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1 Introduction

Science, the State and Their Mutual Dependence

Modern science and the modern state emerged at much the same time in

early modern Europe, and both institutions were consolidated further in

the centuries which followed – particularly so in the nineteenth and

twentieth centuries in response to the imperatives of industrialisation

and war. Was this coincidence? It is the argument of this book that it

was not, that the growth of science and the state were linked, and that

both drew on each other in establishing and augmenting their sway.

To convey an overview of the major themes that such a survey of the

relations between science and the state entails, we begin by asking what,

in broad terms, were some of the primary ways in which the state and

science interacted?

Firstly, what has science sought from the state?Most obviously patron-

age in the form of material benefits, but also protection and the conferral

of prestige. Such state patronage was to extend to royal charters of

scientific associations, which brought with them a measure of control

over the conduct of science.1 This recognition by the state was particu-

larly important in the early stages of the modern scientific movement,

when other possible patrons, notably the church and the aristocracy,

showed only a limited interest in science. Looking to the state, which

more andmore was acquiring an impersonal identity that transcended the

role of particular rulers, meant some distancing of science from the

dynastic upheavals to which individual monarchs were heir.2 In its early

stages, science was a culturally marginal activity with an ambivalent

relationship with the two chief intellectual authority structures of

Western Europe, the Bible and the classical heritage. The state to

some extent provided a counterweight to such engrained cultural

1 Hahn, ‘The age of academies’, pp. 6–7
2 Porter, ‘The scientific revolution’, pp. 290–316
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traditions – what acknowledgement was accorded by the state to the

scientific movement gave its practitioners a self-confidence and sense of

worth that enabled science to take root and to grow in size and stature.

But, with state munificence came forms of control, something that was

much less palatable to the scientists (to use a word not coined byWilliam

Whewell until 1833),3 and was the source of an ongoing tension between

the state and the scientific community. Different forms of state sought to

deal with this tension in different ways – hence a theme of the book is the

way in which, within the different forms of state that developed from the

sixteenth century onwards, science also developed different institutional

forms. Another source of tension between scientists and the state is deal-

ing with both the national and international aspects of science. Science by

its nature is international in character, and scientists seek the stimulation

of contact with their fellow specialists whatever their nationality. Louis

Pasteur once famously said that ‘scientists have a country; science has

none’.4 Yet, as subjects or citizens and, in many cases, as beneficiaries of

state largesse, scientists are subject to individual states which, in some

times and places, have discouraged or forbidden international scientific

contact as detracting from national goals. Like all relationships, then, that

between science and the state has had and continues to have points of

tension, but these have been outweighed by the need to maintain

a mutually advantageous alliance.

What has the state asked of science? First and foremost, the state has

sought practical advantage from science in the promotion of utilitarian or

military goals. The fact that the intersection between science and such

practical ends was not well developed until the nineteenth century meant

that state support for science was accordingly rather muted until then.

But, along with the hope that the promotion of theoretical understanding

of naturemight lead to ways of commanding nature for human or, at least,

governmental advantage, the state sought other advantages from science.

Just as the state could confer some measure of prestige on science, so too

could science bring to the state reflected glory by association with scien-

tific findings. This was particularly important in the early stages of the

state’s development, when its means of establishing its authority both

internally and externally were weak, necessitating a reliance on cultural

capital to increase its sway. In this sense, patronage of science played

a similar role to patronage of literature or art in augmenting the prestige of

the state.More fundamentally, the state has looked to science to reinforce

its own claims to authority. The state developed in the context of early

modern Europe, when the traditional structures of political authority

3 Reidy, Tides of history, p. 242 4 Von Gizycki, ‘Centre and periphery’, p. 477
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based around the church had been undermined by the forces unleashed

by the Reformation.
5
Scientific reasoning provided another basis for

politics and, in particular, for a state which claimed to be characterised

by rationality and order, just as science was. As the concept of the state

more and more transcended the personality of individual rulers, it devel-

oped an abstract character that meshed well with scientific speculation on

the abstract body of laws that controlled the workings of nature.

The emerging state also shared with science a preoccupation with

knowledge, which was made manifest by the increasingly bureaucratic

character of government. The growing mounds of paper through which

government was conducted represented the attempt to centralise and

systemise knowledge, the better to bring the larger society under the

government’s sway. The role of science in helping to shore up the

authority of the state was to be taken further as the state developed.

