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Innovation as economic history:
Some reflections on Joel Mokyr’s
vision and achievement after

the Nobel Prize

ALESSANDRO NUVOLARI

Abstract: This paper offers a reappraisal of the contributions of Joel Mokyr to our
understanding of the origins of Modern Economic Growth. In doing so, it highlights the
specificities of Mokyr’s method and provides a critical discussion of the central concepts
that structure his interpretative framework. It argues that, taken together, his major works
amount to an integrated and insightful «grand narrative». Moreover, the paper contends
that Mokyr’s scholarship serves not only as a historical interpretation but also as a valuable
analytical outline for economics itself, showing how we can approach the study of the sources
and drivers of useful knowledge.

Keywords: Useful knowledge; Industrial Revolution; Joel Mokyr; Nobel Prize.
JEL codes: NO1, O30, O40

1. INTRODUCTION

Following the 1993 Nobel Prize awarded to Robert Fogel and Douglass
North, many economic historians assumed that economic history had received
its definitive and final recognition within the economics profession, and that
a similar feat was impossible to be repeated in the future. Yet, over the last
thirty years, economic history has demonstrated to be a vibrant and diver-
sified field, projecting in the past all the sub-fields and complexities of con-
temporary economics (micro, macro, finance, labour, industrial organization,
etc.), while developing some novelties of its own, including a high variety of
innovative methodological tools and creative use of historical sources. In this
sense, the assessment of McCloskey (1976) about the significant contribution
that economic history can bring to modern economics has been largely ful-
filled.! The awarding of the Nobel Prizes in 2022 to Ben Bernanke, Douglas
Diamond, and Philip Dybvig «for research on banks and financial crises», in
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2023 to Claudia Goldin «for having advanced our understanding of women’s
labour market outcomes,» and in 2024 to Daron Acemoglu, Simon Johnson,
and James A. Robinson «for studies of how institutions are formed and affect
prosperity», recognizes the work of scholars who have drawn extensively in
their studies — though in different ways — on economic history and historical
sources. These awards confirm the critical role of historical perspectives in con-
temporary economics research.?

The awarding of the 2025 Nobel Prize to Joel Mokyr marks a further
major step in this trajectory.’ Unlike economists who use history primar-
ily as a tool to advance economic theory, Mokyr is a self-conscious and
dedicated economic historian, whose central commitment has been to the
reconstruction and interpretation of the past. While his work has undeni-
ably yielded insights that refine theory and inform contemporary policy,
these outcomes emerge organically from his historical inquiry rather than
from any deliberate theoretical or policy agenda. In this sense, his recogni-
tion highlights not merely the use of history within economics, but the af-
firmation of economic history as an autonomous and vital forge for advanc-
ing the frontiers of economic research. The economic history community
should wax ecstatic. This Nobel prize presents a unique opportunity to fur-
ther raise the profile of economic history within economics — by strength-
ening its presence in undergraduate and graduate education, unlocking
new avenues for research funding, and inspiring a new generation of young
scholars to further push the frontier of the field. Nunc est bibendum, nunc
pede libero pulsanda tellus...

Economists and scholars of innovation should also rejoice, albeit perhaps
with a touch of bittersweet feeling. For the first time, a Nobel Prize has ex-
plicitly recognized the connection between innovation and economic growth.
This marks the resolution of an often-lamented paradox: the very driver of
economic prosperity that has shaped modern economies had long received
scant attention from the Nobel committees. In this respect, the awards reflect
the discomfort of mainstream economic theory in fully accounting for how
innovative processes actually unfold in the real world. At the same time, it
is regrettable that the contributions of the «founding fathers» of the modern
economics of innovation — Chris Freeman, Richard Nelson, Nathan Rosen-
berg, and Sidney Winter — will remain unrecognized.* This observation is in

2 For two perceptive assessments of the significance for economic history of the Nobel prize awarded to
Goldin and Acemoglu, Johnson and Robinson, see respectively Mancini (2024) and Federico (2024).

> Joel Mokyr has shared the prize 50%-50% with Philip Aghion and Peter Howitt. The overall motiva-
tion of the prize is «for having explained innovation-driven economic growth». In particular, the com-
mittee highlighted that the motivation for Mokyr is «for having identified the prerequisites for sustained
growth through technological progress», while for Aghion and Howitt is «for the theory of sustained
growth through creative destruction» (see https://www.nobelprize.org/prizes/economic-sciences/2025/
summary/, accessed February 10, 2026).

4 Dosi and Nelson (2010) argue that the modern economics of innovation emerged from what they term
the «Sussex—Yale-Stanford synthesis,» named after the universities where the pioneering scholars and re-
search centers in the field were based: Chris Freeman at the University of Sussex (SPRU), Richard Nel-
son and Sidney Winter at Yale University, and Nathan Rosenberg at Stanford University. Seminal contri-
butions associated with this tradition include Freeman (1974; with revised editions in 1982 and, with Luc
Soete, in 1997), Nelson and Winter (1982), and Rosenberg (1976, 1982). A comprehensive overview of
the findings of this research program is provided by the two volumes Hanbdook of the Economics of In-
novation edited by Hall and Rosenberg (2010a, 2010b). The first volume contains an important historical
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no way meant to diminish the achievements of the 2025 laureates, but rather
to highlight the broader profession’s continued reticence in acknowledging
the groundbreaking work on innovation of some pioneering scholars.

