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Chapter 1

Culture and Economics 

The world today is richer than it has ever been. We know a great
deal about the economic transformations that made it this way thanks to
a vast literature examining every possible aspect of modern economic
growth taking place since ca. 1800. We know what happened, and we know
more or less how and where it happened. What remains very much a mys-
tery is why. This book tries to provide an answer.

The basic facts are not in dispute. The British Industrial Revo-
lution of the late eighteenth century unleashed a phenomenon never before
even remotely experienced by any society. Of course, innovation has taken
place throughout history. Milestone breakthroughs in earlier times—such
as water mills, the horse collar, and the printing press—can all be traced
more or less, and their economic effects can be assessed. They appeared,
often transformed an industry affected, but once incorporated, further
progress slowed and sometimes stopped altogether. They did not trigger
anything resembling sustained technological progress, and their effects on
income were small and in many cases barely enough to offset population
increase. As late at 1754 David Hume summarized the economic history
of the world until that time by noting that “if the general system of things,
and human society of course, have any ... gradual revolution, they are too
slow to be discerned in that short period. ... Stature and force of body,
length of life, even courage and genius, seem hitherto to have been in all
ages pretty much the same” (Hume [1754] 1985, p. 378). As a description
of the past, Hume’s summary is consistent with much of the consensus in
economic history today (leaving aside, perhaps, courage, on which little
has been said). 

But as a prognostication of what was to come, this turned out to
be spectacularly incorrect, and Hume was wise to add the qualification
“hitherto.” The early advances in the cotton industry, iron manufacturing,
and steam power of the years after 1760 became in the nineteenth century
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a self-reinforcing cascade of innovation, one that is still very much with us
today and seems to grow ever more pervasive and powerful. If economic
growth before the Industrial Revolution, such as it was, was largely driven
by trade, more effective markets and improved allocations of resources,
growth in the modern era has been increasingly driven by the expansion of
what was known in the age of Enlightenment as “useful knowledge.” 

What had started in a few counties in the English midlands and
the Scottish lowlands soon spread to the European continent and to
America. By the end of the nineteenth century, the Industrial Revolution
had transformed the economies of much of Europe and the European off-
shoots, and it began to spread to Japan and other non-Western economies.
Transformative technological change turned from an unusual and remark-
able phenomenon to something routine, expected. By 1890, one might not
know what kind of and where a wave of technological progress would
erupt, but one got accustomed to something happening. The results were
inescapable: nearly everywhere on the planet men and women lived longer,
ate better, enjoyed more leisure, and had access to resources and delights
that previously had been reserved for the very rich and powerful, or more
commonly, had been utterly unknown. With these blessings came dis-
ruptions, environmental disasters, and at times utter destruction. Tech-
nology and economic might provide the human race with more powerful
tools, nothing more. Today, although the rate of measured economic
growth in the industrialized world has slowed down, such blessings and
curses are still piling up. Measured economic growth in the industrializing
economies in the nineteenth and twentieth centuries approached a rate of
1.5)2.0 percent a year, perhaps ten times faster than before. Moreover, the
resulting prosperity turned out to be persistent. Despite a series of self-in-
flicted political and economic disasters in the twentieth century, the indus-
trialized West recovered miraculously after 1950 and was able to reach
living standards that would have been unthinkable in 1914, let alone in
1800.

There can be no doubt that growth of this kind, while of global
consequences, started in the West. What used to be known as the literature
on “the rise of the west” or “the European Miracle” (following E. L.
Jones’s seminal 1981 book)—now more commonly referred to as “the
Great Divergence” or “the Great Enrichment”—documents and describes
the West’s leadership in the emergence of Modern Growth. But a
consensus on why this happened seems remote.1 Some scholars have
branded the writings of those who point to the Western origins of modern

1  In a recent tour d’horizon, Peer Vries (2013) has surveyed many explanations offered
over the years for the origins of the Great Divergence and the escape from poverty. In the end,
however, he finds the bulk of them unpersuasive, and even the ones he favors seem to lack
precision and are hard to test. 
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economic growth as “Eurocentric,” implying that such explanations
suggest some kind of inherent superiority of European culture or insti-
tutions. While it is undeniable that some accounts have tried to credit some
aspect or other of Western civilization, most scholars have eschewed such
simple arguments and tried either to avoid cultural explanations altogether
or to come to grips with the question of why certain values and beliefs
differed systematically. One can write such histories without sounding
“triumphalist” (Goldstone, 2012). The account below should be seen as
part of this tradition. 

In this book, I propose a new explanation, largely based on events
in Europe. It is one that relies on something I call “culture,” but unlike
most accounts that rely on this vague concept, the notion of culture I
deploy will be circumscribed and defined with precision. The great econo-
mist Robert Solow once remarked that all attempts to explain differences
in economic performance and growth using culture “end up in a blaze of
amateur sociology” (quoted in Krugman, 1991, p. 93, n. 3). Perhaps. But
if we are to look for institutions to explain historical development, can cul-
ture be far behind? 

My approach simultaneously resolves two difficulties in the “Great
Divergence” literature, one historical and one economic. The historical
riddle is what might be called the great dilemma of the new institutional
economic history: much of the literature in economic history that is trying
to explain differences in economic performance and living standards, both
by economists and historians, has accepted in one way or another Douglass
North’s call for the integration of institutions into our narrative of
economic growth (Acemoglu and Robinson, 2012; Sened and Galiani,
2014). An economy that grows as a result of favorable institutions requires
a world of well-delineated and respected property rights, enforceable
contracts, law and order, a low level of opportunism and rent-seeking, a
high degree of inclusion in political decision making and the benefits of
growth, and a political organization in which power and wealth are as
separate as is humanly possible. Such institutions—whether part of the
formal political structure (as embodied for example in a constitution) or
based on private-order institutions—are credited with many positive eco-
nomic developments in the past: the rise of more effective product and
factor markets (and thus more efficient allocations), the growth of inter-
national and interregional trade, and the accumulation of capital, to name
a few. But, as other scholars (Vries, 2013, p. 433; McCloskey, 2016b) have
argued, the puzzle is that better markets, more cooperative behavior, and
more efficient allocations simply do not in themselves account for modern
economic growth. What is far harder to explain is the growth of tech-
nological creativity and innovation in Europe and especially the surge
following the middle of the eighteenth century. The Industrial Revolution,
in the sense of an acceleration of technological progress, at first blush does
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not seem to have been a response to any obvious institutional stimulus. We
actually know remarkably little about the kind of institutions that foster and
stimulate technological progress and more widely, intellectual innovation. 

The second riddle is closely related but looks at the problem from
a different, more economic, point of view. If the generation and continuous
improvement of new “useful knowledge”—both scientific and techno-
logical—is at the core of modern economic growth, the riddle is one of
motivation or incentives. Knowledge, as has long been understood, is an
unusual commodity, subject to rather serious public good properties: it is
very hard to exclude others from using it, and the cost to the owner from
sharing it is negligible or zero. As a result, economists suspect that knowl-
edge tends to be chronically underproduced, because those who spend
resources, time, and effort generating it have difficulty appropriating any
returns. As far as technology or prescriptive knowledge is concerned, the
existence of a patent system or other ways to reward inventors has provided
a (very) partial solution.2 But advances in natural philosophy and pro-
positional knowledge could not be patented. This is especially problematic
because the growth of technological knowledge by itself, without the con-
stant interaction with some form of formal or informal science, would not
have been able to generate growth and development at the rates observed.
The issue of the exact role of science in the Industrial Revolution is still
debated, but there can be no doubt that as growth accelerated, the input
from science increased and became the dominant motive power at some
point after 1830. 

As this book makes clear, the solutions to the historical and the
economic riddles coincide. My focus is on the period from 1500 to 1700,
during which the cultural foundations of modern growth were laid. These
foundations grew out of a set of political and institutional developments
and cultural changes that were not intended to produce these results, and
their deeply contingent nature is a recurrent theme in these pages.

A famous distinction made in Jewish law illustrates the difference
between the type of phenomena we associate with institutions, on the one
hand, and the importance of process and product innovation fed by
growing human knowledge of natural forces on the other. The Talmudic
tradition distinguishes between affairs that concern relations between the
individual and others, and the relations between the individual and
makom—a somewhat unusual name for the deity, meaning literally “place”

2  For an assessment of the patent system in the early stages of economic growth in
Europe, see Mokyr (2009b).
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and practically interpreted as one’s physical environment.3 Commerce, the
division of labor, effective markets in labor, credit and land, and similar
institutions associated with Smithian growth were all outcomes of games
between people. They depended on what values people adhered to and
what they believed about others’ values and behavior. What is less
discussed is a set of cultural beliefs that pertain to games against nature, in
which individuals try to understand natural regularities and exploit them
to their advantage. Religious beliefs and metaphysical attitudes condition
a society’s willingness to investigate the secrets of nature, alter its physical
environment irreversibly, and “play God.” Technology is at its very core
a relation of people with the physical environment and not with other
people. For such practical matters as the diffusion and implementation of
new techniques, of course, social relations are central to technological
progress. But in the end the willingness to challenge nature in some way to
reveal one of her secrets is based on metaphysical beliefs held at the
individual level.

The drivers of technological progress and eventually economic per-
formance were attitude and aptitude. The former set the willingness and
energy with which people try to understand the natural world around them;
the latter determines their success in turning such knowledge into higher
productivity and living standards.4 In this book I will be concerned with
attitudes. The proposition I put forward here is that the explosion of tech-
nological progress in the West was made possible by cultural changes.
“Culture” affected technology both directly, by changing attitudes toward
the natural world, and indirectly, by creating and nurturing institutions that
stimulated and supported the accumulation and diffusion of “useful knowl-
edge.” For quite a few years now, economists have become increasingly
open to the idea that long-term economic change cannot be seriously
analyzed without some concept of “culture” and some idea of how it
changes and why these changes matter. McCloskey’s massive trilogy (2006,
2010, 2016a) is by far the most significant of these analyses, but many
mainstream economists are now committed to the significance of culture
in the evolution of modern economies.5 The reason this is so has been ob-

3  This distinction has also found its way into the writings of Freud, who notes that
“civilization” describes the sum of achievements that serve two types of purposes: “to protect men
against nature, and to adjust their mutual relations” (Freud, [1930] 1961, p. 36).

4  Differences in aptitude explain, for instance, why the Industrial Revolution started
in Britain and not elsewhere in Europe (Mokyr, 2009a; Kelly, Mokyr, and Ó Gráda, 2014). 

5  Two particularly interesting examples are Doepke and Zilibotti (2008) and Clark
(2007). Both stress the growth of certain cultural features associated with entrepreneurial behavior
such as hard work and willingness to postpone gratification, and explicitly stress how these
features are passed on from generation to generation. For a recent survey, see Alesina and Giulano
(2015). 
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vious for a long time. Individuals are assumed to have preferences and
beliefs that determine how they are likely to act both toward others and
toward their natural environment. However, these cultural elements can
change, and we want to know why they change, and why at times culture
changes at a tectonic pace, and at others with startling rapidity (Jones,
2006). But “culture” is a vague and mushy word, and as such is not a satis-
factory term: here we need to be much more specific about whose culture
and what specific elements of it mattered. Moreover, we must understand
how culture changes and why societies have different cultures. If econo-
mists cannot contribute to this literature, they should leave it to other social
scientists, but in that case they must concede much of the explanation of
modern economic growth to others. An alternative is to see what historians
and students of “culture” (in a certain sense) have had to say and incor-
porate their insights into the economic narrative (Vries, 2001). 

To start with: Culture means various things to different people,
and to begin, we need to clarify the concept and our use of it. Given the
rather astonishing popularity of the concept of culture in the social sciences
and the humanities and the mind-boggling number of definitions
employed, it is useful for an economist to start off by defining precisely
what is included in and excluded from “culture” and how it differs from
“institutions,” before we examine its role in the origins of modern
economic growth.6 The definition I use here (and one very similar to the
definition proposed by Boyd and Richerson, 1985, p. 2) is: Culture is a set of
beliefs, values, and preferences, capable of affecting behavior, that are socially (not
genetically) transmitted and that are shared by some subset of society. In what
follows, my approach is similar to and inspired by the literature on cultural
evolution proposed by some anthropologists. It will have little in common
with “cultural studies” and the cultural analysis implied by social
constructivism.

What does this definition buy us? First, beliefs contain statements
of a positive (factual) nature that pertain to the state of the world, including
the physical and metaphysical environments and social relations.7 Second,
values pertain to normative statements about society and social relations
(often thought of as ethics and ideology), whereas preferences are nor-
mative statements about individual matters such as consumption and
personal affairs. Third, culture is decomposable, that is, it consists of

6  In a famous essay, Kroeber and Kluckhohn (1952) assembled no fewer than 156
different definitions of the term culture. It goes without saying that since then the term has been
used and abused in different contexts by social scientists and historians, so that the number of
different definitions would be larger today.

7  As such, “beliefs” should be interpreted as containing knowledge, both codifiable
and tacit, as well as human skills and capabilities. The most important component of these beliefs
for my purpose is useful knowledge.
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separate cultural elements or features. Much like genes, these traits are
largely shared by people of the same culture; a single individual cannot
have a cultural trait that is not shared by others, but each individual is uni-
que in that it is highly unlikely that two people share precisely the same
combination of cultural elements. There is no puzzle here: by analogy, all
individuals have somewhat different genotypes (identical twins excluded)
yet they share the vast bulk of their genes with other people and even with
other mammals that have quite different phenotypes. Furthermore, this
definition stresses that culture involves social learning, so that one’s beliefs,
values, and knowledge are not built-up from scratch for each individual but
are acquired from others. The key concepts of attitude and aptitude are
contained in the larger category of culture, and they will remain at the
center of the discussion. 

