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I n t r o d u c t i o n
The Enlightened Economist

Av n e r  G r e i f,  Ly n n e  K i e s li  n g ,  &  J o h n  V.  C .  N y e  ( E d i t o r s )

Few economic historians have generated new knowledge of such breadth, 
depth, and volume as Joel Mokyr—and he continues to do so. His contribu-
tions to economic history range far and wide, from industrialization itself (with 
the technological advances and institutional changes that underpin it) to its 
demographic consequences and the networks of natural philosophers and tin-
kerers who facilitated the creation of useful knowledge that undergird these 
processes. Joel has developed new ideas and new techniques for analyzing and 
interpreting historical data and has delved into areas formerly thought beyond 
the scope of economic history per se. His writings on innovation and the In-
dustrial Revolution, particularly his magisterial books The Lever of Riches and 
The Enlightened Economy, have become touchstones for all those interested in 
understanding the critical issues surrounding the rise of Britain as the first in-
dustrial economy and understanding how technology came to play such an 
overwhelming role in the modern world.

Now that economists and other social scientists are coming to appreciate 
the importance of history as a laboratory for testing ideas about economic de-
velopment and growth, it is worth paying tribute to a scholar who has been 
extraordinarily successful in keeping economic thinking about modern growth 
in the mainstream of economics and history. At a time when many lament the 
current era as one of stagnation and stasis, it has become all the more pressing  
to look back and see which factors have played a large role in promoting or 
suppressing growth and innovation.

The chapters in this volume reflect the breadth and depth of Joel’s insights 
and influence in the original research that his work has inspired. In 2011 we 
organized a conference to celebrate Joel’s sixty-fifth birthday and invited both 
Joel’s current and former graduate students and his collaborators to participate. 
With two exceptions, the chapters collected here were presented at that confer-
ence and generated lively conversation and debate.

One exception is the chapter by Cormac Ó Gráda, who unfortunately could 
not attend the conference. His chapter highlights the rich demographic research 
on which he and Joel have collaborated to generate a deeper understanding of 
the health effects of industrialization. The other exception is the work by Joel 
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himself; he has contributed an original work on the cultural underpinnings of 
technological progress and the intellectual and communication networks for 
the creation and transmission of useful knowledge in the seventeenth and eigh-
teenth centuries.

The other chapters in the volume do not merely reflect the many topics and 
issues on which Joel has worked; they reflect the many ways Joel’s influence 
has extended well beyond his scholarship. He has mentored numerous students 
and trained many young scholars. The bulk of the contributions in this volume 
are by those (such as the three editors of this volume) who had the privilege 
and pleasure of having Joel supervise their doctoral dissertations. Joel Mokyr 
is in many ways an ideal advisor—engaging and demanding, yet never seeking 
to impose a particular vision on his students’ work. He encourages them to 
develop and follow through on their own ideas while providing constructive 
criticism or serving as a helpful sounding board for the concerns and struggles 
they face as they venture into scholarly research. For many years, Joel and his 
colleagues at Northwestern have been some of the most productive, if not the 
most productive, sources of full-time economic historians in the world—and 
Northwestern is still going strong.

A single volume can accommodate works by only some, but by no means all, 
of Joel’s students, and the contributions are organized around three core themes 
associated with Joel’s work: institutions, innovation, and industrialization.

I n s t i t u t i o n s

Part I examines the institutional foundations of well-being and their historical  
evolution. The chapter by Avner Greif, “Coercion and Exchange: How Did Mar
kets Evolve?” is motivated by the observation that the modern market econ-
omy, characterized by impersonal exchange, first emerged in the West. The 
chapter presents a theory of market development and evaluates it based on the 
histories of England, China, and Japan. The analysis focuses on how distinct 
coercion-constraining institutions that secure property rights differentially in-
teract with contract-enforcing institutions. Although different combinations of 
such institutions can support markets, only some coercion-constraining and 
contract-enforcing institutions (ones that enforce impersonal exchange) can be 
at equilibrium. In particular, the analysis highlights the relations between the 
internal organization of the state and legal development, and the logic behind 
the observation that impersonal exchange and political representation histori-
cally co-emerged.

Gergely Baics, in the chapter on “Meat Consumption in Nineteenth-Century 
New York: Quantity, Distribution, and Quality, or Notes on the ‘Antebellum 
Puzzle,’ ” examines the regulatory function of the state and the welfare implica-
tions of the resulting combination of product offerings, their quality and quan-
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tity. The setting is the observation that welfare, as measured by the biological 
standard of living, deteriorated in the antebellum United States, despite rapid 
economic growth and increasing per capita income. The chapter substantiates 
that, as far as meat consumption in New York City is concerned, the decline in 
welfare was due to three factors: a smaller quantity of meat consumed, a lower 
quality of meat consumed, and increasingly unequal access to meat products 
due to rising social disparities. The ultimate cause of these changes is the shift 
in food chains from regional to national sources, and the gradual informaliza-
tion and, eventually, deregulation of retail meat markets; by 1834 the city had 
lost control over the quality of meat, thereby hurting the poor in particular.

Mauricio Drelichman and Hans-Joachim Voth go beyond markets and 
states and focus on empire building. In the chapter on “Funding Empire: Risk, 
Diversification, and the Underwriting of Early Modern Sovereign Loans,” they 
consider the financial underpinning of the empire of Philip II of Spain. Specif
ically, the issue is not who loaned to the emperor, but the sources of the funds 
of the Genoese banking families who gave the loans to the emperor and the risk 
they assumed. In particular, they examine two account books from Genoese 
merchant families preserved in the Doria Archive in Genoa and focused on 
loans related to Philip’s fourth bankruptcy in 1596. The analysis establishes that 
the Genoese system for financing and arranging short-term loans effectively 
spread the risk from lending to capricious monarchs. Complete ruin due to a 
sovereign debt crisis was unlikely as a result of diversification of risk at the level 
of the final investors.

Noel D. Johnson, Mark Koyama, and John V. C. Nye examine the relations 
between beliefs in the supernatural and legal order. Their chapter, “Establish-
ing a New Order: The Growth of the State and the Decline of Witch Trials 
in France,” innovatively uses data on witch trials and taxation in twenty-one 
French regions between 1550 and 1700 to substantiate that the growth of the 
French state in the seventeenth century led to a more regular, even liberal legal 
order. Regions where higher taxes were collected were less likely to see witch 
trials. Thus, fiscal consolidation promoted a more rational law and legal stan-
dardization that extended the rule of law.

I n n o va t i o n

Part II focuses on innovation and the different ways that innovation contributes 
to economic growth. Innovation can take the form of organizational innova-
tion, one of the hallmark features of the merger wave in British banking in 
the late nineteenth and early twentieth centuries. Fabio Braggion, Narly R. D. 
Dwarkasing, and Lyndon Moore analyze the mergers and acquisitions that took 
place, and how the structure of the banking industry changed over a forty-year 
period. Their creation and analysis of a new set of data suggest that the merger 
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wave did not result in as much concentration as previously thought, with bank-
ing remaining more regional and less national even after consolidation. Nation-
ally, banking became more networked, while concentration was unchanged at 
the county level because these networks expanded into new counties through 
this merger process.

Peter B. Meyer uses Joel’s concept of macroinventions to explore the inven-
tion of the airplane. While he argues that we have no theory of where macroin-
ventions come from, he finds that the sharing of information and experiments 
across a broad international group of experimenters characterized the process. 
This sharing of useful knowledge as it is generated resonates with the innova-
tion processes Joel identified in the seventeenth and eighteenth centuries.

Innovation can also take the form of technological change, as Karine van 
der Beek explores in her chapter on the complementarity between new ma-
chine tool technologies and skilled labor during industrialization in Britain. 
She analyzes data on apprentice contracts (1710–70) to examine how workers 
responded to the increased demand for skilled labor during the early decades of 
industrialization. She finds that workers increased their skills, and that skilled 
machine tool labor and technological change were more complements than 
substitutes in this period.

Finally, innovation is an important consideration methodologically within 
economic history as well as historically. Rick Szostak explores some ways that 
economic history could grow as a research field by exploiting its openness to 
heterogeneous methods of analysis. He argues that the main purpose of eco-
nomic history is understanding the causes and consequences of economic 
growth and that economic historians should engage more deliberately in com-
parative history that enables the drawing of generalized lessons regarding eco-
nomic growth.