Curiously enough, for a long time, mainstream neoclassical econom-
ics — while acknowledging technical progress as the fundamental driver of
modern economic growth — treated it as essentially «exogenous», or more
precisely, as a phenomenon not fully amenable to explanation within the stan-
dard economist’s toolkit.” A significant turning point came with the emer-
gence of «endogenous» growth theory in the late 1980s and 1990s. This lit-
erature introduced a new class of growth models in which the generation of
innovations and investment in technology were explicitly incorporated, while
retaining the core assumptions of the neoclassical framework, namely perfect
rationality and equilibrium behaviour (Verspagen 1992).¢ Aghion and Howitt
(1992), the contribution recognized alongside Mokyr in the 2025 Nobel prize,
belongs to this research trajectory. It represents an attempt to formalize key
features of Schumpeterian dynamics, most notably creative destruction, within
a standard optimizing framework. Overall, Mokyt’s broader perspective, with
its closer attention to the historical and institutional realities of innovation
processes, appears more aligned with the evolutionary perspectives than with
the abstract formalism characteristic of endogenous growth models.

In the remainder of this essay, I will provide a concise critical overview
of Mokyr’s contributions, focusing mostly on his research on innovation and
innovation-driven growth, the work that ultimately led to the Nobel Prize.
It is worth noting that, alongside this research, Mokyr has also made im-
portant contributions in other areas. However, this essay will not attempt a
comprehensive account of his entire body of research.

2. MOKYR’S EARLY CONTRIBUTIONS

Joel Mokyr was born in 1946 in Delft, the Netherlands. Around the age
of nine, his family immigrated to Israel, where he grew up in Haifa. He
completed his undergraduate studies in History and Economics at the He-
brew University of Jerusalem and went on to pursue a PhD in economic
history at Yale University under the supervision of William Parker.

As is common with scholars who have produced throughout their lives
a large and influential body of work — such as Marx or Schumpeter — it is
tempting to distinguish Mokyt’s career into «early» and «later» phases to
capture the evolution of his research agenda (Buyst 2018). Mokyr’s eatly
contributions were primarily devoted to applying the «new economic his-
tory» framework to contexts where it had not previously been used.” His

chapter by Mokyr (2010). Notably, in line with the «founding fathers» of the economics of innovation,
Mokyr likewise advocates an evolutionary approach to the study of innovation and technological change.

> This approach is most clearly articulated in the Solow growth model, where technological change is
represented by means of an «exogenous» shift of the aggregate production function (Solow 1956).

¢ For a penetrating critique of «endogenous» growth models, see Nelson (1998).

7 For an overview of the «new economic history» or Cliometric revolution, see Cioni, Federico and Vasta
(2021). They highlight a key distinction between the Cliometric revolution of the 1960s, which informed
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PhD thesis was a major comparative study of early industrialization in Bel-
gium and the Netherlands (Mokyr 1976). This comparative approach al-
lowed him to examine countries with significant cultural and geographical
similarities but divergent economic outcomes with Belgium being a leader
and the Netherlands a laggard in early European industrialization.

The PhD thesis exemplified the «new economic history» methodology: it
combined the formulation of interpretive hypotheses through formal eco-
nomic models with a systematic effort to retrieve and construct quantitative
data from a wide array of historical sources in order to test them. Mokyr
offered a sophisticated explanation for the differing trajectories of industri-
alization, emphasizing the role of real wages. In Belgium, low real wages en-
couraged higher rates of investment and rapid industrialization, whereas the
opposite dynamic occurred in the Netherlands.

The second major contribution of the «early Mokyr» is the book (and
the related research) on Irish economic history published in 1983 (Mokyr
1983). Intrigued by the study of the «relative failure» of the Netherlands to
industrialize, Mokyr thought that the systematic analysis of the Irish econ-
omy — an even more striking case of economic failure than the Netherlands
in the first half of the nineteenth century, could yield further insights on
the dynamics of European industrialization (Mokyr 2005a). In this case, the
main methodological tack was the systematic use of cross-sectional econo-
metrics across Irish counties to unravel the determinants of economic un-
derdevelopment. ®

To sum up, the «early Mokyr» was an economic historian firmly embed-
ded in the «new economic history» tradition, unbound by specialization in
a single theme or country, and adept at moving across diverse sources and
methodologies. In this phase of his career, he also wrote the introduction
to an influential volume on the British Industrial Revolution (Mokyr 1985).
The collection brought together a series of important essays exploring both
the causes and the consequences of Britain’s industrial transformation. A
substantially revised version of this introduction was later published in 1993
(Mokyr 1993). In this piece of research, Mokyr demonstrates his skill in
conducting wide-ranging historiographical surveys, which would become a
hallmark of his later work. He is able to summarize and effectively compare
hundreds of research contributions, producing coherent syntheses and dis-
tilling them into original interpretative accounts.

the early work of Mokyr, and the resurgence of historical economics in the 1990s. The earlier movement
represented a systematic effort to introduce new frameworks and methodologies for addressing questions
in economic history, whereas the later wave focused on using historical cases and evidence either to ad-
vance new theoretical perspectives or to uncover some hidden historical roots of contemporary economic
and social outcomes, as exemplified in «persistence studies».

8 On the side of methodological novelties, Mokyr (1983) introduced in economic history the use of
age-heaping as a tool to measure the degree of «quantitative sophistication» in a population (see also
Mokyr and O Grada 1982). Following the work of A'Hearn, Baten, and Crayen (2009, in the 2010s this
method would become a major trajectory of research for historical studies of human capital. For a dis-
cussion of the continuing relevance of Mokyr’s original approach, see A'Hearn, Delfino, and Nuvolari
(2022).
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3. THE ECONOMIC HISTORY OF TECHNICAL CHANGE

The turning point between the «early» and the «late» Mokyr is usually
identified with the publication of The Lever of Riches (Mokyr 1990a, see
Buyst 2018). Mokyr himself recounts that he arrived at the theme of inno-
vation almost by accident, when his colleague EM. Scherer invited him to
write a concise reference survey on the long-run history of technical change
(Mokyr 2005a). The Lever of Riches grew out of that project.’