One could argue whether behavior itself (that is, actions) should be
included in the concept of culture, but it seems useful to separate actions
(which may be driven by a combination of cultural and other causes) from
culture that guides and constrains it, although a great deal of culture, much
like junk DNA that does not code for any known proteins, just “is” there
in our minds and conditions no actions. The use of these evolutionary
terms suggests an analogy that treats culture as genotypical and actions as
phenotypical. Although tempting (and the subject of a large literature),
such analogies should be carried out cautiously, as facile projections from
one subject area to another are fraught with pitfalls. The argument that
social phenomena or historical developments can be analyzed as analogous
to biological processes is more misleading than helpful. Rather, my app-
roach here is derived directly from the approach outlined in Aldrich et al.
(2008), in which we argued that Darwinism in a historical framework is
more of a general tool of analysis. The basic argument is not a facile shoe-
horning of complex social phenomena into a framework derived from
biology but rather a generalized Darwinism that “relies on the claim of
common abstract features in both the social and the biological world; it is
essentially a contention of a degree of ontological communality, at a high
level of abstraction and not at the level of detail” (Aldrich et al., p. 579).8

Before proceeding, it is important to distinguish between such
terms as “culture” and “institutions.” For my purposes it seems best to
regard culture as something entirely of the mind, which can differ from
individual to individual and is, to an extent, a matter of individual choice.
Institutions are socially determined conditional incentives and consequen-
ces to actions. These incentives are parametrically given to every individual
and are beyond their control. In that way institutions produce the incentive

8  Many scholars have argued for more precise isomorphisms between natural and
economic history. For instance, Vermeij (2004, p. 247) has argued that “human history
recapitulates the much more protracted history of life as a whole.” 
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structure in a society. Institutions as “rules” can be seen as a special case:
the rules specify certain behaviors to be proper and legal, but they also
specify the penalties for breaking them and the rewards for meeting them.9

Beliefs and preferences are the “scaffolds,” to use Douglass North’s (2005)
term, of institutions. In a sense culture forms the foundation of institutions,
in that it provides them with legitimacy.10 In a different context, Leighton
and López (2013, pp. 11, 112)22) create a similar framework, in which
incentives determine behavior, institutions “frame” incentives, ideas in-
fluence institutions (provided circumstances are favorable), and entre-
preneurs make change happen. That is not to say, of course, that every
institution is necessarily supported by a majority of the population; many
institutions serve a small minority that uses its power to extract resources
from others (Acemoglu and Robinson, 2012). Regarding beliefs as the
foundation of institutions is oversimplified. Greif, in his attempt to define
institutions with care, points out a problem with the “institutions-as-rules”
idea, namely that without a meta-rule (or ethic) that rules should be res-
pected and followed, rules and laws may well be empty and unenforced
suggestions.11 For him, institutions should be seen as a set of factors that
generate regularities in behavior. By this definition, institutions however,
inevitably contain in some measure beliefs as well, and thus would violate
my attempt to keep them apart. To be sure, institutions in turn affect cul-
tural beliefs in many ways and through many mechanisms (Alesina and
Giuliano, 2015, pp. 928)933).  Perhaps the best way of thinking of the
relationship between the two concepts is to realize that they coevolve,
much like a species and its environment. Recent research by economists
and other social scientists has examined the details of this coevolution
process in detail and concluded that it can easily lead to multiple equilibria
outcomes, in which “good institutions” (defined as those that lead to better
economic performance and growth) interact with a culture that enforces

9  This is a variation on Bowles (2004, pp. 47)48) who defines institutions as “laws,
informal rules, and conventions that give a durable structure to social interactions ... and make
conformity a best response to virtually all members of the relevant groups.” 

10  The mapping from one to the other is far from monotonic, however. The political
process that converts beliefs into institutions is noisy and depends not only on beliefs but also on
the ability of those who hold the beliefs to persuade or coerce others to accede to the institutions.
As Szostak (2009, p. 234) notes, many institutions are little more than the “codification” of beliefs.
Thus, an aversion of violence in a society may lead to formal legislation against it, and the
conviction that wearing seatbelts in cars (a cultural belief) reduces accident fatalities leads to
legislation making them mandatory (an institution). A cultural belief that the use of narcotics is
bad may lead to an institution that mandates prison terms for drug use.

11  As Greif  (2006, p. 7) put it, rules “are nothing more than instructions that can be
ignored. If prescriptive rules of behavior are to have an impact, individuals must be motivated to
follow them. … By ‘motivation’ I mean here incentives broadly defined to include expectations,
beliefs, and internalized norms.”
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them, whereas bad institutions may reinforce a culture that perpetuates
them.

Other scholars have used related if somewhat different definitions.
Thus Roland (2004) suggests that culture as defined be included as a “slow-
moving institution” that affects political and legal arrangements that can be
changed faster; he prefers to limit the word “culture” to beliefs about the
interaction of individuals, driven by social norms. Either way, however,
there is a consensus that the incentive structure of society rests on a found-
ation of ideas, some of them about nature, some about human interactions,
and still others of a moral nature. In other words, institutions rest on a bed-
rock of what people believe and know (or, to be more precise, think they
know). If the culture and the institutions are misaligned, the foundations
become unstable. If there is a clash between culture and institutions, in the
sense that the underlying belief or legitimacy for certain institutions has
eroded, a political disequilibrium has emerged. Unfortunately, there is no
good theory to predict what happens then; in some cases the institutions
are overthrown, but in others through political and military means, those
who benefit from the institutional status quo can hold on to power and the
resources that come with it for a long time.

If institutions have indeed become one of the main explanations
of why some nations are economically successful—as the modern consen-
sus increasingly seems to suggest—how do institutions relate to cultural
beliefs?12 At first glance the connection between culture and institutions
seems tenuous. The institutional variation on our planet suggests that
societies with similar cultural and environmental characteristics can have
quite different institutional set-ups. The almost hackneyed example is of
course Korea, where an arbitrary line dividing a single nation in two
created two dramatically different societies. The different development in
the past decade between Venezuela and Colombia could be cited as another
example. Through sheer bad luck some countries ended up with predatory
rulers or aggressive neighbors who created bad institutions that thwarted
economic growth and caused a great deal of human misery. While such
institutions have low legitimacy, they can survive by using a high level of
coercion—which itself is a costly and inefficient way of maintaining bad
institutions, thus compounding poverty and backwardness. 

 Culture, then, helps determine what kind of institutions emerge,
but it does not guarantee outcomes. Indeed, one of the first and most in-
fluential papers in the analysis of the role of institutions in economic
history (Greif, 1994) used the term “cultural beliefs” to identify the forces
that underpin changes in institutions and thus to understand how they

12  Acemoglu and Robinson (2012, pp. 56–63) dismiss the role of culture as an
independent factor, and stress the importance of institutions without fully recognizing the possible
effect of the dominant beliefs and values on the kind of institutions that emerge. 
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supported markets and exchange. Greif’s point was that if the economic
game is to have a cooperative equilibrium, what people actually believe
about how others behave helps determine how they themselves will act in
a variety of situations of interest to the economic historian. In short, if
economists admit that economic history cannot do without institutions, it
cannot do without a better understanding of culture. They like things, how-
ever, clear-cut, precise, and if possible formally modeled and testable. This
is a daunting task. 

Moreover, as already noted, causality does not run purely from
culture to institutions. Institutions create the environment in which cultural
evolution occurs. Much of what is to follow describes cultural changes as
a result of the incentives and stimuli provided by an institutional environ-
ment. Institutional outcomes, moreover, have a large aleatory component.
They are the result of battles, dynastic arrangements, power struggles, the
arbitrary preferences of unusually influential or powerful individuals, poli-
tical compromises, and maps drawn by generals or politicians. There was
nothing inevitable in the survival of relatively tolerant institutions in the
Low Countries and Britain in the seventeenth century, any more than in
the emergence of very different institutional outcomes in Korea or Ger-
many after World War II. Such differences often seem to be the outcome
of historical flukes rather than of deep cultural processes. Furthermore,
institutions, once in place, can display considerable durability and
persistence even if they do not conform with the cultural beliefs of most
people. As long as the interests of a few powerful groups are served, they
can maintain a set of institutions for a very long time (Acemoglu and
Robinson, 2006). It is hard to deny that importing such institutions as free-
entry markets, fair and general-franchise elections, and freedom of speech
and association into a society in which the Enlightenment culture that
underpins them is not widely shared is at best an uphill struggle. Yet, per-
plexingly, it is not impossible. 

As already noted, culture is shared, yet individuals will normally
differ in some ways from one another in what they precisely believe, just
as they differ in genotype. This analogy should also not be pushed too far;
above all, cultural beliefs are not like genes in that the latter are “immutable
for life.” Above all, they are a matter of choice.13 Individuals can make
explicit choices to either accept the default cultural characteristics they
were born with or to reject them and replace them with something else that
they select from their cultural menu. Of course, we do not always know

13  To be sure, even in biology, modern research has blurred some of these sharp
distinctions. While the inherited DNA sequence is immutable over a lifetime, cells can acquire and
pass on to their progeny information acquired over their lives through epigenetic inheritance using
methylated bases in the DNA. These do not alter the proteins but affect the chances of their being
transcribed. See Jablonka and Lamb (2005, pp. 113–46). 
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how and even when some preferences and beliefs are acquired, and
shedding them may be difficult. However, it is not quite correct to compare
preferences to accents (Bowles, 2004, p. 372), because accents for most
people become fixed as teenagers, whereas a taste for certain forms of art
or food can continue to evolve over a lifetime, even if the likelihood of
change declines with age.

Some pathbreaking research on the economics of culture and how
beliefs can affect economic performance has recently been carried out by
theorists and empirical economists alike.14 One mechanism through which
culture is believed to have affected economic performance is through the
idea that higher trust and cooperation reduce transaction costs and thus
facilitate exchange and emergence of well-functioning markets. Another is
civic-mindedness. A spirit of public consciousness and willingness to ab-
stain from free-riding behavior in collective actions supports a higher
supply of public goods and investment in infrastructure than is otherwise
possible. The beliefs that makes such behavior possible depend crucially on
the beliefs regarding the behavior of others; this is a classic example of
frequency-dependence in the choice of beliefs, a topic I return to below in
chapter 5.15 The importance of these elements was already pointed out by
John Stuart Mill ([1848], 1929, pp. 111–12) and different levels of trust
have been shown to explain income differences between nations (Zak and
Knack, 2001). 

As noted, both theorists and applied economists have shown a
growing interest in the economics of culture. Among the theoretical works
by economists on the origins of culture are the pathbreaking papers by
Bisin and Verdier (1998, 2011), which for the first time brought to
economics the important work on cultural evolution done by scholars of
cultural anthropology and population dynamics. The empirical work on the
economics of culture depends heavily on data from the World Values
Survey, Gallup World Poll, and similar data (Guiso, Sapienza, and
Zingales, 2006; Tabellini, 2008, 2010; Deaton, 2011). This work has
successfully addressed a whole set of issues of supreme importance to eco-
nomists such as household behavior and female labor force participation,
corruption, and migration (Fernández, 2011). It also draws heavily on
experimental data, which suggest that culture modifies behavior in many
ways that qualify and nuance the standard economic assumptions of
individual utility maximization in such obvious set-ups as simple ulti-

14  Much of this work is surveyed in Bisin and Verdier (2011) and Alesina and
Giuliano (2015). It is striking that there seems to be very little work so far done on the cultural
factors behind scientific and technological progress. 

15  In Greif’s (1994, p. 915) terms, cultural beliefs are the expectations that individuals
have about the actions that others will take. To that we should add the further belief that
individuals hold regarding the morality of a particular action. 
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matum games (Bowles, 2004, pp. 110–19). A recent essay by Rodrik (2014,
p. 189) complains that ideas are “strangely absent” from modern models
of political econom—but the same might be said about models of economic
growth and innovation, though recent work has made a beginning at
coming to grips with the cultural roots of these phenomena (Spolaore and
Wacziarg, 2013). 

Most research by economists on culture as they see it focuses
primarily on social attitudes, beliefs, and preferences supporting informal
and formal institutions that increase cooperation, reciprocity, trust, and the
efficient operation of the economy (Guiso, Sapienza, and Zingales, 2008;
Bowles and Gintis, 2011). More recently, economists have become interes-
ted in attitudes toward discipline, education, work, time, self-control, and
similar areas. Cultural beliefs also help determine, for instance, whether
preferences might be “other-regarding” (that is, whether the consumption
of others affects one’s well-being) and whether they might be “process-
regarding” (that is, whether the utility one derives from being in a parti-
cular state of the world depends on the way that state was reached rather
than on the intrinsic quality of the state itself). Both of those types of prefer-
ences are not normally part of the analysis of economic preferences, but
there is no inherent reason they should not be.16 A good example of
process-regarding preferences is when an individual cares whether he or she
earns income by creating wealth through entrepreneurial activity or by
redistributing it from others through rent-seeking or corruption. Does one
regard a dollar in the same way no matter how it was earned, or does one
care whether it was made while providing a socially useful activity? Is a
dollar earned the same as a dollar stolen? Such preferences could make a
difference in the institutions that are critical to the emergence of a civil
economy and economic growth (Bowles, 2004, pp. 109)11; Bowles and
Gintis, 2011, pp. 10)11, 32)35).

In what follows, I concentrate primarily on the one element in
cultural beliefs that economists have so far neglected almost entirely,
namely the attitude toward Nature and the willingness and ability to
harness it to human material needs. Ultimately the relations with makom,
or the physical world around us in the end determine the growth of useful
knowledge and eventually that of technology-driven growth.17 Technology
is above all a consequence of human willingness to investigate, manipulate,

16  Many modern economists have, of course, seen the obvious connections here. Thus
one has summarized that “what people believe what it takes to become prosperous has much to do
with how they behave” (M. Porter, 2000). 