I n d u s t r iali    z a t i o n

Part III brings together research that deals with issues relating to the (first) 
Industrial Revolution of the eighteenth century or to economic and social 
changes in the period of late industrialization at the end of the nineteenth cen-
tury. Hoyt Bleakley, Louis Cain, and Joseph Ferrie examine and compare the 
fates of the two groups that supplied the bulk of the unskilled labor force that 
powered American development in the late nineteenth century—blacks and 
the Irish—by studying the fates of Civil War veterans. Native-born Irish fared 
about as well as non-Irish whites, while the immigrants tended to lag behind. 
For blacks, the more startling contrast is between those born in slave states, 
who performed especially poorly, versus a substantial fraction of blacks born in 
free states, nearly half of whom did quite well and enjoyed survival rates com-
parable to those of non-Irish whites.
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Ralf R. Meisenzahl’s piece is a contribution to the long-standing debate on 
Britain’s supposed decline in the second half of the nineteenth century. His the-
sis is that the technological leadership that derived from Britain’s skilled crafts-
men and engineers was lost in this later period as Germany caught up and sur-
passed the British in terms of technical competence, mostly due to its superior 
systems of apprenticeship and technical training.

Carolyn Tuttle and Simone A. Wegge deal with the important question of 
child labor and its regulation in the nineteenth century by comparing the ex-
periences of Belgium and Germany with those of Britain. In this comparison, 
the early adoption of child labor laws does not seem to have made much of a 
difference between those countries (such as Britain and Germany) that sought 
to restrain and regulate child labor versus those, such as Belgium, that thought 
of children’s employment as a societal necessity. Changes in the law seemed to 
move in tandem with or even lag the general decline in child labor throughout 
Europe.

Joyce Burnette, using data from the Pepperell Manufacturing Company of 
Maine, returns to the problem of the occupational wage gap between males 
and females during industrialization and seeks to distinguish between differ-
ences caused by differential pay in the same or similar jobs versus differences 
in average wages because of differential sorting of males and females into very 
different occupations. In general, within-occupation differences declined sub-
stantially over the late nineteenth century and sorting between occupations 
tended to explain the persistence of average pay gaps.

Finally, Eric Jones concludes the section with a grand overview of the causes 
of the Industrial Revolution—in particular, whether that transformation was 
long delayed and what role changing institutions played in first hindering and 
then aiding in industrialization. Jones concludes in a guardedly optimistic 
fashion that although eighteenth-century British laws and property rights were 
not ideal and were often opposed to the demands of a transforming economy, 
there was enough flexibility in the legal system and enough adaptation to the 
demands of a changing market that changes in rights became possible within 
the existing framework. They were especially notable in permitting necessary 
improvements in transport and transport networks.

One thread common to all contributions to this volume, and among the par-
ticipants in the conference, is deep and profound appreciation and respect for 
the influence Joel Mokyr has had on each one of us in our work and play, on the 
body of economic history knowledge, and on the practice of economic history. 
His energetic, enthusiastic, and original mind has contributed to economic his-
tory, and his unalloyed enthusiasm and passion for ideas and learning infect all 
of us who have contributed to this book.



4 1 7

I n d e x

Page numbers in italics refer to figures and tables.

Acemoglu, Daron, 33, 90
administrative capacity: in China, 84–88; and 

coercion-constraining institutions, 74–78, 
76, 77, 82, 92; in England, 77, 89–90, 
151–52; in France, 151–56, 161–72. See 
also legal system; taxation

Adolphs, Lotte, 348, 353
Africa, 265
African Americans, 4, 277–305; age at death 

of Civil War veterans, 282, 283; diseases 
and causes of death of Civil War veterans, 
294–98, 295, 297; and geographic mobility, 
285–87, 286–87; Great Migration, 277, 278, 
305; hazard ratios for Civil War veterans, 
300–304, 302–3; occupational hierarchy, 
277–78; occupational mobility, 287, 288, 
289, 290, 291; occupational segregation 
and racial wage gap, 380; survival rates for 
Civil War veterans, 298–305, 299, 300; U.S. 
Colored Troops (USCT) data set, 278–79; 
and wealth, 291–94, 293, 294

Aghion, Philipe, 309
agriculture: advances in, 18; in China, 56; 

Enclosure Acts, 399, 404–6; in England, 
8, 10–11, 14–21, 399, 402–6; and famine, 
10–11, 14–18; in France, 14; in Germany, 
369, 372; grain prices, 10, 10–11, 14, 
14–15, 15, 17; and height as a measure of 
biological standard of living, 98; output es-
timates, 8, 10, 16, 18–21; strict settlement, 
402–3; tragedy of the anti-commons, 405; 
tragedy of the commons, 406; transport 
costs, 17–18

A’Hearn, Brian, 23
airplane, invention of, 4, 201–22; airplane as 

macroinvention, 201, 202, 211–12, 216–21; 
experimenters/“tinkerers,” 202–8, 214–21; 
growth of aviation industry, 213, 214; 
network ties among experimenters, 203, 
207–9, 208, 220; objectives and motiva-
tions of experimenters, 206–7, 221, 222; 
and open-source innovation, 202–6, 211, 
219; publications and patents, 209–13, 210; 
and standardization and specialization 
by tinkerers, 219–20; and technological 

uncertainty, 207, 213, 214, 215; themes  
of aviation experiments, 203–6

Alfred [Samuel Kydd], 339, 340
Allen, Bob, 11, 12, 19–20
Althorp, Lord, 325
Amoskeag mill, 380
Anglican Church, 325–26
Appleby, Andrew B., 15
apprenticeship: in Belgium, 362; in England, 4, 

225–42, 232, 307, 308, 308n6, 328–29, 361, 
361n28; in Germany, 5, 314–15, 321–22, 
328, 330, 362; share of high-quality work-
men in manufacturing compared to other 
occupations, 234–40, 234–41

Archer, Cornelius B., 122
Aristotle, 40, 41, 50, 60, 82
ascriptive social systems, 171
Ashley, Lord, 337n1, 343, 343n14, 365
asientos, 131–44
astronomy, 58n44, 59n47
Australia, 204
Austria-Hungary, 214
automobile industry, 322–24
aviation. See airplane, invention of

Bacon, Francis, 38, 41, 43, 50, 55, 56
Baics, Gergely, 2–3, 97–127
Bairoch, Paul, 24
Baker, J. H., 402–3
Balla, Eliana, 78
balloons and dirigibles, 204, 207
banking (Britain), 3–4, 179–99; Bank of Liver

pool, 196; Big Five, 183, 190; concentra-
tion at the county level, 184–85, 190–96, 
192–93, 195; concentration at the national 
level, 180, 185, 186–89, 190; expansion of 
branch networks, 179, 196–98; Herfindahl- 
Hirschman Index, 180, 184–91, 186–89, 
192–93, 195, 199; Lloyds, 183, 190, 196–97; 
London Joint Stock Bank, 198; merger 
movement, 179–88, 190, 196, 198; Midland 
Bank, 183, 190, 197–98; new commercial 
facilities and managerial practices, 180; 
technological advances, 179, 198

banking (Castile), 131–34



4 1 8   I NDEX  

banking (Genoa), 3, 129–46; diversification 
and risk, 130, 139n30, 141–46; impact of  
negative shocks, 143–45; loans to Philip II 
of Spain, 129–30, 134–43; and sovereign 
debt crisis, 130

Bank of England, 88, 90
Bank of Liverpool, 196
Barnes, Barry, 327n42
Barro, Robert J., 309
Bartrip, P. W. J., 340
Bateman, V. N., 153n5
Baten, Joerg, 23
Battle of the Books (Swift), 40
“battle of the books” between “ancients” and 

“moderns,” 39–44, 40n15, 50, 54
Bayle, Pierre, 47, 48, 48n27
Becker, Carl, 38
Becker, Sascha O., 309, 329
Bekar, Clifford T., 267
Belgium: apprentice system, 362; education 

system, 346, 361–62, 366–67. See also child 
labor (Belgium)

Bell, Dana, 213
Benhabib, Jess, 309
Bentham, Jeremy, 324
Benz, Carl, 322
Beresford, Maurice, 405n11
Bergmann, Barbara, 379, 391
Besley, Timothy, 152
Bessen, James, 24
Bleak House (Dickens), 407
Bleakley, Hoyt, 4, 277–306
Blim, Michael, 270n26
Bogart, D., 151, 402, 403, 405, 406
Boot, H. M., 24
Borscheid, Peter, 368
Borsig, Johann, 316n19
Boston, occupational hierarchy in, 277–78
Bottem, Robert, 354
Boyle, Robert, 47
Braggion, Fabio, 3, 179–200
Brandt, Loren, 54
Braudel, Fernand, 143
Briggs, Robin, 160
Britain: administrative capacity, 77, 89–90, 

