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P R E FA C E

This little book understands itself as a product of two elements. One is a 

book on German industrialization published long ago by one of the pres-

ent authors: the German text Vom Zollverein zum Industriestaat (Tilly 1990). 

We think that the basic idea of that book— to offer a brief narrative account 

of German industrialization combining economic history with a bit of so-

cial history— is again overdue. The need for revision of a book published 

in 1990 is obvious. Thus, the second, more important element motivating 

the present work is the accumulation of evidence from new research since 

1990 that traces the institutional roots of German industrialization back to 

the eighteenth century and also sheds new light on the nineteenth- century 

experience.

Though for the purposes of this book our narrative begins with the 

eighteenth century, we would not deny that some of the cultural roots 

of German industrial dynamism reach further back in time— to the sev-

enteenth and sixteenth centuries and beyond. Their elucidation, however, 

would require a much different book. Here our focus is on the “transition 

to modern economic growth”— in our view, best described and interpreted 

on the basis of eighteenth-  and nineteenth- century developments. This is a 

well- worked fi eld, but it is often forgotten what an unusual period this was. 

In very long perspective it witnessed a true watershed of German economic 

history: the emergence of long- run economic growth in the sense of rising 

per capita product accompanied by rising living standards and change of 

the economic and social structure.

Here is the place to acknowledge help received along the road to publi-

cation. Special thanks are due to Tim Guinnane for comments on an earlier 

draft of this book and for help and encouragement throughout. We also 

owe a considerable debt to Ulrich Pfi ster for generous provision of empiri-
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cal material and willingness to share with us his expertise on eighteenth-  

and early nineteenth- century economic history. We also wish to thank the 

three anonymous readers engaged by the University of Chicago Press for 

their constructive comments on the original book manuscript. Thanks, fi -

nally, to Price Fishback for including our book in this series.

Richard H. Tilly

Michael Kopsidis
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Introduction, with Refl ections on the 

Role of Institutional Change

The main theme of this history of German industrialization is the “tran-

sition to modern economic growth.” Its analytical framework thus neces-

sarily consists of the following propositions: (1) the transition to modern 

economic growth (MEG) was a very long- run, drawn- out process; (2) that 

transition depended on industrialization of the economy; (3) Germany’s 

industrialization had a highly differentiated regional pattern; (4) industri-

alization and demographic change were closely linked, forcing some con-

sideration of the transition from Malthusian to “post- Malthusian” condi-

tions; (5) industrialization depended on institutions (understood as rules 

constraining both governmental and private individual behavior) and es-

pecially on institutional change; (6) industrialization depended on the de-

velopment of human capital and technological change. These propositions 

deserve some elaboration here— a kind of guide to the book’s structure.

On a Lengthened Transition

In his well- known typology of industrialization Alexander  Gerschenkron 

defi ned Germany as the principal case of “moderate backwardness” that 

successfully caught up to the industrial leader, Great Britain, after a “big 

spurt.” This “model” implied a rapid transition to modern economic 

growth— analogous to Rostow’s “take- off.” As in the British case (some 

years ago), it now seems time to offer a revised version of Germany’s in-

dustrialization, one based in part on the argument that its transition to 

modern economic growth proceeded gradually and over a much longer pe-

riod than previously believed. This also characterized demographic change 

(see below).

Recent work on individual regions of Germany has improved our knowl-
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2 / Introduction, with Refl ections on the Role of Institutional Change

edge of eighteenth-  and early nineteenth- century developments to an extent 

that we think justifi es reassessment of the country’s industrialization. The 

Big Spurt and Take- Off models seemed to fi t well the rapid growth of rail-

roads and heavy industry that marked the important breakthrough period 

from the 1840s to the 1870s. The growth of these strategically important 

sectors, however, did not originate spontaneously and needs explanation. It 

depended on many conditions— political, social, and economic— that were 

long in the making. In this revision of an earlier text, we go back to the 

eighteenth century in a search for the roots of those conditions. By so doing 

we lengthen the period of “early industrialization” by four or fi ve decades. 

This helps in understanding how certain German regions could respond 

smoothly to the British lead in industrial technology that became evident 

after 1815. It also helps in understanding why we can argue that, by 1840, 

many individual, local examples of rapid agricultural and industrial growth 

added up to a cumulative effect whose weight could have suffi ced to induce 

the investment of the 1840s.

Industrialization as Prime Driver

As our history begins, the “German economy” was very much an agricul-

tural economy, with perhaps 70 percent to 75 percent of its labor force and 

population in agriculture (Kaufhold 1983: 33; Pfi ster 2011: 5; Fertig et al. 

2018: 27). More rapid technological change promoted the emergence and 

expansion of industry that necessarily diminished that preponderance, but 

the diminution of agriculture actually refl ected its growing modernization 

and improvement, increasingly able to feed its own population and a ris-

ing share of those outside agriculture. That agricultural improvement was 

important for industrialization is an obvious point, but one worth noting.

The Regional Dimension

“German” industrialization was essentially a regional phenomenon. We 

thus begin discussion of its eighteenth- century antecedents with an explic-

itly regional approach (in part 1). This makes use, fi rst of all, of Sidney 

Pollard’s apt distinction between an “Inner” and an “Outer” Europe. The 

former, situated in Europe’s northwestern corner, defi ned a territory whose 

outer boundary described an arc curving from the British Isles eastward 

and then southward down through the middle of Germany, curving south-

westerly to the Upper Rhine and then across France to the Atlantic. By this 
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Introduction, with Refl ections on the Role of Institutional Change / 3

phase of the early modern period it was here, in the Netherlands, that the 

prelude to European industrialization— an urban, commercial capitalism 

linked to handicraft techniques and rural industry— had begun, making 

Holland Europe’s commercial center and turning large parts of the Europe 

around it into its agrarian and proto- industrial hinterland. It was here, as 

gateway to Europe’s global trade and an expanding “Atlantic Economy,” 

that the Dutch began to pull certain German regions into their orbit. In the 

eighteenth century, then, Great Britain became the center of this dynamism 

(Pollard 1981).

German lands straddled the border between an “Inner“ and “Outer” 

Europe. Germany’s “outer” European territories corresponded roughly 

to East Elbian Prussia, in this period dominated by large estates, power-

ful aristocratic landowners, and an “oppressive feudalism.” In Germany’s 

western half, in contrast, feudal rights were much less in evidence; tenant 

farmers, peasant agriculture, and small holdings were the rule. As we chart 

the course of Germany’s industrialization in this book we shall repeatedly 

return to the theme of regional differences. The east- west development gap 

was by no means the only signifi cant regional difference. A persistent north- 

south divergence also warrants attention; and there are others as well. This 

deserves mention here because we begin our historical narrative by describ-

ing eighteenth- century and early nineteenth- century developments in just 

three very different regions (part 1). These accounts lead the way into our 

understanding of Germany’s nineteenth- century industrialization.

The distinction between “Inner” and “Outer” Europe also corresponds 

to recent descriptions of German demographic development from the early 

modern period to the middle of the nineteenth century. This is the open-

ing chapter of part 1. Current demographic fi ndings correct the older view, 

which placed escape from Malthusian conditions around the middle of the 

nineteenth century (Abel 1966: 244– 57; Wehler 1987b: 641– 702; Wehler 

1995: 66– 67, 92– 94). They now place entrance into the “post- Malthusian 

era” in the second decade of the nineteenth century (Pfi ster & Fertig 2019, 

Fertig et al. 2018). Moreover, they show for the later part of the eighteenth 

century signs of a weakening of Malthusian infl uences, thus anticipating 

their complete disappearance at the beginning of the nineteenth century, 

a shift that ushered in a growing population. That description also shows 

how German demographic patterns in the eighteenth century tended to 

refl ect the extent to which its regions were affected by the economic dy-

namism of northwest Europe, its “Atlantic economy,” and the “Develop-

ment Divergence” (Allen 2001) it produced within Europe as a whole, in 
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4 / Introduction, with Refl ections on the Role of Institutional Change

Germany’s northwestern parts more than in the rest of the country. That 

tells us something about the forces, and especially the institutions, that af-

fected the region.

Institutional Change and Industrialization

Institutions and institutional change represent an important part of our 

analytical framework. This is also the most diffi cult of our six propositions. 

Since our view of institutions differs somewhat from current fashions of 

economic history, we devote more attention to its elucidation here.

We begin with an “Ideal Type”: ancien régime (Max Weber). The “ancien 

régime” embodied institutions that obstructed the transition to modern 

growth: the hereditary ruler of a state that supported and was supported by 

a number of “particularized” institutions, such as mercantile monopolies 

and artisan guilds, local town governments controlled by patrician elites 

supported by guilds, rural peasant populations subject to serfdom and lo-

cal control by aristocratic landowners. Nevertheless, in our approach in 

this part of the book, we show that certain limits to the powers of regimes 

made possible the weakening, modifi cation, even replacement of obstruc-

tive institutions, and thus the accommodation of growth- friendly interests.

One of those limits was political division. This meant that “public or-

der” institutions faced important restraints, for eighteenth- century Ger-

many, in contrast to its European neighbors (such as France, Great Brit-

ain, or czarist Russia), was not a nation- state, but a conglomerate of many 

hundreds of states, a few of them relatively large, such as Prussia. Saxony, 

Bavaria, Württemberg, or Hannover, the others much smaller, some of 

them no more than tiny lordships. A common language and shared culture 

bridged state borders to some extent, but the degree of political decentral-

ization limited the impact of individual government actions on institu-

tional change. That explains the regional approach used here.

Our starting point is the juncture of two dimensions of institutional 

change: its regional heterogeneity and its very long- run, gradual character. 

The leading regions of Germany’s early nineteenth- century industrialization 

had already become its economically most advanced regions during the 

early modern period. Importantly, the structural transformation of  these 

industrial core regions had successfully begun long before 1800— under 

the institutional conditions of the ancien régime.1 Thus, “the centuries- long 

path to German industrialization must be understood as gradual institu-

tional evolution in response to new circumstances, new opportunities, and 

new scarcities” (Kopsidis & Bromley 2017: 1). Note that a corollary of the 
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juncture of regional leadership and gradual, long- run character of develop-

ment is that regional disparities of the nineteenth century could hardly be 

the result of post- 1800 policy changes.

This view contradicts those interpretations of the early nineteenth- 

century reforms as Germany’s decisive institutional breakthrough to mod-

ern capitalism and modern economic growth— no matter whether that is 

attributed to an all- wise Prussian state, as in earlier German historiogra-

phy (Sombart 1919: 30– 46, 126– 28, 334, 465; Weber 1906; Knapp 1887; 

critical: Kisch 1989: 214– 18), or to the external shock related to the post- 

revolutionary French occupation of German territories, as one school of 

modern institutional economics believes (Acemoglu et al. 2011). Only 

those regions that had successfully launched gradual institutional reforms 

in the eighteenth century could quickly adopt and adjust to market rela-

tionships in the early nineteenth century.

We thus reject “Big Bang” interpretations, for such approaches focus un-

duly on state- ordered legal forms of institutions and ignore their capac-

ity to leverage meaningful changes in behavior.2 State- sponsored “public 

order” institutions were important agents of change, but their “supply” 

of radical reforms could only be effective if “private order” institutions—

functioning markets coupled to secure property rights— could absorb and 

adapt to them easily; and this was only true for the “leading regions” re-

ferred to above, where commercialization of economic relationships had 

developed furthest.3

This was the case in those “leading regions.” Here, the important “pri-

vate order” institutions’ secure property and contracting rights were em-

bodied in the emergence of merchant- manufacturers in the eighteenth 

century. They helped promote rural industries (in textiles as in small iron 

wares) and, as merchants with contracting rights (internationally recog-

nized and protected), linked those industries with international markets, 

thus gradually replacing the regime of guilds and merchants operating at 

arm’s length. In chapter 2 we use the continuing development of export- 

oriented rural industry— “proto- industrialization”— in different parts of 

Germany as a kind of test of our approach. For “proto- industrialization,” 

based on supra- regional markets, cottager labor, and capital in the hands 

of merchants, emerged within the context of the ancien régime— when 

and where merchants’ marketing needs required closer control of produc-

tion than craft guilds could accept. This generated confl ict, but in some re-

gions it also generated the labor supply and the cadres of skilled craftsmen 

and innovative industrial entrepreneurs who would promote nineteenth- 

century factory production.
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6 / Introduction, with Refl ections on the Role of Institutional Change

We emphasize here that our approach differs methodologically from 

some recent contributions to the long- run growth impact of institutions 

(Cantoni & Yuchtman 2014, Becker & Woessmann 2009, Acemoglu et al. 

2011).4 These authors select a factor that is exogenous to the system of vari-

ables they wish to “explain”: the fourteenth- century papal schism and the 

founding of universities as cause behind the growth of cities with func-

tioning markets observed centuries later; the Reformation with its empha-

sis on education as cause of the distribution of the labor force, or degree 

of urbanization, observed some three hundred years later; and fi nally, the 

French Revolution and the extent of French occupation of German territo-

ries as cause of economic modernization— as measured by regional dispar-

ities in urbanization rates observed forty or fi fty years later. This approach 

produces arresting facts, but it sweeps away the historical processes by 

which institutions are changed and become effective behavioral markers. It 

offers comparative statics, rather than dynamic processes, and it implicitly 

contradicts the idea that all change is part of a historical continuum— a 

touchstone of historical economics.

We single out the Acemoglu, Cantoni, Johnson, and Robinson study 

(Ace moglu et al. 2011) as an example of French impact on German devel-

opment because of its prominence as a widely cited contribution to the 

topic of institutions and economic growth. We do not doubt the impor-

tance of French, and especially Napoleonic, infl uence on Germany’s subse-

quent development, but we do not see its historical appearance as a start-

ing point of German modernization.5

Thus, the revolutionary French unintentionally created the opportunity 

for launching fundamental liberal reforms, but their outcome— like most 

of the agrarian reforms— depended almost exclusively on the gradual insti-

tutional changes of the eighteenth century. By ignoring the historiography 

of German early industrialization, the paper by Acemoglu et al. (2011) can 

assert that French occupation determined not only the extent of reform 

in German regions after 1800 but also the subsequent regional growth 

paths— fi fty years later. This curious lag is justifi ed by war, occupation, and 

territorial changes, but remains unconvincing.

The account by Acemoglu et al. (2011) blots out the important role 

of the Prussian civil service bureaucracy— the principal architects of the 

reforms— for they fail to consider that it was in the eighteenth century that 

an effi cient Prussian administration emerged and, infl uenced by Adam 

Smith’s doctrines, proved perfectly capable of carrying out the “revolution 

from above” and establishing a modern capitalist economy against strong 

resistance from almost all layers of society. Prussia’s ruling class and its bu-
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reaucracy saw economic reform as essential to the preservation of Prussia 

as a major power. This was the political goal of the reform program, not 

parliamentary democracy.

Germany’s modernization, after all, proceeded differently from the Anglo- 

American experience, in which democracy and market economies emerged 

almost simultaneously. A close connection between liberal political re-

forms and liberal economic reforms seems to characterize most theories 

of the New Institutional Economics. Counter to the claims of Acemoglu 

et al. (2011), however, the higher the degree of political reform, the less the 

degree of economic reform (a claim documented with comparison of Prus-

sia and the south German states in the following chapters of part 1). Prus-

sia stands as the fi rst instance of states successfully implementing market- 

oriented, “catch up” reforms under nondemocratic conditions. A capable, 

yet authoritarian, “modernization bureaucracy” was an essential element 

of this change. In this sense, the German states around 1800 were indeed a 

laboratory of modernity.

We remain unconvinced by Acemoglu et al.’s (2011) econometric re-

sults. The claim that their econometric model builds on a “treatment area” 

that qualifi es as a “quasi- natural experiment” (Acemoglu et al. 2011: 3304) 

is vitiated by the heterogeneity of reform results achieved in the different 

French- controlled regions. The authors’ reform index inadequately refl ects 

these differences. In addition, the resort to urbanization and occupational 

statistics from the second half of the nineteenth century as evidence of 

early nineteenth- century French infl uence strains credulity. This eliminates 

a good deal of Germany’s industrial history (for example, coal and its loca-

tional effects).6

Human Capital and Technological Change

“Human capital” refers to knowledge embodied in individual persons. It is 

acquired by investment in learning, through either schooling or on- the- job 

training, and can take the form of basic education (measured by literacy 

and numeracy), advanced special knowledge (measured by certifi cation or 

years of schooling), and practical skills (craftsmanship, usually acquired 

by apprenticeship). Such investment is time- consuming and costly, but the 

consensus among economic historians suggests that its net returns in terms 

of lifetime earnings and other advantages have been considerable (Becker 

& Woessmann 2009). Its economic importance is based on two features: 

First, it is a valuable input into the production process, often regarded as 

a productive factor independent of capital and a source of technological 
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8 / Introduction, with Refl ections on the Role of Institutional Change

change. Second, there is some agreement that human capital is closely 

linked to demographic processes, both refl ecting family infl uence and also 

affecting family decisions about family size. Human capital, fi nally, can 

emerge as an external effect of contacts and interaction between concentra-

tions of economic actors (Lucas 1988). Technological change, as here un-

derstood, follows from application of new knowledge to economic activity. 

It includes invention, diffusion, and innovation embodying the applica-

tion in new production methods, new products, or both.

In this book the combined and separate effects of human capital and 

technological change are related to regional differences in industrial devel-

opment, as a refl ection of both the availability of highly skilled craftsmen 

and the distribution of educational facilities. This is seen to play an impor-

tant role in the development of heavy industry during the “take- off” pe-

riod. Somewhat more prominent were the contributions of human capital 

and institutions of higher education to the development of science- based 

industries in the 1870– 1914 period. They are seen as an important element 

in the industrialization story of “Germany Overtaking Britain” at the end 

of the nineteenth century. Finally, human capital seems to have played an 

important role as co- determinant of the decline in German fertility that 

marked German demographic development from the 1870s to the 1920s, 

but we can offer little more in this text than acknowledgment of the fact 

and a few references to the relevant literature.