17  In her excellent and exhaustive surveys of the literature on culture and economics,
Raquel Fernández (2008, 2011) does not deal much science or technology or indeed the
accumulation of knowledge in any form, although she stresses that “The relationship between
technology and culture also needs to be investigated” (2008, p. 10). 
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and exploit natural phenomena and regularities, and given such willing-
ness, the growth of the stock of knowledge that underpins and conditions
the exploitation of knowledge. The willingness and ability to acquire, disse-
minate, and harness such knowledge are themselves part of culture and
thus determine the intensity of the search for knowledge of nature, the
agenda of the research, the institutions that govern the community doing
the research, the methods of acquiring and vetting it, the conventions by
which such knowledge is accepted as valid, and its dissemination to others
who might make use of it. It is in this general area that the roots of modern
economic growth should be sought—specifically in events and phenomena
that precede the eighteenth-century Enlightenment and Industrial Revolu-
tion in the centuries that are known, for better or for worse, as “early
modern Europe,” roughly speaking between the first voyage to America by
Columbus and the publication of the Principia Mathematica by Newton. It
is the basic argument of this book that European culture and institutions
were shaped in those centuries to become more conducive to the kind of
activities that eventually led to the economic sea changes that created the
modern economies.



Index
Aarsleff, Hans, 94
Abbattista, Guido, 268
Abraham, Gary, 237
Academia Leopoldina, 281
Academia Parisiensis, 281
Académie Bourdelot, 281
Académie de Peinture et de Sculpture, 282
Académie des Inscriptions et Belles-Lettres, 90
Académie des Sciences, 90, 109, 262
Académie Française, 241
Académie Royale, 181, 196, 206, 241, 282
academies, 173, 182
Accademia degli Incogniti, 281
Accademia dei Lincei, 219, 280
Accademia del Cimento, 95, 281
Accademia della Traccia, 95
access to knowledge, 219
access costs, 183
Acemoglu, Daron, 5, 10-12, 60, 61, 174
achromatic lens , 108
Acquaviva, Claudio, 130
Advancement of Learning, 146, 152
Aepinus, Franz, 205, 275
agenda for progress, 20
agriculture, 91, 278

in Chen Hongmou’s work, 330
Agrippa, Cornelius, 75
Aikenhead, Thomas, 177
air pump, 162
Al Ghazali, 66, 67, 336
alchemy, 220
Alcinous, 197
alcohol, 146
Aldrich, Howard, 24, 28
Aldrich, Howard E., 9
Alesina, Alberto, 7, 10, 13, 32
Alesina, Alberto ,
Alexander VII, Pope, 204
Alexander, Amir, 130, 131, 146, 147, 156,

212, 232, 260
Alford, William P., 291, 297
Algar, Hamid, 294
Algarotti, Francesco, 110
algebra, 146
Alhazen, 148
Allen Robert C., 185, 288
Alps, 169
Alsted, Johann Heinrich, 240
Al-Razi (Rhazes), 145
Amico, Leonard, 138
Amis, Kingsley, 341
Amsterdam, 176, 189, 257
Anabaptists, 175

ancient learning, attitudes toward, 150
ancients, 101

in China, 326
ancients and moderns

battle of, 250
in kaozheng medical literature, 330

Angeles, Luis, 292, 293
Anglican Church, 235
Anglicanism, 113, 246
Anstey, Peter R., 91
apostasy, 165
Aquinas, Thomas, 145, 335

compared to Zhu Xi, 307
Arabic numerals, 146
Arbuthnot, John, 105
Archimedes, 32, 258
architects, 204
Arianism, and Newton, 115
Ariew, Roger, 130, 166
Aristotelian doctrine, 150
Aristotelian dogma, 77
Aristotelian methodology, 72
Aristotelian orthodoxy, 171
Aristotelians, 75, 156
Aristotle, 73, 74, 151, 152, 162, 172, 307,

318
armillary spheres, 300
Arriaga, Rodrigo, 212
artisanal knowledge, 137, 139, 160, 289
artisanal technology, 143
artisans, 81, 119, 136, 269, 274

and the Industrial Revolution, 273
Asbach-Schnitker, Brigitte, 94
Ashworth, William B., 240
Asian civilizations, contact with, 147
Associational Society, 222
astrology, 220
astronomical instruments, 300
astronomy, 220
atheism, 127
atmospheric engine, 203
attitudes, 17, 20

toward progress, 20
Aubrey, John, 93
auctoritates, 172
authorities, 49

ancient, 194
authority, 56

concept of , 217
Averroes, 148
Avignon, 260

Bacon, Francis, 67–69, 70–98, 99, 101, 



382                                                           Index 

Bacon Francis (continued) 104, 105, 135,
139, 146, 150, 153, 154, 157, 162,
190, 191, 193, 201, 230, 235,
245-247, 259, 269, 273, 301, 323,
325, 328, 335

and Puritan ideology, 228
image of scientists of, 115
influence in France, 243
objectives of knowledge, 238
on progress, 249
on rhetorical bias, 217
reputation on the Continent, 243

Bacon, Roger, 142
Baconian compromise, 85, 229
Baconian ideology, 109
Baconian program, 71, 246, 248, 275

and Song Yingxing, 328
Baconian science, 68

and Puritans, 229
Baconian vision

of technological progress, 266
Baconianism, 70, 78, 80, 96, 98, 227, 297
Baconians, 212, 238
Baechler, Jean, 170
Baer, Nicolaus Reimers, 202
Bala, Arun, 148
Balazs, Etienne, 301
ballistics, 204, 271
Banks, Joseph, 90
Barbaro, Francesco, 195
Barlaeus, Casparus, 122
Barlow, Edward, 242
Barnett, Lydia, 132, 174, 246
barometer, 162, 241
Barruel, Abbe Augustin, 107
Barzilay, Isaac, 257, 258
Basalla, George, 26, 27
Basel, 110, 152, 174, 175, 176
Bate, John, 155
Baten, Joerg, 124
Bateson, Gregory, 30
Battle of the books, 249, 252
Bauer, Martin, 278
Bavaria, elector of, 177
Baxter, Richard, 230, 231, 233
Bayle, Pierre, 175, 180, 198, 200, 208, 258
Becher, Johann Joachim, 83, 177
Becker, Carl, 114, 115, 248, 266
Becker, George, 244
Becker, Sascha, 127
Beeckman, Isaac, 95, 138, 156, 160
Beighton, Henry, 83, 242
Beijing, 300, 327
Belarus, 126
Belfanti, Carlo Marco, 184
Bélidor, B.F. de, 272
beliefs, 8, 13, 17, 20, 28, 30, 34, 44, 45

and economic growth, 28
part of culture, 8
tight, 45

Bell, A.E., 95
Belleforest, François de, 162
Benabou, Roland, 31, 65, 165
Bencao Gangmu, 332
Benedictine monks, 136
Benhabib, Jess, 123
Benrath, Karl, 171
Bentham, Jeremy, 68
Bentley, Richard, 109
Bentley, Thomas, 277
Benz, Ernst, 135, 136
Berg, Maxine, 273, 278
Berkeley, Bishop George, 323
Berlin, societé amusante in, 196
Berlin Academy of Sciences, 110
Bernholz, Peter, 166
Bernoulli, 199
Bernoulli, Johann, 211
Bernoulli, Johann and Daniel, 242
Bernouilli, Daniel, 108
Berthollet, Claude, 82, 241, 271
Bertucci, Paola, 185, 189
Biagioli, Mario, 192, 205, 206, 207, 218,

282
bias (cultural), 48–56, 65

confirmation, 50, 51
conformism, 53
consistency, 51
content based, 48, 49
direct, 50
frequency dependence, 52
in cultural evolution, 219
rationalization, 53
rhetorical, 52
see also content bias, direct bias

Bietenholz, Peter, 247
bigotry, religious, 234
Billingsly, Henry, 74
biology, 220
Birdzell, L. E., 200
Birmingham Lunar Society, 222
Bíró, László, 257
Birse, Ronald M., 125
Bisin, Alberto, 13, 34, 36-38,  236
Black Death, 55
Black, Joseph, 83, 242, 269, 272, 274, 276
Blackmore, Richard, 91
Blackmore, Susan, 46
Blake, William , 78
blasphemy, 165
Blaut, James, 296
block printing, 293
Blom, Philip, 130
blood circulation, theory of, 158



Index                                                            383

Blue, Gregory, 320, 324
Boccalini, Trajano, 180
Bodde, Derk, 286, 298, 300, 309, 311, 315,

317, 321
on the Chinese language, 310

Bodin, Jean, 254
Boerhaave, Herman, 91, 102, 106
Bohemia, 175
Bol, Peter K., 299, 301, 304, 305, 307, 309,

323
Bologna, University of, 204
books, number of published, 292, 293
Borda, Jean-Charles de, 242, 272, 274
Borel, Pierre, 254
Borelli, Giovanni Alfonso, 156, 281
Bossuet, Jacques-Bénigne, 165, 207
botany, 91
Botticini, Maristella, 127
Boucher, François, 145
Bouhier, Jean, 181
Boulton, Matthew, 66, 283
Bourdelot, Pierre Michon, 204, 281
bourgeois virtues, 119
Bourguet, Louis, 132, 246
Bowles, Samuel, 10, 13, 14, 22, 44, 46
Boyd, Rob, 24, 26, 33, 36, 48, 65

definition of culture, 8
Boyle lectures, 113
Boyle, Robert, 80, 81, 87, 90, 105, 155, 162,

192, 200, 203, 207, 209, 229-231,
228, 238, 242, 277, 329 

Brahe, Tycho, 148, 162, 202, 204, 206, 239
Brandt, Loren, 286, 290, 303, 314
Bray, Francesca, 325, 327, 332
breast wheel, 185
Breger, Herbert, 151
Bres, Guido de, 52
Breslau, 281
Britain, 7, 12, 17, 53, 69, 90, 99, 106, 109,

111-113, 125, 126, 131, 145, 164,
167, 173, 177, 202, 222, 223, 227-
246, 257, 261, 264-266, 277

Enlightenment in, 264, 266
leading role in Industrial Revolution,

246
religious tolerance in, 233

British Museum, 265
British science, 240

compared to Continent, 241
Brock, William H., 102
Brockliss, L.W.B., 180, 186
Brokaw, Cynthia J., 329
Broman, Thomas, 218
Brook, Timothy, 322, 323
Broomé, Per, 55

Brouncker, Viscount William, 154
Browne, Thomas, 92, 93, 157, 158, 179,

201
Brozek, Jan, 188
Bruges, 176
Brunel, Isambard, 84
Bruno, Giordano, 151, 157, 174, 197, 210,

247, 260
Brunswick-Lüneburg, Duke of, 208
Bruto, Giovanni Michele, 188
Buckingham, Duke of, 185
Buffon, Comte, 109, 275
Buringh, Eltjo, 293
Burke, Peter, 333
Bury, J.B., 250, 258, 261, 262
Bushell, Thomas, 87
Bynum, W.F., 91

Cabala, see Kabbalah
Cabinet des Frères Dupuy, 280
calculus, 112

see also infinitesimal mathematics
calendar reform, 287

in China, 299
in Europe, 239

calicots, 145
California School of economic history,

287
Calvin, Jean, 52, 63, 68, 159, 174
Calvinism, 52
Cambrian Explosion, 163
Cambridge, 175
Campanella, Tommaso, 137, 171, 197,

201, 207
Cantoni, Davide, 127
Caraffa, Giovanni-Pietro, 171

see also Pope Paul IV
Cardwell, Donald, 112
Cardwell’s Law, 260, 340
Carlos, Edward Stafford, 162
Caroline, Queen, 205
Carolinum University, 204
Carpenter, Nathanael, 153, 249
Cartesian science, 212
Cartesianism, 107
Cartesians, 75, 211, 232

and deductive method, 105
Casaubon, Isaac, 207, 210
Casaubon, Méric, 251
Cassini, Giovanni Domenico, 204, 206
Cassini, Jacques, 109
Castellano, Daniel J., 172, 212
Castellio, Sebastian, 132
cataloging, 275
Catherine the Great, Czarina, 205



384                                                           Index 

Catholic Church, 143
Catholic Europe, decline of science in, 156
Caton, Hiram, 75, 95, 151
Cavalli-Sforza, Luigi L., 24, 39, 41, 60
Cavendish circle, 243, 280
Cavendish family, 207
Cavendish, Henry, 155, 239
Cavendish, Margaret Lucas, 243
Cavendish, William, 243
Cesi, Duke Federico, 219, 280
Chagnon, Napoleon, 23
Chambers, Douglas D., 154
Chan, Hok-lam, 298
Chandos, Duke of, 205
Chaney, Eric, 67, 131, 256
Chaptal, Jean-Antoine, 241
Chapter Coffee House, 222
Charles II, King, 232
Charles V, Emperor, 195
Châtelet, Emilie du, 110
chemical school in medicine, 252
chemistry, 220

Newton’s influence on, 102
Chen Chianzhang, 335
Chen Hongmou, 329, 330
Chen Menglei, 332
Chen Yuanlong, 333
Cheng Hao, 299, 302
Cheng Tingzuo, 334
Cheng Yi, 299, 302
Cheng-Zhu school,329

see also neo-Confucianism,
Chevreul, Eugène, 269
Cheyne, George, 102
Childrey, Joshua, 80
chiliasm, 266
China, 135, 147, 149, 158, 169, 274, 287-

337
and the Enlightenment, 320
books in, 292
commercial integration in, 129
economy in the 18th century, 289
education in, 292

China, Qing, 290
China, Song, 248, 291
chinaware, 145, 163
Chinese language, 310
Chinese scholarship, agenda of, 337
Chinese science, 149
Chinese technology, adopted in the West,