151–52; agriculture, 10–11, 14–21, 402–6; 
apprentice system, 4, 225–42, 307, 308, 
308n6, 328–29, 361, 361n28; aviation 
industry, 208, 208, 210, 214; calorie  
consumption statistics, 12–13, 21; Civil 
War, 44, 90, 151, 160, 398; coercion- 

constraining institutions, 88–93; Commu-
nity Responsibility System, 89; competing 
religions, 50n33; context of industrializa
tion, 397–407; contract-enforcing institu
tions, 88–90, 92; corruption in, 398; de
cline in technological leadership in 2nd 
half of 19th century, 5, 307–10, 324–30; 
delay in developing cotton-spinning ma-
chinery, 401–2; disease epidemics, 15–16; 
displacement of local elites by central elites, 
150; Enclosure Acts, 399, 404–6; famines, 
8–18; The Glorious Revolution, 44, 90; 
height as measure of living conditions, 17;  
and individualism, 89; industry and com-
munications, 401–2; institutions and the 
law, 398–400, 407; institutions and mar-
kets, 88–91; “labor aristocracy,” 329, 330; 
labor force and malnutrition, 19; landed 
estates, 403–4; link between Puritanism 
and development of science, 50n32; 
literacy, 22–25, 23, 324; living conditions/
food consumption in the early modern 
era, 7–21; Magna Carta, 88, 89; military 
organization, 88, 89; mortality rate due to 
famine, 9, 17, 17; Parliament, 88–90, 151, 
398–99, 404, 406–7; patent system, 37–38; 
poor laws, 9, 13; as precociously central-
ized state, 152; property rights, 90, 93, 
151, 397; religion and education, 325–26; 
and rights hypothesis, 397–98; skill level 
of factory workers, 24, 225–42, 328–30; 
stability of political system, 397–98; strict 
settlement, 402–3; taxation, 88, 398; towns, 
88–90, 93, 400, 404; transportation, 5, 
401; wages, 17, 20; War of the Roses, 90; 
witch trials, 157n12, 160. See also banking 
(Britain); child labor (Britain); education 
(Britain); legal system (Britain)

Broadberry, Stephen, 8, 11, 12, 19–21
Buddhism, 52
Burnette, Joyce, 5, 24, 379–96

Cain, Louis, 4, 277–306
Campbell, Bruce, 10, 17–18
capacity, fiscal and legal: comparison of Britain 

and France, 152–53. See also administrative 
capacity; legal system; taxation

Capie, Forrest, 181, 182, 185
Carlaw, Kenneth I., 267
Carlson, Marc, 161n16
Carpenter, Nathanael, 41n17



I NDEX      4 1 9

Catholic Church, 46, 46n25, 50n33; Jesuits  
in China, 53, 53n39, 56, 59n47; opposition 
to secular schooling, 364

The Causes of Economic Growth: Interdisciplin-
ary Perspectives (Szostak), 245

Cayley, George, 203–5
CCIs. See coercion-constraining institutions
CEIs. See contract-enforcing institutions
Chandler, Alfred P., 262
Chanute, Octave, 202, 204, 208–9, 211, 213, 

215, 221
Chapman, S. D., 226
Chapman, S. J., 339–40
Chaunu, P., 158
child labor, 5, 337–73; children’s incomes nec-

essary for family survival, 367, 368, 371, 
372; and compulsory schooling laws, 348, 
360–73; decline of child labor prior to in-
troduction of laws, 357, 372; and economic 
growth, 372–73; in France, 345; impact of 
laws on child labor, 341–42, 357–60, 371; 
reduction in demand due to technological 
advances, 340, 360; reduction in supply 
due to rising income of the father, 340, 
360n26; timing of laws, 341, 351–53; in the 
U.S., 341; views on success of social reform 
legislation, 338–41; wages of children, 368. 
See also following headings

child labor (Belgium), 5; children’s contribu-
tions to family income, 368; commissions 
and investigations, 345–46; compliance 
with and enforcement of regulations, 346, 
355–57; and compulsory schooling, 346, 
352, 363–64, 366–67, 368; and informal 
schooling, 362; laws listed, 345–46, 347; 
motivations of reformers, 345; peak em
ployment of children, 351; reactions of 
industrialists to regulations, 346; reasons 
for decline, 360n26; statistics, 359; timing 
of laws, 351, 352

child labor (Britain), 5; commissions and 
investigations, 337, 343; compliance with 
and enforcement of regulations, 338–40, 
351, 353–55, 355, 357; and compulsory 
schooling, 352, 360, 363, 366–67; laws listed, 
339–41, 343, 344; motivations of reformers, 
342–43; peak employment of children, 351; 
reactions of industrialists to regulations, 
349, 363; reasons for decline, 360n26; statis-
tics, 358; success of social reform legislation, 
338–41; timing of laws, 351, 352

child labor (Germany), 5; commissions and 
investigations, 348; compliance with and 
enforcement of regulations, 356–57;  
and compulsory schooling, 348, 352, 
366, 368–69, 372; laws listed, 349, 350; 
motivations of reformers, 347–49; peak 
employment of children, 353, 358; and size 
of agriculture sector, 369, 372; statistics, 
358, 359; timing of laws, 352, 353

China, 51–62, 84–88, 92–93; administrative 
capacity, 84–88, 92; agriculture, 56; “Chi-
nese Enlightenment,” 57; coercion- 
constraining institutions, 92; and col
lectivism, 84–87, 93; Confucianism 
and Neo-Confucianism, 52–55, 59, 86; 
contract-enforcing institutions, 85–88; 
disparities between East and West in tech-
nological and scientific advancement, 37, 
51–62; kaozheng movement, 57–60; legal 
system, 84, 86, 87; markets and institu-
tions, 84–88, 92–93; military organization, 
84; philosophical tenets and commitment 
to past knowledge, 53–62; property rights, 
84–85, 87, 93; taxation, 85–87; trade and 
commerce, 37, 51, 86–87

Ching, Julia, 54
Christianity, 49–50, 60. See also specific  

denominations
Church of England, 90
Chu Shun-Shui, 54
Civil War (English), 44, 90, 151, 160, 398
Civil War (U.S.): data sets, 278–79; fate 

of black and Irish Civil War veterans, 
277–305

Clark, Gregory, 7, 11, 237, 266, 311n9, 397, 407
Clarke, John, 42
coercion-constraining institutions (CCIs), 2, 

71–93, 75, 81; and administrative power, 
74–78, 76, 77, 92, 93; centralized vs. 
dispersed coercive power, 73–74, 77, 81; 
China and, 84–88, 92; England and, 88–93; 
Germany and, 89n21; Japan and, 91–92; 
political implications of, 82–83; and prop-
erty rights, 72–78, 80

Colbert, Jean-Baptiste, 155, 166
Coleman, D. C., 398
collective invention, 214, 215n14
collectivist societies, 81–82, 84–87, 92, 93
Collins, J. B., 154n7, 170
Collins, Michael, 179, 181, 196
Comenius, Jan Amos, 47n26



4 2 0   I NDEX  

Community Responsibility System (England), 89
competition: “ancients” vs. “moderns” in 

China, 57–61, 60n47; “ancients” vs. “mod-
erns” in Europe, 39–44, 50; and British 
banking system, 180; competitive market 
for ideas in China, 52–62; competitive 
market for ideas in Europe, 35–38, 45–50, 
52, 60–62; fragmentation of polities and 
intellectual pluralism in Europe, 45–47, 
50–52, 57; and progress, 45–50, 407

Comte, Auguste, 43n20, 50n31
Confucianism, 52–55, 59, 86
Confucius, 59, 60
Conklin, James, 133n13
constitutional rules, 72, 75, 83
continuation schools (Britain), 325
continuation schools (Germany), 314–15, 

321–22, 329–30
contract-enforcing institutions (CEIs), 2, 

71–72, 78–82, 92–93; in China, 85–88; 
and collectivist vs. individualist societies, 
81–82, 84–87, 92–93; in England, 88–90, 
92; in Japan, 92; and loans to Philip II of 
Spain, 130; public-order and private-order 
institutions, 79–93. See also property rights