The rest of the book covers the years from 1815 to 1914 and focuses 

more generally on “German” industrialization as a whole, though regional 

differences remained considerable and also receive attention where that 

seems essential. Part 2 opens with chapter 5, centered upon the Zollverein, 

the German customs union. It covers the immediate post- 1815 decades up 

to the 1840s, corresponding roughly to the classic stage of “early industrial-

ization.” This was a period of development that we see as a mixture of “re-

covery from war growth” (Pfi ster), technological borrowing from abroad, 

and increasing internal market integration, spurred by the development of 

the Zollverein and transportation improvements (paved roads, canals, and 

steam railways).

Industrialization progressed, bit by bit, though “interrupted” by the cri-

sis of the 1840s and the revolution of 1848– 49 (chapter 6). The 1840s 

nevertheless witnessed important signs of industrial progress: emergence 

of a railroad network, development of machinery- making and engineering 

fi rms, the growth of coke- smelted iron and deep- shaft coal mining, and 

of puddled steel, in short, the core of heavy industry. Immediate benefi ts 
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from that progress no doubt reached no more than a limited circle of en-

trepreneurs, capitalists, and highly skilled craftsmen. The vast majority of 

contemporaries will have experienced few, if any, signifi cant improvements 

in living standards. Economic growth in these years could just barely keep 

up with growth of the population. The signs of social tensions and political 

discord that marked the period were no doubt related to that condition. 

Nevertheless, seen in retrospect, the 1840s— even the revolution of 1848– 

49 itself— can be said to have helped lead the way to the phase of sustained 

industrial growth, the “take- off,” that followed.

Part 3 covers the phase of development we feel is the book’s center-

piece—for two reasons. First, it witnessed growth to maturity of Ger many’s 

heavy industry, the most striking feature of the country’s nineteenth- century 

industrialization. Second, it moved the economy from a phase of growth 

just in step with population to one of increasing per capita income. Chap-

ter  7 (on “Industrial Breakthrough”) describes the syndrome of growth 

that linked railroads with heavy industry in the period from the 1840s to 

the 1870s, placing the relationships within a “leading sector” framework. 

Chapter 8 shifts back to description of the factors of production, capital 

and labor, emphasizing the surplus of labor and problem of income in-

equality that characterized the period. Chapter 9 suggests that agricultural 

development may to some extent be seen as a “forward linkage” effect of 

railroad growth, for the latter radically improved access of market- oriented 

farming to the urbanized industrial centers emerging in this period. Simi-

larly, chapter 10 shows that the syndrome railroads/heavy industry made 

unprecedentedly great demands on the German fi nancial system, arguing 

that their profi tability and riskiness led to emergence of that historically 

unique institution, “universal banking,” which may be seen, we suggest, 

as a kind of “backward linkage” generated by the railroad/heavy industry 

complex.

The book’s last segment (part 4, “Germany’s Emergence as an Industrial 

Power”) takes up the more familiar topic of industrialization during the 

Kaiserreich (1871– 1914). Sometimes called the “age of high industrializa-

tion” (in Rostow’s terminology, “the drive to maturity”). It begins (chap-

ter 11) by discussing growth trends and cycles, and asking whether the slow-

down that followed the “boom and bust” of the early 1870s deserved the 

heading “great depression.” The chapters that follow treat successively the 

development of industrial enterprises and their use of modern science and 

techniques (chapter 12), the role of fi nance and banks (chapter 13), the 

multidimensional topic of Germany’s international relations (chapter 14), 
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and, fi nally, a complex of questions covering the growth of cities, changes 

in social structure, and the development of strong municipal government, 

resulting in a remarkably comprehensive urban social policy (chapter 15).

The concluding section of the book summarizes its main components 

and arguments, asking whether individually, or taken as a whole, they con-

stitute, a “German model” of development that distinguishes its industrial-

ization from that of other countries.
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PA R T  O N E

Old Regime and Eighteenth- Century 

 Origins of German Industrialization

Our introduction identifi ed several arguments supporting the hypothesis 

that German industrialization was a much more drawn- out process than 

such concepts as “industrial revolution,” “big spurt,” or “take- off ”—con-

cepts that shaped a good deal of the earlier economic historiography— 

imply. One of the most cogent reasons for the “gradualist” position is 

the accumulation of evidence, quantitative and otherwise, on the extent 

to which important parts of the German economy had become integrated 

into the fl ourishing “Atlantic economy” in the course of the eighteenth 

century, a development that entailed the spread of rural industry— “proto- 

industrialization”— and commercialization of economic relationships in 

several key regions. For reasons that will become apparent, we focus here 

on the 1760– 1840 period. In this part of the book, we begin with a short 

review of recent work on population and economy. We then turn to a re-

gional perspective, introduced by an overview covering the geography of 

German industrialization. The next step is a survey of early industrializa-

tion in three of the oldest German industrial regions: Saxony, the northern 

Rhineland, and the south German state of Württemberg. It is followed by 

a chapter on agricultural development in Germany in this period. Descrip-

tion of institutional change during the eighteenth and the beginning of the 

nineteenth century, which culminated in the emergence of an identifi able 

market economy in the German lands, concludes this part of the book. We 

will show that regionally varying, gradual institutional evolution played a 

more important role in the long path to German industrialization than has 

previously been believed. As suggested earlier, we will contend that this set 

of experiences had infl uence on the German industrialization process that 

went far beyond the prosperity it created directly.
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O N E

Population and the Economy

One component of the “gradualist view” of industrialization derives from 

recent work on the aggregates of population and real wages, and the rela-

tionships between them. This section thus begins with a brief review of 

that work. We adopt a macro- economic perspective, thus temporarily sus-

pending consideration of the regional and sectoral sources of economic 

dynamism referred to above. The rest of the fi rst section is devoted to dis-

cussion of the empirical evidence on population growth, the course of real 

wages, and the relationships between them. We conclude with a brief sum-

mary of the fi ndings.

In a series of recent articles and monographs, Ulrich Pfi ster and his as-

sociates—summarizing and supplementing other recent work— have pub-

lished new long- run estimates of population growth and real wages for 

Germany covering the period from 1500 to 1850 (Pfi ster & Fertig 2010, 

Pfi ster et al. 2012, Fertig & Pfi ster 2014, Pfi ster 2015, Pfi ster 2017a, Fertig 

et  al. 2018, Pfi ster & Fertig 2019, Pfi ster 2019a, 2019b). This section at-

tempts to explain their importance for the story we tell in this book, limit-

ing ourselves to a few salient points. We emphasize the German- wide cov-

erage these estimates offer, for— in the absence of other macro- economic 

data for this period— they represent a reference basis for comparison with 

other indicators of economic change and also facilitate backward exten-

sion of  informed speculation about aggregate economic growth into the 

pre-  1850 period.

The fi rst point concerns new estimates of total German population cov-

ering the entire early modern period. We reproduce these in table 1.1, where 

the population numbers for the period 1500– 1740 are highly tentative. It 

shows an upward trend beginning with the conclusion of the Thirty Years’ 

War and continuing, with certain interruptions, until 1871 and beyond.
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Table 1.1 German Population, 1500– 1871

Population (in millions ) 1500 = 100 Annual Growth

1500 7.2 100

1618 13.5 188 1500– 1618 = 0.55%

1650 7.9 110 1618– 50 = – 1.7%

1740 14.3 199 1650– 1740 = 0.66%

1765 15.8 219 1740– 65 = 0.32%

1790 18.0 250 1765– 90 = 0.56%

1815 21.1 293 1790– 1815 = 0.63%

1840 27.4 381 1815– 40 = 0.97%

1871 34.3 476 1840– 71 = 0.72%

Source: 1500– 1740, Pfi ster & Fertig 2010: 5; 1740– 1815, unpublished appendix to Pfi ster & Fertig 

2010; 1815– 71, Fertig et al. 2018: 31– 33, our calculation.

Note: Germany is defi ned by the borders of the “Holy Roman Empire of German Nation” dissolved 

in 1806 by Napoleon, without the Habsburg Territories. This defi nition also excludes East Prussia, 

West Prussia, northern Schleswig, and Alsace- Lorraine, which later belonged to the Kaiserreich of 

1871. The growth rates for the 1740– 1871 period are calculated on the basis of annual values but 

only interpolated between two years for the period 1500– 1740.

This long- term trend itself raises few doubts or questions. It refl ected, 

however, a change in the relationship between population and the econ-

omy, our principal interest here. Population growth raises above all the 

question of its determinants. Ignoring noneconomic forces, we ask how 

economic conditions affected the positive trend in natural increase, that 

is, the balance of births and deaths, and net migration. In Germany, as in 

other European countries, births depended on marriage and female fertility, 

while these depended on economic conditions. Deaths refl ected the popu-

lation’s health, also dependent, at least indirectly, on economic conditions.

One approach to our problem adopts what is called a “Malthusian 

framework,” named after Thomas Robert Malthus (1766– 1834), an En-

glish classical economist. In its modern guise, it distinguishes between the 

“preventive checks” of voluntary restraints on marriage and fertility and 

the involuntary “positive checks” of increases in mortality. In this scenario, 

the population of undeveloped, pre- industrial economies tends to grow 

to a ceiling set by the fall of labor productivity to sub- subsistence levels 

and then by rising mortality (the “positive check”). This happens because 

voluntary restraints on fertility and births were assumed to be inoperative, 

land fi xed, and technology static, unable to offset the negative effect of 

population growth on the marginal productivity of labor. Economic condi-

tions (or living standards) are represented by real wages or their proxies; 

these are positively related to fertility, but inversely related to mortality. In-

creases in population size negatively affect real wages (Clark 2007: 19– 111).
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According to the “Unifi ed Growth” theory of Oded Galor (2005, 2011) 

and others, the transition from “Malthusian stagnation” to sustained 

 “modern” growth was a long process, which led fi rst through a “post- 

Malthusian” era. As Galor summarizes: “During the Post- Malthusian Re-

gime the pace of technological progress markedly increased along the pro-

cess of industrialization. The growth rate of output per capita increased 

signifi cantly  .  .  . but the positive Malthusian effect of income per capita 

on population growth was still maintained, generating a sizable increase 

in population growth . . . and offsetting some of the potential gains in in-

come per capita” (Galor 2005: 185). New work by Pfi ster and Fertig (2019) 

describes this transition as a “Malthusian disequilibrium condition,” which 

began to become effective in the eighteenth century and thus preceded the 

emergence of a “post- Malthusian regime.” The long- term negative effect of 

population growth and falling real wages on death rates disappeared. While 

real wages continued to fall at an annual rate of – 0.5 percent, the death 

rate showed not a correspondingly Malthusian rise, but a long- term decline 

(Pfi ster & Fertig 2019: 13; fi g. 1.1). This suggests that death rates had become 

exogenous. In contrast to the positive check, restraints on marriage (and 

hence on fertility)— the “preventive check”— were present and responsive to 

real wages in Germany during the entire 1730– 1870 period. Despite slowly 

declining mortality in the long run, it is appropriate to describe eighteenth- 

century Germany as a high- pressure Malthusian system because the positive 

checks repeatedly appeared in the form of sharp, short- run increases of the 

death rate in response to crop-  and war- related income shocks.1

Thus, as far back as adequate data are available, a long- term Malthu-

sian relationship between income and mortality did not exist.2 In addition, 

birth rates adjusted only partially for income fl uctuations and fl uctuated 

in a narrow range between 30 and 40 per 1,000 inhabitants from the mid- 

1730s onward. Both developments, falling death rates and comparatively 

stable birth rates, resulted in a remarkable population growth of annually 

0.4 percent despite falling real wages for the period 1740– 90 (Pfi ster & Fer-

tig 2019).

Because the long- run mortality was driven by forces exogenous to the 

Malthusian system, Germany’s demographic regime differed substantially 

from other northwest European countries during the eighteenth and nine-

teenth centuries (Pfi ster & Fertig 2019: 8). Three developments help explain 

the decline in mortality during the eighteenth century: (1) the epidemic 

environment improved substantially compared to the seventeenth century 

(for example, the Black Death disappeared); (2) German grain markets 

became more integrated between 1650 and 1790 (Albers & Pfi ster 2018). 
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The relative stabilization (“the Great Moderation”) of grain prices observed 

in these years refl ected such improvements as well as slowly intensifi ed, 

market- induced agricultural progress (Abel 1966: 182– 204; Harnisch 

1986). And (3) nonagricultural sectors— especially export industries or 

proto- industries— expanded more strongly from the late seventeenth cen-

tury. Rising nonagricultural labor demand had the potential to stabilize 

household incomes despite falling real wages because of an increasing 

number of working days or longer working time per day (Pfi ster 2019a, 

Kaufhold 1986). All these developments corresponded well to the more 

rapid growth of population in this period (table 1.1) and to other signs of 

regional economic progress within Germany to which we later return.

The eighteenth century harbored changes that paved the way for the 

later demographic breakthrough: modernizing economic forces connected 

with the spread of trade and rural industry that facilitated— despite setbacks 

from war- related interruptions— a weakening of the “positive checks” and 

led to their virtual disappearance.

The recent research program mentioned above confronts the vital rates 

and population numbers with new, long- run estimates of real wages (Pfi s-

ter 2017a) and extends the aggregate German demographic- economic his-

tory from the relatively familiar and time- tested picture of the nineteenth 

century into the less well- known early modern period. Despite its highly 

uncertain and tentative character, we fi nd it useful to take a closer look here 

at some of its claims. Figure 1.1 illustrates these patterns, including the 

new, long- run estimates of real wages to indicate the connection between 

changes in demographic behavior and living standards.

A fateful development that accompanied German demographic expan-

sion during the early modern period (and especially the eighteenth cen-

tury) was the absolute and relative growth of the landless and land- poor 

population. Land- poor classes and not peasants dominated most of rural 

Germany around 1800 (Kopsidis 2006: 306– 8). Recent work by Pfi ster 

and associates shows that this resulted not, as commonly believed, from 

over- reproduction of the poor, but from over- reproduction of the affl uent 

landowning class in combination with a predominance of primogeniture 

inheritance rules. In a primarily agrarian economy such as that of pre- 1800 

Germany, this produced a substantial degree of economic inequality. In 

such a setting, the development of rural export industries represented a 

creative response, one that mitigated the decline of real wages during the 

eighteenth century. Rural proto- industrial growth was thus extraordinarily 

important for the development of German manufacturing and structural 
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transformation until the early nineteenth century. This refl ected the fact 

that Germany’s urban system, compared to those of leading economic Eu-

ropean regions like England and the Low Countries, was only poorly de-

veloped, and urbanization proceeded slowly until the middle of the nine-

teenth century, even in industrial core regions (table 1.2).

The intersectoral wage gap between agrarian and industrial occupations 

remained modest until the middle of the nineteenth century and widened 

only after 1850. During the second half of the nineteenth century the still 

existing gender wage gap also increased signifi cantly, as will be described 

in later chapters (Pfi ster 2019b). Compared with some other Western Eu-

ropean countries (such as England, Holland, or Sweden) for this period, 

Germany still experienced higher mortality rates that translated into much 

lower life expectancy (Pfi ster & Fertig 2010: 41, 54; Fertig & Pfi ster 2014: 

6– 7). Moreover, the new, long- run estimates of German real wages— with 

the important exception of Hamburg— show levels well below those of 

the other  northwestern European countries cited. However, those same 

demographic estimates suggest lower mortality rates (implying higher life 

expectancy) than southern European ones (Pfi ster & Fertig 2010: 41, 55; 

1.1 Crude Birth Rate, Crude Death Rate, and Real Wages, 1730– 1870

Source: Vital rates in online appendix from Fertig et al. 2018: 31– 33; Pfi ster & Fertig 2010. 

Real wage from Pfi ster 2017a: supporting information S3; 2018: suppl. material A3.

Note: The dimension of the real wage (right axis) is the fraction of a consumer basket 

consumed annually by an adult town dweller that can be purchased with 

the summer day wage of an unskilled building laborer.
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Pfi ster 2017a: 726). Ger many’s geography— its east- west and north- south 

differences—gave it a mixed demographic composition.

With the conclusion of the Napoleonic Wars in 1815, Germany’s de-

mographic regime changed dramatically. The new estimates show a rapid 

decline of mortality rates but more or less stable birth rates in the decades 

that followed. These, as suggested above, represented, in the Malthusian 

terminology, the virtual disappearance of “positive checks”— that is, “es-

cape from the Malthusian Trap.” The Pfi ster and Fertig (2019) study de-

scribes this post- Malthusian pattern of development as a situation “where 

the rate of increase of technology depended on population size”— scale- 

dependent productivity growth based on expanded markets that offset the 

negative impact of increasing population and labor intensity on marginal 

productivity. The disappearance “of a relationship between material wel-

fare and mortality, that is of the positive check, points to the transition to a 

non- Malthusian regime” during the late 1810s (Fertig & Pfi ster 2014: 3; Fer-

tig et al. 2018; Pfi ster & Fertig 2019). Neither demographic shocks nor food 

crises wholly disappeared after 1815, as we shall show, but the close rela-

tionship between demographic dynamics and real wages no longer reap-

peared at the national level. In no year after 1815 was the all- German natu-

ral population increase negative (Fertig et al. 2018, Pfi ster & Fertig 2019).