297
Ching, Julia, 302, 310
chinoiserie, 145

Chitnis, Anand, 79
Chow, Kai-wing, 292, 293
Christianity, 132

and progress, 266
and resistance to innovation, 19

Christina of Florence, Duchess, 152
Christina, Queen, 204
Christopoulou, Rebekka, 35, 38
Cipolla, Carlo, 53, 132, 137, 160
cities, and the Republic of Letters, 174
Civil Service, ranks in the Chinese, 305
civil service examinations, Chinese, 165,

302, 303, 323, 331
civil service, Chinese, 307
civil society, 132
Clairaut, Alexis-Claude, 107, 211
Clark, Gregory, 7, 22, 36
Clark, Peter, 42, 222
Clarke, John, 255
Clarke, Samuel, 110, 114
classical canon, under attack, 151
classical culture, in education, 254
classical learning, declining respect for,

254
see also respect

classics, 156, 181, 192, 217, 301
Chinese, 292, 302, 318, 323, 329
in the Enlightenment, 253
respect for, 258
veneration of, 254

classifying, 275
Clavius, Christopher, 130, 205, 211, 239
Clement VIII, Pope, 174
Clifton, Gloria, 108
clock and watchmaking industry, 233
Clusius, Carolus, 206
Coase, Ronald, 62
Cobb, Matthew, 188
codifiable knowledge, 160, 183, 193
coercion bias, 131,165, 336
coevolution, 46

in knowledge systems, 316
of culture and institutions, 10
of different kinds of knowledge, 143
of genes and culture, 43

coexistence, of competing hypotheses, 220
coffeehouses, 42, 217, 222

and public science, 196
cognitive dissonance, 63
Cohen, Bernard I., 237
Cohen, Floris, 32, 66, 68, 75, 79, 81-84,

130, 149, 150, 156, 162, 170, 182,
191, 220, 228, 237, 240, 270, 297, 



Index                                                            385

Cohen Floris (continued) 298, 313
Cohen, Jack, 30
Cohn, Norman, 266
Cohn, Tobias, 257
Colbert, Jean Baptiste, 196
Colie, Rosalie, 74
collectivist values, 18
Collegio Romano, 211
Collins, Randall, 194
Columbus, Christopher, 15
Comenius, Jan Amos, 77, 88, 95, 96, 154,

175, 188, 235, 239
commerce, growth of, 161
commercial law, and religion, 128
common-pool resource, 122
commons resource,  community

management of, 185
competition, 130, 131, 155, 166, 197, 204,

260, 312, 340
among states, 167, 169
in education, 130, 234
in market for ideas, 157, 181-183, 199,

208-211, 215, 268, 283, 305
political, 150, 167-169, 189, 183
religious, 131, 234, 290, 291, 299

Comte, Auguste, 250, 266
Condé, Prince de, 204, 207
Condorcet, Nicolas Marquis de, 130, 248,

262, 264, 276
Confirmation bias, 131
Confucianism, 136, 298
Confucius, 297, 318, 322, 329
Constant, Edward, 22
content bias, 101, 107, 131, 157, 158, 212,

216, 220
contestability, 50, 92, 108, 157, 189, 191,

210, 218
in the Republic of Letters, 202
of ideas in China, 309

contingency, 32, 170, 219, 232
contract enforcement, 122
Cook, Harold,  62, 122, 161, 243
cooperation, and religion, 128, 129
cooperative behavior, in the Republic of

Letters, 199
Copenhaver, Brian T., 211, 220
Copernican cosmology, 169
Copernicanism, 130, 156
Copernicans, 157
Copernicus, Nicolaus, 19, 72, 148, 157,

158, 170, 173, 188, 197, 212, 257,
301

Cormack, Lesley B., 205
corn, 145
corporations, 172, 174
Corpuscularianism, 156, 211
correspondence, 160, 181, 183, 184, 194-

196, 281
corruption, public sector, 16
Cort, Henry, 276
Cortesian army, 23, 59, 119, 215
Corydalleus, Theophilos, 188
Cosimo II, Grand Duke, 206
Cosmides, Leda, 47
Cotes, Roger, 108
Coulomb, Charles-Augustin de, 242
Counter-Reformation, 165
Cowan, Brian, 196, 222
Cowley, Abraham, 68, 89
craftsmen, 81, 119
Cranmer-Byng, J.L., 334
Cremonini, Cesare, 127, 281
Crimean War, 167
critical junctures, 61
Cromwell, Oliver, 93, 145, 233
Cross, Rob, 191
Cullen, Christopher, 328
Cullen, William, 83, 111, 242, 274
cultural  transmission, horizontal, 36
cultural beliefs, 7, 11-14, 18, 31, 37

and economic growth, 122
cultural dynamics, 44
cultural elements, 44
cultural entrepreneurs, 59, 60, 62, 64-66,

83, 100, 158, 159, 175, 233, 267,
296, 318

in China, 336
cultural evolution, 22-33

choice-based, 34–36, 48, 62
models of, 232

cultural features 
transmission of, 41

cultural menus, 38, 46
cultural transmission, intergenerational,

34
cultural transmission, vertical, 36
cultural variants equilibrium, 209
culture, 3–15

and institutions, 11
and modern economics, 7
child, 39
definition of, 8, 11
economics of, 13
of useful knowledge, 142



386                                                           Index 

culture, Chinese, 295
curiosities, 154
curiosity, 153

Da Gama, Vasco, 161
Dai Zhen, 329
d’Alembert, Jean le Ronde, 96, 181, 182,

272
Dalton, John, 241, 245
damasks, 145
Daniel, Stephen, 177
Daoism, 298
Daoist thought, 309
Darby, Abraham, 185
Darnton, Robert, 186, 197, 332
Darwin, Charles, 19, 24, 44, 60, 66, 158
Darwin, Erasmus, 265
Darwinian models, 22, 23
Darwinian selection, 23, 36, 43
Darwinism, 9, 51
Dasgupta, Partha, 192, 202, 203
Daston, Lorraine,186, 193, 203
data, concept of, 279
David, Paul A., 181, 183, 192, 199, 202,

203
Davids, Karel, 124, 136, 169, 337
Davy, Humphry, 79, 82, 90
Dawkins, Richard, 24, 30, 46
De Bary, W. Theodore, 322, 325, 337
Dear, Peter 72, 103, 201, 221, 275
Deaton, Angus, 13
Debus, Allen G., 72, 151, 152, 172, 213,

279
dedications, book, 219
Dee, John, 74 , 105, 210
Deification of cultural entrepreneurs, 114
deism, 115
DeJean, Joan, 250, 262
Delambre, Jean Baptiste, 110
Delatour, Jérôme, 280
Delft, 207
della Porta, Giambatista, 210, 270
Delmedigo, Joseph Solomon, 256, 257
Deming, David, 138
Deng Xiaoping, 336
Deng, Kent, 299, 326
Denonain, Jean Jacques, 93, 179
Desaguliers, John T., 83, 110, 112, 205,

223, 233, 242
Descartes, Rene, 68, 86, 95, 103, 105-107,

114, 130, 157, 160, 166, 193, 197,
198, 200, 203, 207, 208, 212, 213,
214, 227, 231, 239, 243, 248, 261, 
263, 281, 310

and blood circulation theory, 243

cosmology of, 220
on the goals of philosophy, 240
works banned, 240

Deutsch, David, 198, 268
Devlin, Keith, 151
Dharampal, 215
d’Harcourt college, 130
Dibon, Paul, 180, 196
Dick, Malcolm, 277
Diderot, Denis, 79, 96, 109, 130, 178, 193,

245, 261, 332
Dieckmann, Herbert, 96
Digby, Kenelm, 243
Digges, Leonard, 74
Digges, Thomas, 74
Dijksterhuis, Fokko Jan, 82
Dikötter, Frank, 336
Dini, Piero, 131
direct bias, 101, 107, , 108, 133, 191, 209,

217, 218, 220
dispute-resolution, and religion, 128
dissent, political

Chinese crackdown on, 293
dissenting academies, 234
Dittmar, Jeremiah, 160
divination, 220
Djerassi, Carl, 257
Dobbs, Betty Jo,  102, 112
Doepke, Matthias, 7, 140, 236
Dollond, John, 108
Dooley, Brendan, 131
Dougharty, John, 280
Dover, Thomas, 91
Drebbel, Cornelis, 74, 185
Dublin, 256
Dubrovnik, 188
Duillier, Fatio de, 101
Dupré, Louis, 261, 263
Dupuy brothers, cabinet of, 198
Dupuy, Jacques, 280
Durham, William H., 144
Dury, John, 85, 86, 282
Dutch rivers, 169

Eamon, William, 73, 76, 77, 137, 147,
153-155, 183, 205

Easterlin, Richard A., 123, 126
Easterly, William, 126
Eckstein, Zvi, 127
ecological arbitrage, 316
economic growth, 4-6, 14, 20-23, 47,

78,119, 140-143, 185, 189, 238,
246, 256, 259, 268, 278, 279, 316,
321, 338, 342

and evolutionary models, 23



Index                                                            387

economic growth (continued)
and human capital 124-126

and technological progress, 6, 143
and useful knowledge, 67
cultural roots of, 8
engines of, 259
in pre-industrial time, 143
institutional roots of, 16, 214, 215

economic progress, 115
economies of scale, 170
edict of Nantes, 316
Edinburgh, 177
Edinburgh, University of, 111, 178
Edison, Thomas A., 41
education, 37, 39, 40, 121, 123-126, 129,

141, 235, 244, 253
and economic growth, 126
cultural attitudes to, 123
in China, 291, 294, 329
and religious competition, 234
see also human capital

education reform, 235-237
efflorescences

before the Industrial Revolution, 314
egalitarianism

in the Republic of Letters, 200
Egyptian hieroglyphs

Newton’s work on, 100
Ehrlich, Paul, 257
Einstein, Albert, 287
Eisenstein, Elizabeth, 159, 184, 187, 195,

208
Eldredge, Niles, 26, 164
Élements de la Philosophie de Newton, 107
elite, values and motives of, 120
elite, culture of, 119
elites, educated, 120
Elizabeth of Bohemia, Princess, 208
Elman, Benjamin A., 291, 292, 301-307,

311, 321-323,  326, 327, 329-332,
334

on Chinese science, 324
Elvin, Mark, 136, 287, 288, 316, 331, 335
emergent property, growth of open science

as, 183
emulation, 129, 168, 330
Encyclopaedia Britannica, 220
encyclopedias, 79

Chinese, 331
European, 331

Encyclopédie, 96, 121, 332
Engelfriet, Peter, 320, 324
engineers, 204
England, 175, 176, 178, 207

Puritanism in, 237
see also Britain

Enlightenment, 94, 114, 154, 159, 171, 178,

198, 216, 231, 247, 266, 268, 296,
297, 339-341

and economic development, 320
and economic growth, 13
and religion, 244
Bacon’s influence on, 96, 97
different versions of, 221
importance of for growth, 314
Newton’s influence on, 101
victory of, 220
view of the Universe, 337
see also: Industrial Enlightenment 

Enlightenment religion, 246
Enlightenment, Agricultural, 268
Enlightenment, Chinese, 320-337
Enlightenment, Commercial, 268
Enlightenment, European, 265
Enlightenment, Medical, 268
entrepreneurs, 63, 66, 67, 159

see also: cultural entrepreneurs
entrepreneurship, 67
Entsu, Fumon, 149
Epicurean materialism, 115
epigenetic inheritance, 12
epigenetic transmission, 43
epistasis, 29
epistemic base, 27, 83, 315
Epstein, S.R., 82, 183, 192, 273
Erasmus, Desiderius, 175, 176, 187, 197,

213, 214, 247
Estates General, Dutch , 177
Estonia, 126
ethos of science, 201
Euclid, 74, 325
Euler, Johann, 242
Euler, Leonhard, 108, 110, 112, 242, 271,

272, 274
Europe, considered a single entity, 243
European exceptionalism, 227
Evans, R.J.W., 206
Evelyn, John, 80, 154, 155, 196, 243, 249
evidence, rules of, 216
evidence, admissible, 55
evidentiary research school

see kaozheng, 322
evolution, multiple mechanisms, of, 43
evolution, cultural, 24-33
evolutionary models, 22

in economics, 22
evolutionary models, 23
evolutionary systems, 28-30

unintended consequence in, 245
examination system, in China, 305
examinations, imperial, 299

see also civil service examinations
exceptionalism, cultural, 243
experimental data



388                                                           Index 

as rhetorical tool, 217
validity of, 190

experimental method, 73, 76, 190, 213
and Isaac Newton, 104
in Bacon’s thought, 76

experimental methodology, 231
experimental philosophy, 228
experimentation, and content bias, 212
expertise, 218

demand for, 109
experts, 217
eyeglasses, introduced into China, 287

fact, concept of, 216
facts, definition of, 55
Fairbank, John King, 303
Fang-Yizhi, 323, 324
Fara, Patricia, 99, 101, 102, 108, 205
Faraday, Michael, 245
Farrington, Benjamin, 70, 77, 97
feedback, 53, 71, 313

dynamic, 48
negative, 314

feedback effects, 29, 65, 66
Feijoo, Benito Jeronimo, 172
Feingold, Mordecai, 106, 109, 113, 114,

130, 131, 199
Feldman, M.W., 24, 41, 60
Ferdinand de Medici, Grand Duke, 204
Ferguson, Adam, 168
Fernández, Raquel, 13, 14
Fernel, Jean, 204
Ferney, 176
Ferrone, Vincenzo, 77, 253
Ficino, Marsilio, 197
Findlay, Moses, 143
Findlen, Paula, 239
five classics, 301, 304
Flamsteed, John, 87, 100, 106
Florence, 205, 206

princes of, 207
Fludd, Robert, 213
Fontenelle, Bernard LeBovier, 103, 243,

262
Foucault, Michel, 60
four books, 301, 304
Four Treasuries, 333
Fowler, James, 24
Fracastoro, Girolamo, 173
fragmentation, political, 145, 166, 167, 169,