Copernicus, 46n24, 52
Cottrell, Philip, 190
Crafts, Nick, 263
Craig, Lee A., 98
Crayen, Dorothee, 23
culture: ascriptive and meritocratic social sys-

tems, 171, 171n27; China and the “Need-
ham question” on reasons for slowdown 
of Chinese technological and scientific 
advancement, 51–62; collectivist societies, 
81–82, 84–87, 92, 93; and competitive 
market for ideas, 35–38, 45–50; culture 
of progress in Europe, 38–44, 49–50, 62; 
defined/described, 35; direct and indirect 
impact on economic activities, 33–34; 
and economic history research, 269–71; 
fragmentation of polities and intellectual 
pluralism in Europe, 45–47, 50–52, 57; 
individualist societies, 81–82, 89, 92, 93; 
metaphysical beliefs promoting progress, 
34, 61–62; and “Republic of Letters” in Eu-
rope, 46–50; witch trials (see witch trials)

Curry, Leonard P., 289

Daimler, Gottlieb, 322
Dai Zhen, 59
Daoism, 62

De Bary, W. Theodore, 56–57
debt instruments, 131–32
De Magnete (Gilbert), 41
de Montfort, Earl Simon, 88–89
de Moor, Tine, 23
De Negro, Nicolás, 134–36, 138
Deng, Kent, 53n39
de Novion, Nicholas Potier, 166
de Quiroga y Vela, Don Gaspar, 138, 138n29
De Saeger, David, 52n37
Descartes, René, 38, 47, 49n30, 60
de Tocqueville, Alexis, 153
De Vries, Jan, 360n26
Dickens, Charles, 407
Diesel, Rudolf, 323
Dincecco, Mark, 152, 153n5
Di Negro, Gio Girolamo, 141–45, 144n46
disease: and black and Irish Civil War veterans, 

294–98, 295, 297, 303–4; in England, 15–16;  
in Ireland, 15; and urbanization, 99

Drelichman, Mauricio, 3, 129–47
Dublin, Thomas, 390
Dubois, E., 356, 367
Dwarkasing, Narly R. D., 3, 179–200

Early Indicators of Later Work Levels, Disease, 
and Death projects, 278

Easterly, William, 261
economic growth: and belief in progress, 34–

35; “big push” theories, 262; and business 
cycles, 265–66; “catching the wave” hy-
pothesis, 262; consequences of centraliza-
tion of authority, 150–51, 172; and creative 
destruction, 263–65; and cultural origins 
of the Industrial Revolution, 33–50, 60–62 
(see also progress); disparities between East 
and West, 34, 35, 51–62; and education 
and child labor, 372–73; and purpose of 
studying economic history, 4, 247–54; 
puzzle of deteriorating biological standard 
of living coincident with rapid economic 
growth, 97–100; and relationship between 
technological change and human capital, 
225; Rostow’s theory of stages, 261; and 
transportation, 268–69n21; and unemploy-
ment, 264; unified growth theory, 257–58

economic history: and business cycles, 265–66; 
and culture, 269–71; flowcharts, 248–54, 
249, 252; and Great Depression, 258–60, 
264; and institutional change, 268–69;  
purpose of studying, 4, 247–54; recom-
mendations for future research, 245–48,  



I NDEX      4 2 1

260–71; research methodology, 254–60;  
Smith vs. Hobbes problem, 149; sudden  
mood theory, 258–59; and technologi-
cal innovation, 266–68; and theory vs. 
explanation, 255–56, 259; and theory  
of the medium term, 265–66; unified  
growth theory, 257–58

Edgeworth, F. Y., 379
education: and “battle of the books” between 

“ancients” and “moderns” in Europe, 41–
43; and child labor, 338, 346, 348, 360–73; 
in China, 87; cognitive skills and person-
ality traits gained through schooling, 25, 
314; compulsory schooling laws, 310, 346, 
352, 360–73; consumption demand for, 
23; distinction between schooling and 
education, 361; among European Jews, 
41–42; in France, 24, 320, 369; impact of 
parent’s attitudes, 34, 367–68; in Ireland, 
24; political and social support for, 363–64; 
in the U.S., 115. See also apprenticeship; 
literacy; and following headings

education (Belgium), 366–68; children’s 
incomes necessary for family survival, 371, 
372; compulsory schooling laws, 346, 352, 
371; enrollment rates, 369, 370, 371; oppo-
sition to compulsory schooling, 363–64

education (Britain), 23–25; and apprenticeship 
and skill control, 308, 328–29; compulsory 
schooling laws, 352, 360, 365–66, 371, 372; 
curriculum, 326–27; enrollment rates, 
369, 370, 371; high cost of schooling, 24, 
367–68; and lack of incentives, 327, 330, 
367–69, 371; lack of social and political 
support for compulsory schooling, 324–25, 
363, 366–69; lack of training in scientific 
methods, 308; link between schooling and 
affective skills, 25; and loss of technological 
leadership in the 2nd half of the 19th cen-
tury, 308–10, 324–30; motivations of sup-
porters of elementary education, 314n15; 
and religion, 23, 325–26; and social class, 
24, 361, 363, 366, 371; types of schools and 
skill formation, 324–28

education (Germany): and apprenticeship and 
skill certification, 321–22; and automobile 
industry, 322–24; centralized education 
policy, 310–11, 364, 372; compulsory 
schooling laws, 310, 352, 364–65, 368–69, 
371; curriculum, 312–16, 318, 319, 320; 
enrollment rates, 368–69, 370; funding, 
311, 312, 317; incentives for higher educa-

tion, 327, 330; and reduction in child labor, 
368–69, 372; social and political attitudes 
toward education, 310–11, 364, 368, 372; 
and social class, 311; teacher certification, 
313–14; types of schools and skill forma-
tion, 309–22

Edward I of England, 89
Edward II of England, 11, 13
Edward III of England, 129
Eisenberg, Christiane, 328
Elbaum, Bernard, 307, 308n6
Enclosure Acts (England), 399, 404–6
Engels, Friedrich, 348–49
The Enlightened Economy (Mokyr), 48, 225
Enlightenment, 37, 42–44
entrepreneurship, 220–21
Epstein, S. R., 149, 153
Ernst, Robert, 117
Escape from Hunger and Premature Death 

(Fogel), 8, 19
ethnicity: and differential access to food in 

antebellum NYC, 115–17; and links be-
tween culture and growth, 270n25. See also 
African Americans; Germans in the U.S. 
Irish in the U.S.

Europe: “battle of the books” between “an-
cients” and “moderns,” 39–44, 40n15, 50, 
54; and cultural origins of the Industrial 
Revolution, 33–50, 60–62; culture of 
progress, 38–44, 49–50, 60–62; emer-
gence of modern market economy, 71–93; 
fragmentation of polities and intellectual 
pluralism, 45–47, 50–52, 57; millenarian 
beliefs, 49–50; “Republic of Letters,”  
46–50, 60; witch trials, 156–72, 162

exchange relations, 71, 78–80; in China, 85, 
87; and collectivist societies, 81–82; in 
England, 88–89; fundamental problem 
of exchange, 78, 92; Smith vs. Hobbes 
problem, 149. See also contract-enforcing 
institutions

exogenous shocks, 8, 16, 159

factories. See child labor; Industrial Revolution; 
labor; textile mills; wages and income

Fairbairn, W., 241
famines, 8–18
Fang Yizhi, 58–59, 59n46
Ferrie, Joseph, 4, 277–306
Flanders, 76, 76
Flinn, Michael, 33n2
Floud, Roderick, 8, 13, 19–20



4 2 2   I NDEX  

flowcharts on transport infrastructure and 
economic growth, 248–54, 249, 252

Fogel, Robert, 8, 19, 278
food consumption: in England (pre- 

Industrial Revolution), 7–21, 12–13, 21; 
meat consumption in antebellum New 
York City, 97–124 (see also meat consump-
tion in antebellum New York City); and 
physical stature, 97–99, 97nn 1,2, 99n8; 
and transportation, 98n4, 100n11

France: administrative capacity, 76, 77, 77–78, 
152–58, 161–72; Assembly of Notables, 
154–55; aviation industry, 204, 208, 210, 
214; child labor laws, 345; Code Michau, 
155, 171; Company of General Farms, 
150, 170; competing religions, 50n33; 
education, 24, 320, 369; grain prices, 14; 
Huguenots, 50n33, 154; literacy rates, 22, 
23; living conditions in the early modern 
era, 7–8; property rights, 153; recognition 
of rights for minority groups, 171; religious 
publishing, 24; slaughterhouses, 121–22; 
statistics on royal edicts, 167, 167–69, 169; 
taxation, 3, 150, 153–56, 161–72, 163; 
wages, 17; witch trials, 3, 161–72, 162, 165