The book contains a narrative survey of long run technological develop-
ment which is still today a useful reference point and can stand comparison
with similar works by historians of science and technology such as Cardwell
(1994). Yet its significance lies not only in its breadth but also in its analyti-
cal ambition. Mokyr advances an evolutionary framework to account for the
dynamics of technical change — an approach he would subsequently refine
and extend in later work. At the core of this framework is an epistemologi-
cal claim: technology is, in essence, knowledge. The evolution of this body
of knowledge is shaped by a specific «selection environment» that deter-
mines which techniques are adopted and improved — through mechanisms
such as learning by doing and learning by using — and which are rejected
and abandoned.!'® Crucially, selection environments differ across societies
and civilizations. They reflect geographical, cultural, political, and economic
conditions, and some configurations are more conducive to sustained and
rapid technological progress than other.

The theme of societal resistance to new technologies is expanded in Mokyr
(1992), where Mokyr applies his perspective to the machine breaking riots of
the industrial revolution. He observes that, within the contemporary Euro-
pean context, the decision of the British government to side decisively with
innovators and to repress the riots was exceptional. In other countries, politi-
cal elites adopted more accommodating or compromise-oriented responses.
In Mokyr’s view, the British state’s stance may have been an important factor
in precipitating and sustaining the Industrial Revolution in Britain. !!

In his analysis of the processes that generate new technologies, Mokyr in-
troduces the influential distinction between micro- and macroinventions. In
its original formulation (Mokyr 1990a, p. 13), microinventions are defined as
«small, incremental steps that improve, adapt and streamline existing tech-
niques», whereas macroinventions are «inventions in which a radical new
idea, without a clear precedent, emerges more or less ab nihilo».

Mokyr argues that these two types of invention stem from distinct gen-
erative processes. Macroinventions are typically the result of serendipitous
breakthroughs and are therefore only weakly responsive to economic incen-

 The compact version was published as Mokyr (1990b).

10 For insightful observations on evolutionary processes in human creativity within an empirical study of

nineteenth-century fiction — observations that resonate closely with Mokyr (1990a) — see Moretti (2000).
According to Moretti, literary production contains an in-built mechanism for discarding the majority of
novelties, which he famously terms «the slaughterhouse of literature». Focusing retrospectively only on
the «survivors» risks producing biased and «whiggish» accounts of literary history.

' For a critical discussion of the literature on the machine-breaking riots during the Industrial Revolu-
tion and of Mokyr’s contribution on this theme, see Nuvolari (2002).
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tives or changes in relative factor prices. Microinventions, by contrast, are
systematic, cumulative, and strongly shaped by economic conditions. They
respond to market signals and institutional frameworks, and they account for
much of the steady improvement in productivity observed over time. Mokyr’s
view of technical change shares important affinities with the application of
Thomas Kuhn’s notions of scientific paradigms and revolutions (Kuhn 1962)
to technological development proposed by Constant (1973) and Dosi (1982).
In the interpretations suggested by Constant and Dosi, microinventions cor-
respond to inventive activities carried out within the boundaries of a prevail-
ing «technological paradigm» — that is, a shared cognitive framework that
guides the search for solutions and is collectively upheld by a community of
technological practitioners. Such paradigms define the relevant problems, the
acceptable methods, and the directions in which improvement is expected to
occur. From this perspective, Mokyr’s macroinventions are conceptually akin
to the emergence of a new technological paradigm in the sense of Constant
and Dosi. Both denote moments of discontinuity, in which established cogni-
tive frameworks are superseded and a new trajectory of problem-solving in-
cremental inventions is set in motion. '?

The coexistence of two distinct processes in the generation of inventions
adds a significant layer of complexity to technological evolution. Technologi-
cal change is neither fully determined by economic forces nor reducible to
pure chance.? By explicitly acknowledging the role of stochastic and ran-
dom elements in the emergence of macroinventions Mokyr opens his analy-
sis to the issue of historical contingency, emphasizing the interplay between
structural forces and random events.

4. USEFUL KNOWLEDGE, THE ENLIGHTENMENT AND THE INDUSTRIAL
REVOLUTION

4.1. Useful knowledge

This epistemological perspective on innovation and technology is further
developed in Mokyr (2002). Both economic historians and historians of
science and technology have long sought to assess the contribution of sci-
ence — particularly the form of science that matured during the Scientific
Revolution of the seventeenth century — to technological progress during
the Industrial Revolution. For a long time, the prevailing consensus was

2 Concerning the generation of macroinventions, Constant (1973) argues that «technological revolutions»
are often instigated by «individual provocateurs». He suggests that the question of why one inventor pro-
duces a macroinvention while another, with similar training and background, does not, may lie «in the
inaccessible personalities of individual men... no conception of paradigmatic change that confines itself to
economic factors, however sophisticated its definitions of demand and expected costs might be, would be
likely to grasp the full complexity of technological revolution. New paradigms are the progeny of beings,
somewhat less, or somewhat more than the “economic man”» (pp. 557, 559). For a similar assessment and
a case study of Edmund Cartwright, see also O’ Brien (1997). This theme will be rehearsed in the debate
between Mokyr and Allen on the origins of the British Industrial Revolution (see Crafts 2011).