Post-revolutionary regimes, particularly, looked to science as a form of

ideology to justify their break with the past. Science and the new

centralising regime were viewed as partners in the modernisation of

society against the traditional forces of ignorance and localised

privilege.6 Such a science-based ideology was to be employed, too, to

justify states’ imperial expansion and the imposition of forms of colo-

nial rule that were claimed to bring the benefits of modernisation to

non-Western states.7

Both at home and abroad, the goals of the modernising state promoted

the emergence of the social sciences as a means of imposing greater social

order and economic advance.8 The emerging social sciences were given

a scientific and mathematical edge through the use of what became

known as ‘statistics’. The origins of the term derive from eighteenth-

century German cameralism, a school of statesmanship aiming at devel-

oping a science of administration. The association of the word ‘statistics’

with the state is evident in theway it derived from theGerman ‘staat’, with

the term ‘statistics’ being first used by the Göttingen professor, Gottfried

Achenwall, in 1749.9 One characteristic product of cameralism was

a science of forestry that aimed to promote both increased predictability

and order together with productivity.
10

As such methods gained ground

with the expansion of the state’s power and growing commitment to the

imposition of Enlightenment values, the result was increasingly to be

what David Resnik calls a ‘“scientisation” of politics’.11

5
Shapin, The scientific revolution, p. 123

6
McClellan, Science reorganised, p. 26

7
Sivasundaram, ‘Sciences and the global’, p. 154

8 Godlewska, Geography unbound, p. 193 9 Porter, The rise, p. 23
10 Scott, Seeing like a state, p. 14 11 David Resnik, Playing politics, p. 10
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Defining Science

In addressing the wide-ranging issues entailed in discussing the relation-

ship between science and the state, one necessarily begins with some

definitions. The English word ‘science’ is confined to knowledge of the

natural world, in contrast to its equivalent in most Western European

languages, which have a much broader meaning encompassing all forms

of disciplined learning including fields such as history. The character of

science as a way of interrogating the natural world is usefully summarised

by Simon Schaffer as being an ‘organised methodical investigation of

nature’s capacities’.12 As Hilary and Stephen Rose point out, however,

the term ‘science’ is used in different senses.13 The first three nuances of

the word they summarise as:

(i) the pursuit of natural laws

(ii) the application of certain rules of procedure and inquiry

(iii) the social institutions with within which the activity is carried out.

Of these meanings, the one most directly pertinent to this study is the

third one, linking science with its institutions – institutions which, in their

turn, were generally to involve some sort of liaison or, at least, accom-

modation with the agencies of the state. The Roses also give two more

meanings of the word ‘science’ that underline the uncertainties of the

boundary line between ‘science’ and ‘technology’ – a term not coined

until 1831 (by Jacob Bigelow):14

(iv) as including the whole field of research and development, that is,

both science and technology

(v) as excluding the technological development of science, embracing

instead only pure science.

Of these, number four best encompasses the way in which the word

‘science’ is used in this work. The separation between science and tech-

nology was more evident before the nineteenth century, when technolo-

gical innovation became more closely allied with scientific advance.15

In all periods, however, there was some overlap between the methods

and goals of both, and this interaction became progressively more pro-

nounced. It is true to say, as Jagdish Sinhawrites, that ‘generally speaking,

the understanding of nature is science and the means and methods of

manipulating that understanding for specific purposes is technology’.16

What unites both, however, is a common assumption that nature is law-

abiding or, at least, orderly and that this characteristic can serve as a basis

for human command over nature. In this book, then, the domain of

12
Schaffer, ‘What is science?’, p. 27

13
Rose, Science and society, p. 2

14 Smith, American science policy, p. 23 15 Smith, American science policy, p. 29
16 Sinha, Science, war and imperialism, p. 3
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science as an ally of the state will be viewed in the wider sense of incor-

porating both the understanding and manipulation of nature in ways that

paralleled the increasingly centralised and ordered character of the state.

Defining the State

The state was pithily defined by the great sociologist, Max Weber, as the

entity exercising ‘the monopoly of the legitimate use of physical force

within a given territory’ – a summation which underlines the central

feature of the state, that it is a sovereign entity based on a territorial

form of political organisation.17 The state is not the same as ‘govern-

ment’, the apparatus by which the state achieves its ends, for government

can exist in forms of rule other than a ‘state’, such as feudalism or an

empire. The emergence of states brought with it not only increasing

centralisation within states, but also a changing relationship between

states as a new international order developed to deal with the rivalry

between states.18

Understanding the different forms the state has taken is, however,

a more involved task that requires surveying in summary fashion the

development of that increasingly important institution. The attempt to

impose a unitary rule over Western Europe in the Middle Ages failed as

the two putative heads, theHoly Roman Emperor and the pope, vied with

each other for dominance. The ensuing vacuum left room for the growth

of individual states, which were to be in a constant state of rivalry with one

another. Such rivalry generated the need for greater military forces,

which, in turn, necessitated higher taxation and the increasing bureau-

cratisation of the state this entailed. This process is most clearly evident in

the rise to power of one of the most successful absolutist states, Prussia,

which developed a science of politics, kameralwissenschaft, to promote the

efficiency of its military-fiscal bureaucratic machine.19 The nexus

between war and the development of the state was captured succinctly

by Charles Tilly in his telling remark: ‘War made the state, and the state

made war.’20

The needs of war, then, tended to push the development of the state

towards an absolutist form with power concentrated at the centre. There

were exceptions, however, as some states retained the originally feudal

forms of parliamentary rule. The most notable exception in this regard

was England, which, as an island with a natural moat, did not have to

17
Nelson, The making of the modern state, p. 7

18 Vincent, Theories of the state, pp. 31, 225 19 Poggi, ‘Modern state’, p. 342
20 Tilly, ‘Reflections’, p. 43
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maintain a large standing army, though the costs of a growing navy led to