Fraser, Derek, 343n13
Frederick II of Prussia, 309
Friedrich Wilhelm III of Prussia, 348

Galileo Galilei, 41, 60
Galor, Oded, 257
Gaskill, M., 160
gender. See men; women
Genoese banking system. See banking (Genoa)
Germans in the U.S., 115–17, 116, 117n34
Germany: agriculture, 369, 372; apprentice-

ship, 5, 314–15, 321–22, 328, 330, 362; 
automobile industry, 322–24; aviation 
industry, 204, 208, 210; coercion- 
constraining institutions, 89n21; growth 
of aviation industry, 214; lag in industrial-
ization compared to Britain and Belgium, 
353, 358; literacy, 330; technological lead-
ership due to technical training and ap-
prenticeship system, 5, 309–22; technology 
imported from Britain, 307n2; witch hunts, 
156, 157n12, 159. See also child labor (Ger-
many); education (Germany)

Gerschenkron, Alexander, 262
Getzler, Joshua, 399, 403
Gewerbeschulen (German higher education 

schools), 316–21

Gilbert, J. W., 190
Gilbert, William, 41
Gitelman, H. M., 392
Glanvill, Joseph, 38–39, 39n11, 43
The Glorious Revolution (1688), 44, 90
Goldstone, Jack, 51
Gooder, A., 16
Goody, Jack, 52n36, 61n48
Goubert, Pierre, 152
Grantham, George, 267
Gras, N. S. B., 400
Grashoff, Karl F. A., 348
Great Depression, 258–60, 264
“Great Divergence” between East and West, 34, 

35, 51–60
Great Migration, 277, 278, 305
Greenlees, Janet, 393–94
Greif, Avner, 1–5, 33, 71–96, 130, 250
Griffiths, Brian, 190
Griscom, John H., 122
Groshen, Erica, 379, 384
Grossman, Richard, 181, 185
Guéry, A., 164n22
Guiso, Luigi, 270n25
Gunston, Bill, 213
Gu Yanwu, 58
Gymnasium (German secondary school), 312–14

Hadfield, Thomas, 354
Hage, Jerald, 267n18
Haines, Michael, 98, 98n6, 103
Hakewill, George, 41n17
Handlin, Oscar, 277
Hanushek, Eric A., 24
Hardin, Garret, 9, 406
Hargrave, Lawrence, 204, 205, 215, 220, 221, 

222
Hartsoeker, Nicolaas, 48n28
Healey, Jonathan, 16
Hecker, Johann, 309, 313, 314
Heckscher, E. F., 153
height, as measure of living conditions, 97–99, 

97nn 1,2, 99n8, 114, 281–82
Heller, Michael, 405
Helsham, Richard, 42
Henriques, Ursula, 340, 341
Henry III of England, 88
Henry VI of England, 399
Herdt, Rene, 355
heresy, 36, 42n18, 50, 54, 56n43
Herfindahl-Hirschman Index, 180, 184–91, 

186–89, 199



I NDEX      4 2 3

Hesse-Cassel, education in, 364–65, 365n31, 
368n37, 369

Higgs, Robert, 380
Higham, Robin, 84
Hikino, Takashi, 262
Hindle, Steve, 15
Hindman, Hugh D., 341
Hobbes, Thomas, 39, 149
Hoffman, Philip, 152, 153
Ho Hsin-yin, 55
Holy Roman Empire, 160
Hooke, Robert, 47
Hopkins, Matthew, 160
Hoppe, Carl, 316n19, 320n28
Horner, Leonard, 339
Hornung, Erik, 309, 329
Horowitz, Roger, 122
Horton, James Oliver, 289
Horton, Lois E., 289
Hoskyns, C. Wren, 403, 406
Hoyle, R. W., 15
Huang, Ray, 55
Huguenots, 50n33, 154
human capital: apprenticeships and high 

quality of workmanship, 225–42; capital 
formation and time preference, 34; and 
gender wage gap, 390–91; literacy in 
England in the early modern era, 22–25; 
skilled mechanics and instrument makers, 
24. See also education; literacy

Hume, David, 51–52
Humphries, Jane, 337
Huygens, Christiaan, 47

immigrants: and differential access to food in 
antebellum NYC, 114–18. See also Ger-
mans in the U.S.; Irish in the U.S.

India, 171n27
individualist societies, 81–82, 89, 92, 93
Industrial Enlightenment, 35, 44, 48
Industrial Revolution, 4–5; agriculture vs. 

industry, 401–6; Britain’s leadership in 
“classical” Industrial Revolution, 207; Brit-
ain’s loss of competitive edge in 2nd half of 
19th century, 5, 307–10, 324–30; “catching 
the wave” hypothesis, 262; and child labor, 
5, 337–73; context in Britain, 397–407; cul-
tural origins of, 33–50, 60–62; and demand 
for high-quality workmanship in Britain, 
225–42, 307; and education, 307–30, 
308nn 4,5; and fate of black and Irish Civil 
War veterans, 4, 277–78; gender wage gap, 

379–95; and market for ideas, 60–62; rights 
hypothesis, 397–98; rise in Germany’s 
technological leadership, 5, 309–22; role of 
institutions and the law, 398–400; Second 
Industrial Revolution, 179, 262, 307–30; 
transport infrastructure and economic 
growth, 248–54, 249, 252

information cascades and the spread of witch 
trials, 158–60

innovation, 3–4; and changes in British bank-
ing, 179; China and the “Needham ques-
tion” on reasons for slowdown of Chinese 
technological and scientific advancement, 
51–62; and competitive market for ideas, 
35–38, 45–50; and cultural origins of the 
Industrial Revolution, 33–50, 60–62; and 
economic history research, 266–68; and 
entrepreneurship, 220–21; and exper-
imenters/“tinkerers,” 202–8, 214–22; 
flowcharts on transport infrastructure 
and economic growth, 248–54, 249, 252; 
four-stage process, 267; invention of the 
airplane, 201–22; macroinventions, 201,  
202, 211–12, 216–21, 267, 307; micro
inventions, 201; model of tinkerers, 216–21;  
open-source innovation, 201–6, 214; and 
standardization and specialization by 
tinkerers, 219–20; and technological un-
certainty, 207, 213, 214, 215, 222. See also 
market for ideas; science and technology

Inquisition, 160
institutions, 2–3; and emergence of modern 

market economy, 33, 37, 71–93; and 
famine, 8–9, 17; institutional change and 
economic history research, 268–69; “in-
termediate institutions” concept, 269n22; 
public-order and private-order institutions, 
72, 79–93, 130; “Republic of Letters,” 46–
50, 60; and the rights hypothesis, 397–98; 
and Smithian Growth, 37; and witch trials 
in France, 149–72. See also administrative 
capacity; apprenticeship; banking (Britain); 
banking (Genoa); coercion-constraining 
institutions; contract-enforcing institutions; 
education; legal system; meat consumption 
in antebellum New York City; taxation

Integrated Public Use Microdata Series 
(IPUMS) One Percent Sample, 281

intellectual property rights, 37–38, 221. See 
also patent system

IPUMS. See Integrated Public Use Microdata 
Series (IPUMS) One Percent Sample



4 2 4   I NDEX  

Ireland, 8–9, 15, 24, 181
Irish in the U.S., 4, 277–305; age at death of 

Civil War veterans, 282, 283; determina-
tion of ancestry, 279–84; and differential 
access to food in antebellum NYC, 115–17, 
116; diseases and causes of death for Civil 
War veterans, 294–98, 295, 297; as food 
retailers, 117n35; geographic mobility, 
284–85, 284–85, 287; hazard ratios for 
Civil War veterans, 300–304, 302–3; occu-
pational hierarchy, 277–78; occupational 
mobility, 287, 288, 289, 289, 290, 291; sur-
vival rates for Civil War veterans, 298–305, 
299, 300; and Union Army Data Set (UA), 
278–84; and wealth, 291–94, 293, 294