B For an empirical study confirming the role of serendipity in the generation of the macroinventions of
the Industrial Revolution, see Nuvolari, Tartari and Tranchero (2021).
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that scientific insights played a minimal role (Hall 1974).'* Early industrial
technologies were rudimentary and appeared largely disconnected from the
«new science» of Galileo and Newton, which focused on «pure» fields such
as astronomy. Even in the most celebrated «high-tech» breakthrough of the
era, the steam engine, the causal relationship seemed reversed: technology
appeared to influence science rather than the other way around, as exem-
plified by Sadi Carnot’s formulation of modern thermodynamics, which fol-
lowed contemporary debates over the performance of low- versus high-pres-
sure steam engines (Fox 1986). In this view, modern science began to make
a substantial contribution to technological change only in the second half of
the nineteenth century, with the establishment of industrial research labora-
tories during the Second Industrial Revolution (Hall 1974).

Within this context, a notable dissenting voice came from Musson and
Robinson (1969), who, through detailed historical case studies, argued that
scientific insights did, in several instances — chemistry being a prime exam-
ple — contribute directly to technological innovation. Science also fostered
industrialization through a variety of indirect channels: it provided practices
and tools for precise measurement, cultivated a culture of experimentation,
and enhanced the skills of mechanicians and engineers. Nevertheless, the
broader scholarly consensus remained skeptical, viewing Musson and Robin-
son’s examples as exceptions rather than indicative of a general pattern.

Mokyr (2002) offered a decisive contribution that cut through this de-
bate. While he acknowledged that the direct impact of the Scientific Revolu-
tion’s insights to many key innovations was limited, he cautioned that focus-
ing exclusively on «genuine scientific knowledge» was too narrow. Innova-
tions generally draw upon a much broader body of knowledge, which he
terms «useful knowledge». In more detail, according to Mokyr:

[...] technology in its widest sense is the manipulation of nature for human mate-
rial gain. Hence useful knowledge [...] deals with natural phenomena that poten-
tially lend themselves to manipulation, such as artifacts, materials, energy and living
things (Mokyr 2002, p. 3).

His perspective therefore situates science as one component within a
larger and differentiated body of «useful knowledge» (codified but also
tacit) that simultaneously contribute to the generation of innovations.

In more detail, useful knowledge consists both of «propositional knowl-
edge» (know what) and «prescriptive knowledge». Propositional knowledge
refers to knowledge about natural phenomena and regularities, while «pre-
scriptive knowledge» or «techniques» consists of executable instructions that
exploit natural regularities to achieve practical ends (know how). Because
such instructions depend on prevailing understandings of natural phenom-
ena, propositional knowledge maps onto prescriptive knowledge. Impor-
tantly, Abraham Flexner’s notion of «useless knowledge» — understood as
curiosity-driven investigation of natural phenomena — is in fact a significant

4 Commenting on the textile machines of the Industrial Revolution, Cardwell aptly notes: «[they] incorpo-
rated no principles, materials or processes that would have puzzled Archimedes» (Cardwell 1994, p. 186).
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component of Mokyr’s concept of «useful knowledge» (Flexner 2017), specif-
ically within the category of «propositional knowledge». Analogously, math-
ematics, insofar as it «is used to describe and analyze the regularities and or-
derliness of nature», is similarly encompassed by «propositional knowledge»
(Mokyr 2002, p. 5).'® Crucially, however, the domain of propositional knowl-
edge extends beyond formal science: it includes experience, artisanal prac-
tice, tacit skills, and even folk knowledge.

Within this framework, the epistemological foundation of techniques can
be more or less «tight». A tight knowledge base implies that a technique
rests on an articulated and accurate understanding of the relevant natural
phenomena. A less tight knowledge base characterizes techniques grounded
in partial or rudimentary understandings. In the limiting case, a technique
may rely simply on the awareness of a regularity in nature, without any ex-
planatory theory accounting for it. !

4.2. The Industrial Enlightenment

This approach enables Mokyr to re-establish a plausible connection be-
tween the Scientific and Industrial Revolutions. The Industrial Revolution
did not depend directly on the theoretical achievements of seventeenth-
century science; rather, it built on the expansion and diffusion of «useful
knowledge» in Europe from the late seventeenth century onward. Mokyr
labels this broader transformation the «Industrial Enlightenment». While
the Enlightenment more generally denotes a complex cultural movement
promoting rational inquiry across domains — politics, law, economics, and
beyond — the Industrial Enlightenment refers specifically to the application
of rational, systematic inquiry to the expansion of useful knowledge. This
expansion was achieved through a strategic set of measures that sharply re-
duced the costs associated with the generation, storage, and dissemination
of useful knowledge (Mokyr 2005b).

5 Abraham Flexner (1866-1959) was the founder of the Institute for Advanced Study at Princeton Uni-
versity, established on the principle that curiosity-driven, unfettered scientific research is essential for
the advancement of human knowledge. Flexner envisioned the Institute as a haven where scholars could
pursue fundamental inquiry without the distractions of teaching or administrative duties, enjoying com-
plete intellectual freedom. As he wrote, the Institute was intended to provide «the facilities, the tranquil-
ity, and the time requisite to fundamental inquiry into the unknown. Its scholars should enjoy complete
intellectual liberty and be absolutely free from administrative responsibilities or concerns» (https://www.
ias.edu/about/mission-history?utm_source=chatgpt.com, accessed February 25, 2026).