Peace also ushered in a period of rising real wages, ending a century- 

long trend. Some authors even see the upward jump from 1815 to the 

mid- 1820s as a positive real- wage shock due to a series of bumper har-

vests. Within a few years real wages again reached the level at the beginning 

of the eighteenth century and then remained more or less stable until the 

1880s despite a doubling population increase of annually 0.8 percent for 

the 1815– 71 period. Much more research is necessary to improve our very 

limited knowledge about the acceleration of technical change after 1815. 

Uncertainties concerning agricultural productivity and grain markets re-

main as well, to which we must return below (Pfi ster et al. 2012, Pfi ster & 

Fertig 2010, Fertig & Pfi ster 2014).

Table 1.2 Urbanization Rate and Share of Agricultural Population in Germany, 

1500– 1850

1500 1600 1650 1700 1750 1800 1850

Urbanization rate 9.2% 7.5% 7.6% 7.1% 8.7% 11.3% 14.3%

Employment share, agriculture 77.2% 80.0% 78.7% 77.0% 72.2% 63.8% 55.6%

Source: Pfi ster 2019a: 3.

Note: Urbanization rate is defi ned by the share of population living in communities with more than 

5,000 inhabitants.
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We can thus summarize the aggregate picture that emerges from the new 

estimates as follows: Germany’s demographic modernization, described 

here as “escape from the Malthusian trap,” clearly began to take its mature 

form early in the nineteenth century— several decades earlier than the tradi-

tional view, which connects the industrial take- off starting in the 1840s with 

the overcoming of the Malthusian economy— all this happening within a 

comparatively short transition period (Abel 1966: 182– 242; Wehler 1987b: 

641– 702; Wehler 1995: 66– 67, 92– 94). The “breakthrough” in 1815, how-

ever, represented the cumulative result of demographic- economic changes 

already begun and visible in the eighteenth century. These were shaped by 

modernizing economic forces that “infl uenced material welfare indepen-

dent of population dynamics. They emerged later than in England and they 

were at fi rst weaker than on the British Isles, but they were well established 

about 150 years before the onset of rapid industrialization” (Pfi ster 2017a: 

718). This means, of course, that the revisionist view of population history 

presented here in capsule form depends, if indirectly, on revision of Ger-

many’s historical path to industrialization.

Before concluding this chapter, we must call attention to two qualifi ca-

tions of the view as summarized here. First, it ignores regional differences 

in demographic patterns. The better documented history of the nineteenth 

century shows important differences in demographic patterns between 

eastern, western, and southern parts of Germany. Much of the aggregate 

story, therefore, depends on the accuracy of the regional weights used in 

aggregation. Second, and rather less important, is the fact that the pattern 

of birth and death rates reported above introduces a second “demographic 

transition” into German development that preceded the nineteenth- 

century “demographic transition” that began in the 1870s. Both refl ected 

the cumulative effects of social and economic changes on demographic 

behavior, and both had positive implications for human welfare, though 

different in character and effects. Our discussion of the “Empire period,” 

below, will come back to this issue.
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German Regions and the Beginnings 

of Early Industrialization

The Regions

During the period under consideration Germany contained most of Cen-

tral Europe. From west to east it stretched over 1,200 kilometers from areas 

left of the Rhine to the Memel territory east of the river Neman, which is 

now divided between Lithuania and Russia. In a north- south direction it 

extended over almost 900 kilometers from the North Sea to the Alps. Early 

modern Germany’s economic landscape was highly diversifi ed— perhaps 

more so than that of any other part of Europe. The same may be said for 

Germany’s political subdivisions: before 1815, it was not a state. The word 

“Germany” around 1750 described a population with a common language 

and culture, but politically subject to many hundreds of political entities, a 

few of them large, like Austria, Prussia, or Saxony, the rest small and spread 

across the vast territory described above. Prussia, for example, was the only 

European state that simultaneously encompassed regions belonging to the 

“growth nucleus” in the northwest of the continent and regions in the cen-

tral and eastern “periphery.” In fact, a strong west- east gradient marked the 

density of industrial activity during the early modern period— long before 

industrialization started. Contemporary statistics and experts, as well as all 

historical research, clearly support this contention. Moreover, as analyzed 

in greater detail below, industrial development during the eighteenth cen-

tury and the fi rst third of the nineteenth century was mainly rural in na-

ture. The huge differences in industrial penetration of rural areas were what 

made the fundamental difference between the west and the east, while ur-

banization levels were roughly the same. Regional variations in industrial 

penetration of rural areas also do much to explain the large contrasts in 

population density (table 2.1).
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Table 2.1 Regional Variation in Prussian Population & Manufacturing, c. 1800

Population 

Density Urbanization

Manufacturing Density
Manufacturing 

Rural ShareUrban Rural Total

Eastern provinces 22 25.3% 11.4% 1.0% 3.6% 20.1%

Central provinces 35 41.1% 15.2% 3.2% 8.1% 23.3%

Without Berlin — 33.7% 13.3% 3.2% 6.6% 32.2%

Western provinces 47 25.7% 14.4% 8.0% 9.7% 61.7%

Total 27 31.1% 13.5% 2.6% 6.0% 29.7%

Source: Kaufhold 1978: 485, 504; our own calculation.

Note: Macro- regions around 1800 are defi ned as: (a) East (East Prussia and Lithuania, West Prussia 

and Netze District, Pomerania; data for Silesia are missing); (b) Center (Berlin, Kurmark, Neumark, 

Magdeburg, Halberstadt); and (c) West (Mark, Minden- Ravensberg, Tecklenburg- Lingen, Kleve, East 

Frisia). Population density = persons per square kilometer. Urbanization = share of urban popula-

tion in percent (urban population refers to the population of settlements defi ned as towns by law 

independent of their size). Manufacturing density = share of all persons employed in manufacturing 

in urban, rural, and total population. Manufacturing rural share = share of rural persons employed 

in manufacturing in the total manufacturing labor force. The number of persons employed in manu-

facturing comprises all persons working in craft shops, employed in proto- industry, in manufactures, 

and in the few early factories. Mining is excluded.

A second, west- south gradient also existed. Its importance had been es-

tablished by the second half of the eighteenth century at the latest, a fact 

indicated by real wage data for the early modern period (Pfi ster 2017a: 

718–26). Indicators of regional disparities during German industrializa-

tion strongly support the continued existence of distinct economic dis-

crepancies within Germany along the two gradients. Moreover, these in-

dicators further verifi ed that the west- south gradient was as strong as its 

oft- quoted west- east counterpart (Frank 1994: 54– 55). Finally, if we look 

for arguments to back the importance of the pre- industrialization phase 

for German industrialization, none is weightier than the fact that the 

two by far fastest developing (proto- )industrial regions since the end of 

the Thirty Years’ War, Saxony and the Rhine- Ruhr- area, also showed the 

strongest modernization dynamics in the period of rapid industrialization 

that began around the middle of the nineteenth century (Frank 1994: 55; 

Kopsidis & Bromley 2016: 178– 85). It is of some interest to note here that 

the regional ranking of industrial development and modernity remained 

more or less stable between the beginning of industrialization and World 

War II. Only a few districts in the Middle Rhine and Neckar valley man-

aged the transition from “rural backward” to “industrial- advanced” dur-

ing this time (Frank 1994: 94– 95). These features suggest that not only 

regional disparities but industrialization as well had deep roots in German 

history. Differing regional development paths emerged and strengthened 
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long before industrialization, some of them possibly going back to the late 

Middle Ages. The subsequent chapters on Saxony, northern Rhineland, and 

Württemberg will further substantiate this historical approach.

In the following sections three leading premodern industrial regions 

will be analyzed more closely. Our approach will attempt to identify the 

driving forces of industrial growth during this period (c. 1760– 1830). Hav-

ing in mind that only a few industrial regions managed the transition to 

industrialization, while most rural industrial areas deindustrialized dur-

ing the nineteenth century, causes of stagnation will be examined as well. 

We concentrate on the two successful early industrializers, Saxony and the 

northern Rhineland (including certain adjacent Westphalian regions), and 

contrast their development to Württemberg, which has been seen as the 

epitome of a region that began the early modern period as a major cen-

ter of manufacturing based on rural industry, but then fell into a period 

of decline and stagnation that extended into the nineteenth century. It re-

gained its industrial dynamism in the 1860s and may be classifi ed as one 

2.1 Germany, 1815– 71

Source: Authors’ own map based on a map from IEG- Maps (http:// www .ieg -  maps .de/).
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Table 2.2 Regional Differences within Germany, 1849

Regions Agriculture

Manu-  

 facturing

Trade & 

Transport

GDP per 

capita 

(Germany 

= 100)

Franks’s 

Moderni 

zation 

Index

Share in 

Total 

Population

Agrarian East 70.4 12.7 11.0  79.4 35.1 17.2

Silesia 59.1 28.6  6.2 100.4 46.2  9.5

Brandenburg 44.6 27.8 17.9 123.3 78.1  6.6

Prussian Province 

 Saxony/Thuringia

50.7 32.6  9.0 113.3 60.6  8.5

Kingdom of Saxony 36.3 49.2  3.8 134.7 73.8  5.8

Agrarian Northwest 61.0 24.4 12.0  96.7 47.8 11.4

North Rhine– Ruhr area 41.0 39.8 12.8 134.7 74.7  7.4

Hesse/Rhenish- Hesse 55.5 26.6 10.4 106.5 49.0  8.3

Southwest Germany 61.1 24.7  6.9  98.0 37.4 11.3

Bavaria 71.6 20.9  2.7  77.6 28.0 14.0

Total (Germany) 58.6 26.0  9.0 — 48.2 — 

Source: Our own calculation, using data from Frank 1994: x, xxx, appendix; www .hgis -  Germany .de.

Note: Agriculture/manufacturing/trade & transport = sectoral share of employees in total labor force; min-

ing and public service are excluded. GDP per capita = percent of German average (= 100). Modernization 

index = employment shares of modern sectors (manufacturing, trade & transport) as well as of urbanization 

share in cities with more than 5,000 inhabitants (Frank 1994: 50– 56). Units are 62 administrative districts 

(Regierungsbezirke) for Prussia, provinces in all other states except Thuringia, aggregated petty territories in 

case of Thuringia.

of  Germany’s late- industrializing regions (Megerle 1982, Ogilvie 1996). 

The map of Germany in fi gure 2.1 (1815– 71) can serve as a guide to the 

location of the states and regions discussed. Note that it traces both the 

expansion of Prussia and the unifi cation of Germany in this period.

Guilds and Proto- industrialization

Before we turn to discussion of the individual regions during the period of 

early industrialization, a few general remarks on the controversial question 

of proto- industrialization and institutional change are necessary. They focus 

on the role of guilds. The historiography of European craft guilds, while in 

wide agreement that these institutions played a positive economic role in the 

late medieval and early modern periods— as protectors of product quality, 

human capital, and rights of urban labor— has tended to see their continuing 

existence in the eighteenth century as rent- conserving monopolies that held 

back technological change and economic growth potential. In contrast, that 

historiography has interpreted the spread of rural industry in the seventeenth 

and eighteenth centuries— proto- industrialization— as the fi tting answer to 

guilds that hastened their disappearance and opened the door to progress 
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and industrial growth. More recent work, however, has modifi ed that picture. 

Since the three regional surveys of eighteenth- century development that fol-

low focus on proto- industrialization, it may be useful here to describe that 

modifi ed view of the role of guilds in this early phase of industrialization.

The recent work suggests (a) that eighteenth- century guild and proto- 

industrial structures were not necessarily antagonistic; and (b) that both 

fulfi lled important entrepreneurial functions.1 Cooperation between mer-

chants and guilds took place more frequently than the older literature 

had indicated. Thus, in towns, where and when merchant-  and master- 

manufacturers still operated on a small scale, they bought and sold at 

prices negotiated by the guilds. By so doing, merchants in effect made use 

of the guilds as provider of the entrepreneurial function, “delegated moni-

toring.” In the long- distance markets that increasingly attracted merchant- 

manufacturers in the seventeenth century, the guilds’ stamp of approval 

had guaranteed the product quality and reduced negotiating costs of mer-

chants in those markets. Through control of members’ work and remunera-

tion, guilds also freed merchant- manufacturers from the need to engage in 

multiple (and time- consuming) negotiations with individual workers, im-

portant where their output represented an input for the fi nished product.

Nevertheless, the spread of proto- industrial production as “putting- 

out system” during the eighteenth century does suggest that budding 

merchant- manufacturers saw advantages in the assumption and execution 

of entrepreneurial functions: product specifi cation, supply of the means of 

production (raw material or other inputs), direct contact with individual 

producers, and the higher profi ts related to the capital invested. Wage lev-

els of rural workers were doubtless lower than those set by town- based 

guilds, but these were largely offset by the higher transaction costs of de-

centralized producing units (in the form of remuneration of intermediaries 

who delivered the input materials and collected the product for merchant- 

manufacturers). The consensus view now tends to emphasize instead the 

fl exibility of adaptation to the changing demands of export markets and 

the corresponding upgrading of product quality as the factor behind the 

growing importance of merchants and commercial capital in the eigh-

teenth century, a development documented by merchants’ increasing use 

of their own individual trademarks on goods sent to distant markets.

Economic Policy during the Age of Mercantilism/Cameralism

Of concern here are the beginnings of economic policy as practiced by the 

territorial states that began to emerge in the post- 1648 German Reich— 
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Austria, Prussia, Saxony, Württemberg. Policies focused on measures to 

improve agriculture, manufacturing, and trade, to encourage population 

growth, ultimately with the aim of increasing the revenues and power of 

the central government. This policy stance in the German states came to be 

called “cameralism” (from camera, or “treasury”), the German version of 

mercantilism as practiced by such Western European states as England or 

France. What differentiated German from French or British mercantilism 

was the strong emphasis on the state and its bureaucracy as an instrument 

for regulating economic life according to “natural law” and in the interest 

of the “general welfare” of all subjects as well as of the rising fi scal needs of 

the emerging modern state (Sokoll 2007; Münch 1996; Wehler 1987a: 218– 

40). Specifi c measures— such as the ban on exports of raw materials or on 

imports of fi nished cloth, subsidies and monopoly rights granted to manu-

facturers of armaments or of luxury goods, taxes imposed on river through- 

traffi c, and so on— characterized the ambitions of German cameralism. 

Least successful of all were the colonial ambitions and projects of the Ger-

man territorial states (for example, the Brandenburg- African Trading Com-

pany of 1682, or the Seehandlung, founded in 1772). All too often these rep-

resented contra- productive illusions, including belief in the government’s 

ability to modernize the economies of these states, in part as substitutes 

for the nonexistent capitalist- liberal German bourgeoisie. Prussia’s great-

est eighteenth- century foreign policy success— Silesia— became a graveyard 

of repeatedly ineffective mercantilist policies. Even in Berlin, the capital, 

most of Frederick the Great’s state- subsidized projects failed to create enter-

prises capable of sustained success without state help (Zimmermann 1885, 

Krüger 1958, Kisch 1989). The growing Prussian state apparatus proved 

most successful in its efforts to modernize the country’s infrastructure, for 

example, the drainage and land improvement of the Warthe and Oder val-

leys, or canal- building, such as the canals linking the Oder and Havel rivers.

As we will show, however, German states that successfully centralized 

power in the post- 1648 period at the expense of particularistic interests 

would have a clear advantage in creating swiftly the institutional frame-

work of a modern market economy after 1800. In the absence of a mod-

ern, politically self- confi dent bourgeoisie, popular political participation 

in German states via premodern parliaments (Landstände) controlled by 

social estates— nobility, clergy, or municipal notabilities— meant main-

taining or extending privileges like monopoly rights to guilds that pre-

vented the emergence of inclusive markets. Weak, highly indebted “non- 

absolutist” German states were forced to guarantee particularistic privileges 

in manufacturing and trade to ensure state fi nancing. In the worst- case sce-
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nario, long- term economic stagnation was the consequence of an outdated 

and petrifi ed institutional framework hostile to growth. As will be shown, 

Württemberg was a prime example for this kind of a German state (Ogilvie 

1996: 290– 96; Ogilvie & Carus 2014: 419– 26; Carsten 1959).

The opposite was Prussia, where “enlightened absolutism” held sway. 

The early disempowerment of such institutions of particularism as parlia-

mentary bodies embodying co- determination rights of the nobility, or the 

town councils dominated by urban patrician elites, facilitated the gradual 

emergence of a rational and self- confi dent bureaucracy that would fi nd it 

possible to use its organizational skills to modernize the country’s economy 

along competitive, market- dominated lines, making a start in reduction of 

the gap that separated Prussia from the leading Western European states 

(Roehl 1900: 16– 88). Prussia was not the only state where administrative 

elites realized that radical reforms were necessary; but it was by far the most 

important and the only one with a bureaucracy able to implement them.

An essential feature of cameralist policy in many German states was pop-

ulation policy (Peuplierungspolitik). In Prussia this included an active “pro- 

immigration policy” to attract skilled workers and specialists to offset the 

high losses of the Thirty Years’ War (1618– 48). In a seminal paper Hornung 

(2014a) estimated that around 1700 the mass immigration of mostly high- 

skilled religious refugees— Calvinist Huguenots— from Catholic France to 

Prussia, which effectively guaranteed religious freedom to everyone, may 

have had a positive long- term impact on the productivity of the Prussian 

textile industry during the eighteenth century. Protestant religious refugees 

also played an important role for industrial development in Saxony and the 

Northern Rhineland (Zachmann 1997, Kriedte 2007, Kisch 1981).

