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schaft, including the humanities and applied sciences. They avoided the con-

cept of “basic research” because it seemed too strongly associated with the 

natural sciences. It was not until the 1970s that the concept of basic research 

became equally common in the humanities. Second, science policy experts 

complained that, compared to the United States, the Federal Republic lacked 

government institutions that could take on applied research. In the end, it was 

not until the 1970s that the distinction spread beyond the natural sciences and 

became the main funding rationale.

The competition between science policy regimes did not fade away with 

the end of the Cold War. An outlook into twenty-fi rst-century science policy 

reveals that the United States is still a crucial reference point for STI polices 

around the world. The fi nal chapter of this volume focuses on the European 

Union to get a picture of how transnational science policy is in search of a new 

language. In this context, it is conspicuous that European science policy is 

strongly aligned to the goal of establishing Europe as a key player in the global 

competition, while at the same time building not on its own tradition but 

on genuinely American narratives. This ambivalence of EU research policy 

is best illustrated by the European Research Council’s (ERC) introduction 

of “frontier research” as a new term substituting outdated notions of “ba-

sic research.” The frontier metaphor is deeply rooted in the history of the 

United States and thus is a good example of how concepts travel across time 

and across borders. The same goes for the concept of “grand challenges,” the 

origins of which can be traced back to debates about supporting the compu-

tational sciences in the United States in the 1980s against the background of 

the “Japanese challenge.” The European Commission adopted this concept 

and transformed it into the idea that the role of science is to “tackle societal 

challenges.”

From Epistemology to the Politics of Science

Finally, our book demonstrates that the distinction between basic and applied 

research is not primarily related to epistemic properties of diff erent types of 

research. Rather, it deals with a variety of essentially political problems. Many 

dimensions of the politics of science have been touched on above: the funding 

and (re)organization of national research activities, the political symbolism 

of key concepts and metaphors such as “the frontier,” issues of higher ed-

ucation, the long-lasting function of professional identity work of scientists 

and research institutions, global competition in technological developments, 

and national security issues. These were not abstract problems, but rather, 

especially in the Cold War period, issues with high relevance for individuals, 

scientifi c communities, and science in general. In the heyday of the McCarthy 
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era, U.S. scientists were exposed to political attacks when they took a critical 

stance on the ideal of basic research. To some degree, they were thus forced 

to opportunistic politicking (chapter 3). The Hungarian and Chinese cases 

demonstrate that the question of how experts positioned themselves toward 

issues of science policy turned into a question of loyalty and sometimes even 

into a question of life or death (chapters 7 and 8).

Related to, but not identical with, the political problems are questions con-

cerning ethical dilemmas and responsibilities, which arose from the sometimes 

destructive eff ects of science and technology. Especially in the aftermath of 

the two world wars, most urgently after the atomic bombs were dropped on 

Hiroshima and Nagasaki, the concepts of applied and pure science unfolded 

critical debates on the question of how to deal with failures and risks related to 

science and technology (chapters 1 and 2). With the beginning of the twenty-

fi rst century, there seems to be a shift in this longstanding debate. After a 

period of bureaucratic solutions, such as technology assessment and risk anal-

ysis, in the 1980s and 1990s, this aspect is now being framed as a question of 

democratization of science policy. The very recent concept of “responsible 

research and innovation” is a popular example, which tries to redefi ne such is-

sues (Rip 2016; Ribeiro, Smith, and Millar 2017; Flink and Kaldewey 2018). 

However, even this bureaucratic construct conveys in its very name a seman-

tic pair—“research” and “innovation”—that reminds us that the distinction 

between basic and applied research is still part of our conceptual vocabulary.
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of science and politics, particularly with the contemporary pluralization of 

science policy discourses and how they transform the identity work of schol-

ars, scientists, and policy makers.

Notes

 1. It is telling that Dupree was digging for the roots of U.S. federal policy just at the 

time when science policy became highly signifi cant for the U.S. government and 

the new policy fi eld needed to be legitimized.

 2. The early modern distinction between theory and practice, in turn, is related to 

several semantic traditions from antiquity to the Renaissance. Most important 

here is the infl uential tradition of debating the relative values of “vita activa” and 

“vita contemplativa” (Kaldewey 2013: 191–247).

 3. This discussion is well documented in editorials and comments in Science (Abel-

son 1964, 1965, 1966a, 1967; Klopsteg 1965; Greenberg 1966; Reagan 1967). The 

debate heated up when the Department of Defense published the “Project Hind-

sight” study, questioning the utility of basic research (Abelson 1966b; Sherwin 

and Isenson 1967). This study was later countered by the TRACES study, which 

in contrast argued for the continuing relevance of basic research for technological 

development (Thompson 1969). The Project Hindsight vs. TRACES debate has 

often been referred to by science studies scholars (e.g., Kreilkamp 1971; Stokes 

1997; Asner 2004; Hounshell 2004; Elzinga 2012).

 4. See, for example, the critique as formulated in a variety of studies representing 

quite diff erent factions in the fi eld of science studies: Latour 1993; Gibbons et al. 

1994; Oreskes 2003; and Douglas 2014.