170, 175, 177, 289
framing bias, 52
France, 56, 74, 106, 107, 109, 121, 130,

160, 177, 178, 231, 233, 234, 240-
243, 250, 261, 264, 269, 316

“moderns” in, 250
belief in progress in, 261

Francke, August Hermann, 245

Frängsmyr, Tore, 279
Frank, Robert G., 251
Frankfurt on the Oder, 110
Franklin, Benjamin, 275, 277, 278
Frederic the Great, King,178, 181, 245,

282
free-riding behavior, 13
freedom of entry, 189
French science, 241
frequency-dependence, 13, 52, 53, 208
Freud, Sigmund, 7, 60
Friedrich Wilhelm I, King, 245
Fumaroli, Marc, 56, 180, 186, 187, 195,

197, 200, 258, 262
Futuyma, Douglas, 33

Galen, 134, 151, 258, 318
Galenian medicine, 134, 162, 251, 252
Galiani, Sebastian, 5
Galilean method, 105
Galilei, Galileo, 68, 72, 130, 157, 158,

191, 205, 260, 323, 329
78, 81, 93, 100, 101, 111, 112, 131,
152, 156, 160, 162, 164, 171-173,
197, 204, 206, 207, 211-213, 227,
256, 281

Gallup World Poll, 13
Galor, Oded, 22, 36, 121, 124
games against nature, 135
Gans, Joshua, 62
gas lighting, 271
Gascoigne, John, 104, 107, 276
Gassendi, Pierre, 95, 104, 156, 207, 240,

243, 280, 281
Gaukroger, Stephen, 73, 80, 92, 95, 150,

213, 277
Gauss, Christian, 96
Gay, Peter, 68, 114, 177, 193, 242, 243,

262
General Scholium, 103
genetic transmission, 24
Geneva, 171, 174
Geng Dingxian, 322
Genghis Khan, 308, 314
genotype, 28
Gensh , Mukai, 149
Geoffroy, Etienne François, 101, 275
George II, King, 205
German universities, 173
Germany, 12, 110, 127, 176, 195, 244, 281

East, 54
fragmentation of, 176
Industrial Enlightenment in, 244

Gernet, Jacques, 306, 307, 329, 330
Gesner, Conrad, 204
Getaldi , Marin, 188
Geynes, John, 151
Gezhi congshu, 332



Index                                                            389

Gibbon, Edward, 168, 176, 243
Giddy (Gilbert), Davies, 276
Giglioni, Guido, 73
Gilbert, William, 72, 134, 152, 157, 194,

213
Gillispie, Charles C., 76 , 93, 96, 269
Gintis, Herbert, 14, 22, 46
Giuliano, Paola, 7, 10, 13, 32
Glaeser, Edward, 60, 123, 
Glanvill, Joseph, 146, 255, 262
Glasgow University , 125
Glass, Bentley, 107
Goddard, Jonathan, 229
Goebbels, Joseph, 55
Goldgar, Anne, 196
Goldsmith, Richard, 26
Goldstone, Jack A., 5, 33, 163, 250, 286,

290, 307, 313, 339
Golinsky, Jan, 280
good works, virtuousness of, 230
Goodman, Dana, 96, 181, 223
Goody, Jack, 295, 296, 331
Gorodnichenko, Yuriy, 18
Gough. J. B., 242
Gould, Stephen Jay, 26
Graaf, Reinier de, 202
gradualism, evolutionary, 26
Grafe, Regina, 172
Grafton, Anthony, 84, 129, 132, 161, 174,

180, 187, 200, 201, 210
Gramsci, Antonio, 52
Grand Canal, 300
Granovetter, Mark, 40, 191
Grant, Edward , 212
Grantham, Lincolnshire, 176
’s Gravesande, Willem, 106, 110, 125
Great Depression, 55
Great Divergence, 4, 32, 124, 340
Great Enrichment, 4, 267
Great Instauration, 71, 73, 84, 88, 91, 146
Greece, ancient, 132

religious beliefs of, 17
Greene, Kevin, 143
Greengrass, Mark, 86, 235
Gregorian Calendar, 239
Gregory XIII, Pope, 239
Gregory, David, 108
Greif, Avner, 10, 13, 35, 54, 59, 122, 128,

295
on cultural beliefs, 11

Grell, Ole Peter, 158, 240
Gresham College, 281
Gresham, Thomas, 281
Gresham’s Law of knowledge, 218
Grienberger, Christoph, 131, 211
Grimm, Friedrich Melchior von, 178
Grotius, Hugo, 176, 280
Gu Donggao, 327

Gu Yanwu, 324, 327, 328
Guerrini, Anita, 102
guilds, 173

craft, 291
Guiso, Luigi, 13, 14
Guizot, François, 25
Gujin tushu jicheng, 332
Gulliver’s Travels, 253
Gundersheimer, Werner L., 248
Guo Shoujing, 300, 301

Haak, Theodore, 86
Haber, Fritz, 257
Haberman, Jacob, 258
Habermas, Jürgen, 62, 200, 223
Habsburg Empire, 195
Habsburgs, 170
Hacking, Ian, 77
Hahn, Roger, 115, 203
Hajek, Tadeas, 206
Hakewill, George, 153
Hales, Stephen, 242
Hall, Rupert, 84, 268
Halle, University of, 245
Halley, Edmund, 111
Halley’s comet, 107
Han dynasty, 297
Hankins, Thomas L., 107
Hanlin Academy, 294
Hanover, elector of, 208
Harford, Tim, 52
Harkness, Deborah, 72, 74, 97, 174, 185,

281
Harrington, James, 87
Harris, John R., 269
Harris, Judith Rich, 39
Harrison, John, 26, 271, 274
Hartlib circle, 238, 280
Hartlib, Samuel, 85, 88, 95, 96, 194, 201,

235, 240, 277, 282
Hartsoeker, Nicolaas, 198
Harvard university, 175
Harvey, Gabriel, 74
Harvey, William, 72, 84, 97, 148, 156,

158, 162, 173, 213, 222, 243, 251, 
330

haskala, 257
Hauk, Esther, 35
Headley, John M., 171
Headrick, Daniel, 195, 279
Hegel, George Wilhelm Friedrich, 97
Heilbron, J.L., 279, 280, 282
heliocentrism, 156
Helmontian chemistry, 85
Helsham, Richard, 256
Helvétius, Claude Adrien, 68, 130, 171,

177
Henri IV, King, 195



390                                                           Index 

Henrich, Joseph, 24, 33, 40-42, 51, 128, 219
Henry Frederick, Crown Prince, 185, 205,

219
Henry II, King, 204
Henry, John, 75, 78, 112
Herder, Johann Gottfried, 266
heresy, 165
heretical views, suppression of, 211
heretics, 59, 115, 170, 171

persecution of, 53, 65, 171, 300
Hermann, Jakob, 110
Hermeticism, 210
Hess, Charlotte, 185
Hetherington, Norriss, 103
hierarchy, in the Republic of Letters, 200
Hilaire-Pérez, Liliane, 273, 274
Hill, Christopher, 74, 77, 88, 97, 133, 164,

249, 281
Hills, Richard, 125
historical materialism, 47, 276
History of Trades, project by Royal Society,

88
Hitler, Adolf, 62
Ho, Peng Yoke, 298, 301
Hobbes, Thomas, 105, 157, 165, 176, 207,

231, 232 243, 255
Hodgson, Geoffrey, 24, 44
Hoffman, Philip, 169
Hofmann, Caspar, 222
Holland, 175, 180

see also Netherlands 
Holocaust, 55
Holy Roman Emperor, 170
Home, R.W., 112
home-schooling, 37, 38
homologies, 32
homoplasies, 32
Hong Lianji, 310
Hont, Istvan, 168
Hood, Thomas, 74
Hooke, Robert, 23, 81, 89, 90, 94, 97, 100,

106, 119, 139, 140, 155, 190, 191,
200, 202, 215, 252, 271

Hooykaas, R., 133, 136, 138, 174, 255
horizontal transmission, in culture, 144
Hornung, Erik, 233
hot air balloon, cultural effects of, 278
Houghton, John, 196

on coffee houses, 196
Houghton, Walter E., 93, 154, 155
hsüeh and shu, distinction between, 321
Hu Hsu, 321
Hu Wenhuan, 332
Huang Zongxi, 324
Huang, Martin, 306
Huang, Ray, 303, 322, 323
Hucker, Charles O., 335

Huff, Toby, 326, 327
Hughes, Jonathan R.T., 61
Huguenots, 316

emigrate to Britain, 233
Huismans, Sipke, 136
Huizinga, Johan, 187
human capital, 123, 124, 234, 236

and cultural beliefs, 123
and Puritanism, 234
in the West and China, 124
overproduction of in China, 294
surplus of in China, 306

Hume, David, 61, 78, 102, 122, 166, 168,
178 193, 248, 249, 289

on slow change, 3
Hungary, 188
Hunter, Michael, 23, 80, 82, 87-89, 92,

111, 113, 154, 203, 243, 281, 282
hunting metaphor, of science, 146
Huntsman, Benjamin, 184
Hus, Jan, 159, 169
Huygens, Christiaan, 73, 81, 95, 106, 111,

112, 139, 200,  202, 206, 213, 271
Huygens, Constantijn, 82, 95, 166
hydraulics, 272, 335
hydrostatics, 108

iatro-mathematics, 102
iatrochemical school, 156, 251, 252, 279
Ibn al-Khaytam (Alhazen), 72
Ibn Khaldun, 121
Ibn Rushd (Averroes), 145
Ibn Sina (Avicenna), 145
ideological entrepreneur, 59
Ideology, and economic growth, 121
Iliffe, Robert, 99, 101,105
Im Hoff, Ulrich, 223
Imperial Printing Office, in Beijing, 332
improvement

concept of, 247
idea of, 223

In Praise of Knowledge, 71
incentives, 6, 9, 10-12, 16, 18, 20, 65, 126,

146, 154, 179, 181, 183,185-188,
201-205, 214, 222, 234, 293, 314,
330

and the Republic of Letters, 214
in the market for ideas, 187

Index of prohibited books, 212
India, 145, 147, 164 215, 274
Indian science, 148
Indian textiles, 148
individualist values, 18
individuals, role in history of, 61
inductive methodology, in Bacon’s

thought, 75
industrial culture, emergence of, 238



Index                                                            391

Industrial Enlightenment, 78, 82, 83, 89,
103, 111, 113, 138, 139, 142, 155,
229 231, 238, 272, 278, 314, 331

and the Republic of Letters, 221
as an empirical project, 276
Baconian influence on, 90
essence of, 274
in France, 242
significance of Newton for, 107
success of, 223

Industrial Revolution, 5, 68, 75, 78, 100,
113, 128, 142, 227, 234, 248, 268,
335, 339

absence of, in China, 313
and Jews, 257
and science, 270
and the Enlightenment, 221
British Leadership in, 244
multinational effort in, 242
timing of, 237

infinitesimal mathematics, 169, 211
information costs, 52

and direct bias, 209
Inkster, Ian, 231
Innocent XII, Pope, 157
innovation, 67

and cultural beliefs, 123
and morality, 18
in early modern period, 44 
institutional environment of, 16

insects, study of, 242
institutions, 5-12, 14-20, 23, 35, 42,53,

54,62, 64-67, 121, 123, 126, 141,
142, 158, 159, 178-183, 189, 201,
214, 218, 221, 316, 335, 341

and culture, 32
and incentives, 179
and the Republic of Letters, 186, 187,

189, 202, 214-218, 228, 239, 259
complementary with technological

change, 259, 263
in China, 289-293, 295, 300-306, 314
interaction with culture, 32

institutional progress, 167, 222, 255, 259
institutions of science, formal, 280-282
instrumentality, 103, 221
instruments, scientific, 217

in the Scientific Revolution, 279
intellectual innovation, 6, 17, 20, 52, 64,

120, 150, 171-173, 178, 181, 187,
188, 202, 207, 217, 219, 260, 316,
320

and educated elites, 120
codified, 192 
definition of, 44
incentives for, 293

in China, 301, 304, 305, 322
ownership of, 201
repression of, 188
respectability of, 214
resistance to, 260

intellectual property, 187
intellectual property rights, 201, 202

in China, 291, 297
intellectuals, social status of, 114
intelligencers,  86, 87, 194
intelligibility, 77, 103,104, 111, 222, 275

of the environment, 221
of the universe, 104

interconnectedness, 41, 42
internalization, of institutions, 54
intolerance, 53, 176
invisible colleges, 87, 186
Ireland, 74
Islamic science, 131, 148
Israel, Jonathan, 120, 259, 262
Italy, 95, 107, 110, 156, 171, 195, 213,

240, 260 
fragmentation of, 176

Itard, Jean, 107

Jaber, Ahmed, 35, 38
Jablonka, Eva, 12, 43, 48
Jackson, Matthew, 60
Jacob, Margaret C., 79, 99, 102, 112, 138,

194, 212, 223, 231, 238, 241, 246,
268, 274

James I, King, 207
Jami, Catherine, 309, 320, 324-326
Jan of Leyden, 159, 175
Janiak, Andrew, 115
Jansenism, 130, 262
Japan, 126, 144, 149, 164
Japanese astronomy, 149
Japanning, 145
Jefferson, Thomas, 68, 69
Jeffrey, Francis, 79
Jenner, Edward, 193, 276
Jenyns, Soame, 283
Jesuit order, 130, 169, 195,  211
Jesuit schools, 130
Jesuits, 115, 129, 130, 172, 174, 220, 228,