Saxony

Saxony was the fi rst German region to achieve the transition from an agrar-

ian to an industrial economy— several decades earlier than the northern 

Rhineland and Ruhr area. Its fundamental modernization process had 

begun soon after the Thirty Years’ War and continued to progress under 

the conditions of the ancien régime with both the manorial system and 

guilds still legally intact (Tipton 1976: 30– 37; Pollard 1981: 103; Forberger 

1982: 1– 99; table 2.4). Our overview here is followed by a division of 

Saxon industrialization history into three periods: the fi rst emphasizing 

 developments in the eighteenth century up to the French, or Napoleonic, 

era; the second covering the French period (1792– 1815); and the third tak-

ing Saxon industrialization up to about 1840 or 1850.
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Radical liberal reforms often thought essential to implementation of 

the institutional framework and basic principles of a capitalist market 

economy came very late to Saxony— the agrarian reforms in 1831/32 and 

freedom of enterprise (Gewerbefreiheit) in 1861 when industrialization was 

very far along. In Saxony, fundamental liberal reforms thus followed, rather 

than led, century- long developments, as if the legal framework adjusted to 

economic reality, rather than shaped it. Nevertheless, German- wide com-

parison of modernization indices for the nineteenth century shows indus-

trializing Saxony at the top, together with the Rhine- Ruhr area and greater 

Berlin (tables 2.2 and 2.3). No other German region showed such a com-

bination of dynamic economic and population growth in the 1750– 1914 

period. In the following discussion we present Saxony as the epitome of 

gradual change— change that in the long run transformed the  economy. 

For continuous change, and not swift radical change, explains Saxony’s 

relatively early industrialization (Forberger 1982; Frank 1994: 55; Horster 

1908; Kaufhold 1982; Kiesewetter 2007; Pfi ster & Kopsidis 2016; Pollard 

1981: 103; Schäfer 2016).

Saxony’s late medieval history bequeathed to Saxony’s population the 

heritage of a weak manorial system— the Mitteldeutsche Grundherrschaft— 

and a fl exible guild system (Haun 1892; Kötschke 1953: 89– 185; Lütge 

1957). The former gave the peasants personal freedom, based feudal obli-

Table 2.3 Occupational Structure in Regional Comparison in 1849, 1861 & 1882

Saxony Germany Saxony Rhine/Ruhr Germany

1849 1849 1861 1861 1861

Agriculture (%) 37.4% 56.0% 28.8% 38.0% 51.7%

Industry (%) 45.6% 24.5% 51.2% 42.6% 28.8%

Services (%) 17.0% 19.4% 20.1% 19.4% 19.6%

Population (millions) 1,894 35,013 2,225 2,846 38,003

Employment (millions) 0,875 14,820 1,068 1,212 15,960

Saxony Rhine/Ruhr Württemberg Germany

1882 1882 1882 1882

Agriculture (%) 23.5% 28.7% 56.3% 48.4%

Industry (%) 56.4% 51.5% 28.4% 29.6%

Services (%) 20.2% 19.8% 15.3% 22.0%

Population (millions) 3,105 3,953 2,137 45,719

Employment (millions) 1,325 1,647 1,083 19,958

Source: Tipton 1976: 37, 185, 191– 193; Hoffmann 1965: 172– 73, 204– 5.

Note: The Rhine- Ruhr area comprises the administrative districts of Arnsberg, Düsseldorf, Cologne, 

and Aachen.
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gations on tenancy contracts, and thus empowered a large part of the peas-

antry with the freedom to sell, mortgage, and dispose of their land accord-

ing to their will. Saxony’s rulers practiced a policy of “peasant protection” 

to secure those rights, probably as a means of securing their tax base. By so 

doing, the central government in effect limited traditional property rights 

of the local overlords. With the single exception of upper Lusatia, through-

out Saxony a diversifi ed and stable farm structure emerged with the mass of 

the land belonging to holders of small and medium- sized, full- time family 

farms.2 The guild system— in the high Middle Ages a powerful institution 

that restricted entry to handicrafts and regulated production standards— 

had lost, by the eighteenth century, much of the support of Saxony’s cen-

tral state on which its monopoly rights had depended. Its continued vi-

ability required fl exible adaptation to the competition of rural, non- guild 

producers that was emerging in this period.

In much of rural Saxony, however, population growth since the second 

half of the seventeenth century led to the emergence of a kind of proletar-

iat with little or no land— cottagers and “gardeners”— forming households 

that could not live from farming alone and would thus become ready re-

cruits for employment in rural industry. Row 1 of table 2.4 gives an idea 

of their growing importance. This explains the slow growth of urbaniza-

tion, its overwhelmingly small- town character (73 percent of urban growth 

1750– 1834 was in towns with less than 5,000 inhabitants), and well illus-

trates Saxony’s decentralized industrialization.

According to one historian (Blaschke 1967), by 1750, this land- poor 

or landless proletariat had become the largest rural social group and rep-

resented about one- third of the country’s total population. Their need for 

employment did not always coincide with local opportunities and thus 

Table 2.4 Sectoral Structure of Saxon Population (percent)

No. Status Category 1720 1750 1780 1810 1840

(1) Nonagricultural share of rural  

 population (%)

29 34 37 41 56

(2) Share of urban populationa(%) 39 41 40 36 37

(3) Share of Leipzig + Dresden (%) 10 11 9 7 9

(4) Agricultural population (%)b 61 55 54 52 35

(5) Estimated total population 670,000 797,000 873,000 104,1000 1,408,000

Source: Pfi ster & Kopsidis 2015: 278; Kopsidis & Pfi ster 2013: 5.

Note: Territorial coverage relates to the kingdom of Saxony in the borders of 1815 excluding upper Lusatia.
a Communities having legal town status.
b = 100 –  (nonagricultural share of rural population + Leipzig and Dresden).
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led to migration to regions closer to mercantile centers, for example, the 

oft- cited migration from the agrarian north to southern Saxony (Schirmer 

1996). That this took place on a considerable scale during the second half 

of the eighteenth century confi rms the relative freedom of the Saxon popu-

lation, cited above. These changes, however, depended on the development 

of rural industry, “proto- industrialization” as we will call it, and explana-

tion calls for an answer to two questions: (1) How did an effective demand 

for labor emerge? (2) How were these proto- industrial employees supplied 

with food? The quick answers are (1) urban merchant- manufacturers able 

to overcome guild resistance; and (2) the availability of local subsistence 

supplies. Both require some elaboration.

Proto- industrial Development in the Eighteenth Century to 1790

In both cases a regional focus is essential, for protoindustrialization in 

Saxony concentrated in just two Saxon subregions, the districts of Erzge-

birge (Ore Mountains) and Vogtland (Kaufhold 1986, Zachmann 1997). 

We look fi rst at the Erzgebirge district and the role of merchant manufac-

turers (Sieber 1967; Schöne 1982; Keller 2001: 201– 14). In late medieval 

times a center of silver and ore mining, it was gradually transformed in 

the early modern period into a major proto- industrial region, in the eigh-

teenth century producing small iron wares (nails, needles, spoons) and in-

creasingly textiles. Its textile industry had by this time replaced linen with 

cotton products (bobbin lace, embroidery, ribbon weaving). This transfor-

mation refl ected the efforts of merchants from the district’s larger towns, 

Zwickau or Chemnitz, who developed contacts with international markets, 

usually via Saxony’s mercantile capital, Leipzig, and then began to recruit 

labor from among the cottagers and smallholders. The merchants speci-

fi ed what and how these villagers were to produce, and gradually became 

merchant- manufacturers. In so doing, they had to secure the cooperation 

of guild organizations; but, by the 1760s, this seems not to have raised se-

vere diffi culties. Merchants held the key to the changing demands of export 

markets, lending them considerable bargaining power with regard to guild 

resistance. In general, a cooperative pattern seems to have characterized 

Saxon guild relations to the spread of proto- industrialization.

A similar regime of decentralized manufacture connecting rural and 

urban manufacturing also characterized the production system in the dis-

trict around Chemnitz (on the northern rim of the Erzgebirge). As in the 

other districts, merchants played the decisive role. In the 1760s, a boom 

in cottons in international markets began, spurred by British innovations, 
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that reshaped export demand patterns and, by strengthening the role of 

merchant- manufacturers, in effect undermined the power of the guilds. 

From the 1780s on, the use of spinning jennies spread rapidly (by 1800 

and 1810 to an estimated 2,000 and 9,000 [Forberger 1958: 288– 90]). The 

Chemnitz district specialized in coarse cottons, thus adopting a strategy of 

avoiding direct competition with the fi ne cloth Britain exported.

In the textile district of Vogtland guilds played a somewhat more impor-

tant role in the early eighteenth century. In cotton manufacturing, urban 

guilds succeeded in restricting cotton weaving and some fi nishing opera-

tions to the towns, such as Plauen. For a while this limited rural proto- 

industrial activity to spinning and providing the members of the weaver 

guild with cheap yarn. British competition was, of course, felt here too, 

enhancing the power of the merchant- manufacturers, who then reorga-

nized the entire chain of production in response to British competition. In 

result, rural manufacturing as a “putting- out” system boomed in the dis-

trict, despite renewed bans against it. The region’s production of cottons 

grew rapidly from the 1760s to the 1790s. The fi vefold increase of output 

in three decades would not have been possible in an effective system of 

guild controls (Bein 1884, Rätzer 1914, Kaufhold 1986). In one respect, 

however, the Vogtland, by concentrating on fi ne cotton cloth, followed the 

dangerous course of direct competition with Britain. We return to its con-

sequences below.

Marketing of Saxon textiles depended on the Leipzig trade fair— one of 

the biggest in Europe— which traditionally served as an international gate-

way to eastern and southeastern European markets and in the later eigh-

teenth century as a link between Saxony’s rural industry and Hamburg and 

the Atlantic economy beyond. Every year in spring and autumn thousands 

of merchants from the czarist empire, Poland, and the Ottoman empire 

came to Leipzig to buy manufactured goods— mainly textiles— in great 

quantities. To make the fair attractive, Saxon governments followed a lib-

eral, open- market policy, refraining from protectionism or trading monop-

olies. This included actions against local guilds when they threatened to 

strengthen monopoly privileges. Concessions for new manufactories free 

of guild regulations were granted liberally, offi cial guild regulations stan-

dardized and carefully relaxed. In 1780, moreover, the government passed 

a law legalizing violations of guild restrictions (such as fi xed wages or 

number of workers per shop) (Horster 1908; Tipton 1976: 32– 33; Schäfer 

2016: 46– 64; Forberger 1958; Forberger 1982: 66– 89).

The second and crucial basis of Saxony’s “proto- industrial regime”— so 

to speak, its substructure— was the supply of food for its rural labor force. 
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The answer to this problem is important because it gives us the key to the 

most striking characteristic of Saxon industrialization: its rural and labor- 

intensive structure. Population pressure in rural areas led to labor- intensive 

and land- saving agricultural change. By the introduction of such crops as 

potatoes, clover, turnips, and pulses, it became possible for cottagers and 

smallholders to spin and weave for “putter- outers” and also to employ 

themselves as part- time gardeners on the small plots to which they had 

access. This pattern was especially pronounced in the southwestern parts 

of Saxony, throughout the Erzgebirge, in the district around Chemnitz just 

north of the Erzgebirge, and in the Vogtland district to the west. In these 

districts not only was population growth in the eighteenth century fastest, 

but also urban growth was most concentrated in small towns (of less than 

2,000 persons) (Kopsidis & Pfi ster 2013).

In the upland districts where proto- industry spread, agriculture ad-

opted highly labor- intensive, land- saving practices. Rough estimates of the 

crop structure in these areas suggest rising shares of potatoes, pulses, and 

oats, a pattern that refl ected low- income diets. The limited extent of land- 

intensive animal production made meat and milk products relatively ex-

pensive. The rareness of such items in the consumption budgets of proto- 

industrial households thus mirrored the low- wage nature of Saxon textile 

production— in combination with its skilled craftsmen, the source of Sax-

ony’s principal competitive advantage (Pfi ster & Kopsidis 2015). Saxony’s 

agriculture managed to feed a strongly growing industrial population dur-

ing early industrialization, but food standards appear to have deteriorated 

in this period until around 1850. In the 1850s nutritional standards be-

gan to improve substantially (Kopsidis & Pfi ster 2013; Ewert 2006; Martin 

1895: 150).

Grazing rights constituted one of the few spheres of confl ict between 

noble estates and the land used by owners of small farms and cottagers 

during the late eighteenth and early nineteenth centuries. Intensifi cation 

of agriculture occurred mostly by cultivating land hitherto left fallow with 

legumes, clover, and potatoes, which put pressure on pasture land. Since 

the 1760s, merino sheep husbandry had developed into a major activ-

ity on many noble estates, an activity that especially affected the densely 

populated proto- industrial uplands. Reactivation of manorial grazing 

rights— to secure the pasture land necessary for sustaining growing fl ocks 

of sheep— led to confl ict with the peasant population in these areas. Peas-

ants reacted by mass appeals to the courts— with some success— but con-

fl icts continued, leading in 1790 to outbreak of a severe peasant revolt. 

After this, repeated and determined state intermediation led in some, but 
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not all, regions to voluntary enclosures coupled with the redemption of 

grazing rights (Groß 1968: 17; Blaschke 1974: 72; Kopsidis & Pfi ster 2013: 

11– 12, 40– 47).

The development of agriculture in Saxony during the eighteenth cen-

tury thus followed a pattern that differed from its European neighbors on 

the North Sea rim. It adapted, with some help from government interven-

tion, to the needs of its low- wage, proto- industrial– dominated economy. 

Nevertheless, over the long period from 1690 to 1780, Saxon aggregate 

agricultural productivity registered an annual rate of growth from 0.2 to 

0.3 percent. Saxon agricultural development in this period was innovative, 

early in adoption of modern crop rotation systems, establishing permanent 

stable feeding of cattle as common practice by 1800. These innovations 

made Saxony’s agriculture seem progressive (Groß 1968: 38– 56; Acker-

mann 1911; Lincke 1842). Its history also demonstrated that institutions 

facilitating quasi- market transactions involving the sale of property rights 

in land and labor could become widespread practice, even without formal 

reforms and full privatization of land— which came much later (Schatt-

kowsky 2007: 324– 33, 358– 66). One interesting question remains open, 

however. It concerns the institutional arrangements between peasant pro-

ducers and landlords that made possible the simultaneous intensifi cation 

of agriculture and expansion of the booming merino sheep husbandry. 

This deserves more research.

The Role of the State

Our story of Saxony’s place in German early industrialization has empha-

sized the leading role played by capitalist entrepreneurs and the liberal, 

permissive policies followed by the political authorities. This assumes a 

view of Saxon political history that deserves some discussion here.

A starting point is the outcome of the Seven Years’ War (1756– 63). The 

elector- prince, titular head of a defeated and fi nancially devastated power, 

sought help from the wealthy Leipzig bourgeoisie— a step that put a lib-

eral, bourgeois reformer elite at the top of the government bureaucracy 

(Schlechte 1958; Matzerath 2006: 39– 42).3 At once strengthened by solv-

ing the state’s fi nancial plight, this elite took control over a newly created 

ministry— the Landesökonomie- , Manufaktur-  und  Kommerziendeputation 

(a kind of ministry of economics)— and by patronage and marriage cre-

ated a self- perpetuating group of reformers that maintained control of eco-

nomic policy for many decades. These reformers, however, did not follow 

a coherent “reform” program that aimed at the elimination of such insti-
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tu tional impediments to market forces as the rigid rules of urban guilds or 

feudal seigneurial rights. Instead, they gradually created through a liberal 

policy of concessions competitive alternatives, such as manufactories that 

de facto established formalized “putting out” systems, regions or activities 

to which guild rules did not apply; or they simply ignored older ones (for 

example, statutes calling for a ban on rural, cottage spinning and weav-

ing operations) (Schäfer 2016: 27– 154; Karlsch & Schäfer 2006: 15– 22; 

Forberger 1982: 95– 96; Hahn 2000; Schultze 2011; Zwahr 1981: 25– 70). 

Saxon governments, however, did not directly suppress guilds, and in parts 

of Saxony outside the industrial belts, the restrictive, growth- inhibiting 

guild system continued to exist (Herzog 2000). By allowing rural industry 

to spread, the reformers even won the political support of the aristocratic 

owners of seigneurial rights, for such industry increased owners’ revenues. 

Such a policy represented, in effect, offi cial recognition of the power of 

capitalist entrepreneurs to succeed in growing competitive international 

markets and of the increasing number of rural households forced to earn a 

living outside agriculture and the guild system. Its effectiveness as a way of 

widening the scope of capitalist activity made direct attack on such institu-

tions unnecessary.

The French Era from the 1790s to 1815

This entire period represented a sharp departure from the upward trend 

that had marked Saxony’s eighteenth- century experience since the 1760s. 

Recent estimates imply an average decline in its aggregate agricultural crop 

output between 1791 and 1812 of – 0.5 percent per year (Kopsidis & Pfi s-

ter 2013). Scattered evidence suggests a similar decline in the incomes of 

proto- industrial households over the same years. In 1806 French ambitions 

in Germany led to an alliance with Saxony. From 1806 to 1813, Napo-

leon’s infl uence dictated Saxony’s participation as war ally, drawing man-

power, animals, and food away from civilian uses for war purposes, and by 

making it a theater of war, exposed it to further wealth losses. Finally, the 

peace that concluded the war in 1815 also brought heavy losses— covering 

60 percent of Saxon territory and 40 percent of its population.