 5. For instance, a random analysis of more recent articles on science and technol-

ogy in the Süddeutsche Zeitung, a widespread and infl uential German newspaper, 

supports the assumption that basic and applied research are still the dominant 

concepts in the public discourse: “Leid im Labor,” 10 August 2016; “Saatgut für 

die Welt,” 24 September 2016; “Der Staat fi nanziert, die Wirtschaft kassiert,” 22 

October 2016; “Revolution in der Zelle,” 10 December 2016; “Künstlich intelli-

gent,” 1 January 2017; “Intelligenztest für Autos,” 14 January 2017.

 6. See the self-description on the website of the Ministry of Science and Technol-

ogy of the People’s Republic of China, retrieved 29 May 2016 from http://www

.most.gov.cn/eng/programmes1/200610/t20061009_36223.htm.

 7. See the self-description of the Institute for Basic Science, retrieved 27 July 2014 

from https://www.ibs.re.kr/eng/sub01_01_01.do.

 8. Exceptions are studies by linguists or scholars of communication studies situated 

at the margin of the STS community (e.g., Harris 2005; Perren and Jennings 

2005; Ceccarelli 2013; Perren and Sapsed 2013).

 9. The “practice turn” is a label introduced by Schatzki, Knorr Cetina, and Savigny 

(2001) to summarize recent developments in contemporary theory. In retrospect, 

several studies that have been infl uential in the fi eld of science studies can be sub-
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sumed under this label (Latour and Woolgar 1979; Knorr Cetina 1981; Latour 

1987; Pickering 1992).

10. For a more elaborated discussion of concepts that promise to yield important 

insights into the role of language in the politics of science and technology, see 

Schauz 2014b, Flink and Kaldewey 2018, and the website of the CASTI Re-

search Network, http://www.casti.org/.

11. This introduction cannot give an overview that covers all the diverse approaches 

dealing with concepts, symbols, or metaphors. Moreover, it must be noted that 

scholars in history and philosophy of science and science studies have already 

developed a particular interest in metaphors, their epistemic role in knowledge 

production, and their symbolic functions for public debates on certain research 

fi elds, especially biology and genetic research (e.g., Blumenberg [1960] 2010; Keller 

1995; Maasen, Mendelsohn, and Weingart 1995; Maasen and Weingart 2000; 

Brandt 2004; Vaccari 2008; Borck 2013; Surman, Straner, and Haslinger 2014). So 

far, however, this strand of literature has not included metascientifi c concepts.

12. See Lucier 2009, 2012; Clarke 2010; Bud 2012, 2013, 2014; Gooday 2012; Pielke 

2012; Kaldewey 2013; Schauz 2014a, 2015; Lax 2015; Roll-Hansen 2017; Sapir 

2017. Several of these authors have continued their work and are represented in 

this book (chapters 1, 2, 3, and 4) .

13. This kind of substitution is, for example, seen as unproblematic by Calvert (2004: 

254), who traces diff erent meanings of “basic research” in language and practice, 

but ignores the historical dimension of these meanings.

14. The discussion about how to reconcile conceptual history and discourse analysis, 

however, is restricted so far to German authors (Busse 1987, 2016; Steinmetz 

1993: 30–44; Reichardt 2000; Bödeker 2002; Wiehl 2003; Konersmann 2005; 

Kaldewey 2013). For relevant approaches focusing on narratives and imaginaries, 

see Castoriadis (1975) 1997; Anderson (1983) 2006; Bal 2009; Koschorke 2012; 

and Jasanoff  and Kim 2015.

15. See, to list just some of the most cited texts, Funtowicz and Ravetz 1993; Gibbons 

et al. 1994; Slaughter and Leslie 1997; Etzkowitz and Leydesdorff  2000; Fuller 

2000; Ziman 2000; Nowotny, Scott, and Gibbons 2001; Slaughter and Rhoades 

2004. Extensive reviews of this genre of literature have been provided by Godin 

1998; Shinn 2002; Elzinga 2004; Hessels and van Lente 2008; and Schiemann 

2011. 

16. See Lundvall 1992; Nelson 1993; Rosenberg 1994; Freeman 1995, 1996; and 

Mokyr 2002. More recently, scholars aim to demonstrate that we deal here with 

an emerging scientifi c fi eld (Fagerberg 2005; Fagerberg and Verspagen 2009; Fa-

gerberg, Martin and Andersen 2013). For a critical perspective, see Godin 2009, 

2012.

17. The most cited publications associated with this debate are Bernal 1939 and Po-

lanyi 1940, 1962. See Douglas 2014 for a short report on this debate related to 

the problem of how to defi ne “pure science.” For the economic underpinnings of 

Polanyis’s understanding of pure, independent science and the intellectual back-

ground of the British debates, see Nye 2011: 145.
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18. For the United States, see Daniels 1967; Hounshell 1980; Kline 1995; Lucier 

2009, 2012; and Pielke 2012. For Britain, see Gieryn 1983, 1999; Bud and Rob-

erts 1984; Donnelly 1986; Clarke 2010; Bud 2012, 2013, 2014; and Gooday 2012.

19. In the early twentieth century, “fundamental research” emerged in the context of 

industrial research and applied sciences, both in the United States and in Great 

Britain. Although the meanings of fundamental and basic research were over-

lapping in many respects at fi rst, the two concepts grew apart after 1945, when 

basic research was transformed into a concept that primarily referred to aca-

demic research in the natural sciences (chapter 3).