232, 245, 325, 326
in China, 292, 299, 300, 304, 311,

312
suppression of, 261

Jewish religion, 127
Jewish society, 335
Jewish traditions, 256
Jews

in science and technology, 256–258
resettle in England, 233



392                                                           Index 

Jiang, Jin, 322, 325
Jiangnan area, 327
Jiao Xun, 327
Jin, Dengjian, 163
Joachim of Fiore, 266
John II Casimir, King, 204
Johnson, Dominic, 129
Johnson, Dr. Samuel, 269, 270
Johnson, Simon, 174
Jones, Bence, 265
Jones, Eric L., 8, 31, 35, 46, 166, 167

on European Miracle, 4
Jones, Peter M., 268
Jones, Richard Foster, 79, 153, 227, 229,

231, 250, 253
Jonston, Jan, 95, 188, 204
Journal des Scavants, 196
Judaism, 19
Julian calendar, 239
junxian administrative system, 301
Jurchen, 313
Jurin, James, 112

Kabbalah, 210, 257
Kaifeng, 313
kalam philosophy, 148
Kangxi emperor, 303, 311, 312, 326, 333
Kant, Immanuel, 167, 178, 263, 323
kaozheng school, 322, 324, 327, 329, 330,

337
Karayalçin, Cem, 166
Kashima, Yoshihisa, 51
Kealey, Terence, 260
Keeble, N.H., 231
Keill, James, 102
Keill, John, 108, 109
Keller, Vera, 81, 259
Keller, Wolfgang, 290
Kelly, Morgan, 7, 244, 288
Kengo, Araki, 326
Kepler, Johannes, 78, 134, 158, 162, 182,

205,  206, 239, 325
on the telescope, 162

Kerker, Milton, 270
Kesten, Hermann, 170
Keynes, John Maynard, 62, 64, 100
Khan, Malkom, 294
Khan, Zorina, 125
Kircher, Athanasius, 183, 239, 240
Klemm, Friedrich, 143
Klingenstierna, Samuel, 108
Kluckhohn, Clyde, 8
Knack, Stephen, 13
knowledge

cumulativeness of, 258
production of, 6

tightness of, 45, 190, 208, 209, 218,
220, 279

untight, 29, 45, 49, 157, 158, 219,
252

see also useful knowledge
Knox, John, 52
Knudsen, Thorbjørn, 24, 44
Ko, Chiu Yu, 169
Koyama, Mark, 169, 293, 326
Koyré, Alexandre, 116
Krakow University, 188
Kroeber, Alfred E., 8
Krüger, Oliver, 129
Krugman, Paul, 5
Kublai Khan, 298, 300
Kuhn Thomas S., 63, 73, 241

on British science, 242
Kuhnian anomaly, 162
Kumar, Deepal, 215
Kuran, Timur, 53, 54
Kurz, Joachim, 312

La Mettrie, Julien, 171, 178
La Peyrère, Isaac, 207
labor-saving innovations, 288
Labrousse, Elizabeth, 175
Lactantius, Lucius, 153
Lagrange, Joseph Louis, 110, 112
Lalande, Joseph Jerome, 107
Lamb, Marion, 12, 43, 48
Landa, Janet Tai, 122
Landes, David S., 40, 47, 233, 268, 296,

311, 318, 319
Laplace, Pierre Simon, 113, 115, 242
Lapland expedition, 107, 211
Lasch, Christopher, 248
Lates, Jacob Immanuel, 256
Latin, 170, 258
latitudinarianism, 113
Lavoisier, Antoine,  158, 220, 241, 272,

280
law of nature, universal, 317
law of one price, 157
laws of gravitation, Newton’s, 107
Le Roy, Loys (Louis), 73, 248
learned societies, 173
learning, horizontal channels, 35
l’Écluse, Charles de, 206
Lecoq, Anne-Marie, 250
lectures, scientific, 223
Leers, Reiner, 208
legitimacy, 202

and patronage, 205
Leibniz, Gottfried Wilhelm, 68, 100, 104,

106, 112, 114, 193,  199, 202, 208,
214, 227, 245



Index                                                            393

Leibniz (continued)
inventions of, 242
priority dispute with Newton, 108

Leibnizians, 211
Leighton, Wayne A., 10, 59
LeMaistre, Joseph, 79
Lenin, Vladimir, 52
Leopold of Tuscany, Prince, 281
Leslie, Michael, 86
Leuven, 175
Levere, Trevor, 222, 334
Levin, Daniel Z., 191
Levine, Joseph,
Levine, Joseph M., 156, 250, 253
Levine, Robert, 40, 140
Leyden, 95, 174, 178
Leyden, university of, 106, 173, 179, 182,

212
l’Hôpital, Marquis, 106
Li Gong, 302
Li Shizhen, 332
Li Ye, 298, 300
Li Zhi, 322, 326
Li, Jin, 294
libertas philosophendi, 197, 260
Lilienthal, Otto, 257
Lillard, Dean R., 35, 38
Lin, Justin, 288, 321
Lindberg, David C., 133
Linnaeus, Carl, 275
Lio Xanting, 332
Lipsius, Justus, 182
Lister, Martin, 87
literacy, 36, 80 124, 126, 127

in China, 291
Liu Bingshong, 300
Liu, James T.C., 291, 307
Livingstone, David N., 136
Lloyd, Geoffrey, 303, 305, 318
Lloyd, William, 94
Locke, John, 68, 69, 78, 111, 116, 176

reputation on the Continent, 243
Lodwick, Francis, 94
London, 72, 74, 97, 174, 222, 281
Long, Pamela, 72, 137, 140
longitude at sea, 271
López, Edward J., 10, 59
Louis LeGrand school, 130
Louis XIV, King, 109, 204, 234
Louvain, 174
Louvain, university of, 261
Louvois, Marquis de, 82
Lower, Richard, 91
loyalty, 121
Lucretius, 317
Luddism, 65
Lully, Jean-Baptist, 204
Lunar Society, 222

Luther, Martin, 60, 63, 65, 68, 159, 170,
214, 322

Lutheranism, 244
Lux, David S., 241
Lynch, William T., 88
Lyons, Anthony, 51

Ma, Debin, 286, 290, 303, 314
Macartney, Lord George, 312, 333, 334
Macaulay, Thomas Babington, 97
MacFarlane, Alan, 18
Machiavelli, Niccolo, 205
MacLaurin, Colin, 78, 83
MacLean, Ian, 187, 197, 212, 214
MacLeod, Christine, 109
magic, 211

in Bacon’s thought, 75
magical doctrines, disappearance of, 220
magicians, 75
magnetism, 335
Magnol, Pierre, 234
Maharal of Prague, 257
mail services, improvements in, 195
Mairan, Jean Jacques d’Ortous de, 275
maize, 163
Malcolm, Noel, 183
Malebranche, Nicolas de, 106
Malesherbes, Guillaume-Chrétien de, 178
Malherbe, Michel, 96
Malpighi, Marcello, 156
Malthus, Thomas Robert, 310
Malthusian forces, 314
Manardi, Giovanni, 147
Manchu suppression, 326
Mandarinate, and the kaozheng school,

322
Mandeville, Bernard de, 84
Mantua, 205
Manuel, Frank, 100
Mao Zedong, 52, 336
map-makers, 204
Marburg, 245
Marcuse, Herbert, 60
Margóczy, Daniel, 145, 153, 195, 204,

217
marine chronometer, 26, 83, 271
Mariotte, Edme, 73
market for ideas, 62, 64, 67, 97, 99, 101,

154-160, 172, 175, 182, 187, 188,
192, 200-202, 210, 212–216, 218-
220, 234, 261, 265, 267, 268, 305

and Industrial Enlightenment, 244 
and Republic of Letters, 208
Bacon’s legacy in, 272
barriers to entry to 165, 178
formal institutions in, 280
fragmentation and 172
idea of progress in, 247



394                                                           Index 

Market for ideas (continued)
in China, 209, 293, 295, 297-310, 316,

318, 323, 339, 341
in Europe, 313
institutional underpinning of, 198,

214
mathematics in, 213
persuasion in, 190, 209
transnationality of, 107

market integration, in China and Europe,
290

marketplace for ideas, 200
in China, 318
see also market for ideas

marriage market, 62
Marx, Karl, 52, 60, 63, 65, 79, 266
Marxism-Leninism, 64
Mary Tudor, Queen, 171
Masonic lodges, 222
mathematical methods, in science, 279
mathematicians, 204
mathematics, 147, 190

in China, 327
in experimental science, 105
in Newton’s work, 103
in scientific method, 74, 104
Newton’s effect on, 106
role of, 213

mathematization, 55, 217
of nature , 82

Mathias, Peter, 268
Maupertuis, Pierre Louis de, 107, 110, 211,

282
Maurice of Nassau, Prince, 204
Maximilian II, Emperor, 206
Maximilian of Bavaria, Duke, 207
Mayr, Ernst, 30, 31
Mayr, Otto, 104
Mazzotti, Massimo, 110
McClellan, James E., 195, 196
McCloskey, Deirdre, 5, 7, 17, 20, 23, 45,

65, 97, 119, 121, 122, 136, 155, 197,
246, 269,  288

on education, 294
McDermott, Joseph P., 293, 309, 332, 333
McGuire, J.E., 252
McMains, H.F., 145
measure of force, Newton’s , 112
mechanical arts, dignity of, 137
mechanical science, 112
mechanistic universe, 221
medicine, 157, 278, 335

Baconian influence on, 90
in China, 327

Mei Wending, 324, 326
Meisenzahl, Ralf, 119, 283

Meissen, 145
Melanchthon, Philipp, 170
Melton, James Van Horn, 199
memes, 46
Mengzhi (Mencius), 297, 301, 318, 329
mercantilism, age of, 193, 204
Merchant, Carolyn, 78
Merchants, demand for information of,

161
Mercury, or, The Secret and Swift

Messenger,94
meritocracy, in China, 302
Mersenne, Marin, 86,  95, 104, 130, 160,

194, 208, 239, 240, 243, 280, 281
Merton thesis, 236, 237
Merton, Robert K., 91, 170, 201, 202,

227-231, 234, 245, 276, 277
Meskill, John, 292
Mesoudi, Alex, 22, 24-26, 28
Métailié, Georges, 325, 327, 332
metallurgy, 91
microscopes, 83, 162
Middle East, 274
Milan, 205
Mill, John Stuart, 13, 47
Millar, John, 68
millenarianism, 266
Miller, Patrick, 239
Miller, Peter N., 95, 137, 162, 194, 198,

200
Milton, John, 156
mindful hand, 139
Ming dynasty, 293, 299-301, 304, 308,

310, 323, 326, 334, 335
Minim order, 239
mining, 91
Mishna, 128
Mitch, David, 125
Mitchell, Wesley Claire, 68
Mitsukuni, daimyo, 310
mixed mathematics, 130
Moav, Omer, 22, 121
model-based bias, 109, 214
moderns, 101

triumph of, 254
Mohammed, 60
Mohism, 298
Moivre, Abraham de, 233
Mokyr, Joel, 7, 27, 28, 48,81, 94, 119,

121, 128, 138, 175, 183, 185, 196,
227, 244, 259, 260, 268, 278, 283,
288, 315, 331

Moldova, 126
Molière, 207
monasteries, and technological progress,

136, 142



Index                                                            395

Mongol invasions, 308
Mongols, 313
Monod, Jacques, 32, 62
Montaigne, Michel de, 96, 157
Montes, Leonidas, 103
Montesquieu, Charles Louis de Secondat,

68, 276
Montpellier, 174
Moore, James R., 85, 230
morality, general vs. limited, 18, 295
Moran, Bruce T., 173, 205, 207
Moravia, 171
Moray, Sir Robert, 89
More, Hannah, 124
Morris, Ian, 47, 287, 306, 308, 313, 327
Mosse, George L., 238
Mote, F.W., 291, 296, 298, 306, 311, 326,

334
Mughal India, 290
Muir, Edward, 130, 174, 281
Mulligan, Lotte, 237
Murphy, Daniel, 235
Muslim traditions, 256
Musschenbroek, Petrus, 106
Musson, A.E., 79, 265, 268
mysticism, 211

Nakayama, Shigeru, 149
Napoleon, 115
natural philosophy, application of, 223
Naudé, Gabriel, 207
Nedham, Marchamont, 91, 249, 252
Needham puzzle, 288, 317
Needham question, 286-288
Needham, Joseph, 148, 233, 286, 296,298,

299, 301, 307, 309, 313, 315, 317,
321, 323, 328, 335

on scientific laws, 336
Neher, André, 257
Nelson, Richard R., 22, 123
neo-Confucianism, 298, 302, 323

triumph of, 307
Netherlands, 17, 53, 95, 122, 167, 172, 174,

176
networks, 86. 87, 92, 120, 122, 122, 128,

129, 180, 181, 183, 186, 187, 191-
196, 200, 201, 215, 216, 219, 281,
282, 295, 309, 327

tightness of, 186
epistolary, 194, 196
in the Republic of Letters, 219
of weak ties, 191

Neusner, Jacob, 128
New Atlantis, 74, 84, 88, 89, 92, 115, 150,

281
New Organon, 76, 77, 146 , 152

Newcomen engines, 83
Newcomen, Thomas, 26, 270
Newton, Isaac, 15, 67-69, 73, 78, 86, 99-

116, 155, 162, 164, 172, 176, 177,
193, 199, 201, 202, 206, 210, 211,
214, 218, 227, 232, 237, 238, 252,
263, 268, 318, 341

as master of the mint, 205
cosmology of, 220
highbrow science of, 223
influence in France, 243 
religious views, 115
reputation on the Continent, 243