Isambert, François-André, 166
Islam, 49, 52
Israel, Jonathan, 39
Italy, 210, 214

Jacobi, Victor, 316n18, 317, 318
Jacobsen, Joyce, 380, 384
James I of England, 160
Jami, Catherine, 57, 58
Japan, 77, 91–92
Jesuits, 53, 53n39, 56, 59n47
Jews and Judaism, 41–42, 42nn 18,19, 49
Jiang, Jin, 56
Joachim of Fiore, 50n31
Johnson, Noel D., 3, 78, 149–76
Johnson, Simon, 33, 90
Jones, Eric, 5, 268, 270, 397–409
Jones, R. F., 40

kaozheng movement (China), 57–60
Keller, W., 153n5
Kelly, Morgan, 18n, 21
Kesper-Biermann, Sylvia, 369
Kiesling, Lynne, 1–5
Kievan Empire, 74n6
King, Gregory, 7
Kirby, P., 340, 340n8, 367
Kircher, Athanasius, 45
Knack, Stephen, 33
knowledge: China and the “Needham ques-

tion” on reasons for slowdown of Chinese 
technological and scientific advancement, 
51–62; and Christianity, 50, 50n32; and 
“Republic of Letters,” 46–50, 60; useful 
knowledge and the connection between 
economic growth and belief in progress, 
34–35, 38–44. See also apprenticeship; 

education; market for ideas; science and 
technology

Kohli, Atul, 269
Komlos, John, 97–98, 100–103, 105n20, 114, 

123, 170
Komnick, Franz, 323
König, Wolfgang, 315, 324n38
Koyama, Mark, 3, 149–76
Kuczynski, Jurgen, 356

labor: apprenticeship (see apprenticeship); 
child labor, 5, 337–73; and cognitive skills 
and personality traits gained through 
schooling, 25, 314; demand for high-quality 
workmen, 229–31; education of workers 
(see education); fate of black and Irish Civil 
War veterans, 4, 277–305; gender wage 
gap, 5, 379–95; and Great Depression, 264; 
high turnover and irregular attendance at 
place of employment, 392–93; impact of 
leisure preferences on economic activity, 34; 
and malnourishment, 8, 19; occupational 
crowding, 379, 391; occupational hierarchy 
among blacks and Irish in Boston, 277–78; 
occupational mobility of black and Irish 
Civil War veterans, 289, 289, 290, 291; 
occupational segregation/sorting, 380–87, 
382, 390–93, 395; piecework, 393, 394; share 
of high-quality workmen, 234–41; single-
sex occupations, 384, 387–90; skill control 
and unions, 328–30; skilled mechanics and 
instrument makers, 24, 307; skill level of 
agricultural laborers, 24; skill level of factory 
workers, 24, 226–29; wages and income (see 
wages and income). See also child labor

Landes, David, 33n3, 34, 52n36, 60, 269, 270, 
307, 308

Lang, Franz, 323
Langley, Samuel, 202, 204
Lasch, Christopher, 49, 49n30
Lates, Jacob ben Immanuel (Bonet), 42n19
Lazonick, William, 307, 308n6
Le Bris, Jean-Marie, 204–5
Lee, Simon, 308n4
legal system: in Belgium, 345–46, 347; in 

China, 84, 86, 87; costs of fragmentation, 
153–58; in France, 151–58, 162–72, 170; in 
Germany, 310, 321, 349, 350; in the U.S., 
341. See also child labor; contract-enforcing 
institutions

legal system (Britain), 89, 182–83; and agricul-
ture (enclosure movement), 402–6;  



I NDEX      4 2 5

Chancery, 407; child labor laws, 337–41, 
343, 344; education laws, 325–26, 327, 
327n43; fiscal and legal capacity, 151–52; 
and guilds and apprenticeships, 328; 
Improvement Acts, 404; and Industrial 
Revolution, 5; institutions and the law, 
398–400; poor laws, 9, 13

leisure, 34
Leopold, king of Belgium, 345
Levack, B. P., 158, 159
Lever of Riches (Mokyr), 247, 256
Lilienthal, Otto, 204, 320
Lindert, Peter, 268, 366, 369
Lio Xanting, 56
Lipsey, Richard G., 267
literacy: in Belgium, 371; in Britain, 22–25, 

309n7, 324; in China, 61; in Germany, 311, 
330; and religion, 23–24, 368

Lixue yiwen (Mei Wending), 57–58
Li Zhi, 54–55, 56n43
Lloyd, William Forster, 406
Lloyds (bank), 183, 190, 196–97
loans to rulers from merchants and bankers. 

See banking (Genoa)
London Joint Stock Bank, 198
Long, Jason, 23
Louis IV of France, 155
Louis XIII of France, 154
Louis XIV of France, 171
Ludwig, Karl-Heinz, 353
Lundgreen, Peter, 320
Lutzmann, Friedrich, 322

Ma, Debin, 54
Maas, Ineke, 24
Macfarlane, Alan, 89, 160
macroinventions, 4, 201, 202, 211–12, 267, 

307; modeling development of a macro-
invention, 214–16; model of tinkerers, 
216–21. See also airplane, invention of

Magna Carta, 88, 89
Magnus, Sir Philip, 316, 316n20
Maimonides, 42n18
Major, J. Russell, 152
Malet, Jean-Roland, 161
Malthus, Thomas Robert, 9, 11
market for ideas, 35–38, 52–62; barriers to 

entry, 36, 53; “battle of the books” between 
“ancients” and “moderns” in Europe, 
39–44, 50, 54; changes between 1500 and 
1700, 37; and China and the “Needham 
question,” 51–62; competitiveness, ease 

of entry, and size as elements of effective-
ness, 36, 53; and cultural origins of the 
Industrial Revolution, 33–50, 60–62; and 
culture of progress, 38–44, 62; fragmenta-
tion of polities and intellectual pluralism 
in Europe, 45–47, 50–52, 57; and progress 
and competition, 45–50; and religion/
philosophy, 46, 53–62; and “Republic of 
Letters,” 46–50, 60

markets: in Britain, 88–91, 399–400; changes 
between 1500 and 1700, 37; in China, 
84–88, 92–93; and coercion-constraining 
institutions, 71–78, 80, 81 (see also coercion- 
constraining institutions); competitive mar
ket for ideas (see market for ideas); compet
itiveness, ease of entry, and size as elements 
of effectiveness, 36, 46; and contract- 
enforcing institutions, 71–72, 78–82 
(see also contract-enforcing institutions); 
deregulation of meat markets in the U.S., 
100, 106–9, 106n21, 108, 117n34, 118–24; 
and economies of scale, 179; emergence of 
modern market economy, 2, 71–93; fun-
damental problem of exchange, 78, 92 (see 
also exchange relations); in Japan, 91–92; 
necessary conditions for market economy, 
71; public market system in NYC, 106–21, 
112–13; and rule of law, 37

Marvel, Howard, 339, 339n6, 342n11
Marx, Karl, 50n31
Masschaele, James, 18
Maxim, Hiram, 205
Maybach, Wilhelm, 323
Maynes, Mary Jo, 364, 365, 365n32, 368
McCloskey, D. N., 151, 308
McLean, Francis, 345, 346, 356
meat consumption in antebellum New York 

City, 3, 97–124, 102; decline in quality of 
meat, 100, 100n11, 118–23; decline in sup-
ply of meat, 99–106, 122; and deregulation 
of meat markets, 100, 106–9, 106n21, 108, 
117n34, 118–24; and ethnicity, 115–17; 
high consumption in the late 18th and 
early 19th centuries, 101, 102; prices, 
104–5, 105; puzzle of deteriorating biologi-
cal standard of living coincident with rapid 
economic growth, 97–100; and recession of 
1937–1943, 106, 123; and transportation, 
100n11; and unequal access to provisions, 
106–18; and unmonitored and decentral-
ized slaughtering, 121–22; and urbaniza-
tion, 105–6



4 2 6   I NDEX  

Mechanic’s Institute movement (Britain), 308, 
326–28

Meeus, Marius T. H., 267n18
Meghir, Costas, 309
Meiji Restoration (1868), 91n24, 92
Meisenzahl, Ralf R., 5, 24, 201, 242, 307–35
Mei Wending, 57–58
Melanchthon, Philipp, 46n24
men: gender differences in productivity, 

390–95; gender wage gap, 379–95; literacy 
rates in Britain, 22–23; and single-sex 
occupations, 384, 387–90

Mencius, 59, 60
Mendelssohn, Moses, 42
metaphysical beliefs promoting progress, 34, 60
Meuvret, Jean, 14
Mexico, 76
Meyer, Peter B., 4, 201–24
microinventions, 201
Midland Bank, 183, 190, 197–98
Milgrom, Eva, 379
Milgrom, Paul, 73
Mill, James, 324
Mill, John Stuart, 324
millenarianism, 49–50
mines. See child labor
Minoletti, Paul, 380, 387
Mishneh Torah (Maimonides), 42n18
Mitch, David, 23, 309, 309n7, 367, 369
Moehling, Carolyn, 341
Mokyr, Joel, 1–2, 5, 7, 25–26, 151, 152, 307, 