20. While the English terms “fundamental research” and “basic research” often bear 

diff erent meanings (chapters 3 and 4), the German term Grundlagenforschung 

does not allow for such diff erentiation.

References

Abelson, Philip H. 1964. “Federal Support of Basic Science (Editorial).” Science 143: 

1397.

———. 1965. “Basic Research and National Goals (Editorial).” Science 148: 897.

———. 1966a. “Pressure on Basic Research (Editorial).” Science 153: 11.

———. 1966b. “Project Hindsight (Editorial).” Science 154: 1123.

———. 1967. “Applied Science (Editorial).” Science 156: 1555.

Anderson, Benedict. (1983) 2006. Imagined Communities: Refl ections on the Origin and 

Spread of Nationalism. London: Verso.

Andler, Daniel, and Isabelle Stengers. 1987. D’une science a l’autre: Des concepts no-

mades. Paris: Éditions du Seuil.

Asner, Glen R. 2004. “The Linear Model, the U.S. Department of Defense, and 

the Golden Age of Industrial Research.” In The Science-Industry Nexus: History, 

Policy, Implications, edited by Karl Grandin, Nina Wormbs, and Sven Widmalm, 

3–30. Sagamore Beach: Science History Publications.

Bal, Mieke. 2002. Travelling Concepts in the Humanities: A Rough Guide. Toronto: Uni-

versity of Toronto Press.

———. 2009. Narratology: Introduction to the Theory of Narrative. 3rd ed. Toronto: 

University of Toronto Press.

Bentley, Peter James, Magnus Gulbrandsen, and Svein Kyvik. 2015. “The Relation-

ship between Basic and Applied Research in Universities.” Higher Education 70 

(4): 689–709.

Bernal, John Desmond. 1939. The Social Function of Science. London: Routledge.

Blumenberg, Hans. (1960) 2010. Paradigms for a Metaphorology. Translated by Robert 

Savage. Ithaca, NY: Cornell University Press.

BMBF, Bundesministerium für Bildung und Forschung. 2010. Ideen. Innovation. 

Wachstum. Hightech-Strategie 2020 für Deutschland. Bonn: BMBF.

Bödeker, Hans Erich. 2002. “Refl exionen über Begriff sgeschichte als Methode.” In 

Begriff sgeschichte, Diskursgeschichte, Metapherngeschichte, edited by Hans Erich Bö-

deker, 73–121. Göttingen: Wallstein.

This open access library edition is supported by the University of Bonn. Not for resale.



24 Désirée Schauz and David Kaldewey

Borck, Cornelius, ed. 2013. Hans Blumenberg beobachtet: Wissenschaft, Technik und 

Philosophie. Freiburg: Alber.

Bos, Colette, Bart Walhout, Alexander Peine, and Harro van Lente. 2014. “Steering 

with Big Words: Articulating Ideographs in Research Programs.” Journal of Re-

sponsible Innovation 1 (2): 151–170.

Brandt, Christina. 2004. Metapher und Experiment: Von der Virusforschung zum geneti-

schen Code. Göttingen: Wallstein.

Bud, Robert. 2012. “‘Applied Science’: A Phrase in Search of a Meaning.” Isis 103 

(3): 537–545.

———. 2013. “Framed in the Public Sphere: Tools for the Conceptual History of 

‘Applied Science’—A Review Paper.” History of Science 51 (4): 413–433.

———. 2014. “‘Applied Science’ in Nineteenth-Century Britain: Public Discourse 

and the Creation of Meaning, 1817–1876.” History and Technology 30 (1–2): 3–36.

Bud, Robert, and Gerrylynn K. Roberts. 1984. Science versus Practice: Chemistry in 

Victorian Britain. Manchester: Manchester University Press.

Bush, Vannevar. 1945. Science: The Endless Frontier. A Report to the President. Wash-

ington, DC: United States Government Printing Offi  ce.

Busse, Dietrich. 1987. Historische Semantik. Analyse eines Programms. Stuttgart: Klett-

Cotta.

———. 2016. “Conceptual History or Discursive History? Some Remarks on the 

Theoretical Foundations and Methodological Questions of Historically Semantic 

Epistemologies.” In Global Conceptual History: A Reader, edited by Margrit Per-

nau and Dominic Sachsenmaier, 107–134. London: Bloomsbury Academic.

Calvert, Jane. 2004. “The Idea of ‘Basic Research’ in Language and Practice.” Min-

erva 42: 251–268.

———. 2006. “What’s Special about Basic Research?” Science, Technology, & Hu-

man Values 31 (2): 199–220.

Carrier, Martin, Don Howard, and Janet Kourany, eds. 2008. The Challenge of the 

Social and the Pressure of Practice: Science and Values Revisited. Pittsburgh: Uni-

versity of Pittsburgh Press.

Castoriadis, Cornelius. (1975) 1997. The Imaginary Institution of Society. Translated 

by Kathleen Blamey. Cambridge, MA: MIT Press.

Ceccarelli, Leah. 2013. On the Frontier of Science: An American Rhetoric of Exploration 

and Exploitation. East Lansing: Michigan State University Press.