The negative impact of French policies on Saxony included the effects 

of the continental system (système continental) and blockade (blocus conti-

nental) on trade with Great Britain that Napoleon imposed on the German 

states beginning in 1806/7.4 Saxony’s proto- industrial centers, like simi-

lar centers elsewhere in Germany (east of the Rhine), clearly experienced 

a slowdown. The important Voigtland district lost its markets for muslin 
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cloth in Turkey, Russia, and Poland. Other districts, more specialized in 

coarse- yarn products, fared somewhat better in the central, eastern, and 

southern European markets. Nevertheless, access to its traditional overseas 

foreign markets and sources of raw cotton became diffi cult, if not impos-

sible. True, the protection from British competition the blockade offered 

did induce a wave of investment in machine spinning in 1808– 11; Sax-

ony’s spindle capacity jumped upward from 13,000 in 1808 to 276,000 by 

1814 (Schäfer 2016: 114– 18, 454). This expansion of capacity must have 

refl ected— at least to some extent— demand impulses and the resilience of 

the Saxon proto- industrial centers. It may have also concealed, however, the 

limited ability of this capacity to match British competition in peacetime. 

In retrospect, indeed, the evidence suggests that the technical gap between 

British and Saxon textile producers widened between the 1790s and 1815. 

The boom of British yarn imports in the early postwar years offers strong 

support for that observation. It actually represented the industry’s return 

to its successful pre- 1790 path (Schäfer 2016: 83– 154; Kiesewetter 1999).5

Saxony’s Early Industrialization, 1815– 40

As Saxony began to recover from the war, it soon became clear that its prog-

ress remained largely rooted in its rural textile industries and the skilled 

but low- wage labor on which they were based. One change worth noting 

concerns the shift to machine spinning in centralized workshops, facto-

ries driven by the water power available in these traditional upland centers. 

Breakdowns and repair needs of the early machine- driven cotton mills led 

to development of a growing supply of technicians, and machine shops 

located nearby, so that a kind of second pillar of Saxon industrialization 

gradually came into being.

Perhaps we may see this phase of industrialization as application of 

three strategies to save Saxony from deindustrialization and facilitate its 

recovery, a phase lasting into the 1830s. Those strategies were: (1) promo-

tion of factory- based machine spinning (introduced in 1800) to replace 

hand spinning; (2) readiness of Saxon export industries to use imported 

intermediate goods— mainly British yarn— to reduce costs; and (3) avoid-

ance of direct competition with British producers by focusing on market 

niches in which Saxony’s competitive advantages of low wages combined 

with highly skilled labor came to full effect (Bodemer 1856: 49). Thus, the 

cotton industry in the Erzgebirge region and the area around Chemnitz 

survived because it specialized in production of coarse cloth (Schäfer 2016: 

155– 286, Zachmann 1997; Meerwein 1914).
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In the decades following 1815, Saxon merchants and manufacturers 

looked to overseas markets, encouraging manufacturers to concentrate on 

the labor- intensive, high- price segment in which manual- skill and labor- 

cost advantages had their full impact and mechanization had made the least 

progress. They also exploited technical innovations that improved the pro-

ductivity of manual labor in high- quality production, for example, the Jac-

quard loom, new stock knitting frames or Bobbinet machines, which rap-

idly spread across Saxony’s industrial areas. Thus, Saxony’s stocking- makers 

could even drive British competitors from the promising North American 

market.6 In contrast, attempts by Saxon industrialists to introduce mechan-

ical weaving and calico printing in the new British style in 1815 and 1820 

proved unprofi table and had to be abandoned. Given the paucity of foreign 

trade statistics, we cannot go beyond scattered references here.

Up to about 1850 Saxony’s development path remained largely decen-

tralized, centered on its proto- industrial regions and its success based on 

low- wage, skilled labor. This was not because Saxon entrepreneurs were 

unaware of mechanized production methods based on steam power, used 

by their British competitors. It refl ected the fact that Saxon steam- powered 

technology was not yet cost effi cient as basis for export success (Wiek 1840: 

18– 19, 408– 10; Forberger 1982: 312– 28, 350– 69; Kiesewetter 2007: 423– 

48). By this time, Saxon entrepreneurs as merchant- manufacturers had 

long replaced the simple purchase system (Kaufsystem) with sophisticated, 

vertically integrated putting- out systems (Verlag), the survival of which 

was based on concentration on high- quality fashion products sold in in-

ternational markets. They controlled production as well as marketing— in 

contrast to the older purchase system, in which merchants bought fi nal 

products from petty cottage producers. Steam- powered textile factories to 

centralize production only started to emerge on a larger scale after 1850, 

while companies based on decentralized homework and putting- out sys-

tems were still being founded until the 1860s (Zachmann 1997).

The fi rst signs of change appeared in the 1830s, provoked in part by 

Saxony’s worries about its possible exclusion from the Zollverein. Leipzig’s 

merchants, encouraged by Friedrich List, proposed and formed two rail-

road companies: in 1836, the Leipzig- Dresden line, and in 1839, the im-

portant Leipzig- Magdeburg line, both joint- stock companies, but the lat-

ter requiring diffi cult negotiations between the Saxon and the Prussian 

governments. Exploitation of coal deposits in southwestern Saxony, the 

growth of machine- making workshops, including a Chemnitz enterprise 

that began to build steam locomotives, also began in these years, giving 

hints of future industrial growth possibilities. Nevertheless, it was not until 
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the 1850s that railroads and heavy industry began to have any noticeable 

effects on Saxony’s industrial growth.

Saxony’s early industrialization, we have seen, refl ected to some extent 

the role played by the state; historians have long argued about its liberal 

character. In the post- 1815 years, the Saxon government began to consider 

abolition of the guild system (Horster 1908: 36). In the aftermath of Sax-

ony’s “July Revolution” in 1830, however, a constitution was introduced 

that signifi cantly extended popular political participation. This made a rad-

ical anti- guild policy impossible, for the government recognized that the 

majority of Saxon voters clung to the illusion that guilds formed an effec-

tive protection against the feared “excesses of unleashed capitalism.” This 

illusion may have weakened after the unsuccessful revolution of 1848— in 

which craftsmen feverishly fought for strengthening of the guild system. 

Nevertheless, it took another thirteen years until freedom of enterprise was 

introduced in Saxony (1861). Since Saxony’s industrialization was well 

along by this point, we have reason to suspect that so late a declaration of 

freedom of enterprise refl ected the fact that it had little to do with Saxon 

industrialization (Schäfer 2016: 445; Wieck 1840: 401– 2).

Table 2.5 Number and Annual Rate of Growth of Cotton Spindles, 1800– 1840

Saxony Prussia Germany

Saxony Prussia Germany Annual Growth Rates (%)

1800 3,000 15,000 22,000 1800– 1815 35.4 9.0 20.5

1815 284,000 55,000 360,000 1815– 25 0.5 0.9 0.8

1825 300,000 60,000 390,000 1825– 34 2.5 5.2 3.2

1834 375,730 95,000 518,000 1834– 40 4.6 7.9 7.9

1840 493,000 150,000 818,000

Source: Our own calculation based on data from Kirchhain 1973: 39– 42.

Note: Prussia almost entirely corresponded to the Rhineland.

Table 2.6 The German Textile Industry around 1840

All Spinning a Cotton Spinning a Weaving b

Saxony 37.9% 56.3% 31.7%

Rhineland 17.6% 17.2% 7.6%

Source: Blumberg 1965: 55; Dieterici 1844: 340– 41.

Note: Capacity of the German Customs Union = 100%.
a Percentages based on number of spindles.
b Percentages based on number of looms.
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Northern Rhineland and the Ruhr 

(Rhine- Ruhr Area), c. 1700– 1840

The Rhineland’s economic dynamism obviously owed much to the river 

from which its name derived. Trading opportunities along the Rhine meant 

wider markets and profi table employment for local capital and labor. Dur-

ing the sixteenth and seventeenth centuries, they linked the Rhineland 

to the economic potential of the Low Countries, Europe’s most dynamic 

region, and the North Sea trade it served. Opportunities alone, however, 

would not have suffi ced, had the Rhenish population not possessed the 

ability to exploit them. That it did refl ected the region’s medieval heritage 

of a weak manorial system and a degree of political fragmentation— in 

the seventeenth century no fewer than eight sovereign powers shared 

in  its rule— that encouraged the development of a relatively free popula-

tion; from this evolved a class of entrepreneurs with the needed ambi-

tions and abilities, as well as a complementary class of free labor (Schulte 

1959; Barkhausen 1954; Barkhausen 1958: 195– 203; Ebeling 2000; Adel-

mann 2001).

To some extent the Rhineland’s development duplicated that of Saxony 

(discussed above): its dynamism emerged largely in the rural countryside 

and focused mainly on the textile industries. One reason for this was that 

in the Rhineland, as elsewhere in Europe, cities, whose guilds regulated 

production techniques and product quality, proved inhospitable to ambi-

tious, innovative entrepreneurs. Another was that in several parts of the 

Rhineland, certain rural areas marked by small holdings and growing pop-

ulations bred a rising interest in industrial employment, which then gradu-

ally developed, often actively assisted by petty capitalists with contact to 

distant markets. In at least one respect, however, the Rhineland differed 

from Saxony: its iron, and iron-  and steel- working, districts played a rela-

tively more important role (Kisch 1981: 118– 23, 225; Engelbrecht 1996: 

99– 122, 176– 77; Gorißen 2002: 83; Kriedte 2007).

The development of what we might call the “Rhine- Ruhr” industrial 

belt seems to have accelerated during the two or three decades following 

the Seven Years’ War. By around 1800 economic development in small and 

dispersed proto- industrial areas had crystallized into fi ve main industrial 

districts (Schulte 1959; Kaufhold 1986: 149– 63, 186):

1. On the left bank of the lower Rhine, in the duchy of Jülich, extending from 

the townships of Gladbach, Viersen, and Rheydt, where at fi rst linen cloth 
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production for export and later cotton cloth dominated, northward to 

Krefeld, where a highly successful silk export industry developed.

2. In the border triangle between Germany, the Netherlands, and Belgium, 

with the region Aachen- Verviers- Limburg, a cross- border and highly dif-

ferentiated industrial region emerged that was based on woolen cloth and 

metal processing.

3. On the right bank of the Rhine, in the duchy of Berg, the upland area 

centered in the Wupper valley (with the cities Barmen and Elberfeld) had 

fi rst developed a linen cloth and fi nishing industry, but since the 1760s suc-

cessfully switched to the production and export of cotton cloth. Nearby, in 

the same hilly area called “the Bergische Land,” the towns of Remscheid and 

Solingen specialized in the production of fi ne steel wares (cutlery, house-

hold implements, tools).

4. The county of Mark covered the uplands (Niedersauerland) south of the Ruhr 

river around Hagen and Lüdenscheid, and essential parts of the at that time 

much more agrarian highly fertile Ruhr area. The uplands were character-

ized by metal- working activities, producing medium- quality ironware, wire, 

metal goods, and sewing needles. Textiles, woolen processing, linen weav-

ing, and later, especially spinning and weaving for the Wupper valley’s cloth 

industry, also played a noticeable role.

5. The Siegerland, southwest of the county of Mark in the Sauerland high-

lands, had iron ore mining and iron- working industries.

The Rhineland’s two imperial cities, Cologne and Aachen, both infl uenced 

by Catholic political interests and powerful craftsmen guilds related thereto, 

remained largely outside the dynamism that characterized those fi ve dis-

tricts through much of the eighteenth century. They even experienced a se-

vere “human and real capital drain”— mainly, but not only, Protestant en-

trepreneurs and craftsmen unwilling to accept their economic and religious 

discrimination. Their eventual integration into the “Rhenish economy” 

came with the French occupation of the region after 1790, and we return to 

it below (Kisch 1981: 162– 316).

Rhenish agriculture, like its counterpart in Saxony, played a relevant 

role here. In no German region— not even in Saxony— was dissolution of 

the manorial system more advanced by the end of the eighteenth century 

than in the northern Rhineland (Aubin 1922: 135; Henn 1973; Kopsi-

dis & Lorenzen- Schmidt 2013: 261– 65; Kopsidis 2013: 286– 93; Kopsi-

dis et al. 2017). As in the bordering Low Countries, commercial tenancy 

and a highly intensive small- scale agriculture dominated. Proto- industrial 

households themselves engaged in small- plot subsistence farming, their 
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contribution to local food security supplemented by a growing grain trade 

between the fertile Rhine valley and densely populated industrial regions 

of the nearby unfertile highlands. A long- distance interregional or interna-

tional trade in foodstuffs played almost no role at all in this early period. 

The concentrated demand of population agglomeration such long- distance 

markets needed did not yet exist. By the beginning of the nineteenth cen-

tury, however, a spatial pattern of “Thünen belts,” with a small nucleus of 

highly intensive farming surrounded by an exterior belt of extensive farm-

ing, was already recognizable. Intensity as well as market sensitivity dimin-

ished with increasing distance from the rural- industrial demand centers 

and their immediate agrarian hinterland. Thus, the demand- driven char-

acter of agricultural development had become visible long before indus-

trialization became an important shaping force (Kopsidis 2015: 351– 57; 

Kopsidis 2009).

Three Textile Stories

The Rhineland’s “dynamism,” as suggested above, emerged fi rst in what 

were very largely rural settings, “proto- industrial” regions, as they came to 

be known. The histories of the Rhenish textile industries offer prototypical 

examples. We look at three of these here, for they offer a key to the forces 

that determined the course of industrial development in the Rhineland. 

For the purposes of this book we confi ne our observations here largely to 

the progress since the middle of the eighteenth century.

The fi rst, perhaps most typical, case concerns the Wupper valley with 

the “twin” towns of Elberfeld and Barmen, which began as villages that 

initially responded to demands for foodstuffs and raw materials emanating 

from the Rhineland’s metropolis, Cologne. These villages were originally 

populated largely by freeholders or hereditary tenants, actors unimpeded 

by restrictive manorial claims or by powerful guilds hostile to change, 

and they quickly adapted, some of them becoming linen merchants. The 

district’s growth was helped by a fl ow of migrants, largely Protestant dis-

senters fl eeing the intolerance of the Catholic imperial city territories and 

the restrictive guild system there. It soon had become an important sup-

plier of the Dutch markets, bypassing Cologne completely. By the 1750s 

its merchant- capitalists, who dominated both production and marketing, 

had begun to replace their success with linen fabrics by becoming major 

exporters of braids and ribbons and other articles made from half- cotton 

cloth— so- called Siamoisen— which went to other German states, to mar-

kets in Brabant, Holland, France, Britain, and overseas territories. The 
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Seven Years’ War brought a hurtful time of occupation by Prussian and 

French troops, but the district rapidly recovered, innovating and widening 

its product assortment. Successful abroad in a growing world economy, the 

Wupper valley district had become, by the eve of the French and Napole-

onic Wars, a major economic factor in the duchy of Berg. Hampered by the 

high living costs that came with its own prosperity, Elberfeld and Barmen 

merchant capitalists “farmed out” important input activities, such as yarn 

production, bleaching, and even dyeing, to villages and rural areas where 

underemployed and cheaper labor could serve as an attractive substitute. 

By the 1790s, with a population of close to thirty thousand inhabitants, 

the Wupper district was thought to employ, directly and indirectly, more 

than forty thousand persons! Such was its success (Kisch 1981: 162– 257; 

Tilly 1981; Engelbert 1996: 163– 87; Gorißen 2016a).

The Wupper valley textile district was probably the closest thing to a 

capitalist “open society and economy” that developed during the eigh-

teenth century in the Rhineland. According to contemporaries, freedom of 

enterprise was de facto more or less existent in the duchy of Berg by the last 

third of the eighteenth century— even if it was never proclaimed. Freedom 

of enterprise, of course, meant that competitive pressure was ever present. 

If local costs of a production input became too high, the merchant capital-

ists had to look elsewhere for an alternative source, or lose the business 

to a rival. Their success had little to do with state policies, though the fact 

that the duchy’s ruler placed no restrictions on immigrants and rarely in-

tervened in local affairs proved to be advantageous for the region’s growth. 

Success derived from careful control of the value- added chain from raw 

materials to fi nal sale, and from careful attention to competitors. These 

self- made men par excellence, full of respect for market dictates, expected 

the same from those they employed. Over time, this generated repeated 

confl icts with weavers and again with bleachers, when costs threatened. 

Powerful corporate institutions like the Garnnahrung to organize the tex-

tile sector developed in the Wupper valley as elsewhere, in theory combin-

ing the interests of craftsmen with those of the internationally acting mer-

chants. Almost from its beginning, however, the Garnnahrung was more 

market- oriented than any Cologne guild. The growing importance of the 

“Atlantic economy” for the Wupper valley de facto enhanced the power 

of its merchant capitalists within the guild. The latter’s inability to defend 

the interests of craftsmen thus began to contribute to the descent of self- 

employed craftsmen to a de facto status of dependent wage laborers well 

before early industrialization had started— a transition that was not free 
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of occasional violent protest (Kisch 1981: 169– 73, 249– 50; Reininghaus 

2002: 79– 81; Engelbrecht 1996: 271– 76; Gorißen 2016b).

The second textile success story focuses on the lower Rhine city of 

Krefeld and its striking eighteenth- century ascent to prominence as one of 

Europe’s most important producers of silken goods. It began in the seven-

teenth century with the arrival of Mennonites— members of a Protestant 

(Baptist) religious minority— in the lower Rhine area as refugees from the 

Spanish Netherlands where they were persecuted. As in the Berg territory, 

here too, the predominance of freeholding and tenant leaseholds suggests 

a relatively free population and hospitable territory for development of ru-

ral industry. Be that as it may, when the newcomers came to settle in the 

townships of Gladbach and Rheydt, the native population, both Catholic 

and Lutheran, viewed them with suspicion. Indeed, the speed with which 

Mennonite entrepreneurs began to prosper by specializing in the manu-

facture and trading of linen drew the negative attention of the local in-

habitants. Mennonites, it was claimed, by virtue of their capital, were buy-

ing up fl ax still standing in the fi eld, thus establishing a monopoly “that 

took the bread out of Catholic mouths” (Kisch 1989: 57). In truth, they 

were transforming into an industry an activity that local families had seen 

as an extension of their agricultural work, thus beginning to replace the 

Dutch merchants that had hitherto served local interests as buyers of their 

part- time labor services. Nevertheless, local agitation increased, eventually 

leading the duke of Jülich to expel the Mennonites, who thus emigrated 

to Krefeld, then a territory subject to the Dutch house of Orange. It was 

here that they established their reputation as effective business leaders. 