308, 397, 407; and agriculture, 18; and 
blacks and Irish in Boston, 204; and dan-
gers of oversimplification, 253; The Enlight-
ened Economy, 48, 225; and high quality of 
workmanship in England and the origins 
of the Industrial Revolution, 225, 237, 
239, 242, 307, 308, 328; and importance 
of social norms, 171n26; and innovation, 
245, 247; and Irish in the U.S., 289; Lever 
of Riches, 247, 256; and literacy, 23–25; and 
macroinventions, 201, 202, 267; progress, 
useful knowledge, and the origins of the 
Industrial Revolution, 33–67; Szostak and, 
245, 248; and tinkerers, 203; Why Ireland 
Starved, 8–9

Monter, E. W., 161
Monty Python, 40n14
Moore, Lyndon, 3, 179–200
Morris, Colin, 89
Morris, Ian, 37n8, 58

mortality rate: in antebellum NYC, 113, 115, 
124; and black and Irish Civil War veter-
ans, 294–98, 295, 297; and transportation, 
98n7; and urbanization, 99

Morton, George W., 122
Mote, Frederic, 62n50
Mouillard, Louis, 204
Muldrew, Craig, 8, 12, 19–21
Musson, Albert, 227, 240–41
Myerson, Roger B., 83n14

Nardinelli, Clark, 340, 342n11, 360n26
Needham, Joseph, 51n35, 53, 53n39, 55n40, 

61–62, 61n49
“Needham question,” 51–60
Nelson, Richard R., 309
Neo-Confucianism, 52–55, 59
Netherlands, 37–38
Newton, Isaac, 60
Newton, Lucy, 190
New York City. See meat consumption in ante-

bellum New York City
Nisbet, Robert, 39n13, 43, 44n22, 49, 50n32
Nonconformists (Britain), 325–26
Nongzheng quanshu (Ricci), 56
Norrie, Kenneth, 269n22
North, Douglass C., 33, 71n2, 73, 90, 150n1, 

172
numeracy, 23
nutritional thesis, 97–99. See also food  

consumption
Nye, John V. C., 1–5, 149–76

Oastler, Richard, 342
O’Brien, Patrick, 51n34, 52n36
Ochino, Bernardino, 46n25
Ogilvie, Sheila, 150, 153
Ó Gráda, Cormac, 1, 7–31
Oldenburg, Henry, 48n29
Olson, M., 73
Olson, Mancur, 154
open-source innovation, 201–6, 211, 214, 219
Ormrod, David, 170
Oster, Emily, 159, 162n18
Otto, Nikolaus, 323
Ottoman Empire, 77, 77
Outhwaite, R. B., 15
overseers, in textile mills, 387–90, 388–89

Pakistan, 76
Pancirolli, Guido, 43n21



I NDEX      4 2 7

Parsons, Talcott, 398
Pascal, Blaise, 38, 38n10, 43, 49n30
patent system, 37–38, 38n9, 212; and aviation, 

202, 209–13, 210
Peacock, A. E., 339
Penaud, Alphonse, 204, 205
Pepperell Manufacturing Company, 5, 381–95
Peri, Giovanni Domenico, 143n41
Persson, Torsten, 152
Petersen, Trond, 379
Peterson, Willard, 59
Petty, Sir William, 7
Phelps, Edward S., 309
Philip II of Spain, 3, 129–46
Pichenotti, Lazzaro and Benedetto, 141–45
Plus Ultra, or, The Progress and Advancement 

of Knowledge since the Days of Aristotle 
(Glanvill), 38–39

Pomeranz, Kenneth, 51
Porsche, Ferdinand, 323
Powell, Ellis, 190
progress: and “battle of the books” between 

“ancients” and “moderns” in Europe, 39–
44; and competition, 45–50; connection 
between economic growth and belief in 
progress, 34–35, 49–50; culture of progress 
in Europe, 38–44, 49–50, 62; disparities be-
tween East and West in technological and 
scientific advancement, 51–62; “progress 
as freedom” distinguished from “progress 
as power,” 49; supply and demand sides of, 
49–50. See also Industrial Enlightenment; 
Industrial Revolution

Progress in Flying Machines (Chanute), 202, 
209

property rights: in Britain, 5, 90, 93, 151, 397; 
in China, 84–85, 87, 93; and coercion-
constraining institutions, 2, 71–78, 80; and 
contract-enforcing institutions, 80, 82; 
in France, 153; and progress, 37. See also 
intellectual property rights

Protestantism, 46, 46n25, 171
Prussia: apprenticeship, 321–22; and child 

labor, 347–49, 350; education system, 
309–22, 312, 319, 327, 329–30, 362, 
364–65, 368–69, 372; literacy, 311, 330; 
technology imported from Britain, 307n2. 
See also Germany

public-order and private-order institutions, 72, 
79–93, 130

Puritanism, 44, 50n32

Quakers, 400

Rathenau, Emil, 315
Rawski, Thomas G., 54
Realschule (German secondary school), 

312–13
Reis, Jaime, 23
religion: and British education system, 309, 

325–26; competing religions in China, 
52; competing religions in Europe, 50, 
50n33; and idea of progress, 49–50; legal 
standardization and religious toleration, 
171; and links between culture and growth, 
270n25; and literacy, 23–24; and market 
for ideas, 46, 60; millenarian beliefs, 49–50; 
philosophical tenets and commitment 
to past knowledge in China, 53–62; and 
science, 50, 50n32

rent seeking, 150, 152, 154–55, 398
“Republic of Letters,” 46–50, 60
Ricardo, David, 42
Ricci, Matteo, 56
Richardson, G., 151, 402, 403, 405, 406
Richelieu, Cardinal, 154–55, 171
Rickards, Robert, 339
rights hypothesis, 397–98
risk: and cultural origins of the Industrial  

Revolution, 34; Genoese banking system 
and diversification of risk, 129–46; techno-
logical uncertainty, 207, 213, 214, 215

Roberts, David, 343n13
Robinson, Eric, 227, 240–41
Robinson, James, 33, 90
Roderick, Gordon W., 307, 308n4, 324, 326
Rodgers, Yana van der Meulen, 379
Rodrik, Dani, 268
Rodrik-Bali, Ghila, 181, 182, 185
Rogier, Charles, 355
Root, Hilton, 150, 152, 155
Rosenthal, Jean-Laurent, 153
Rostow, W. W., 261, 263
Rule, James, 255, 259
rule of law, 3, 37. See also administrative 

capacity
Russia, 210, 214
Rutty, John, 15–16

Sachs, Jeffrey, 262
Sadler, Sir Michael, 327
Sala-i-Martin, Xavier, 309
Sandberg, Lars G., 308



4 2 8   I NDEX  

Sanderson, Michael, 307, 308n6, 325n40
Santos-Dumont, Alberto, 204
Schofield, Roger, 9, 15, 16, 17n, 232
Schumpeterian Growth, 37
Schumpeterian market, 45
Schwartzkopff, Louis, 316n19
science and technology: astronomy, 58n44, 

59n47; automobile industry, 322–24; avia-
tion industry (see airplane, invention  
of ); and changes in British banking, 179, 
198; and connection between economic 
growth and belief in progress, 34–35; and 
cultural origins of the Industrial Revolu-
tion, 33–50, 60–62; and culture of progress, 
38–44, 62; delay in developing cotton- 
spinning machinery, 401–2; and differ-
ences in British and German education 
systems, 308–10, 313, 316–21; disparities 
between East and West in technological 
and scientific advancement, 51–62; and 
economic history research, 266–68; and 
reduction in demand for child labor, 340, 
360; and religion, 50, 50n32; and “Republic 
of Letters,” 46–50; telegraph and telephone, 
179, 198; textile industry (see textile mills). 
See also Industrial Revolution; knowledge

Scotland, 156, 181
Scott, J. W., 360n26
Sen, Amartya, 9
Shapin, Steven, 327n42
Shiue, C. H., 153n5
Sishu Jizhu (Zhu Xi), 54
Sivin, Nathan, 53n39, 58n44, 59n46, 60
Smail, James C., 328, 330
Small Encyclopedia of the Principles of Things 

(Fang Yizhi), 58–59
Smith, Adam, 149, 170, 324, 406–7
Smithian Growth, 37
Smithsonian Institution, 209
Smith vs. Hobbes problem, 149
Snartland, Vemund, 379
social class: and education, 24–25, 115, 311, 

361, 363, 366–68, 371; and unequal access 
to meat products in antebellum NYC, 
106–18. See also African Americans; child 
labor; Irish in the U.S.