Clarke, Sabine. 2010. “Pure Science with a Practical Aim: The Meanings of Funda-

mental Research in Britain, circa 1916–1950.” Isis 101 (2): 285–311.

Connolly, William E. 1993. The Terms of Political Discourse. 3rd ed. Oxford: Blackwell.

Conrad, Sebastian, and Shalini Randeria, ed. 2002. Jenseits des Eurozentrismus. Post-

koloniale Perspektiven in den Geschichts- und Kulturwissenschaften. Frankfurt/Main: 

Campus.

Daniels, George H. 1967. “The Pure-Science Ideal and Democratic Culture.” Science 

156: 1699–1705.

De Jonge, Bram, and Niels Louwaars. 2009. “Valorizing Science: Whose Values?” 

EMBO reports 10 (6): 535–539.

This open access library edition is supported by the University of Bonn. Not for resale.



 Why Do Concepts Matter in Science Policy? 25

Dear, Peter. 2005. “What Is the History of Science the History Of? Early Modern 

Roots of the Ideology of Modern Science.” Isis 96 (3): 390–406.

———. 2012. “Science Is Dead; Long Live Science.” Osiris 27 (1): 37–55.

Donnelly, James F. 1986. “Representations of Applied Science: Academics and Chem-

ical Industry in Late Nineteenth-Century England.” Social Studies of Science 16 

(2): 195–234.

Douglas, Heather. 2014. “Pure Science and the Problem of Progress.” Studies in His-

tory and Philosophy of Science Part A 46 (June): 55–63.

Dupree, A. Hunter. (1957) 1986. Science and the Federal Government: A History of 

Policies and Activities. Baltimore: Johns Hopkins University Press.

Eco, Umberto. 1976. A Theory of Semiotics. Bloomington: Indiana University Press.

Edgerton, David. 2004. “‘The Linear Model’ Did Not Exist. Refl ections on the His-

tory and Historiography of Science and Research in Industry in the Twentieth 

Century.” In The Science-Industry Nexus: History, Policy, Implications, edited by 

Karl Grandin, Nina Wormbs, and Sven Widmalm, 31–57. Nobel Symposium, 

123. Sagamore Beach: Science History Publications.

Elzinga, Aant. 2004. “The New Production of Reductionism in Models Relating to 

Research Policy.” In The Science-Industry Nexus: History, Policy, Implications, ed-

ited by Karl Grandin, Nina Wormbs, and Sven Widmalm, 277–304. Sagamore 

Beach: Science History Publications.

———. 2012. “Features of the Current Science Policy Regime: Viewed in Historical 

Perspective.” Science and Public Policy 39 (4): 416–428.

Etzkowitz, Henry, and Loet Leydesdorff . 2000. “The Dynamics of Innovation: From 

National Systems and ‘Mode 2’ to a Triple Helix of University-Industry-Govern-

ment Relations.” Research Policy 29 (2): 109–123.

Fagerberg, Jan. 2005. “Innovation: A Guide to the Literature.” In The Oxford Hand-

book of Innovation, edited by Jan Fagerberg, David Mowery, and Richard R. Nel-

son, 1–26. New York: Oxford University Press.

Fagerberg, Jan, and Bart Verspagen. 2009. “Innovation Studies: The Emerging Struc-

ture of a New Scientifi c Field.” Research Policy 38 (2): 218–233.

Fagerberg, Jan, Ben R. Martin, and Esben Sloth Andersen, eds. 2013. Innovation 

Studies: Evolution and Future Challenges. Oxford: Oxford University Press.

Flink, Tim, and David Kaldewey. 2018. “The New Production of Legitimacy: 

STI Policy Discourses beyond the Contract Metaphor.” Research Policy 47 (1): 

14–22.

Forman, Paul. 2007. “The Primacy of Science in Modernity, of Technology in Post-

modernity, and of Ideology in the History of Technology.” History and Technology 

23 (1/2): 1–152.

Freeman, Chris. 1995. “The ‘National System of Innovation’ in Historical Perspec-

tive.” Cambridge Journal of Economics 19 (1): 5–24.

———. 1996. “The Greening of Technology and Models of Innovation.” Technolog-

ical Forecasting and Social Change 53 (1): 27–39.

Fuller, Steve. 2000. The Governance of Science: Ideology and the Future of the Open 

Society. Buckingham: Open University Press.

This open access library edition is supported by the University of Bonn. Not for resale.



26 Désirée Schauz and David Kaldewey

Funtowicz, Silvio O., and Jerome R. Ravetz. 1993. “Science for the Post-Normal 

Age.” Futures 25 (7): 739–755.

Galison, Peter. 2008. “Ten Problems in History and Philosophy of Science.” Isis 99 

(1): 111–124.

Gallie, Walter Bryce. 1955/1956. “Essentially Contested Concepts.” Proceedings of 

the Aristotelian Society 56: 167–198.

Gibbons, Michael, Camille Limoges, Helga Nowotny, Simon Schwartzman, Peter 

Scott, and Martin Trow. 1994. The New Production of Knowledge: The Dynamics of 

Science and Research in Contemporary Societies. London: Sage.