16 «Using mathematical skills to apply numerical methods to the interpretation of key words in religious
texts to predict the date of the Apocalypse, as Jewish mystical sages tried to do, does not augment useful
Knowledge» (Mokyr 2002, p. 249). At the same time, it is important to recognize that the development
of mathematics is often driven by practical concerns. For a study of the adoption and use of Indo-Arabic
numerals in Western Europe from a perspective informed by Mokyr’s framework, see Danna (2026).

7 Mokyr’s example here is the knowledge the fresh fruit (in particular citrus) as suggested by James
Lind (1716-1794) in his Treatise on Scurvy in 1746 effectively prevents scurvy, without any understanding
that the disease is due to a deficiency of vitamin C (Mokyr 2002, p. 186). For a wide-ranging discussion
of Mokyr’s conceptualization of useful knowledge and its historical relevance, see History of Science, 45
(2) featuring contributions of Maxine Berg, Liliane Hilaire-Perez, Larry Stewart, Kristine Bruland, Mar-
garet Jacob and a rejonder of Mokyr.
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To illustrate his argument, Mokyr highlights a wide-range of examples
in which a «scientific mentality» shaped technological practice displaying
an extraordinary historical erudition. Significantly, the emblematic figure of
Mokyr’s Industrial Enlightenment is not James Watt (1736-1819) but the
lesser-known engineer John Smeaton (1724-1792).' In his work on water-
wheels, Smeaton adopted a rigorously empirical and pragmatic approach. He
conducted systematic experiments, built scale models, and used quantitative
calculations to determine which designs performed best under specific condi-
tions. Importantly, he prioritized measurable performance over theoretical ex-
planation: what mattered was establishing which configuration worked most
efficiently, not necessarily why it worked (Mokyr 2002, p. 42). This experi-
mental ethos exemplifies the virtues of the Industrial Enlightenment.

Mokyr (2002) acknowledges that both the Enlightenment and the Indus-
trial Enlightenment were pan-European phenomena, spanning regions from
Scotland to southern Italy to tsarist Russia. This perspective helps explain why
industrialization occurred in the eighteenth-century and why it occurred in
Western Europe. It is less well suited, however, to explaining why it occurred
first in Britain rather than in France or the Netherlands (all three countries
have their own version of the Enlightenment). To address this question, Mokyr
argues that in Britain emerged a specific version of the Industrial Enlighten-
ment that was particularly effective in precipitating technical progress.

Mokyr develops further his interpretation of Britain’s leadership in in-
dustrialization in terms of the Industrial Enlightenment in The Enlightened
Economy (Mokyr 2009).% He insists on the specificities of the British ver-
sion of the Enlightenment, which was more «practical and pragmatic» than
its French counterpart. He empbhasizes the distinctive British focus on the
expansion and application of useful knowledge. Britain’s advantage lay not
primarily in the frequency of «macroinventions» — which Mokyr regards as
serendipitous — but in the sustained process of incremental improvement
and adaptation that followed initial breakthroughs. British institutions, mar-
kets, and social networks provided a particularly favorable environment for
such cumulative innovation.?! Although the Industrial Enlightenment is cen-
tral to his analysis, Mokyr also considers complementary factors that rein-
forced this dynamic. A perceptive coeval reflection on the driving forces of

18 The historical importance of Smeaton’s approach in the accumulation of «engineering» knowledge has

been also highlighted by Vincenti (1993) and Cardwell (1994).

¥ Tt is important to note that, from a sixteenth-century perspective, the value of the experimental ap-
proach relative to more deductive methods was far from obvious and remained deeply contested. For
a seminal study of the debate between Robert Boyle, who championed systematic experimentation, and
Thomas Hobbes, who favored a purely deductive method, see Shapin and Schaffer (1985).

20 Another important account pointing to the specificities of the British version of the Enlightenment in
fostering the emergence of the «modern world» is Porter (2000).

2l Dowey (2017) provides an empirical assessment of Mokyr’s hypotheses. He constructs a catalogue of
«knowledge access institutions» (scientific and learning societies, mechanics institutes, public libraries,
etc.) and finds that this represents an important determinant of the levels of inventive activities at county
level. Jones (2008) provides a highly detailed case study of the Industrial Enlightenment in Birmingham,
offering a nuanced analysis of the processes of creation and diffusion of useful knowledge and of the so-
cial and cultural environment supporting them.
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the Industrial Revolution comes from James Watt himself. Writing about his
business partnership with Matthew Boulton, Watt observed that:

[...] these gentlemen [Boulton and Watt] owe much of their success to the accurate
philosophy of the last age, to the enterprizing spirit of the present age, to the opu-
lence of this country, & to the decline of prejudice & attachment to ancient custom.
Had they lived in another age or in some other country, they might have been mere
theorists or rubbed through life unknowing and unknown (Watt, letter in Boulton
and Watt archives, cited in Jones 2020).

Wiatt’s remark encapsulates neatly Mokyr’s argument. Scientific mentality
inherited from the seventeenth century Scientific Revolution was a key-factor,
but it worked in combination with the commercial dynamism and relative
openness of eighteenth-century British economy and society which created an
environment conducive not only to invention but, crucially, to diffusion and
improvement. Inventive talents and ingenuity might exist elsewhere or in other
times; what distinguished Britain was the social and intellectual context that
allowed useful knowledge to be systematically expanded, applied, and refined.

An alternative interpretation of British industrialization has been ad-
vanced by Robert C. Allen (2009). Allen contends that Britain’s distinctive
trajectory was shaped less by superior innovative capabilities vis-d-vis her
European rivals than by a particular configuration of economic incentives
that encouraged the adoption and diffusion of new technologies. Compared
to much of continental Europe, Britain was characterized by high real wages
and relatively cheap energy. This combination made labour-saving and en-
ergy-intensive technologies — such as mechanized textile production, steam
power, and coke-based iron smelting — economically viable in Britain well
before they became profitable elsewhere.