an increasing bureaucratisation of the eighteenth-century state.
21

The English common law tradition was also less of a natural ally of

absolutism than the Roman law based around the power of the emperor

that predominated on the Continent.22 Such a divergence was of parti-

cular importance since the ideal of an impersonal state was closely linked

to the state as a legal structure. This was given greater force with the

recovery of Roman law in the late Middle Ages and Renaissance acting as

a stimulus to the development of Continental absolutism.23

Conceptualising the development of the state posed particular pro-

blems for contemporaries. For centuries, people had thought in terms

of the person of the ruler rather than the state, with the ruler’s territories

a dynastic possession that changed hands with the fortunes of individuals.

Consistent with such a view, ambassadors were regarded as personal

representatives of the prince.24 As the state brought more and more of

society under its sway, there was a gradual shift from viewing the sover-

eign as an individual to regarding the ruler as the embodiment of the state.

The next and most important shift that marked the emergence of the

modern state was conceiving of the state as an impersonal entity that

continued on as individual monarchs and their systems of government

came and went. As such, the state could serve as the guardian of

a constitutional order that increasingly claimed to be based on rational

principles that transcended individual preferences.25 Like science, poli-

tics came to be based more and more on abstractions.26

The growth of the state bureaucracies meant that the conduct of state

power came more and more to be characterised by what Max Weber

termed ‘the exercise of control on the basis of knowledge’, making scien-

tific knowledge increasingly relevant to the concerns of the state. As these

bureaucraticmachines loomed ever larger, they further promoted the idea

of the state as an impersonal entity that could continue to operate in the

absence of the individual ruler.27 A further and later development, once

the apparatus and legal authority of the state had been established, was

the emergence of the ‘nation state’, particularly as nationalist sentiment

grew in the wake of the French Revolution. By ‘nation’wasmeant a group

of people sharing a common culture and, generally, a common language.

A ‘nation state’ combined such bonds of unity with the political standing

and authority of the state.28

21
Brewer, Sinews of war

22
Dyson, The state tradition, p. 42

23
Nelson, The making, pp. 26–7

24
Shennan, The origins, p. 34

25 Vincent, Theories of the state, pp. 50, 79 26 Tivey, ‘Introduction’, p. 3
27 Soll, The information master, p. 14 28 Dyson, The state tradition, p. 129
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Thomas Hobbes, the State and Science

Perhaps the most influential theorist of the modern state was Thomas

Hobbes (1588–1679). In his Leviathan (1651), he was the first to define

the ‘state’ in impersonal terms that clearly distinguished it from the

person of the ruler.
29

Hence, allegiance was required to an abstract

concept rather than an individual or a community.30 Accordingly, he

wrote in the preface to the Latin edition of the Leviathan: ‘This great

Leviathan, which is called the State, is a work of art [i.e. man-made]; it is

an artificial manmade for the protection and salvation of the natural man,

to whom it is superior in grandeur and power.’31 Indeed, in Hobbes’s

understanding of the state, it was impersonal in two senses: firstly since it

transcended individual rulers who might govern for a time, and secondly

because it was distinct from the community over which the Leviathan

ruled.32 He was prompted to make this conceptual shift to an impersonal

state by the dissension into which England had descended during the civil

wars of the mid-seventeenth century. These he saw as the outcome of

a political system that had lost its traditional political moorings and

required a foundation based on the sort of reasoning which Hobbes so

relished in mathematics.33 The desire for a political system with a clear

structure organised around a central principle made Hobbes particularly

susceptible to absolutism, even though his native England was to retain

a parliamentary system which sat uneasily in Hobbes’s system.34

Political and scientific theorising were, toHobbes, two sides of one coin

sharing a common materialistic method. It was this method which made

political theorising, as Hobbes wished to practise it, a new discipline.