Newtonian physics, 173
Newtonian science, 99, 274
Newtonian theory, and the shape of the

earth, 211
Newtonianism, 99, 110, 116

on the Continent, 106
triumph over Cartesianism, 107

Newtonians, 113, 275, 211
Ng, William Yau-Nang, 335
Nickerson, Raymond F., 51
Nielsen, Rasmus, 44
Nightingale, Florence, 52
Nisbet, Robert, 248, 250, 255, 266
Nongzheng quanshu, 325, 332
Norenzayan, Ara, 128
North Korea, 144
North, Douglass, 5, 10, 59, 121, 166
Norwich, 93
nosology, 91
Novum Organum, 96
Nowacki, Horst, 108
Numbers, Ronald L., 133
numeracy, 127
numerology, 256

Newton’s work on, 100
numismatics, 154

Ó Gráda, Cormac, 7, 244, 288
occult and occultism, 213, 220
occult powers, 210
Ochino, Bernardino, 171
Ochs, Kathleen, 88, 89
Ogilvie, Sheilagh, 173
Oldenburg, Henry, 87, 203, 282
open science, 183-185, 189, 202, 318

and cumulativeness of knowledge,
319

open-source ethics, in the Republic of
Letters, 184

open-source system, 183
openness, 25, 144, 197, 297

in the Republic of Letters, 202, 203
to new ideas, 144



396                                                           Index 

Opium Wars, 334
Opticks , 108
Optics, 101
Orta, Garcia de, 145
Ostrom, Elinor, 122, 185, 187
Ottoman Empire, 188, 290
Oughtred, William, 207
Oxford University, 151
O’Brien, Patrick, 286, 296
O’Malley, C.D., 134
O’Malley, M., 40

Padua, 110, 174, 204
Padua, university of, 173, 188, 256, 281
Pagel, Walter, 261
Palissy, Bernard, 138
Pallavicino, Ferrente, 260
Pancaldi, Giuliano, 201
Panciroli, Guido, 259
Panipat, battle of, 290
Papin, Denis, 203, 233, 270
Paracelsus, 73, 105, 151, 156, 157, 162, 213,

214, 251, 261, 309, 330
Parent, Antoine, 272
Paris, 151, 175, 176, 188, 212, 281

salons in, 200
Parker, Samuel, 80
Parthasarati, Prasannan, 164
Pascal, Blaise, 162, 241, 248, 261, 262, 264,

201, 217, 281
Pasteur, Louis, 158
patent offices, 319
patent system, 202
patents, 16
patience capital, 140
patronage, 16, 87, 106, 109, 111, 172, 176,

177, 179, 181-183, 188, 203-208
and scientific prestige, 219

Paul IV, Pope, 170, 171
Paul V, Pope, 176
peanuts, 316
peer review, 217
Peiresc, Nicolas C.F. de, 95, 130, 137, 161,

162, 194, 198, 200, 201, 207, 280
Pemberton, Henry, 110
pendulum clocks, 83, 162
penny post, 195
Perdue, Peter, 296
Pérez-Ramos, Antonio, 70, 77, 79, 95, 98
Perkins, Merle L., 263
Perkinson, Henry J., 159, 161, 179
perpetual peace, ideal of, 263
Perrault, Charles, 250, 262
Persia, 290
persuasion, 20, 23, 33, 35, 44, 45, 190, 211

and biases in cultural evolution, 209
and the market for ideas, 190

in the Industrial Enlightenment, 279
Perugia, 204
Pestré, Abbé Jean, 79, 96
Peter the Great, Czar, 199
Peterson, Willard, 324, 328
Petty, William, 86, 87, 88, 229, 243, 263
phase transition, in European innovation,

287
Phelps, Edwin, 123
phenotype, 28
Philosophical Transactions, 87, 282
phlogiston theory, 177, 208, 220
Phoenicia, 132
physical sciences, Newton’s impact on,

103
physicians, 125, 158, 162, 251, 252

and patronage, 204
Jewish, 257

physiocrats, 329
Pietism, 244, 245
Pinker, Steven, 315
Pitcairne, Archibald, 102
plague, 308
Planck, Max, 65
plasmids, 144
Plat, Sir Hugh, 74, 97, 185
Pleijt, Alexandra M. de, 124
Pleiotropy, 28
Pliny, 151, 152
pluralism, 13, 53, 80, 129, 131,  156, 166,

170, 174, 219, 233
European, 289

pneumatic chemistry, 271
Po river, 204
Poland, 95, 126, 171, 175, 188
Polanyi, Michael, 62
Pole, Reginald, 170
polite society, 155
Pollard, Sidney, 263
Pomeranz, Kenneth, 286, 287, 291
Poovey, Mary, 84, 216
Pope, Alexander, 111
Popper, Karl, 75
population thinking, 31
porcelain, in China, 148
Porter, Michael, 14
Porter, Roy, 242, 268
positive checks, 314
positive-sum game, 267
postal networks and services, 36, 195, 196
Postel, Guillaume, 258
potatoes, 145
Potsdam, 178
Poynter, F.N., 91
practical intelligence, and innovation, 269
Prague, 212
Prak, Maarten, 148, 173



Index                                                            397

precision, rhetoric of, 279
preferences, 8, 14, 44

part of culture, 8
regarding time, 141

prescriptive knowledge, 48, 184, 185, 320
Preußische Akademie der Wissenschaften, 282
Priestley, Joseph, 82, 241, 245, 248, 266,

277, 278
primitivism, 265
Principia Mathematica, 15, 99, 103, 106, 108,

112, 243
printing, in China and the Islamic world,

292
printing houses, and the Republic of Letters,

189
printing press, 36, 42,144, 159, 160, 177
priority disputes, 202
priority rights, 201
prisca theologia, 210
Pritchett, Lant, 126
prizes, 16
progress, 159, 247-266, 268

belief in, 254, 19
idea of, 223, 253 
in Britain, 264 
in China, 309
in evolutionary systems, 33
material, 259

prohibitions, of books, 156
property rights, 122

in knowledge, 184, 201
propositional knowledge, 48, 143, 184, 202,

288
bridges to practical needs, 241
Chinese, 337
in Europe and China, 315

Prussia, 126
Prussia, Queen of, 106
Ptolemaic-Aristotelian dogma , 150
Ptolemy, 32, 151, 152, 258, 318
public science, 155, 196, 222, 282

culture of, 223
publishers, 189
punctuality, as a cultural trait, 40
Puritan culture, and economic performance,

234
Puritan ideology, 237
Puritan science, 229, 231, 233

and Anglican science, 238
and religion, 245

Puritan values, 236
in American colonies, 268

Puritanism, 85, 94, 111, 115, 194, 227-229,
236

and Pietism, 244
and science, 229
and the Republic of Letters, 229

attitude to science, 230
internal differences in, 238
success of, 230

Pyrenees, 169

Qi, Han, 325
Qian, Wen-yuan, 300, 303
Qianlong emperor, 326, 333, 334
qianxu, concept of, 294
Qin dynasty, 297
Qing dynasty, 286, 291, 293, 298, 300,

301, 303, 304, 310, 314, 324, 330
Quakers, 128, 231
quantification, 100, 263

in chemistry, 280
in scientific method, 279

Queen Anne’s Law, 202

Racine, Jean, 207
Rainhill competition, 125
Ramus, Petrus, 74, 77, 138, 151, 301
Rand, Ayn, 60
Rattansi, P.M., 252
Rawski, Evelyn, 291
Rawski, Thomas G., 286, 290, 303, 314
Ray, John, 91, 92, 94, 155, 229, 238
Raylor, Leslie, 86
Réaumur, René, 242, 274
rebellions, anti Qing, 308
recombination, of technological

components, 41
Recorde, Robert, 74
Redi, Francesco, 156, 204
Rees, Graham, 70, 98, 237
Reformation, 133, 150
Régnier, Edme, 274
religion, 121, 124-136, 141, 142, 149-151,

227, 228, 260
and Enlightenment science, 115
and science, 229, 245, 260
in China, 299, 330, 336
in England, 231-240, 246
Judeo-Christian, 336

religious tolerance, 132
see also tolerance

Renaudot, Théophraste, 194
Renzong emperor, 307
replicators, 44
Republic of Letters, 84, 85, 101,  127, 132,

157, 158, 161, 170, 174, 175-224,
247, 282, 340

and generalized morality, 295
and innovation, 300
and institutions, 214
and the Enlightenment, 216
and the market for ideas, 208
as a “space,” 265



398                                                           Index 

Republic of Letters (continued)
as an elite phenomenon, 283
cosmopolitan, 265
in China, 309
institutionalization of , 282
private order institution, 259
superstars in, 213
transnational character of, 243
unpredictability of, 220

Republic of Science, 214, 220
reputation games, 203
reputation mechanism, 282
reputations, 56, 128, 154, 181, 183-189,

215, 218, 282
in the Republic of Letters, 200-208
payoff in market for ideas, 188

Rescher, Nicholas, 76
resistance to change, of evolutionary

systems, 30
resistance to innovation, 16, 19, 65, 165

in China, 300
resistance to technological progress, 278
respect, 39, 82, 124, 153, 182, 194, 207,

248,  297
for ancient wisdom, 17, 153, 194, 248,

249, 252-255, 258, 294, 297, 308,
318, 332

for bourgeoisie, 121
for labor, 122, 136, 139

responsa, 128
Respublica Christiana, 186
Respublica Literaria, 186
Reston, James, 152
revolutions, 54
Reynolds, Richard, 277
Reynolds, Terry, 272
Rheticus, Georg Joachim, 197
rhetorical bias, 52, 55, 56, 100, 110, 115,

133, 217, 219, 262
rhetorical criteria, 45
Ricardo, David, 278
Ricci, Matteo, 300, 303, 325, 334
Richardson, Philip, 316
Richelieu, Cardinal, 171, 241
Richerson, Peter J., 8, 24, 26, 33, 36, 48, 65
Rider, Robin E., 279
Ridley, Matt, 27
Ringmar, Erik, 59
risk, preferences toward, 141
Roberts, Lissa, 139, 140, 269
Roberts, Richard, 125
Roberval, Gilles de, 281
Robins, Benjamin, 271
Robinson, Eric, 79, 265, 268
Robinson, James, 5, 10-12, 61, 174

Robison, John, 274
Rodrik, Dani, 14
Roe, Shirley, 102
Roetz, Heiner, 136
Roland, Gerard, 11, 18
Roman Inquisition, 171
Rome, ancient, 132, 143
Ronan, Colin A., 298, 301, 323, 336
Rose Diagram, 52
Rosen, Sherwin, 213
Rosen, Stanley, 250
Rosenberg, Nathan, 200, 283
Rosenthal, Jean Laurent, 286, 288
Rossi, Paolo, 70, 72, 75, 85, 146, 151,

162, 198, 247, 254, 261
Rota Club, 87
Rotterdam, 175
Rousseau, Jean Jacques, 96, 109, 177,

255, 263, 265, 276
Rowe, William T., 290, 294, 303, 304,

306, 320, 329, 330
Royal Institution, 90
Royal Society, 68, 70, 86, 87-90, 93, 105,

108, 109, 111, 154, 181, 191, 196,
207, 229, 222, 230, 232, 237, 280-
282

Rozier, François, 194
Rudolf II, Emperor, 182, 185, 188, 206,

207, 219
Rumford, Count, 90, 265
Ruscelli, Girolamo, 137
Russia, 149

Saeger, David de, 303
Saez-Marti, Maria, 35
Saint Pierre, Abbé, 241, 263
salient event bias, 55, 219
Salomon’s House, 77, 89, 115
salons, 217
saltationism, 26, 27
Sandberg, Lars, 126
Sapienza, Paola, 13, 14
Sarpi, Paolo, 127, 176
Saviotti, Paolo, 31
Scaliger, Joseph, 179
Scandinavia, literacy in, 126
Schäfer, Dagmar, 328, 329, 335
Schaffer, Simon, 139, 140, 191, 192, 209,

223, 269
Schall von Bell, Johann Adam, 324
Scheele, Karl Wilhelm, 271
Schich, Maximilian, 175
Schliesser, Eric, 102
Schmidt, Benjamin, 139
Schoeck, R.J., 151, 179, 217



Index                                                            399

Schofield, Robert E., 245
Schreiber, Darren, 24
Schumpeter, Joseph A., 60, 64
Schumpeterian growth , 16, 122, 143

and religion, 133
Schwartz, Shalom, 136
Schweinfurt, 281
science, 41, 48, 71, 76, 80, 82, 89, 146, 163,

211, 216, 219, 233, 275
applications of, 193, 223, 269, 272
British vs. Continental, 241
Chinese, 149, 285-290, 298-301, 315-

329, 336-338.
ethos of, 201
Islamic, 66, 131, 148
prestige of, 111, 113
role of Industrial Revolution, 6, 99,

268
social prestige of, 109
see also useful knowledge, open

science
science and religion, relation between, 115,

133, 134, 228, 231, 238, 245
science, Chinese, 289, 337
scientific instruments, 56, 190, 216
scientific progress, and religion, 227, 228

inevitability of, 262
Scientific Revolution, 113, 142, 148, 215,

228, 268, 279
and kaozheng school, 327
multinational effort in, 242

Scotland, 264
Scott, H.M., 178
Scottish universities, 173
secrecy, 184
selection, unit of, 29
Sened, Itai, 5
Servetus, Miguel, 134, 159, 260
Shaftesbury, Earl of, 155
Shakespeare, William, 248
Shank, J.B., 106, 107, 109, 114, 115, 193,