Gieryn, Thomas F. 1983. “Boundary-Work and the Demarcation of Science from 

Non-Science: Strains and Interests in Professional Ideologies of Scientists.” 

American Sociological Review 48 (6): 781–795.

———. 1999. Cultural Boundaries of Science: Credibility on the Line. Chicago: Uni-

versity of Chicago Press.

Gooday, Graeme. 2012. “‘Vague and Artifi cial’: The Historically Elusive Distinction 

between Pure and Applied Science.” Isis 103 (3): 546–554.

Godin, Benoît. 1998. “Writing Performative History: The New ‘New Atlantis’?” So-

cial Studies of Science 28 (3): 465–483.

———. 2005. Measurement and Statistics on Science and Technology: 1920 to the Pres-

ent. London: Routledge.

———. 2006. “The Linear Model of Innovation: The Historical Construction of 

an Analytical Framework.” Science, Technology, & Human Values 31 (6): 639–

667.

———. 2009. The Making of Science, Technology and Innovation Policy: Conceptual 

Frameworks as Narratives, 1945–2005. Montréal: Centre Urbanisation Culture 

Société de l’Institut national de la recherche scientifi que.

———. 2012. “‘Innovation Studies’: The Invention of a Specialty.” Minerva 50 (4): 

397–421.

———. 2015a. “Innovation: A Study in the Rehabilitation of a Concept.” Contribu-

tions to the History of Concepts 10 (1): 45–68.

———. 2015b. Innovation Contested: The Idea of Innovation over the Centuries. Lon-

don: Routledge.

Greenberg, Daniel S. 1966. “Basic Research: The Political Tides Are Shifting.” Sci-

ence 152: 1724–1726.

———. 1967. The Politics of Pure Science. New York: New American Library.

———. 2007. Science for Sale: The Perils, Rewards, and Delusions of Campus Capital-

ism. Chicago: University of Chicago Press.

Gulbrandsen, Magnus, and Svein Kyvik. 2010. “Are the Concepts Basic Research, 

Applied Research and Experimental Development Still Useful? An Empirical 

Investigation among Norwegian Academics.” Science and Public Policy 37 (5): 

343–353.

Guston, David H. 2000. Between Politics and Science: Assuring the Integrity and Pro-

ductivity of Research. Cambridge: Cambridge University Press.

Harris, Roy. 2005. The Semantics of Science. London: Continuum.

This open access library edition is supported by the University of Bonn. Not for resale.



 Why Do Concepts Matter in Science Policy? 27

Hessels, Laurens K., and Harro van Lente. 2008. “Re-Thinking New Knowledge 

Production: A Literature Review and a Research Agenda.” Research Policy 37 (4): 

740–760.

Hobsbawm, Eric J., and Terence O. Ranger. 1983. The Invention of Tradition. Cam-

bridge: Cambridge University Press.

Hounshell, David A. 1980. “Edison and the Pure Science Ideal in 19th-Century 

America.” Science 207: 612–617.

———. 2004. “Industrial Research.” In The Science-Industry Nexus: History, Policy, 

Implications, edited by Karl Grandin, Nina Wormbs, and Sven Widmalm, 59–65. 

Sagamore Beach: Science History Publications.

Jacob, Merle. 2009. “On Commodifi cation and the Governance of Academic Re-

search.” Minerva 47 (4): 391–405.

Jasanoff , Sheila. 1990. The Fifth Branch: Science Advisers as Policymakers. Cambridge, 

MA: Harvard University Press.

Jasanoff , Sheila, and Sang-Hyun Kim, eds. 2015. Dreamscapes of Modernity: Socio-

technical Imaginaries and the Fabrication of Power. Chicago: University of Chicago 

Press.

Kaldewey, David. 2013. Wahrheit und Nützlichkeit: Selbstbeschreibungen der Wissenschaft 

zwischen Autonomie und gesellschaftlicher Relevanz. Bielefeld: transcript.

Kaldewey, David, and Désirée Schauz. 2017. “‘The Politics of Pure Science’ Revis-

ited.” Science and Public Policy 44 (6): 883–886.

Keller, Evelyn F. 1995. Refi guring Life. Metaphors of Twentieth-Century Biology. New 

York: Columbia University Press.

Kline, Ronald. 1995. “Construing ‘Technology’ as ‘Applied Science’: Public Rhetoric 

of Scientists and Engineers in the United States, 1880–1945.” Isis 86 (2): 194–221.

Klopsteg, Paul E. 1965. “Justifying Basic Research (Editorial).” Science 147: 11.

Knorr Cetina, Karin. 1981. The Manufacture of Knowledge: An Essay on the Construc-

tivist and Contextual Nature of Science. Oxford: Pergamon.

Konersmann, Ralf. 2005. “Wörter und Sachen. Zur Deutungsarbeit der Histori-

schen Semantik.” In Begriff sgeschichte im Umbruch, edited by Ernst Müller, 21–32. 

Hamburg: Meiner.

Koselleck, Reinhart. 1972. “Einleitung.” In Geschichtliche Grundbegriff e, vol. 1, edited 

by Otto Brunner, Werner Conze, and Reinhart Koselleck, xiii–xxvii. Stuttgart: 

Klett-Cotta.