Allen supports this claim with comparative data on real wages and energy
prices, as well as quantitative reconstructions of the cost-effectiveness of key
technologies across different national contexts. On this account, technologi-
cal change was driven by relative factor prices: British producers adopted
machinery because, given local wage and fuel costs, it paid to do so. Impor-
tantly, Allen traces the origins of Britain’s high-wage economy to its com-
mercial and maritime success in the late seventeenth and early eighteenth
centuries. Expansion in international trade, supported by naval power and
imperial networks, increased urbanization and labor demand, thereby rais-
ing wages. In this respect, his interpretation connects with earlier scholar-
ship — most notably that of Eric Hobsbawm (1968) — which emphasized
the central role of overseas trade and early British imperialism in laying the
foundations of industrialization.?

As Crafts (2011) observes, in the spirit of the «new economic history»,
both Allen (2009) and Joel Mokyr (2009) have rigorously scrutinized each
other’s arguments, secking to identify weaknesses and refine the empirical

22 Throughout his works, Mokyr does not consider that demand factors — particularly the trade boom
associated with the rise of British imperial power — could have played a significant role in instigating the
Industrial Revolution (see Mokyr 1977; and the exchange between Mokyr 2021; Berg and Hudson 2021
and Zahedich 2021)
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foundations of their respective interpretations.? Yet these perspectives need
not be seen as mutually exclusive. It is plausible that Mokyr’s emphasis on
capabilities — rooted in the expansion of useful knowledge and the Indus-
trial Enlightenment — and Allen’s focus on incentives — grounded in relative
factor prices and profitability — will ultimately be regarded as complemen-
tary rather than competing explanations (Crafts 2011; Nuvolari, Tartari and
Tranchero 2021).2* Britain’s industrialization may have depended both on
the capacity to generate and improve techniques and on an economic envi-
ronment that made their adoption profitable.

4.3, Upper tail human capital

In The Enlightened Economy, Joel Mokyr (2009, p. 122) introduces — al-
beit briefly — a concept that he develops more fully in later work: that of
«upper-tail human capital» (Mokyr 2021). This notion marks a significant
departure from the conventional treatment of human capital in the literature
on early industrialization.

Many economic historians have been skeptical about the role of human
capital in explaining the onset of the Industrial Revolution. In a well-known
contribution, Sandberg (1979) observed that by the late eighteenth cen-
tury Scandinavian countries had already achieved remarkably high literacy
rates, yet they remained peripheral to the First Industrial Revolution. On
this basis, Sandberg characterized these economies as «impoverished sophis-
ticates»: societies with comparatively advanced educational attainment but
limited industrial dynamism. By contrast, Britain — the pioneering industrial
nation — did not stand out in terms of literacy or formal schooling when
viewed in a European comparative perspective (Mitch 1993).

Against this backdrop, Mokyr argues that average levels of human capital
may be the wrong metric for understanding the relationship between human
capital and early industrialization. In the context of an eighteenth-century
economy, what may have mattered more than the mean level of educational
attainment was the size and density of the «upper tail» of the human capi-
tal distribution. In other words, the presence of a relatively large group of
highly skilled and exceptionally knowledgeable individuals could have ex-

» TIn line with his earlier research on the industrialization of the Low Countries, Joel Mokyr has strongly
rejected Allen’s «high-wage economy» thesis, observing that industrialization in Britain frequently began
in counties with relatively low wages but abundant endowments of skilled mechanical workers (Kelly,
Mokyr, and O’Grada 2023).

2 The debate on the «high-wage economy» versus the Industrial Enlightenment interpretations of the
British Industrial Revolutions has unfolded along several complementary lines: 7) the link between the
Industrial Enlightenment and the inventors of the British Industrial Revolution using quantitative proso-
pographical methods (Allen 2009, pp. 238-271; Meisenzahl and Mokyr 2012); 7) the reconstruction of
the goals of inventions using the analysis of patent specifications (MacLeod 1988; Nuvolari, Tartari, and
Tranchero 2021); 7)) the investigation of the factor bias of technical change by the estimation of produc-
tion functions (Otojanov, Fouquet, and Granville 2023); 7v) the study of the connection between real
wages and the geography of early industrialization (Kelly, Mokyr, and O Grada 2022). In parallel, a re-
lated debate has questioned the characterization of eighteenth century Britain as a «high-wage economy»
as proposed by Allen. Key contributions to this discussion include Stephenson (2018), Ridolfi (2019),
Humpbhries (2013), Humphries and Schneider (2019), and Allen himself (2015, 2020).
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erted a disproportionate influence on technological progress, precipitating
innovations and their diffusion even at the aggregate level.?