Solow, Robert, 265–66
Soman, Alfred, 156
Sorel, George, 39n13
sovereign lending, 129–47
Soviet Union, 73

Spain: administrative capacity, 77; aeronautics- 
related patents, 210; Castilian debt in
struments, 131–32; debt crises, 132–34;  
Inquisition, 160; Philip II, Genoese bank-
ing system, and diversification of risk,  
129–46

Spence, Jonathan, 57
Spiegel, Mark M., 309
Spienza, Paula, 270n25
Spinola, Augustin, 134–36, 138
Spinola, Lorenzo, 143n40
stamp tax registers, 229–33, 232
standard of living. See welfare
state, the: abuse of rights by, 72, 73, 74; and 

centralized vs. dispersed coercive power, 
73–74 (see also coercion-constraining 
institutions); and Chinese market, 84–88; 
consequences of shifting tax and legal 
authority away from local jurisdictions, 
150–51 (see also witch trials); costs of  
legal and fiscal fragmentation, 153–58;  
and English market, 88–91; and famine in  
England, 11–12; fragmentation of polities  
in Europe and intellectual pluralism,  
45–47, 50–52, 57; lack of fiscal and legal  
capacity of early modern states, 152; loans  
to rulers from merchants and bankers,  
85, 129–46; and military organization, 72,  
74, 77; political development, 72, 82–83,  
154–56, 166–72; and power of economic  
agents over ruler, 73; and science and tech-
nology in China, 52, 52n37; and Smith vs.  
Hobbes problem in political economy, 
149; state institutions and the emergence 
of the modern market economy, 71–93 
(see also coercion-constraining institutions; 
contract-enforcing institutions). See also 
administrative capacity; education; legal 
system; specific countries

Stephens, Michael D., 307, 308n4, 324, 326
Stephens, W. B., 22
Stephenson, George, 309n7
Stone, Lawrence, 50n33, 314n15
Stubbe, Henry, 40
Sunday school, 314n15, 361, 368, 372
surnames, Irish vs. non-Irish, 279–84
Swift, Jonathan, 40
Szostak, Rick, 4, 245–73, 401

Tabellini, Guido, 33
Tate, W. E., 406



I NDEX      4 2 9

taxation: in Britain, 88, 398; and centralization 
of authority, 150–51; in China, 85–87; in 
France, 3, 77–78, 150, 153–56, 161–72, 
163, 165; shift from local rent seeking to 
centralized rent seeking, 150–51, 153–56; 
and witch trials, 3, 161–72, 163, 165. See 
also administrative capacity

technology. See science and technology
telegraph and telephone, 179, 198
telescope, 59n47
Tennyson, Robert, 405n10
textile mills: apprentice contracts and skilled 

labor in Britain, 225–42; and child labor, 
337–73; delay in developing cotton- 
spinning machinery, 401–2; gender wage 
gap, 379–95; overseers, 387–90, 388–89; 
skill level of workers, 226–29

Theory versus Progress in Social Science  
(Rule), 255

Thomas, Keith, 22
Thomas, Maurice, 339, 339n4, 340
Tiffen, Herbert, 327n43
Tilly, L. S., 360n26
Timmins, Geoff, 16
tinkerers, model of, 216–22. See also airplane, 

invention of
tragedy of the anti-commons, 405
tragedy of the commons, 406
transportation: and economic growth, 248–54, 

249, 252, 268–69n21; and food supply, 
17–18, 98n4, 100n11; and Industrial 
Revolution in Britain, 5, 401; and mortality 
rates, 17–18, 98n7; road capture, 406

Tuttle, Carolyn, 5, 337–79
Two Books of Things Lost and Things Found 

(Pancirolli), 43n21

UA. See Union Army Data Set
Union Army Data Set (UA), 278–84. See also 

Irish in the U.S.
unions, 329, 330
United States: aviation industry, 204, 208, 210, 

214; child labor laws, 341; fate of black 
and Irish Civil War veterans, 4, 277–305; 
gender wage gap, 384; Great Depression, 
258–60, 264; immigrants and differential 
access to food, 115–17, 117n34; meat 
consumption in antebellum New York City, 
97–124; recession of 1937–1943, 106, 123; 
urbanization, 105, 109; War of 1812, 104. 
See also African Americans; Irish in the U.S.

urbanization: and declining supply of meat in 
the U.S. (mid 1800s), 105–6; and disease, 
99; and food consumption, 99–100; height 
of farmers compared to laborers, 99n8; 
public market system in NYC, 106–18, 
112–13; and unequal access to provisions, 
111. See also meat consumption in antebel-
lum New York City

U.S. Colored Troops (USCT) data set, 278–79. 
See also African Americans

Usher, Abbott Payson, 267, 267n19

Vandenbussche, Jerome, 309
van der Beek, Karine, 4, 225–43, 328n44
van Leeuwen, Marco, 24
van Zanden, Jan Luiten, 23
Ville, Simon, 263n14
Vollmer, Joseph, 323
von Hardenberg, Karl A., 348
von Hefner-Alteneck, Friedrich, 315
von Massow, Julius Eberhard, 310n8
Voth, Hans-Joachim, 3, 129–47, 132, 141, 144, 237

wages and income: in Britain, 7, 9, 11, 20; 
children’s wages in factories and mines, 
368; and differential access to food in 
antebellum NYC, 114; and discrimination, 
390–92, 394; in France, 17; and gender 
differences in productivity, 390–95; gender 
wage gap, 379–95 (see also women); and 
literacy, 24; and reduction in supply of 
child labor, 340, 360n26; wage premium 
associated with age and experience rather 
than education, 25, 367

Wales: and changes in British banking, 180–82, 
185, 186–89, 194–98, 195

Wallis, J. J., 150n1
Wallis, Patrick, 230
Wang Yangming, 55
War of 1812, 104
War of the Roses, 90
Webb, S., 343n13
Weber, Max, 34, 60, 398
Webster, Charles, 50n32
Wegge, Simone A., 5, 337–79
Weingast, Barry, 71n2, 73, 90, 150n1, 172
Weiss, Thomas, 98
welfare (biological standard of living), 97–125, 

97nn 1,2, 99n8; deterioration in the ante-
bellum U.S., 3, 97–124; and fate of black 
and Irish Civil War veterans, 281–82, 282, 



4 3 0   I NDEX  

welfare (biological standard of living) (cont.)
	 283; height as measure of, 97–99,  

97nn 1, 2, 99n8, 114, 281–82; increase in 
France correlated to increasingly central-
ized legal system, 170

White, Lynn, 34
Why Ireland Starved (Mokyr), 8–9
Williamson, Jeffrey G., 233
William the Conqueror, 88
witch trials, 3, 149–72, 162; characteristics of 

European witch hunt, 156–58; contagion of 
belief and legally fragmented jurisdictions, 
160; correlation of decline in trials with 
political centralization, 156, 158, 160–65; 
in England, 157n12, 160; and exogenous 
shocks, 159; in France, 161–72, 162, 165; 
in Germany, 159; in Holy Roman Empire, 
160; information cascades and the spread 
of witch trials, 158–60; and legal and fiscal 
fragmentation and consolidation, 153–58; 
mass witch hunts, 157–59; torture and 
confessions, 157, 157n12, 159

Woessmann, Ludger, 24, 309, 330
women: education in Belgium, 362; employ-

ment data from Pepperell Manufacturing 
Company, 381–84, 382, 383; excluded from 
overseer positions, 380, 387–90; gender 
differences in productivity, 390–95; gender 
wage gap, 379–95; high turnover and 

irregular attendance at place of employ-
ment, 392–93; literacy rates in England, 
22–23; and Mines Act (1842), 343n16, 351; 
occupational segregation/sorting, 380, 381, 
382, 383–87, 390–93, 395; relationship 
between occupational sorting and gender 
discrimination, 390–92

World Bank, 261
Wotton, William, 40
Wright brothers, 201, 202; first successful 

flights, 208, 212; objectives of experiments, 
207; and open-source innovation, 211;  
and patents/intellectual property rights, 
211, 212, 213, 221; and standardization  
of terminology, 219–20

Wrigley, E. A., 9, 15, 16, 17n, 232
Wrigley, Julia, 327

Xu Guangqi, 55–56, 58
Xunzi, 59, 60

Young, Arthur, 18

Zacuto, Abraham, 42n19
Zak, Paul J., 33
Zhu Xi, 53, 54, 55, 59
Zilsel, Edgar, 61
Zingales, Luigi, 270n25
Zveglich, Joseph, 379