Indeed, he saw himself as the founder of a true science of politics, writing

that ‘Natural Philosophy is therefore but young; but Civil Philosophy yet

much younger, as being no older . . . thanmy own bookDe Cive [About the

state].’
35

Both natural philosophy and the science of politics depended on

the study of separate particles in motion, either as material bodies in the

case of science, or individual human beings with their emotions consti-

tuting a form of motion. As he wrote in his major treatise on science (or as

the seventeenth century termed it, ‘natural philosophy’) De Corpore

(About the body): ‘After physics we must come to moral philosophy; in

which we are to consider the motions of the mind.’36 Indeed, in

Leviathan there was an analogy between Hobbes’s method and that of

29
Nelson, The making, p. 69

30
Cudworth, The modern state, p. 23

31
Nelson, The making, pp. 188–9

32
Skinner, ‘The state’, p. 112

33 Cornelia Navari, ‘The origins’, p. 20 34 Skinner, ‘The state’, p. 116
35 Macpherson, ‘Introduction’, p. 10 36 Finn, Thomas Hobbes, p. 48

Thomas Hobbes, the State and Science 7

www.cambridge.org/9781107155671
www.cambridge.org


Cambridge University Press
978-1-107-15567-1 — Science and the State
John Gascoigne 
Excerpt
More Information

www.cambridge.org© in this web service Cambridge University Press

1.1 Frontispiece to Thomas Hobbes’s Leviathan
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Galileo (whom Hobbes met in 1634), with both resolving their subject

into individual parts moved by forces.
37

This nexus between Hobbes’s political and natural philosophy has

been emphasised by Stephen Shapin and Simon Schaffer in their classic

study, Leviathan and the Air Pump. Here they draw out the way in which

experimental data, of the sort derived by Robert Boyle from the air pump,

did not meet Hobbes’s canons of deductive certainty that he sought in

both politics and nature. Allowing experimental evidence was, for

Hobbes, to weaken the geometrical-like structure that he viewed as

essential to the maintenance of a secure political order based around an

impersonal, sovereign, law-enforcing state.38 For, in the face of the poli-

tical discord which had led to civil war, it was Hobbes’s ambition to

construct ‘a science . . . built upon sure and clear principles’ and ‘to

reduce [politics] to the rules and infallibility of reason’.39

Hobbes’s work, then, reflects clearly the emergence of the new under-

standing of the state as abstract and impersonal – something that, to

Hobbes’s way of thinking, was linked to the emergence of a new natural

philosophy. Of course, across Europe, different states were at different

stages in the continuum from individual princely rule to defining them-

selves in impersonal terms. It has been argued by the prominent theorist

of the state, Charles Tilly, however, that there was greater convergence in

the forms of the state in the nineteenth and twentieth centuries.40 This

perhaps reflects the fact that by this later period, states could more

uniformly draw on a greater body of knowledge of the composition of

their territories and the character of their populationmade possible by the

application of scientific methods to the task of state-building. With

greater knowledge came an expansion of the state’s functions in the

nineteenth and twentieth centuries to encompass the lives of their citizens

or subjects to an extent hitherto unparalleled.41 By contrast, when the

modern state came into being, its defining task was more narrowly

defined as the administration of justice: hence Hobbes saw law as ‘the

will and Appetite of the State’.42

State and Science in a Global Perspective

Gradually, then, the state became the dominant political form within

Europe, and the interplay between such states formed the substance of

European international relations. European imperial power imposed

37
Finn, Thomas Hobbes, p. 12

38
Shapin and Schaffer, Leviathan, pp. 29, 333, 344

39 Macpherson, ‘Introduction’, p. 10 40 Tilly, ‘Reflections’, p. 34
41 Cudworth, The modern state, p. 34 42 Hobbes, Leviathan, p. 694
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state forms on much of the rest of the world, with the colonial state and

science often working together to promote forms of modernisation which

corresponded to the interests of colonial powers. Yet, in the spheres of

both science and state formation, indigenous culture often gave the

European-derived forms a new character. There were also parts of the

world such as Japan or Thailand, unmarked by imperialism, which devel-

oped state forms from indigenous roots together with judicious borrow-

ings from the West. One of the great ironies of imperialism is that the

construction of new imperial states often provided the institutional plat-

form for the development of movements for independence.
43

However,

as in Africa, imperial powers sometimes exported states rather than

nation states. The result was a state with bureaucratic and legal authority,

but with an unstable mixture of different cultures and tribal identities,

which has led to internal unrest.44

The pressures to maintain some form of state are strong, as statehood

has become an accepted preliminary to joining an international order that

has been based on reconciling the interests of different states.45

The establishment of the state by imperial regimes was, too, linked to

the modernising impulses of science. Yet such imperially linked struc-

tures have been turned against imperialists, for not only the state but

science, too, has been co-opted as a force for liberation from Western

domination. Both science and the state were to prove willing and able to

serve different masters as they more and more encompassed the globe.

43
Anderson, Imagined communities, p. 127; Tinkler, ‘The national state in Asia’, p. 119

44 Hughes, ‘The nation-state’, p. 142 45 Tilly, ‘Western state-making’, p. 637
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