Mokyr (2018) further suggests that this upper tail consisted of two dis-
tinct but complementary groups. The first comprised «intellectuals» — nat-
ural philosophers and early scientists — whose primary activity was the ex-
pansion and diffusion of «propositional knowledge» (knowledge of natural
phenomena and regularities). The second consisted of «artisans», a broad
category including engineers, millwrights, instrument makers, and other
highly skilled practitioners engaged in the development and refinement of
«prescriptive knowledge» (practical techniques and know-how).?* Indus-
trial progress, in this view, depended not on mass literacy alone but on
the interaction between these two segments of the upper tail, and on the
institutional and cultural conditions that facilitated their communication
and collaboration. Again Mokyr (2021) emphasizes that Britain provided
a particularly felicitous environment for such interactions. The country’s
networks of learned societies, workshops, coffeehouses, and informal as-
sociations created channels through which intellectuals and skilled artisans
could exchange knowledge, test ideas, and refine techniques. Additionally
the apprenticeship system that emerged in Britain was particular apt in
fostering the accumulation and refinement of mechanical skills at least in a
key segment of the population (Ben Zeev, Mokyr and van der Beek 2017;
Mokyr 2022).%” In contrast, in many other European countries, these two
spheres — propositional and prescriptive knowledge — remained more seg-
regated, limiting the diffusion of insights and the cumulative development
of innovations. Britain’s distinctive social and institutional environment
thus amplified the productive potential of its human capital upper tail,
helping to convert useful knowledge into technological progress. Over-
all, in the most recent contributions — in particular in those in collabora-
tion with Morgan Kelly and Cormac O Grada, it is possible to identify an
increasing emphasis by Mokyr on the accumulation and development of
mechanical skills in a selected segment of the workforce as a crucial com-
ponent for early industrialization (Kelly, Mokyr and O Grada, 2014, 2022

» In his discussion of «upper-tail human capital,» Joel Mokyr (2018, p. 1004) cites approvingly Rob-
ert Hooke (1635-1703), who argued that the investigation of useful knowledge should be undertaken
by means of «a Cortesian army, well-disciplined and regulated, though their numbers be but small», al-
luding to Hernan Cortés (1485-1547) and his subjugation of the Aztec Empire by a small expeditionary
force of Spanish conquistadors.

20 An interesting corroboration of Mokyr’s upper tail human capital hypothesis (in the version of «intel-
lectuals») is provided by Squicciarini and Voigtlander (2015). Their study considers the case of France
in the eighteenth and nineteenth century. Their proxy for «upper tail human capital» is the number of
subscriptions to the Encyclopedie at department level. A recent comparative discussion of the different
distribution of artisans and intellectuals in the upper tail human capital in Britain and France is in Nu-
volari, Tortorici and Vasta (2023). A recent important paper by Kelly and O Grada (2022) highlights,
particularly in Britain, the crucial role of an emerging group of applied mathematicians and instrument
makers who progressively forged significant connections between the worlds of intellectuals and artisans.

%7 For a major study of the evolution and the functioning of the apprenticeship system in Britain, see
Wallis (2025). Macleod and Nuvolari (2009) show the importance of apprenticeships for the creation of
the most important engineering firms of the early phase of the Industrial Revolution. For quantitative ap-
praisals of the role of millwrights and engineers in line with Mokyr’s account, see de Pleijt, Nuvolari and
Weisdorf (2020) and Hanlon (2025).
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and 2023).2% It is worth noting, however, that for Mokyr, this accumulation
of mechanical skills is not exclusively the outcome of «uneducated» empiri-
cal processes of learning by doing and by using, but remains fundamentally
imbued in the «scientific mentality» of the Industrial Enlightenment.

4.4. The Republic of Letters and the origins of the Enlightenment

One important critique of the Industrial Enlightenment interpretation of the
Industrial Revolution is that it may simply push the explanation one step back.
Accepting that the Industrial Revolution was fueled by the Industrial Enlight-
enment raises a deeper question: what accounts for the emergence of the En-
lightenment itself across Western Europe in the eighteenth century? This issue
is addressed in Mokyr (2017). Taking a comparative perspective, Mokyr exam-
ines Europe alongside other regions of the world, particularly China, and ap-
plies again an evolutionary perspective — this time not to technological or scien-
tific innovations per se, but to cultural novelties more broadly, that is, «ideas».

Central to Mokyr’s argument is the role of individuals he terms «cultural
entrepreneurs». These figures introduced new cultural outlooks that displaced
established ones, echoing Schumpeter’s concept of creative destruction: for
new ideas to take hold, they must dislodge established ones. Mokyr identifies
Francis Bacon (1561-1626) and Isaac Newton (1643-1727) as the key cultural
entrepreneurs whose work laid the foundations for the eighteenth-century En-
lightenment. Bacon, in particular, articulated a persuasive program for the sys-
tematic generation, diffusion, and practical application of useful knowledge in
the interest of human prosperity — the so-called «Baconian program» — which
Mokyr sees as pivotal for the emergence of the Industrial Enlightenment.

Mokyr further emphasizes that the social environment for cultural novelties
is often highly selective, as societies tend to maintain stable beliefs and knowl-
edge over time. In contrast to China, Europe’s relative fortune lay in its politi-
cal fragmentation, a configuration that emerged in the Middle Ages. Fragmen-
tation created spaces where new ideas could be tested, survive, and migrate
across borders. If some novelty did not take root in one country, it could still
emerge in another. In this context, the emergence of a transnational «Republic
of Letters» during the sixteenth century is especially significant: while Europe
remained politically divided, it became increasingly culturally interconnected,
with ideas circulated, debated, and critiqued across countries, within a self-
organizing community of «scholars» or savants. It was precisely this combina-
tion — fragmented political authority and transnational intellectual networks —
that created the fertile ground in which the Enlightenment could originate
and expand during the eighteenth century. Here Mokyr cites approvingly a
perceptive assessment of Edward Gibbon (1737-1794) linking political frag-
mentation to tolerance and expansion of knowledge:

Europe is now divided into twelve powerful, though unequal, kingdoms, three
respectable commonwealths, and a variety of smaller, though independent, states:

28 On the role of mechanical skills, see also O Grada (2016).
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Figure 1. Mokyr’s «grand narrative» of the origins of Modern Economic Growth.
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the chances of royal and ministerial talents are multiplied, at least, with the num-
ber of its rulers [...] The abuses of tyranny are restrained by the mutual influence
of fear and shame; republics have acquired order and stability; monarchies have
imbibed the principles of freedom, or, at least, of moderation; and some sense of
honour and justice is introduced into the most defective constitutions by the gen-
eral manners of the times. In peace, the progress of knowledge and industry is ac-
celerated by the emulation of so many active rivals; in war, the European forces are
exercised by temperate and undecisive contests (Gibbon, The History of the Decline
and Fall of the Roman Empire, 1789, cited in Mokyr 2017, p. 168).