———. 2002. The Practice of Conceptual History: Timing History, Spacing Concepts. 

Translated by Todd Presner. Stanford: Stanford University Press.

———. 2004. Futures Past: On the Semantics of Historical Time. Translated and with 

an introduction by Keith Tribe. New York: Columbia University Press.

———. 2006. Begriff sgeschichten. Studien zur Semantik und Pragmatik der politischen 

und sozialen Sprache. Frankfurt/Main: Suhrkamp.

Kreilkamp, Karl. 1971. “‘Hindsight’ and the Real World of Science Policy.” Science 

Studies 1 (1): 43–66.

Krige, John. 2006. American Hegemony and the Postwar Reconstruction of Science in 

Europe. Cambridge, MA: MIT Press.

This open access library edition is supported by the University of Bonn. Not for resale.



28 Désirée Schauz and David Kaldewey

Latour, Bruno. 1987. Science in Action: How to Follow Scientists and Engineers through 

Society. Cambridge, MA: Harvard University Press.

———. 1993. We Have Never Been Modern. Cambridge, MA: Harvard University 

Press.

Latour, Bruno, and Steven Woolgar. 1979. Laboratory Life: The Social Construction of 

Scientifi c Facts. Beverly Hills: Sage.

Lax, Gregor. 2015. Das “lineare Modell der Innovation” in Westdeutschland: Eine Ge-

schichte der Hierarchiebildung von Grundlagen- und Anwendungsforschung nach 1945. 

Baden-Baden: Nomos.

Link, Jürgen. 1986. “Interdiskurs, System der Kollektivsymbole, Literatur. Thesen zu 

einer generativen Diskurs- und Literaturtheorie.” In Perspektiven des Verstehens, edi-

ted by Achim Eschbach, 128–146. Bochum: Studienverlag Dr. Nobert Brockmeyer.

Leonhard, Jörn. 2016. “Translation as Cultural Transfer and Semantic Interaction: 

European Variations of Liberal between 1800 and 1830.” In Global Conceptual 

History: A Reader, edited by Margrit Pernau and Dominic Sachsenmaier, 151–

170. London: Bloomsbury.

Lucier, Paul. 2009. “The Professional and the Scientist in Nineteenth-Century 

America.” Isis 100 (4): 699–732.

———. 2012. “The Origins of Pure and Applied Science in Gilded Age America.” 

Isis 103 (3): 527–536.

Lundvall, Bengt-Åke, ed. 1992. National Systems of Innovation: Towards a Theory of 

Innovation and Interactive Learning. London: Pinter.

Lyons, John. 1977. Semantics. 2 vols. Cambridge: Cambridge University Press.

Maasen, Sabine, Everett Mendelsohn, and Peter Weingart, eds. 1995. Biology as So-

ciety, Society as Biology: Metaphors. Dordrecht: Kluwer.

Maasen, Sabine, and Peter Weingart. 2000. Metaphors and the Dynamics of Knowledge. 

London: Routledge.

Mayr, Otto. 1976. “The Science-Technology Relationship as a Historiographic Prob-

lem.” Technology and Culture 17 (4): 663–673.

Meinel, Christoph. 1983. “Theory or Practice? The Eighteenth-Century Debate on 

the Scientifi c Status of Chemistry.” Ambix 30 (3): 121–132.

Mintz, Sidney W. 1985. Sweetness and Power: The Place of Sugar in Modern History. 

New York: Viking.

Mirowski, Philip, and Esther-Mirjam Sent. 2008. “The Commercialization of Sci-

ence and the Response of STS.” In The Handbook of Science and Technology Stud-

ies, 3rd ed., edited by Edward J. Hackett, Olga Amsterdamska, Michael E. Lynch, 

and Judy Wajcman, 635–689. Cambridge, MA: MIT Press.

Mokyr, Joel. 2002. The Gifts of Athena: Historical Origins of the Knowledge Economy. 

Princeton: Princeton University Press.

Müller, Ernst, and Falko Schmieder. 2016. Begriff sgeschichte und historische Semantik: 

Ein kritisches Kompendium. Berlin: Suhrkamp.

Mulkay, Michael. 1976. “Norms and Ideology in Science.” Social Science Information 

15 (4/5): 637–656.

This open access library edition is supported by the University of Bonn. Not for resale.



 Why Do Concepts Matter in Science Policy? 29

Nelson, Richard R., ed. 1993. National Innovation Systems: A Comparative Analysis. 

Oxford: Oxford University Press.

Nordmann, Alfred, Hans Radder, and Gregor Schiemann, eds. 2011. Science Trans-

formed? Debating Claims of an Epochal Break. Pittsburgh: University of Pittsburgh 

Press.

Nowotny, Helga, Peter Scott, and Michael Gibbons. 2001. Re-Thinking Science: 

Knowledge and the Public in an Age of Uncertainty. London: Polity Press.

Nye, Mary J. 2011. Michael Polanyi and His Generation: Origins of the Social Construc-

tion of Science. Chicago: University of Chicago Press.

Ogburn, William F. 1964. “Cultural Lag as Theory (1957).” In On Culture and Social 

Change: Selected Papers, edited by Otis Dudley Duncan, 86–95. Chicago: Univer-

sity of Chicago Press.