Their very names— van Aakens, ter Meers, von der Leyen— refl ected their 

Flemish- Dutch origins.

The peculiarities of their religion made them “outsiders” in Krefeld, a 

place dominated by the Reformed Church. The Mennonites were a minor-

ity marked by clannishness, solidarity, and cohesiveness, characteristics 

strengthened by a high rate of intermarriage. Nevertheless they soon be-

came noted for their hard work, their thrift, and their honesty in business 

dealings, and they began to prosper. By the early eighteenth century, as 

merchant- manufacturers, they had come to dominate Krefeld’s linen ex-

port business. The more successful among them, however, were fi rst and 

foremost merchants— their interest focused on market demands. It was this 

focus that propelled the ambitious von der Leyen family in the eighteenth 

century to its greatest success: the transformation of Krefeld into Germany’s 

leading center of silk manufacture (and its emergence as one of the most 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



42 / Chapter Two

important producers in Europe). They began as commission merchants, 

buying and selling silk and silken wares at the big markets in Frankfurt or 

Leipzig that were produced elsewhere; but as they recognized that the lead-

ing centers of silk goods production (such as Holland, or the city of Co-

logne) were becoming high- cost producers, they saw Krefeld’s chance. The 

closeness to Holland facilitated the adoption of the “state of the art” Dutch 

production techniques. In the Rococo era, with its expensive fashions, the 

demand for silken fabrics soared, and Krefeld’s silk industry along with 

it. By the 1760s it employed probably more than four thousand persons, 

some of them in nearby villages and many of them former linen weavers. 

The industry’s leaders, the von der Leyens, realized enormous profi ts. The 

fi rm’s net worth grew from around 30,000 thalers in 1730 to more than 

1.3 million thalers in 1794! By this latter date, they were probably the rich-

est merchants in the entire Rhineland. Perhaps it was no wonder that the 

king of Prussia, in 1787, had decided to award the von der Leyens a peer-

age. This recognition could have had something to do with the fact that 

Krefeld’s success had been achieved with no royal or state support, while 

such support of Berlin’s silk manufacture had proved to be an expensive 

failure (Kisch 1981: 66– 161; Kriedte 2007).

A third textile story concerns the development of the woolen industry in 

the left bank region around the imperial city of Aachen. In the late medi-

eval period, Aachen had been one of Europe’s main centers of that industry, 

but in the early modern period England and the Low Countries developed 

rival centers, and Aachen, dominated by its infl exible guild institutions and 

the oligarchic political structure to which it was closely connected, could 

not adapt. In the late seventeenth century, alert and ambitious entrepre-

neurs among Aachen’s clothiers began to move key operations— dyeing 

being the fi rst— away from Aachen into the surrounding countryside (to 

Burtscheid, Eupen, Forst, and Leiden, later to Montjoie). Other fi nishing 

steps followed, and by the early eighteenth century, we see the entire opera-

tion of woolen cloth- making growing in these proto- industrial villages and 

towns, controlled by merchant-  manufacturers eager to exploit the freedom 

from rigid guild restrictions on output and the cheapness of rural labor. 

Burtscheid, a nearby territory independent of Aachen and ruled by a Catho-

lic women’s abbey, offers an interesting example of the importance of eco-

nomic motives, for the abbess used her policy of full religious and eco-

nomic freedom to attract immigrants that would increase her revenues, and 

Burtscheid’s subsequent development confi rmed the wisdom of this stance. 

The most striking development of all, however, may have been the growth 

of fi ne cloth products introduced into Montjoie (Mondschau) by a local 
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entrepreneur, Johann Heinrich Scheibler. The success of these products in 

European markets was so great that they brought him wealth, international 

recognition, and eventually a peerage. Such growth also led to shortages of 

labor, but the cost- effi cient solutions Scheibler and his fellow merchant-

  manufacturers chose— recruitment of skilled workers (such as shearers) 

from southern Germany and of spinners and weavers in the nearby dis-

trict of Limburg from among the peasant population (mostly dairy farm-

ers) there— brought attacks from native shearers and weavers in the Aachen 

area. These men, employed by the Catholic clothiers in the coarse woolen 

cloth branch and used to the protection of traditional guild regulations, re-

sorted to violence in 1762, while the Catholic clothiers fi led formal charges 

against Scheibler and his compatriots with the ducal authorities of Jülich- 

Berg. The latter, however, proved reluctant to intervene. In the years that 

followed, repeated incidents of sabotage and violent protest over the same 

issues took place. In 1775, the Jülich- Berg government issued an edict— the 

so- called “Düsseldorf Mandate”— that supported the side of the fi ne cloth 

manufacturers, guaranteed their freedom of action, and in effect broke the 

power of the guilds as worker representatives. Violence would continue, 

but it could not and did not arrest the decline of guild- dominated indus-

try, which continued into the nineteenth century (Kisch 1981: 258– 316; 

Barkhausen 1954: 149– 60; Barkhausen 1958: 187– 94).

County of Mark

The county of Mark, since 1609 a Prussian territory, consisted of two con-

tiguous districts, that comprising the Ruhr district, and the “south Mark” 

with the towns of Hagen, Altena, Lüdenscheid, and Iserlohn (Lange 1976, 

Reininghaus 1995, Gorißen 2002). We discuss the neighboring Siegerland 

(farther south in the high Sauerland) below. During the second half of 

the eighteenth century the county’s economy depended heavily on metal 

production and metal- working, even more than on the textile industries. 

 Table 2.7 shows an estimate of the situation in 1798.

Two characteristics stand out: fi rst, industrial employment at the end of 

the eighteenth century had a strong rural base, even in the later Ruhr area; 

and second, at this date coal mining in the Ruhr area was largely a part- 

time job and the sector still too small to have much impact on the region’s 

economy.

Metal production involved two main processes: the “osmond process,” 

used to produce wrought iron for wire production; and the “strap- lift drop 

hammer,” used to produce bar and plate iron suitable for production of 
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Table 2.7 Occupational Structure in the County of Mark, 1798 (number of male 

heads of households)

Rural Urban Total Share

Agriculture 1 11,224 1,293 12,517 50.5%

 Farming as main occupation 7,973 232 8,205 33.1%

 Industrial- agrarian workers 3,251 1,061 4,312 17.4%

Industry 6,185 5,804 11,989 48.4%

 Metal 1,884 1,535 3,419 28.5%

 Textiles 1,649 1,478 3,127 26.1%

 Mining 347 121 468 3.9%

 Other 2,305 2,670 4,975 41.5%

Public service 152 125 277 1.1%

Total 17,561 7,222 24,783 100.0%

Source: Our own calculation, using data from Reekers 1968: 106; Lange 1976: 16.

Note: Agriculture 1 = full farmers, farmers that owned a small farm (Kötter & Brinksitzer, Neubau-

ern), and subpeasant strata that owned no land switching between agrarian and industrial occupa-

tion (Heuerleute, Einlieger, Altsitzer, and day laborers). Farming as main occupation = full farmers and 

farmers on a small farm (Kötter & Brinksitzer, Neubauern). This group comprises all male heads of 

households solely working in agriculture.

tools and small iron and steel wares. A third process, applying the “wrought 

iron and raw steel hammer” to produce steel for small items, was in rapid 

decline. Wire production took place largely in towns. Over the course of the 

eighteenth century, cartels were formed to control the production and price 

of wire. The Prussian government supported the interested producers, but 

the cartel had only limited success. As in textiles, here too, by the end of the 

century, merchants came to control the product and its marketing, evad-

ing cartel rules. The region’s most important iron product category covered 

the production of fi nished iron and steel wares, such as buckles, buttons, 

needles, household utensils, agricultural tools, and so on. This branch em-

ployed roughly two- thirds of the industry’s total labor force, about half 

of which lived in rural areas. These persons lived close to the location of 

the iron and steel hammers that produced the semi- fi nished goods they 

needed as inputs. Toward the century’s end, this “proto- industrial” popula-

tion also seems to have become increasingly dependent on food imports, 

mainly from elsewhere in Westphalia. The merchant- manufacturers who 

dominated this segment of the industry intermediated most of these needs 

(Kaufhold 1976a). Of some interest, fi nally, is the Prussian state’s attempt 

to impose the tax system applied in its East Elbian territories to the Mark, 

a system designed to restrict industrial activities to towns that included a 

ban on rural manufacturing. Despite that offi cial ban on all rural manufac-

turing producing for supralocal markets, the estimated share of rural pro-
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duction in all export production in manufacturing was 47.4 percent of the 

value of production in 1788 (Lange 1976: 157; Gorißen 2002: 98– 107).

The Siegerland

The “Siegerland” in the southern Sauerland highlands provided the pig 

iron and crude steel inputs the Mark’s metal- working industry required. The 

region’s rich reserves of high- quality ores delivered correspondingly high- 

quality pig iron— the basis for high- quality steel or wrought iron— and it 

would remain western Prussia’s most important source until the second 

half of the nineteenth century. Its importance was based on its most strik-

ing characteristic: its cooperative institutional form, the  “Haubergwirtschaft.” 

Every landowning farm family had a claim on a share of the highlands’ 

wooded slopes (with oak and birch trees). Partible inheritance rules had 

created by the eighteenth century a plurality of small holdings, dictating 

that most families supplemented farming with employment in ore min-

ing or smelting. The Siegerland’s hundreds of mines and hammer- and- 

hearth smelting units were small- scale cooperatives owned jointly by local 

landholders. These cooperatives, sanctioned by the Prussian government, 

operated according to a timetable that ensured orderly exploitation of a 

scarce resource— wood suitable for charcoal production— but they could 

only achieve this by limiting the annual consumption of charcoal (edicts of 

1516 and 1731). This would change in the nineteenth century and will be 

discussed below (Gleitsmann 1980, 1982, Lorsbach 1956).

Several generalizations about this early period of Rhenish- Ruhr indus-

trialization under the conditions of the ancien régime may be offered here 

as a kind of summary of the developments up to the advent of the French 

infl uence that came in the 1790s.

One concerns the effect of the ancien régime, understood as a system 

of government by hereditary rule, on industrial change. From our survey, 

we infer that political fragmentation within the Rhineland weakened such 

governments by subjecting them to competition. This encouraged the mo-

bility of labor and capital. Thus, both ambitious merchants and alert crafts-

men could circumvent discriminating guild regulations by migrating to a 

neighboring, more liberal territory. Of some importance, fi nally, was the 

fact that the two most important rulers— the king of Prussia (sovereign of 

the county of Mark and the duchy of Kleve) and the duke of Jülich- Berg— 

lived far away, the former in Berlin and the latter in southern Germany 

(Mannheim or Munich), for absentee rule seems to have encouraged a pol-
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icy of neglect and nonintervention (Barkhausen 1954; Barkhausen 1958; 

Schulte 1959; Volckart 1999: 28; Volckart 2002: 180– 234; Reininghaus 

2002: 72– 75).

That raises the question of the effect of Prussia’s eighteenth- century eco-

nomic policies on the Rhineland’s development. Its neglect of the Rhine-

land may have been a blessing in disguise. Its mercantilist policies included 

a ban on exports from Rhineland and Westphalian producers into its East 

Elbian core territories. This region apparently was to be reserved for its sub-

sidized Berlin and Silesian producers. The western region found profi table 

export alternatives in the Low Countries and the growing Atlantic economy, 

while the limited success of Prussia’s policy in the east does not suggest 

that intervention in the Rhineland- Ruhr region would have improved the 

results (Kisch 1959; Kisch 1968; Kisch 1981: 93, 361– 66; Fremdling 1986; 

Boldorf 2004).

The eighteenth century witnessed the growing infl uence of merchants in 

the guilds they worked with, refl ecting their interest in control of the value- 

added chain attached to their marketing work, an interest that derived from 

the need to react quickly to the rapid shifts in the fashions that increasingly 

characterized the international markets they served. In the century’s second 

half, that interest manifested itself in the form of merchant- manufacturers’ 

attempts to concentrate that value chain in centralized workshops, some of 

which succeeded brilliantly (for example, von der Leyen in Krefeld, or Jo-

hann Scheibler in Montjoie). These Rhenish merchant- manufacturers were 

gradually transforming themselves into industrial capitalists, though their 

ideas about how the economy and society should be organized retained a 

curious corporatist, even mercantilist character (Kisch 1981: 283– 98; Rein-

inghaus 2002; Gorißen 2000; Gorißen 2016a; Ebeling 2000). Not until 

around the 1830s did their thinking on the organization of the economy 

begin to abandon corporatist views (Boch 1991).

The Period of French Infl uence

From the 1790s to around 1815 French infl uence strongly affected devel-

opment of the Rhine-  Ruhr economy. Some of these effects were positive, 

others less so. This section offers a brief resume of the issues— a kind of 

(verbal) balance sheet.

By the mid- 1790s, France became the political master of the entire 

Rhineland for the next twenty years. French troops occupied the left bank 

in 1794, incorporating that area into the French economy, and France 

ruled the right bank territory by means of commissariats it established 
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there. The French revolutionary reforms abolished feudal master- servant 

relationships without compensation, declared religious discrimination 

illegal, confi scated and secularized monastic lands, all but abolished the 

guilds, and radically reformed the judicial system by abolition of patrimo-

nial courts and introduction of trial by jury. Somewhat later came intro-

duction of the Napoleonic version of revolutionary law: the famous cinque 

codes (Five Codes), which included the Code civil (1804), Code de procé-

dure (1806), Code de commerce (1806), Code d’instruction criminelle (1808), 

and the Code pénale (1810). French reforms also directly affected business 

interests, for example, by the introduction of chambers of commerce to 

represent the interests of capitalist entrepreneurs, or the establishment of 

conseils de prud’hommes, commercial courts to regulate industrial disputes. 

These courts notoriously favored independent capitalist employers, signifi -

cantly weakening the rights of wage laborers. A repressive system of labor 

control— the legal introduction of workbooks (livrets d’ouvriers) introduced 

in 1803— strengthened this tendency by noticeably limiting the mobility of 

workers (Kisch 1981: 317– 60; Wischermann 1992: 40– 44, 424– 44; Bernert 

1982). Simplifying somewhat, one may claim that members of the Rhenish 

bourgeoisie— merchants, industrialists, and bankers— were the principal 

benefi ciaries of the French reforms, and the social gap between them and 

the working class widened during the Napoleonic era (Diefendorf 1980). 

French infl uence in the Rhineland also included contributions of French 

capital, entrepreneurs, and technology to the early development of the re-

gion’s coal mining and metallurgical potential, for example, in the estab-

lishment of a mining school in Geislautern in 1802, or in reorganization 

of coalfi elds in the Saarland and Aachen district (Cameron 1961: 223– 42; 

Banken 2003: 1:66– 89).

For many years, historians have debated the signifi cance of these re-

forms. On one side are those who see the “French era” as a milestone in 

the Rhineland’s development, enabling it to play its well- documented 

leading role in German industrialization (Cameron 1961; Kisch 1981). A 

second position argues that the Rhineland’s progress during the eighteenth 

century had fi rst made it capable of benefi ting from the French reforms 

(Barkhausen 1954, 1958, Schulte 1959). We tend toward this second po-

sition. We neither deny the potential impact on local institutions of an 

external shock nor doubt that the reforms went further and with more ef-

fect in areas under direct French rule than elsewhere. But a recent study 

by Acemoglu et al. (2011), using econometric estimates based on rates of 

urbanization for 1850, is unpersuasive, as some historians have already 

argued (Kopsidis & Bromley 2016, 2017). We note, for example, that the 
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speedy establishment of chambers of commerce in the duchy of Berg re-

fl ected the fact that entrepreneurs had already begun to group themselves 

voluntarily in formal organizations before the French era. We call atten-

tion to the facts that (a) liberal reforms did not induce industrial develop-

ment outside the traditional industrial areas; and (b) the shortness of the 

period of reform on the right bank practically precluded their having sig-

nifi cant, lasting effects on institutions. This period was too short to change 

the “institutional landscape” radically, especially during turbulent times of 

war when most of the scarce administrative capacities were needed to meet 

pressing military needs. In the strongly industrialized county of Mark, fi -

nally, we see the short period of French reforms as part of a Prussian re-

form continuum begun in 1786, after the death of Frederick the Great. In 

1791, the tax system protecting guilds and penalizing rural industry had 

already been abolished there, and the establishment of centralized work-

shops made no longer dependent on royal concessions (Kaufhold 1982: 

73– 85; Wischermann 1992: 4– 39; Gorißen 1992; Gorißen 2002: 85– 105, 

197– 210).7 In areas such as this, French infl uence must have played a mi-

nor role at best.

The French period also included wrenching short- term economic changes 

related to the Napoleonic War aims and the continental system devised to 

implement them. Almost all Rhenish enterprises supported the prohibition 

of British imports, and this measure stimulated a boom in the production 

of linen and cotton cloth in the Rhineland. This was not the reaction, how-

ever, of those producers located in the (right bank) duchy of Berg to the 

prohibition of their exports to the French empire market, enacted in 1806, 

for it had a disastrous effect on the textile industries there, transforming the 

export boom that had characterized the 1798– 1806 years into a period of 

stagnation that lasted until 1814. The Rhineland’s left bank districts, an-

nexed by France, fared better. Enjoying full access to France and its empire, 

the woolen industry in the Aachen district experienced a boom, and even 

the city itself, freed from guild regulations, participated (Kisch 1981: 258– 

360; Kriedte 2007: 223– 424). Under the hothouse conditions of the con-

tinental system, the linen and cotton industries of Gladbach and Rheydt 

could also expand, cotton spinning mills could be founded, even facto-

ries, these changes refl ecting the exclusion of British competition (Crouzet 

1964: 563– 86; Dufraisse 1981).