4.5. Synthesis

Figure 1 provides a synthetic overview of Mokyr’s research agenda since
The Lever of Riches. The central question guiding his work is the explana-
tion of Modern Economic Growth and its origins in the Industrial Revolu-
tion. In The Lever of Riches (Mokyr 1990), he introduced a general evolu-
tionary framework for the study of technological change, emphasizing the
distinction between micro- and macroinventions. This framework is fur-
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ther elaborated and applied to the origins of the Industrial Revolution in
The Gifts of Athena (Mokyr 2002), where he examines the epistemological
foundations of innovation by introducing the notion of «useful knowledge»
and identifying the Industrial Enlightenment as a crucial prerequisite for
sustained economic growth. According to Mokyr, without the synergistic
interaction between «propositional» and «prescriptive» knowledge fostered
by the Enlightenment, growth was bound to remain sporadic. In The En-
lightened Economy, he analyzes the Industrial Enlightenment in action in
industrializing Britain, exploring its broader economic and social ramifica-
tions and its interplay with other historical processes. Finally, in A Culture
of Growth (Mokyr 2017), he traces the origins of the Enlightenment itself,
highlighting its roots in political fragmentation and the intellectual networks
of the «Republic of Letters». Collectively, these works complement each
other forming an impressive «grand narrative» or «fresco» highlighting the
key role of the evolution of knowledge, in dynamic interaction with other
cultural, economic, social, and institutional forces in the emergence of Mod-
ern Economic Growth.

5. CONCLUSION

Joel Mokyr’s Nobel prize signals, above all, a renewed acknowledgment of
the indispensable role of economic history within economics itself. Mokyr’s
work demonstrates that some of the discipline’s most fundamental ques-
tions — why sustained growth emerged, why it proved durable, and why it
remained geographically uneven — cannot be answered alone through theo-
retical modeling or econometric analysis alone. They require deep immer-
sion in historical processes, attention to context, and sensitivity to how
ideas, institutions and social practices change over time. In this perspective,
economic history is not a subordinate field tasked merely with supplying
«data». It is an autonomous domain of inquiry in which interpretive hy-
potheses are formulated, scrutinized, and refined — often reshaping the very
questions economists ask. %’

Another central lesson of Mokyr’s scholarship is that the development of
knowledge and ideas must occupy a more prominent place in economic ex-
planation. His work rests on wide-ranging and intensive engagement with the
scholarship of historians of science and technology. Crucially, he does not
treat their findings in isolation. Rather, he situates them within their broader
historical setting, drawing on insights from other fields of history. Mokyt’s
historical erudition is proverbial, yet it is far from ornamental. His command
of historical detail is integral to the formulation of his interpretive hypoth-
eses. This genuinely multidisciplinary outlook is a defining methodological
feature of his approach. It offers an important lesson not only to econo-

2 In this respect, it is worth emphasizing that Mokyr’s broader approach fosters a more substantive and
genuinely reciprocal dialogue between economic history and economics than that underlying the recent
vogue of «persistence studies», in which economic history tends to play a more subordinate role (see
Cioni, Federico and Vasta 2023).



122 Alessandro Nuvolari

mists, but also to economic historians, who too often confine their reading
to the boundaries of their own field rather than engaging more fully with the
wider historical scholarship. This approach has not been without critics. In
his review of The Enlightened Economry, Clark argued that Mokyr’s histori-
cally rich narrative — its attention to detail and openness to multiple causa-
tion — actually amounted to a «re-embrace ... of [an] earlier casual mode of
history ... [that] puts us on the wrong path» (Clark 2012, p. 93). This criti-
cism, however, misses the mark. Mokyr’s method begins with comprehen-
sive historiographical surveys from which he derives interpretive hypotheses,
often introducing novel conceptual tools in the process. In subsequent re-
search — whether by Mokyr himself or by others — these concepts are opera-
tionalized and the hypotheses subjected to empirical scrutiny using the avail-
able evidence (often stimulating the exploration of new sources and the con-
struction of new data). His narrative, therefore, is not a retreat from «testable
scientific history» (Clark 2012, p. 93) but a precondition for it. It should be
understood as a generative canvas that opens new and challenging research
agendas, rather than an impressionistic historical account.

Finally, it is worth emphasizing that, on a personal level, Joel Mokyr has
consistently embodied the virtues of the Industrial Enlightenment that he
has so eloquently described in his scholarship. Throughout his career, he has
been an indefatigable mentor to PhD students and has served in editorial
and leadership roles within various economic history associations and soci-
eties.”® He edited a major Encyclopedia (Mokyr 2003) and, as editor of the
book series Princeton Economic History of the Modern World, has overseen
the publication of seminal works that have greatly advanced the frontier of
the research in the field.’' Remarkably, despite the demands of his work, he
has always been generous with his time in support of the broader interna-
tional community of economic historians. This human dimension — manifest
in generosity, mentorship, and dedication — forms an integral part of the re-
markable career that culminated in the Nobel Prize.
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