Olsen, Niklas. 2012. History in the Plural: An Introduction to the Work of Reinhart 

Koselleck. New York: Berghahn.

Oreskes, Naomi. 2003. “A Context of Motivation: U.S. Navy Oceanographic Research 

and the Discovery of Sea-Floor Hydrothermal Vents.” Social Studies of Science 33 

(5): 697–742.

Pernau, Margrit, and Dominic Sachsenmaier, eds. 2016. Global Conceptual History: A 

Reader. London: Bloomsbury Academic.

Perren, Lew, and Peter L. Jennings. 2005. “Government Discourses on Entrepre-

neurship: Issues of Legitimization, Subjugation, and Power.” Entrepreneurship: 

Theory and Practice 29 (2): 173–184.

Perren, Lew, and Jonathan Sapsed. 2013. “Innovation as Politics: The Rise and Re-

shaping of Innovation in U.K. Parliamentary Discourse 1960–2005.” Research Pol-

icy 42 (10): 1815–1828.

Phillips, Denise. 2015. “Francis Bacon and the Germans: Stories from When ‘Sci-

ence’ Meant ‘Wissenschaft.’” History of Science 53 (4): 378–394.

Pickering, Andrew, ed. 1992. Science as Practice and Culture. Chicago: University of 

Chicago Press.

Pielke, Roger, Jr. 2012. “‘Basic Research’ as a Political Symbol.” Minerva 50 (3): 

339–361.

Pielke, Roger A., and Radford Byerly. 1998. “Beyond Basic and Applied.” Physics To-

day 51 (2): 42–46.

Polanyi, Michael. 1940. The Contempt of Freedom: The Russian Experiment and After. 

London: Watts & Company.

———. 1962. “The Republic of Science: Its Political and Economic Theory.” Min-

erva 1: 54–73.

Radder, Hans, ed. 2010. The Commodifi cation of Academic Research: Science and the 

Modern University. Pittsburgh: University of Pittsburgh Press.

Reagan, Michael D. 1967. “Basic and Applied Research: A Meaningful Distinction?” 

Science 155: 1383–1386.

Reichardt, Rolf. 2000. “Wortfelder – Bilder – semantische Netze. Beispiele interdis-

ziplinärer Quellen und Methoden in der Historischen Semantik.” In Die Interdis-

This open access library edition is supported by the University of Bonn. Not for resale.



30 Désirée Schauz and David Kaldewey

ziplinarität der Begriffsgeschichte, edited by Gunter Scholtz, 111–133. Hamburg: 

Meiner.

Ribeiro, Barbara E., Robert D. J. Smith, and Kate Millar. 2017. “A Mobilising Con-

cept? Unpacking Academic Representations of Responsible Research and Innova-

tion.” Science and Engineering Ethics 23: 81–103.

Rip, Arie. 2016. “The Clothes of the Emperor: An Essay on RRI in and around Brus-

sels.” Journal of Responsible Innovation 3 (3): 290–314.

Roll-Hansen, Nils. 2017. “A Historical Perspective on the Distinction between Basic 

and Applied Science.” Journal for General Philosophy of Science 48 (4): 535–551.

Rosenberg, Nathan. 1991. “Critical Issues in Science Policy Research.” Science and 

Public Policy 18 (6): 335–346.

———. 1994. Exploring the Black Box: Technology, Economics, and History. Cam-

bridge: Cambridge University Press.

Sapir, Adi. 2017. “Protecting the Purity of Pure Research: Organizational Bound-

ary-Work at an Institute of Basic Research.” Minerva 55 (1): 65–91.

Sarewitz, Daniel. 1996. Frontiers of Illusion: Science, Technology, and the Politics of 

Progress. Philadelphia: Temple University Press.

Schatzberg, Eric. 2006. “Technik Comes to America: Changing Meanings of Tech-

nology before 1930.” Technology and Culture 47 (3): 486–512.

———. 2012. “From Art to Applied Science.” Isis 103 (3): 555–563.

Schatzki, Theodore R., Karin Knorr Cetina, and Eike von Savigny, eds. 2001. The 

Practice Turn in Contemporary Theory. London: Routledge.

Schauz, Désirée. 2014a. “What is Basic Research? Insights from Historical Seman-

tics.” Minerva 52 (3): 273–328.

———. 2014b. “Wissenschaftspolitische Sprache als Gegenstand von Forschung und 

disziplinärer Selbstrefl exion: Das Programm des Forschungsnetzwerks CASTI.” 

Forum Interdisziplinäre Begriffsgeschichte 3 (2): 49–61.

———. 2015. “Wissenschaftsgeschichte und das Revival der Begriff sgeschichte.” 

NTM 22 (3): 53–63.

Schiemann, Gregor. 2011. “An Epoch-Making Change in the Development of Sci-

ence? A Critique of the ‘Epochal-Break-Thesis.’” In Science in the Context of Ap-

plication, edited by Martin Carrier and Alfred Nordmann, 431–454. Dordrecht: 

Springer.

Schmidt, Lothar, ed. 1973. Wortfeldforschung. Zur Geschichte und Theorie des sprachli-

chen Feldes. Darmstadt: Wissenschaftliche Buchgesellschaft.