263
Shapin, Steven, 77,  84, 105, 109, 155, 190,

192, 203, 209, 228, 231, 237
Shapiro, Barbara, 55, 76, 100, 216
Shariff, Azim F., 128
Shaw, George Bernard, 59
Shen Kuo, 336
Shennan, Stephen, 49
Shipley, William, 90
Shiue, Carol, 290
shixue movement, 324

and concrete studies, 325
studies, 320

shiyong,  and practical knowledge, 325
Siku quanshu, 333

Silberman, Leon, 310
Silesia, 188
Sima Guang, 306, 330
Simonson, Tatum, 44
Sinclair, John, 276
Sivin, Nathan, 286, 303-305, 312, 318,

321, 324,  327, 336
on the Needham puzzle, 317

Skempton, Alec, 125
skepticism, 157, 191
skill-technology complementarity, 121
Slack, Paul, 75, 86, 172, 174, 223, 247,

288
slave societies, 120
slave trade and slavery, abolition of, 277
Slezkine, Yuri, 131
Sloane, Hans, 111, 275
smallpox variolation, 149
Smeaton, John, 84, 125, 185, 280
Smiles, Samuel, 125
Smith, Adam, 52, 60, 63, 65, 102, 115,

168, 200, 248, 276, 277, 282, 283,
329

Newton’s influence on, 103
Smith, Pamela H., 139, 177
Smithian growth, 16, 121, 122

and cultural beliefs, 141
and religion, 132
and technological progress, 290

Sng, Tuan Hwee, 169, 301
Snobelen, Stephen D., 104, 115
social contract, 267
social entrepreneur, 59
social learning, 35
socialization, 34-37, 39

and economic growth, 51
societies, improving, 265
societies, scientific, 42
Society of Arts, 90, 265
soda-making process, 270
Solow, Robert, 5
Song dynasty, 286, 295, 300, 302, 306,

313, 333, 336
Song Lixue School, 307
Song Yingxing, 328, 332
Sorbière, Samuel, 95
Sorbonne, 177
Sorel, Georges, 250
Sorrenson, Richard, 108
Spadafora, David, 250, 265
Spain, 169, 220
Spanish Enlightenment, 172
Spence, Jonathan, 322
Spencer, Herbert, 335
Sperber, Dan, 46
spices, 163



400                                                           Index 

Spiegel, Mark A., 123
Spinoza, Baruch, 68, 127, 132, 157, 164,

177, 197, 201, 206, 207, 227, 309,
341

Spolaore, Enrico, 14, 34, 43
spontaneous generation, of plants, 156
Sprat, Thomas, 83, 84, 88, 89, 191, 198,

230, 237, 246
Squicciarini, Mara, 121, 283
St. Augustine, 186
St. Petersburg, 110
St. Thomas, 266, see also Aquinas
Stahl, George Ernst, 83
Stanhope, Earl of, 239
Stark, Rodney, 132, 313
Starkey, George, 252
steam engine, 41

and science, 270
cultural effects of, 278

Stearns, Raymond Phineas, 72
Stebbins, G. Ledyard, 31
Steele, Brett, D., 271
Stephenson, George, 125
Stern, Scott, 62
Stevin, Simon, 146, 147, 185, 198, 204
Stewart, Dugald, 79, 115
Stewart, Ian, 30
Stewart, Larry, 99, 113, 155, 196, 222, 223,

241, 268, 282
Stewart, M.A., 197, 212
Stigler, George, 62
Stigler, Stephen, 202
Stigler’s Law, 202
Stirling engine, 27
Stone, Lawrence, 234
Storr, Virgil, 59
Strabo, 151
Strasbourg, 174
Strasser, Gerhard, 94
Streit, Manfred, 166
Stubbe, Henry, 251
Styles, John, 288
Su brothers, 302
Su Shi, 306
Su Song, 336
Su Sung clock, 318
Su Zhe, 306
sugar, 163
sumptuary laws, 154
Sung Ying Hsing , 328
Sunni Revival, 67, 256
superstars,

economics of, 213
in the Republic of Letters, 214

Sutton, Robert B., 197
Swammerdam, Jan, 202

Swedberg, Richard, 59
sweet potatoes, 316, 325, 332
Swift, Jonathan, 218, 269

Battle of the Books, 251
Swiss towns, 174
Switzerland, 169
Sydenham, Thomas, 90, 91
Sylva Sylvarum, 72, 81, 92
syphilis, in China, 332
Szostak, Rick, 10

Tabellini, Guido, 13, 18, 295
tables, and scientific rhetoric, 280
tacit knowledge, 47, 120, 192
Tadelis, Steve, 35, 54
Tambiah, Stanley Jeyaraja, 211
Tamerlane, 315
Tang dynasty, 286, 295, 302
Tasso, Francesco de, 195
Tassoni, Alessandro, 254
tea, 145, 163
technological change, 4, 16, 39, 75, 119,

136, 138, 158, 214, 277, 288, 289,
321

and economic growth, 268
experience-based, 289

technological creativity
religious origins of, 136

technological progress, 3-5, 7, 17, 19, 20,
27, 33, 40, 76, 81, 99, 120, 122.
124, 126, 143, 222, 224, 259, 260,
266, 269, 273, 278, 283, 288, 290,
296, 321, 337, 339, 341

technology
European domination of, 148
virtuousness of, 19, 127
see also useful knowledge 

Teich, Mikulas, 242
telescope, in China, 326
Telesio, Bernardino, 73
Temple, William, 253
The Advancement of Learning, 95, 104, 217
Theophilus, 142, 143
thermometers, 83, 162
Thirty Years War, 219
Thomist synthesis, 130, 133, 163
Thou, Jacques August de, 198
Ticchi, Davide, 31, 65, 165
tightness

of beliefs, 45
of society, 126
of knowledge, 209

Toland, John, 114, 127, 177
tolerance, 13, 53, 156, 175, 177, 178, 219,

233
Tomory, Leslie, 271



Index                                                            401

Tooby, John, 47
Torricelli, Evangelista, 104, 130, 160, 162,

201, 213, 241, 270
Toulouse, 260
Towneley, Richard, 154
trade, in antiquity, 132
Trail, R.R., 91
Transactions of the Royal Society, 196
translators, 186
transnationality, 150, 170, 178-180,186,

187, 189, 193, 202, 227,265, 314
of culture, 227
of scientific community, 242
of the Republic of Letters, 179, 180,

187, 189, 193, 228
transparency, 183
Transylvania, 188
Trattner, Walter I, 74
Traugott, John, 254
Trevithick, Richard, 276
Triandis, Harry C., 18, 126, 258
TRIM (Transmiss ion  i so la t ing

mechanisms), 144, 145, 150
Trinity College, 93
Trithemius, Johannes, 65
trust, 13, 16, 61, 121, 128, 129, 190, 191
Turgot, Anne-Robert-Jacques, 263, 264,

276
turkeys, 145
Turner, G. L’E., 222
Tuschman, Avi, 25
tweakers and tinkerers, in the Industrial

Revolution, 119
Twysden, John, 251, 252
Tzu-po Ta-kuan, 326

Ultee, Maarten, 187, 194
Unger, Richard, 145
Unitarianism, 177, 231, 246
United States, 126
universities, 125, 172, 173, 182, 304

patronage as an alternative to, 207
untight knowledge, 252
upper tail human capital, 121, 125, 127,

215, 282
Urban VIII, Pope, 171
useful knowledge, 4, 6, 7, 8, 14, 18, 26, 29,

36,41, 42, 68, 85, 88, 98, 99, 116,
130, 142-148, 158, 183-191, 218,
230, 236, 250, 267, 268, 270, 273,
277, 306, 314, 315, 324, 336

access to 41, 183, 222, 309, 331
and cultural entrepreneurship, 66
and experiments, 73
and Industrial Enlightenment, 139,

244
and institutional change, 259
and religion, 133, 245

Bacon’s views of 75, 78, 81, 84, 98
commerce’s effects on, 161
defined, 19
economics of, 184
engine of growth, 67, 133, 215, 216,

221, 267, 273, 274, 277, 330
flourishing in Europe of, 289
in China, 294, 295, 297, 300, 305,

311-313, 324, 327, 336, 337
local technological projects in, 140
Newton’s role in, 104, 109, 111, 114
objectives of, 238
open source, 183
progress in 247-249, 255, 259, 261
property rights in, 184
Puritans’s role in, 227
role of elite in, 119, 142, 282
transmission of 124, 125
virtuousness of, 267
Wilkins on, 94, 96.

Utrecht, 174
Utrecht, University of, 212

Valerius Terminus, 85
Valois, Louis Emmanuel de, 207
values, 8, 34, 39, 44, 45
van Berkel, Klaas, 138, 194
van Dyck, Anthonie, 204
van Helmont, Jan Baptist, 86, 156, 157,

240, 251, 261, 272, 279
van Leeuwenhoek, Antonie, 188, 199,

207, 239
van Schooten, Frans, 106
van Zanden, Jan Luiten, 124, 148, 173,

291-293
Vanini, Lucilio, 260
Varignon, Pierre de, 106
Vaubel, Roland, 166
Vaucanson, Jacques de, 274
venatio, science as , 146
Venice, 173, 174, 176, 281
Verbiest, Ferdinand, 311
Verdier, Thierry, 13, 34, 36-38, 236
verifiability, 218
Vermeij, Geerat, 9, 32, 33
vernacular languages, 56
Vesalius, Andreas, 134, 162, 260, 330
vested interests, 16
Vickers, Brian, 76
Vico, Giambattista, 265
Vienna, 177
Viète, François, 106
Vigenère, Blaise de, 254
Vincenti, Walter, 22
Vindigni, Andrea, 31, 65, 165
virtuosi, 154, 155
vis-viva, 112
Vitelleschi, Muzio, 212



402                                                           Index 

Vives, Juan Luis, 137, 176, 213
Viviani, Vincenzo, 204, 281
Voetius, Gisbertius, 174, 212
Voigtländer, Nico, 55, 121, 283
Volder, Burchard de, 106
Volta, Alessandro, 272
Voltaire, 68, 96, 107, 109, 110, 114, 115,

119, 132, 176, 177, 199, 219, 243,
261, 262, 269

von Guericke, Otto, 162
von Haller, Albrecht, 275
von Kármán, Theodore, 257
von Taxis, Franz, 195
von Waldeck, Franz, 175
Voth, Joachim, 55
voyages of discovery, 145, 159, 161

and mathematics, 147
and scientific advances, 146

Vries, Peer, 4, 5, 8, 286, 288
Vries, Jan de, 234, 287

Wacziarg, Romain, 14, 34, 43
Wadham College, 87, 93
wages, in China, 288
Wallis, John, 87, 105, 229, 232
Wang Anshi, 306, 308
Wang Pi, 317
Wang Yangming, 302, 323
Wang Zhen, 331
Waquet, Françoise, 187
warring states, age of, 297
Wason, P.C., 51
water power, 143
Watson, Foster, 137
Watt, James, 109, 125, 277, 268, 274
weak ties, 191, 295
Weber, Max, 230, 231, 234
Weberian values, and economic growth,

122
Webster, Charles, 86, 87, 94, 159, 194, 229,

235, 238
Webster, John, 235
Wedgwood, Josiah, 66, 84, 185, 277, 283
Weismann barrier, 25
Weismann, August, 44
Wesson, Robert, 164
Western Christianity, 170
Western knowledge, Chinese attitudes

toward, 311
Westfall, Richard, 106, 109, 115, 203, 206,

232
Westman, Robert, 158
Westminster Abbey, Newton’s epitaph in,

111
Whigs, 229

Whiston, William, 100, 110
White, Andrew Dickson, 133, 150
White, Lynn, 119, 135, 136, 142, 143

on economic growth, 17
White, Michael, 100
Wieland, Christoph Wieland, 243
Wilkins, John, 87, 93, 94, 153, 155, 229,

238, 255
Williams, David, 68
Williams, George, 30
Willis, Thomas, 91
Willughby, Francis, 94, 229
Wilson, Andrew, 143
Winter, Sidney, 22
Wiseman, Richard, 91
witchcraft, 220
Withers, Charles, 265
Wittenberg, university of, 173, 174
Woeßmann, Ludger, 127
Wolff, Christian, 245
women, and the Republic of Letters, 199
Wong, Bin, 286, 288
Woodside, Alexander, 291, 303, 304, 306,

321
Woodward, Hezekiah, 235
Wootton, David, 55, 160, 201, 213, 216,

218, 248, 270, 272, 317
World Values Survey, 13
Worm, Ole, 158, 240
Wotton, William, 95, 198, 253
Wren, Christopher, 87
Wright, Thomas, 222
wunderkammern, 153
Wuthnow, Robert, 174, 180, 276

Xu Guangqi, 325, 327, 332
Xue, Melanie Meng, 293, 326
Xunzi, 297, 318, 329
xylography, 292

Yan Roju, 327
Yan Yuan, 302
Yang Guangxian, 311
Yates, Frances, 73, 210
Yongle Dadian, 331
Yongle emperor, 299, 331
Yongzheng emperor, 312, 333
Young, Arthur, 276, 327
Yuan dynasty, 298-300, 307, 313
Yuchtman, Noam, 127

Zaccaria, Francesco Antonio, 131
Zagorin, Perez, 76, 78, 79, 132, 233
Zak, Paul J., 13
Zamenhof, Lazar, 257



                                                                 Index     
                                                     

                                                      403

Zelin, Madeleine, 290
Zheng He, 308
Zhou dynasty, 136
Zhu Shunshui, 310
Zhu Xi, 299, 301, 302, 307, 323, 329

as a cultural entrepreneur, 335
neo-Confucian orthodoxy, 308, 322
triumph of ideas, 307

Zilibotti, Fabrizio, 7, 236

Zilsel, Edgar, 136, 138
Zingales, Luigi, 13, 14
Ziman, John, 22, 31, 62
 Zittel, Claus, 78
zoology, 91
zunshi, concept of, 294
Zuñiga, Diego de, 212
Zurich, 171, 204
Zurndorfer, Harriet, 325