The overall effect of the continental blockade and continental system on 

Rhenish industry is hard to judge. Its enforced withdrawal from overseas 

markets turned the latter into British spheres of infl uence. Recultivation of 

a clientele there after 1815 required adjustment; and this proved diffi cult 
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since the years of separation had led to a widening of the technical gap 

between British and continental cotton producers (Crouzet 1958; Crouzet 

1964; Heckscher 1922: 295– 323; Tárle 1914; Fehrenbach 2008: 228– 34).

Of course, in summarizing the French infl uence on Rhenish economic 

development, we must go beyond the direct effects of wartime measures 

and consider the long- run effects of that infl uence on economic institu-

tions, above all, on those that affected the status of capitalist entrepreneurs, 

their property rights, and their relationship to other social classes. Apart 

from the collapse of the guild system, secularization of the monastic lands, 

and the preservation of French civil law reform in the left bank territories 

after 1815, what we see is a strengthening of the Rhenish bourgeoisie; but 

that tendency began long before the revolution and refl ected long- run 

forces. Unknown, however, remains the path that Prussian Rhineland pol-

icy might have taken in the absence of French infl uence. A later chapter 

takes up this and other reform- related questions.

The Rhine- Ruhr under Prussia, 1815– 40

In 1815, many Rhenish business leaders appear to have worried about their 

fate under Prussian rule— a feeling refl ected in the comment (attributed 

to a Cologne private banker) that “we have married into a poor family” 

(Krueger 1925: 11). There was obviously some truth in this comment. That 

did not apply so much to the prospect of hostile or unsympathetic policies 

from Berlin as to the industrial backwardness of the East Elbian territories. 

Table 2.8 offers an illustration, around 1800. In 1816, the share of East 

Elbian Prussia’s population (excluding Berlin) that made its living from 

agriculture was more than double that of the Rhineland (Hohorst 1975: 

260, 283, 343).

Our focus on textiles here is to emphasize their importance in these 

early post- 1815 years. In Wuppertal— contemporaries called it the “German 

Manchester”— a short boom of spinning mills took place, but it quickly 

petered out. Throughout the next few decades Wuppertal manufacturers 

relied on imported British yarn and concentrated on less mechanized op-

erations (dying, bleaching, and weaving) and their traditional fi ne special-

ties (lace, ribbons, bed quilts of cotton, silk, and half- silk). As in Saxony 

and the lower Rhineland, concentration on high- quality textiles based on 

manual labor for market niches was the chosen strategy. Lower labor costs 

made this the only feasible response to Prussia’s free trade policy and the 

British imports it facilitated. In the 1820s Rhenish textile centers began to 

attract machinery- making fi rms and to install steam engines, but the transi-
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tion to mechanized factory production in textiles fi rst began in the 1850s. 

Despite its considerable weight, the Rhenish textile industry does not seem 

to have been the catalyst that sparked the Ruhr district’s “take- off” in the 

1840s. True, in 1815 textiles formed the leading industry in the Ruhr dis-

trict. As early as the mid- 1820s Wuppertal capitalists promoted the con-

struction of a railway between the Ruhr and Wuppertal, powered by horses, 

to bring coal for the latter’s industries. This was a sign of what was to come, 

but only a sign (Boch 2016, Adelmann 1986).

By around 1830, coal mining and iron production in the Rhine- Ruhr 

region had become nonnegligible factors. The hundreds of small- scale pro-

ducing units accounted in the aggregate for more than half of all Prussian 

coal and more than one- third of iron production (Holtfrerich 1973, Frem-

dling 1986, Däbritz 1925), and in the 1830s, entrepreneurs began to see 

Table 2.8 Manufacturing in Prussia around 1800

Annual growth rates, 1782– 97 (number of looms)

Silk Wool Linen Cotton Total

Kingdom of Prussia 3.7% 0.1% – 1.1% 4.6% 0.1%

Eastern provinces 1.6%  0.4% – 3.7% 1.3% – 1.6%

Central provinces 4.0% 0.4% – 1.6% 4.3% 0.4%

Western provinces 4.5% – 1.9% 0.0% 7.9% 0.2%

1802

Looms

Labor Force in Manufacturing

Urban Rural Urban Rural

Share of 

Textile 

Workers

Kingdom of Prussia 63.8% 36.2% 67.0% 32.8% 81.9%

Eastern provinces 87.9% 12.1% 76.2% 23.8% 75.3%

Central provinces 77.3% 22.7% 75.4% 24.4% 85.3%

Western provinces 15.1% 84.9% 33.3% 66.3% 78.0%

Total Number & Shares of Total (Prussia)

1802 Population Looms

Labor Force in 

Manufacturing

Kingdom of Prussia 4,335,462 45,551 266,194

Eastern provinces 51.7% 13.2% 27.0%

Central provinces 36.5% 62.8% 52.5%

Western provinces 11.9% 23.9% 20.5%

Source: Our own calculation, using data from Kaufhold 1978: 487– 90, 515– 19.

Note: For defi nition of macro- regions, see table 2.1. Manufacturing = total labor force employed 

in manufacturing (persons); share of textiles = share of textile workers in total manufacturing 

labor force.
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more clearly the possibilities based on techniques demonstrated by British, 

Belgian, and French producers. Many of these entrepreneurs came from old 

merchant dynasties familiar with the industry’s trade, represented, for ex-

ample, by names like Stinnes, Krupp, Harkort, or the fi rm of Jacobi, Haniel 

& Huyssen (Köllmann 1990). These capitalists provided the fi nancial basis 

for early experimental investments in larger operations. Iron smelting with 

coke and bar iron by the puddling process began. These fi rst steps, how-

ever, remained quite modest in the 1830s, for two main reasons: (a) thanks 

to Prussia’s low tariffs, English and Belgian iron was much cheaper; and 

(b) thanks to limited mastery of the technique of coke- smelting, Sieger-

land charcoal offered a more reliable and cheaper fuel than coal. The true 

breakthrough came in the next decade with two changes. First, the exhaus-

tion of shallow pit mining in the Ruhr district led to use of steam power 

to bore deeper shafts. In 1839– 40, Matthew Stinnes and his technical 

staff succeeded in boring through a layer of marl and sinking a deep shaft 

that reached rich seams of high- quality coal. By 1841 this mine, the “Graf 

Beust,” could begin to produce. The demonstration effect of this success 

was considerable. This was the point at which the Ruhr’s production began 

to leave the other Rhenish coal regions behind it.8 Second, as the railroad 

network began to expand more rapidly, industrial entrepreneurs pressed 

for higher protective tariffs on iron products, pressure that led in 1844 to 

the desired Zollverein duties. At this point a period of rapid replacement 

of charcoal smelting by coke began, followed by import substitution. We 

return to this theme in chapter 7.

Württemberg

Today one of Germany’s most wealthy and highly industrialized regions, 

in 1800 Württemberg was an industrial backwater. Like Saxony and the 

Rhineland, Württemberg had a long tradition of export- oriented manu-

facturing that went back to the late medieval period. In the sixteenth and 

seventeenth centuries, it was a major center of linen and woolen (worsted) 

production. In contrast to the experience of those two early industrial-

izers, however, substantial parts of Württemberg’s formerly vibrant tex-

tile sector slipped into stagnation during the last third of the eighteenth 

century (Ogilvie 1997a; Ogilvie 1997b: 109; Medick 1997: 85; Troeltsch 

1897: 172– 99; Flik 1990: 234). True, the shift of international trade from 

Central Europe and the Mediterranean to the North Sea rim and “Atlantic 

economy” in the eighteenth century adversely affected producers in Würt-

temberg to a greater degree than it did their counterparts in Saxony or the 
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Rhineland. Nevertheless, the successful adaptation of Switzerland’s proto- 

industries to that geo- economic shift throws some doubt on the decisive 

importance of location (Pfi ster 1992). We thus need to look further— to 

the role of economic, social, and political institutions.

We quickly rule out the importance of quasi- feudal restrictions affect-

ing rural populations, for in Württemberg by 1700 little remained of ma-

norial rights, and peasant landholders had strong property rights (Hippel 

1977: 278– 304; Ogilvie 1997b: 110– 13). With the proto- industrial histo-

ries of Saxony or the northern Rhineland in mind, we look then at the 

role of guild organizations. In the early modern period these institutions 

had played a strong role in Württemberg’s most important industries— 

linens and woolens— even where much of the production took place in 

rural settings. This has been attributed to their ability to serve as guaran-

tors of product quality. By the second half of the eighteenth century they 

had attained their mature form, in which large merchant companies with 

monopoly power controlled production and marketing, and craft guilds 

controlled entry to their crafts. One company, the Calwer Zeughandlungs-

kompagnie, which controlled the worsted industry in the eastern part of 

the Black Forest, had become by 1700 the largest in the entire industry. A 

second large enterprise, the Leinwandhandlungs- Compagnie, founded in 

1662 in Urach, regulated linen production in the Swabian Alb region. A 

sister company with similar rights began to operate in the district around 

Heidenheim, a town on the eastern border (Ogilvie 1997a; Troeltsch 1897; 

Medick 1997; Flik 1990: 88– 108).

Both companies and guilds successfully maintained their dominance of 

the linen and woolen industries until the end of the eighteenth century. This 

refl ected the duchy’s peculiar political economy: the dukes, weakened by 

military and other central government expenditures, sought to raise funds 

by the sale of monopoly privileges, but this could not suffi ce, and thus 

they repeatedly turned to its estates assembly, the Landstände, for funds. 

Unique in Germany, this body was not controlled by the nobility, nor did 

it refl ect a capitalist- friendly bourgeoisie, but rather consisted of persons 

who belonged to what one might call Württemberg’s “honorable citizenry” 

(ehrbare Bürgerschaft). This group enjoyed full communal citizenship, the 

right to operate a business, and the right to use the communal commons. 

Its leadership fell to an elite group, the so- called Amtsbürger, a relatively 

small number of educated and wealthy citizens who alone possessed the 

right to hold a municipal or state offi ce. Throughout Württemberg local 

governments led by these elites set and collected taxes and enforced guild 

regulations, penalizing violations with fi nes. In exchange for transfer of 
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revenues to the central government, they demanded guarantees for protec-

tion of local autonomy and guild regulations, and these were forthcom-

ing. Guilds thus depended on local governments to defend their interests, 

while local ruling elites expected guilds to contribute to local prosperity as 

well as to their support in local political affairs. Frequent overlap (when 

guild offi cials also held public offi ce) eased cooperation between the two. 

This “system” proved self- sustaining, for it was popular as a guarantor of 

stability— at least among those groups that possessed political power in 

Württemberg— even though those achievements arguably came at a consid-

erable cost of foregone innovation, technological progress, and economic 

growth. Women, for example, were systematically excluded from guilds and 

forced into low- paid, low- skilled occupations (Ogilvie 1997a, 1999, 2003, 

Medick 1990, Carsten 1959, Vann 1984, Ogilvie & Carus 2014: 419– 22).

Some concrete facts on the behavior of privileged companies and guilds 

may help convey a sense of how the result just described could come about. 

We begin with the Calwer Company, a formalized cartel of “putter- outers” 

of worsted cloth. Its “natural” strength built on the crucial importance of 

dyers and merchants for export market success in the worsted industry, but 

with its charter of 1650 came the additional force of the monopoly right to 

export. Its Black Forest partners, the weavers, had agricultural reserves plus 

their guilds to rely on, but by the second half of the eighteenth century most 

weavers had become dependent on the “putter- outers.” Over the years, the 

company had used bribes and cheap loans to government offi cials to en-

sure passage of laws enhancing its privileges, for example, those making it 

the weavers’ exclusive buyer at maximum prices set by the company. The 

weaver’s guild responded by restricting entry to their trade, limiting work-

shop size, setting maximum prices for spinners (mostly women), and us-

ing what the company regarded as lax quality controls. Price incentives to 

improve the latter were not forthcoming. This combination appears to have 

resulted in a product that initially enjoyed some export success, but became, 

by the last third of the eighteenth century, internationally noncompetitive. 

Nevertheless, the one weaver- friendly provision of the partnership— the 

company’s obligation to buy all of the weavers’ output— turned out to be 

its ultimate downfall: in 1797, under pressure from war complications and 

international competition, the company dissolved (Ogilvie 1996, 1997a, 

Troeltsch 1897).

A somewhat different picture emerges from a look at the linen indus-

try and a second privileged merchant company, the Urach Linen Trading 

Company (Leinwandhandlungs- Compagnie), founded in 1662. This was 

a kind of cartel formed by Urach merchants to serve as a “putter- outer” 
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in the Swabian Alb region of eastern Württemberg, the original intention 

being to reduce the infl uence of merchants from nearby imperial cities, 

such as Reutlingen, Ulm, or Augsburg. A sister company in Heidenheim, 

on the eastern border, also came into being. For roughly similar reasons, 

linen weavers of the region had developed a guild, and it became the Urach 

company’s principal labor source. Over the course of the eighteenth cen-

tury, however, company- guild confl icts broke out over questions of quality 

of product and prices; the system of disincentives cited earlier prevailed 

here as well. Throughout the region, but especially in villages and districts 

closer to the eastern border, weavers demanded from the government a 

“free trade” regime, by which they seem to have meant the right to sell 

their cloth at prices that corresponded to quality (and would also vary with 

the price of food). The companies proved unable to maintain control of 

the region’s development. The example of Laichingen, a district south-

east of Urach, is instructive. Here we see weavers, usually small landhold-

ers, “kulak- like,” acting as rural cloth merchants (and “putter- outers”) for 

poorer (possibly landless) neighbors, ignoring guild and company regu-

lations and marketing the product at competitive prices. Laichingen, in 

fact, proved very successful in this regard, creating a degree of prosperity 

in the district lasting until the early 1800s, when French infl uence over-

whelmed the entire region. The district’s linen cloth exports grew steadily, 

since the 1750s faster than those of the Urach company, and by the 1780s 

it exported more than twice as much (measured by the export duties paid) 

as that monopolist. Weaver demands for repeal of the hated export duties 

remained unheeded. A different development seems to have characterized 

the Heidenheim district, where a successful transition from linen to cotton 

cloth production began in the 1780s, though linen weavers protested vio-

lently against it at the time (Flik 1990, Medick 1997).

The Early Nineteenth Century

At the turn of the century Württemberg’s entire linen and worsted indus-

try began to face diffi culties that pulled it into a severe structural crisis, 

one that would last until the mid- 1820s. The Napoleonic Wars generally, 

and the continental system in particular, disturbed its foreign trade, while 

the wartime alliance raised the tax burden to oppressive levels. Linens as 

well as worsted woolens lost market shares to cotton; even so, in German- 

wide comparison its own cotton industry remained minuscule. Eventually, 

the most promising “survival strategies” would be found by specializa-

tion in production of labor- intensive, high- quality goods. In the mean-
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time, however, Württemberg’s laboring population exploited its traditional 

shield against poverty— the agricultural ties that it had never completely 

severed— thus protecting itself from utter destitution and (perhaps) also 

helping to stabilize the economy (Medick 1997: 229– 63; Loreth 1974: 68; 

Megerle 1982: 106; Boelcke 1973: 454).

In the years 1806– 14 Napoleon made his infl uence felt in other ways. 

His alliance with Württemberg’s ruling house in 1806 turned the state into 

a kingdom, enabling its ruler, King Frederick I, to dissolve the diet, end 

all constitutional and democratic experiments stimulated by the French 

Revolution, and begin a period of autocratic government. With Napoleon’s 

backing, Frederick I ruthlessly carried out a policy of absolutist reform 

(earning him the title “Swabian Czar”). His efforts created a centralized, 

powerful, and reform- oriented administration for the new kingdom of 

Württemberg (enlarged by its absorption of petty states). The period of ab-

solutist rule ended in 1814 and thus proved too short for realization of sub-

stantial concrete reforms. The constitution of 1819 established a constitu-

tional monarchy, restoring strong local self- government, but also providing 

for a strong central government subjected to limited parliamentary checks. 

The position of reform- minded civil servants remained strong in Württem-

berg, both in the administration and in parliament, where they dominated 

debate. The bureaucracy’s leverage as political force, however, fell far short 

of the “Prussian model.”9

The constitution of 1819, in effect, reinforced a political constituency—

probably a strong majority of voters— that believed in and clung to the 

guild system. Most voters were artisans or tradesmen who favored guilds, 

and probably most intellectuals shared the same fear of their abolition 

(Medick 1990: 62– 72; Langewiesche 1974: 48, 71– 82; Dipper 1996a). The 

power of local governments supported their view, for they had long ben-

efi ted from guild support. Residential rights and thus migration in Würt-

temberg remained under strict municipal control until 1870 (Matz 1980, 

Knodel 1967, 1972). In effect, therefore, municipalities also controlled 

industrial location. Under these conditions, liberal attachment to free em-

ployment laws (Gewerbefreiheit) had little chance of success. This ruled out 

open abolition of guilds as policy option, but as one historian put it, not 

legislative éclat, but administrative fi nesse was what rendered guilds inef-

fective (Tipton 1976: 37).