Shapin, Steven. 2001. “How To Be Antiscientifi c?” In The One Culture? A Conversa-

tion about Science, edited by Jay A. Labinger and H. M. Collins, 99–115. Chicago: 

University of Chicago Press.

———. 2008. The Scientifi c Life: A Moral History of a Late Modern Vocation. Chi-

cago: University of Chicago Press.

———. 2012. “The Ivory Tower: The History of a Figure of Speech and its Cultural 

Uses.” British Journal for the History of Science 45 (1): 1–27.

Sherwin, C. W., and R. S. Isenson. 1967. “Project Hindsight: A Defense Department 

Study of the Utility of Research.” Science 156: 1571–1577.

This open access library edition is supported by the University of Bonn. Not for resale.



 Why Do Concepts Matter in Science Policy? 31

Shinn, Terry. 2002. “The Triple Helix and New Production of Knowledge: Prepack-

aged Thinking on Science and Technology (Comment).” Social Studies of Science 

32 (4): 599–614.

Siegel, Donald S., Reinhilde Veugelers, and Mike Wright. 2007. “Technology Trans-

fer Offi  ces and Commercialization of University Intellectual Property: Perfor-

mance and Policy Implications.” Oxford Review of Economic Policy 23 (4): 640–660.

Skinner, Quentin. 1969. “Meaning and Understanding in the History of Ideas.” His-

tory and Theory 8 (1): 3–53.

Slaughter, Sheila, and Larry L. Leslie. 1997. Academic Capitalism: Politics, Policies, 

and the Entrepreneurial University. Baltimore: Johns Hopkins University Press.

Slaughter, Sheila, and Gary Rhoades. 2004. Academic Capitalism and the New Econ-

omy. Markets, State, and Higher Education. Baltimore: Johns Hopkins University 

Press.

Slotten, Hugh Richard. 1993. “The Dilemmas of Science in the United States: Alex-

ander Dallas Bache and the U.S. Coast Survey.” Isis 84 (1): 26–49.

Star, Susan Leigh, and James R. Griesemer. 1989. “Institutional Ecology, ‘Transla-

tions’ and Boundary Objects: Amateurs and Professionals in Berkeley’s Museum 

of Vertebrate Zoology, 1907–39.” Social Studies of Science 19 (3): 387–420.

Steinmetz, Willibald. 1993. Das Sagbare und das Machbare. Stuttgart: Klett-Cotta.

———. 2016. “Forty Years of Conceptual History: The State of the Art.” In Global 

Conceptual History: A Reader, edited by Margrit Pernau and Dominic Sachsen-

maier, 339–366. London: Bloomsbury.

Stokes, Donald E. 1997. Pasteur’s Quadrant: Basic Science and Technological Innova-

tion. Washington, DC: Brookings Institution Press.

Surman, Jan, Katalin Stráner, and Peter Haslinger. 2014. “Introduction: Nomadic 

Concepts—Biological Concepts and Their Careers beyond Biology.” Contribu-

tions to the History of Concepts 9 (2): 1–17.

Thompson, Peter. 1969. “TRACES: Basic Research Links to Technology Appraised.” 

Science 163: 374–375.

Tobey, Ronald C. 1971. The American Ideology of National Science, 1919–1930. Pitts-

burgh: University of Pittsburgh Press.

Vaccari, Andrés. 2008. “Legitimating the Machine: The Epistemological Foundation 

of Technological Metaphors in the Natural Philosophy of René Descartes.” In 

Philosophies of Technology: Francis Bacon and His Contemporaries, vol. 2, edited 

by Claus Zittel, Gisela Engel, Romano Nanni, and Nicole C. Karafyllis, 288–336. 

Leiden: Brill.

Waterton, Claire. 2005. “Scientists’ Boundary Work: Scientists’ Conceptions of the 

Boundaries between Their Own Research and Policy.” Science and Public Policy 

32 (6): 435–444.

Wengenroth, Ulrich. 2000. “Science, Technology, and Industry in the 19th Century.” 

Arbeitspapier/Working Paper. Munich: Münchner Zentrum für Wissenschafts- 

und Technikgeschichte.

This open access library edition is supported by the University of Bonn. Not for resale.



32 Désirée Schauz and David Kaldewey

White House, Executive Offi  ce of the President, National Economic Council, Offi  ce 

of Science and Technology Policy. 2009. A Strategy for American Innovation: Driv-

ing Towards Sustainable Growth and Quality Jobs. Washington, DC.

Wiehl, Reiner. 2003. “Begriff sgeschichte zwischen theoretischem Mangel und theo-

retischem Überschuss. Philosophische Fußnoten zur historischen Semantik.” In 

Herausforderungen der Begriff sgeschichte, edited by Carsten Dutt, 81–101. Heidel-

berg: Winter.

Wimmer, Mario. 2015. “Conceptual History: Begriff sgeschichte.” In International 

Encyclopedia of the Social & Behavioral Sciences, vol. 4, 2nd ed., edited by James 

D. Wright and Filip Lievens, 548–554. Amsterdam: Elsevier.

Ziman, John. 2000. Real Science: What It Is, and What It Means. Cambridge: Cam-

bridge University Press.

This open access library edition is supported by the University of Bonn. Not for resale.