Württemberg, in fact, like some other German states, took another 

“road to Rome”: it followed its reform bureaucracy along what one might 

call a “soft liberal” policy course. In 1828, it took a fi rst constructive step 

by concluding a customs union with its neighbor, the kingdom of Bavaria. 
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Table 2.9 Structure of Nonagricultural Employment in Württemberg in 1832

Status Share of Labor Force (in %)

Occupation

Master/

Owner

Employee/

Helper

Total 

Number

Of Total 

Population

Of Total 

Male Adults

Handicrafts 113,943 30,981 144,924 9.18 27.47

Factories 269 6,852 7,121 0.45 1.35

Retail trade 7,892 16 7,908 0.50 1.50

Wholesale trade 2,666 1,110 3,776 0.24 0.72

Mills etc. 5,342 272 5,614 0.36 1.06

Inns/taverns 12,012 764 12,776 0.81 2.42

Brewing/distilleries 9,263 154 9,417 0.60 1.78

Suma 151,387 40,149 191,536 12.14 36.30

Source: Megerle 1982: 94.
a Megerle describes this sum as that of the “gewerblich Tätigen” (employees in all manufacturing).

This would soon lead it (in 1834) into the German- wide Zollverein, thus 

refl ecting abandonment of its traditional protective policy and a turn to-

ward freer trade and a more open economy. Its second step came in that 

same year, with its industrial code of 1828. Partly a response to rekindled 

entrepreneurial interest, the code introduced full economic freedom for 

larger industrial fi rms and certain crafts deemed essential for their opera-

tions, thus legitimizing a system by which the central government granted 

concessions for centralized workshops or factories planned to produce 

goods on a large scale and for which guild regulations were suspended. A 

liberal licensing policy ensured that restrictive guild regulations could not 

and did not prevent a growing number of factories (Flik 1990: 82; Megerle 

1982: 82– 93; Langewiesche 1974: 32– 40; Köhler 1891: 108– 75). Neverthe-

less, guild protection of those occupations that provided so- called “necessi-

ties” and accounted for around 80 percent of all handicrafts remained offi -

cially untouched by this approach, perhaps to ensure social peace. Therein 

lay the “softness” of this measure (Dipper 1996a: 144, 155– 56).

The result of this hesitant policy was that in the early 1830s, barely 

6 percent of employees in mining and manufacturing worked in factories 

or centralized establishments. Moreover, 60 percent of those so employed 

worked in the textile industries. It is of some interest, fi nally, that in the few 

large enterprises that employed more than 100 persons, 57 percent of those 

worked outside the factory as outworkers, a condition suggesting ties to 

agriculture (Megerle 1982: 95– 99).

Two features of Württemberg’s industrialization policy course stand out: 

(1) its cautious avoidance of an openly liberal, pro- market stance, limiting 
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its liberal voice to issues of foreign trade that interested only a small mi-

nority of merchants and industrialists, though trade would eventually af-

fect guild restrictions more than a policy of open confrontation; and (2) its 

adaptation to the spatially dispersed and agriculturally oriented labor force 

of the region, an approach that left intact for decades the traditional domi-

nance of enterprises that combined factory production and outwork within 

the same enterprise.10 In both respects, we may interpret this stance as ca-

tering to the preferences of Württemberg’s labor force and rejection of a 

policy of forcing it into market- driven paths.

In the decades that followed, the policy stance just described had mixed 

results. Estimates suggest that Württemberg’s economy grew steadily from 

the 1820s through the 1840s, though its industrial growth lagged well be-

hind that of Saxony and the Rhineland in these years (Loreth 1974: 93– 

111). Membership in the Zollverein encouraged agricultural exports, but 

also imports of manufactured goods that put pressure on domestic pro-

ducers, especially in textiles. Its policy of encouraging the survival of rural 

industries combined with agriculture suffered a serious setback in the late 

1840s and early 1850s, when a series of harvest failures turned thousands 

of smallholders and cottagers into paupers. A mass emigration resulted, 

mainly to North America, reaching dimensions that clearly outstripped 

all other German regions (Boelcke 1973: 485– 97; Megerle 1982: 161– 62, 

200– 204; Hippel 1976; Loreth 1974: 16– 19). Württemberg’s population 

shrank over the next ten years, and its growth in the decades that followed 

remained well below the German- wide average (own calculation; Kraus 

2007 [1980]; Sensch 2004).11 The same crisis also revealed the bankruptcy 

of its backward- looking policy of supporting the dying rural linen industry. 

This revelation had the merit of leading to a shift toward promotion of 

vocational education— a policy that would eventually be widely adopted 

in many German states— but its long- run benefi cial effects did not be-

come visible in the period of concern here (Medick 1997: 157– 71; Megerle 

1982: 177– 78, 220– 26; Boelcke 1973: 445– 46, 485– 504). That same stric-

ture applies to the advent of railroads in Württemberg in the 1850s: their 

 importance for this “landlocked” region was enormous, but immediate 

effects  were overwhelmed by the negative agricultural and demographic de-

velopments of these years (Boelcke 1973: 450– 59).

We sum up: from the perspective of industrialization Württemberg was 

not a “leading region,” such as the Rhineland- Ruhr or Saxony. Instead, its 

history identifi es it as a region whose proto- industrial past did not lead 

directly to industrialization, for its emergence as an industrial powerhouse 

fi rst became visible in the early twentieth century (Megerle 1982, Loreth 
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1974). In that respect, it was a latecomer. Nevertheless, Württemberg’s 

century- long familiarity with rural industries and handicrafts does not per-

mit its classifi cation as “backward” in the same sense as regions such as 

Prussia’s agrarian East Elbian territories. Historians have long stressed the 

dispersed character of the region’s industrialization and the pulling force 

of part- time agriculture on which it rested. It remained strong: around 

1860, two- thirds of the nonagricultural labor force was active in farming 

(Langewiesche 1974: 43, 46).
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T H R E E

Agricultural Change from the 1760s 

to the Early Nineteenth Century

German agricultural history of the pre- 1850 period suffers from the lack 

of accessible and reliable data on output, especially for Prussia, the larg-

est state. Nevertheless, the vast secondary literature does permit the broad 

generalizations offered here, and we are able to draw on a small number of 

micro- studies that reinforce the points we wish to make. Those points are 

as follows: (1) the sustained rise in food prices in the second half of the 

eighteenth century refl ected both more rapid population growth and the 

rising demand of export markets; (2) the supply response took the form of 

an increase in the cultivated land area and an intensifi cation of land use; 

(3) the growth of output that constituted the supply response refl ected two 

different groups of actors, the owners of large estates (mainly in East Elbia) 

and peasant landholders in several different parts of Germany; (4) mod-

ernization of German agriculture and its principal actors did not depend 

on the celebrated Prussian agrarian reforms; (5) modernization of agri-

culture meant, above all, commercialization and specialization, and these 

changes depended on the extent of the market and trading costs. All in 

all, German agricultural development c. 1750– 1914 was mainly a demand- 

driven process.

Food Prices

We look fi rst at the pattern of price development. Rye was the main Ger-

man staple food during the period under consideration. Thus, here we use 

rye prices, but the long- run pattern would apply to wheat as well. A sus-

tained rise in agricultural crop prices over the second half of the eighteenth 

century, which accelerated during the Napoleonic Wars, is well established 

(Abel 1966: 182– 204; Slicher van Bath 1963: 221– 39). Figure 3.1 is based 
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3.1 Index of Nominal and Real German Rye Prices, 1601– 1850

Source: Albers et al. 2018: 93.

Note: 1731 = 1.0. Unbalanced sample, 30 cities, 1601– 1850. A consumer price 

index was constructed to defl ate nominal rye prices in order to adjust for infl ation.

on data from a geographically well- distributed sample of thirty German 

cities that confi rm the rising trend. Nominal prices can be justifi ed by refer-

ence to “monetary illusion”: as contemporary sources indicate, agricultural 

producers reacted to changes in nominal food prices. They did so because 

German farm wages were sticky, adjusting slowly to secular changes in 

food price trends (Pfi ster 2019a, 2019b, Abel 1966: 182– 89). For the sake 

of completeness, fi gure 3.1 includes part of the seventeenth and nineteenth 

centuries as well; but we postpone discussion of the later, post- 1800 period 

here. Improvements of international and regional grain markets during the 

eighteenth century— described as the “Great Moderation”— led to reduced 

volatility and dispersion of prices and made them better guides for produc-

ers (Albers & Pfi ster 2018).

Supply Response

As food prices rose faster than wages, supply responded by intensifi cation 

of land use, including colonization of new land on a larger scale (Lan-

desausbau), conversion of pasture into arable, and planting of hitherto fal-

low land with legumes (notably clover), in general increasing the labor- 

to- land ratio with the aim of raising total crop output, regardless of the 

depressing effect on yields (output per acre of land) and on labor produc-

tivity.1 The share of cultivated land increased substantially, in part a result 

of state- sponsored land- clearing and drainage projects. A limited role was 
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played by German intellectuals who took an interest in agriculture as a 

fi eld of applied science, especially in the second half of the eighteenth cen-

tury, as societies for agricultural science were founded; some large estates 

experimented with new planting techniques, new livestock breeding meth-

ods, and new crops (for example, the “Americas” of potatoes, corn, and 

sunfl owers); and numerous publications on the subject appeared (Abel 

1962: 253– 65).

The supply response refl ected the activities of a broad spectrum of pro-

ducers, from large estate owners to small peasant landholders down to 

land- poor households working tiny plots, and it included very different 

kinds of farms in very different parts of Germany, from the northeast to 

Saxony, and from the northwest to the southwest. We emphasize this point 

because the importance of Germany’s peasant producers in this period has 

not been generally recognized.2

The dominance of peasant family farming in Germany represented a 

sharp contrast to England, where a landlord’s “agricultural revolution” 

eliminated peasant holdings and radically reduced labor inputs. Only in 

a few coastal agrarian export regions did the nobility remain suffi ciently 

powerful to enforce mass eviction of peasants and implement a profi table 

extensive (and labor- saving) farming system of convertible husbandry (the 

Koppelwirtschaft, which combined arable with pastoral farming) (Kopsidis 

2015: 355– 56; Engelbrecht 1907: 100– 101, 262– 69; Kopitzsch 2003: 289– 

92; Hötzsch 1902: 258– 65; Dipper 1980: 69– 74). That kind of agriculture, 

with labor shedding in British style (described paradigmatically by Allen 

[1992]) was observable during the eighteenth century in the Baltic region— 

namely east Holstein, Mecklenburg, and Swedish Pomerania. In most parts 

of Germany, however, even in some areas east of the river Elbe before the 

Emancipation Act of 1807, peasant farmers were the main actors of agricul-

tural development. They remained in this role in their post- emancipated 

guise as free family farmers.3

Historiographical neglect of the importance of small- scale agriculture is 

a bit of a puzzle. One factor that contributed to this result was the preoccu-

pation of generations of historians with the East Elbian landed aristocracy— 

the Junker— and their large “grain factories” (Schumpeter 1939) when the 

historians considered agrarian matters. In the nineteenth century, fi nally, 

writers such as those of the German Historical School in its stage theories 

of development saw peasant agriculture as a tradition- bound condition of 

social and economic backwardness to be overcome (Sombart 1919, Weber 

1906, Knapp 1887).
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Demand Sources

The demand for food that underlay the above- mentioned price movements 

had two very different dimensions. One of these originated in international 

markets and stimulated German exports. In regions close to Germany’s ex-

ternal borders, such as parts of the Rhine valley and the southwest, farms 

responded to Swiss, French, and Dutch demand. Large estates in East Elbia 

with access to the Baltic ports (Stettin, Danzig, or Stralsund) exported large 

amounts of wheat to the Netherlands and especially Great Britain from 

the 1770s to the early 1800s. The export boom led to a speculative boom 

in land. Prices of large estates rose to dizzying heights, by one estimate be-

tween the 1760s and the 1790s in Silesia by 73 percent and in the province 

of Brandenburg by more than 100 percent. Prussia’s defeat at Jena in 1806 

and the continental system, however, put an end to both booms.4 These 

markets have probably received more attention, perhaps because of the po-

litical importance of the East Elbian landowners (the Junker), than their 

economic importance warrants.

Far more important— indeed, dominant— were domestic rural demands 

even in food- exporting regions. In this period, most agricultural markets 

were local ones, used largely by poor households dependent on subsis-

tence crops, such as rye and potatoes, or frugal grains, such as oats. There 

were some exceptions, of course. Thus, growth of interregional trade de-

veloped to feed the growing populations in less- fertile highland regions. 

For example, the densely populated eastern Westphalian proto- industrial 

textile regions around Bielefeld were supplied with foodstuffs from the ad-

jacent plains around Paderborn and Warburg. In the neighboring proto- 

industrialized southern Westphalian highlands, a dense string of market 

towns developed during the second half of the eighteenth century, which 

supplied those highlands with grain from the adjacent and highly fertile 

plain in the north between the Lippe and Ruhr rivers (Kopsidis 1996: 244– 

59; Gehrmann 2000: 198; Müller- Wille 1981: 225; Bass 1991: 180). To 

some extent this applied to Saxony, but here too, proto- industrial house-

holds were very largely self- suffi cient on a subsistence- crop basis (potatoes 

and oats).

The Prussian Agrarian Reforms

The well- known Prussian agrarian reforms of the early nineteenth century 

played a smaller role in the development of German agriculture than tradi-

tional historiography has claimed. They appear to have had their greatest 
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Table 3.1 Annual Growth of Crop Production and Population Growth in Selected Ger-

man Regions & the Netherlands, 1720– 1860 (in percent)

Crop Production Population

Saxony 1743– 99 0.3 0.3

1818– 49 1.0 1.1

Anholt (northwest Germany) 1740– 99 0.4– 0.7 –  0.2

1821– 58 0.7 0.4

Netherlands 1720– 1800 0.3 –  0.3

1821– 58 0.9 0.9

Bavaria c. 1800– 1860 0.6 0.6

Source: Kopsidis et al. 2017: 38.

Note: Defi nition of crop production for Saxony: wheat, rye, barley, oats, potatoes, pulses, buckwheat, 

and maslin (Pfi ster & Kopsidis 2015); for Anholt: wheat, rye, barley, oats, and buckwheat (Kopsidis 

et al. 2017); for Bavaria: all grains, pulses, and potatoes (Böhm 1995: 380). For the Netherlands 

(1720– 1858): estimates of national product from entire arable farming (wheat, rye, barley, oats, 

buckwheat, potatoes, cole seed, beans, and peas) (van Zanden & van Leeuwen 2012).

effects in East Elbian agriculture, where peasant dependence on landown-

ers was strongest. We note here that reliable statements about the impact 

of the reforms in the Prussian east require new research. Before discuss-

ing that region, we fi rst summarize the development of three areas in cen-

tral and west Germany where those reforms had little effect and for which 

micro- studies exist: Saxony, the Prussian province of Westphalia, and An-

holt, a tiny state close to the northeast corner of the Rhineland. Table 3.1 

also shows results for Bavaria and the Netherlands, to offer a comparative 

perspective.

Our data for Anholt, a small sovereign lordship, have the merit of of-

fering detailed information on the relations between peasant farmers and 

their landlord, and their effects on production and the markets it served. 

Peasants held land on leasehold and sharecropping contracts, paying a 

fi xed rent. In the eighteenth century, output concentrated on buckwheat 

and oats, subsistence crops sold in adjacent proto- industrial districts of the 

western Münsterland. At the end of that century we see signs of a shift from 

those crops to wheat, a price- driven shift refl ecting access to improved 

transportation facilities and more distant markets (via the Rhine) (Kopsi-

dis et al.: 2017). The Prussian reforms (offering division of commons and 

separation of individual plots of land) appear to have had little impact 

here at this time.

Saxony’s agriculture had introduced root crops (clover, potatoes, tur-

nips) in the eighteenth century, and by 1800 stall feeding of livestock was 

well established. Its output supplied largely staple crops (rye, oats, and po-

tatoes), though its rapidly growing proto- industrial population also pro-

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



64 / Chapter Three

duced subsistence crops— most important, potatoes— for own consump-

tion.5 The fact that, with a constant ratio of per capita food consumption 

and production, the share of agricultural employment declined (tables 2.3 

and 2.4) suggests that average productivity of Saxon agriculture grew re-

spectably in both periods. As noted earlier, Saxony’s agricultural structure 

and growth were hardly affected by the formal reform of tenures and peas-

ant obligations to landlords that came very late in 1831– 32 (Pfi ster & Kop-

sidis 2015).

The individualization of farming, which included improved peasant 

property rights, a better legal status of peasants, and a more intensive use 

of commons based on strengthened individual user rights, was a long pro-

cess that proceeded over the entire early modern period in large parts of 

Germany west of the river Elbe. This process intensifi ed in most of Ger-

many during the eighteenth century, even in important Prussian territories 

east of the river Elbe. Farther west, in Westphalia, we have a prime example 

of a successful gradual individualization of farming since the end of the 

medieval period (Kopsidis 2006: 277– 374). Not until the 1850s did com-

mutation of feudal dues and fees become important for the bulk of peas-

ants. In Westphalia, therefore, the Prussian agrarian reforms had no more 

than faint effects (for the land market, see Fertig 2007).

Such qualifi cation of the Prussian agrarian reform program does not 

apply to East Elbia— the Prussian heartland— with the same force. Never-

theless, by 1800 most large and middling peasant landholders had reason-

ably secure tenures. For this reason, the incentive effects often attributed 

to the reforms remained weak, for their implementation involved time- 

consuming negotiations plus loss of land or high credit costs. Except for 

parts of the Rhineland, the North Sea area, and the Prussian heartland— 

the main “target area” of the reforms— full ownership fi rst became a real-

istic option for peasants in the 1850s, when state- sponsored land banks 

were founded and offered attractive conditions. Up to that time, in Prus-

sia, only the large estate owners enjoyed the benefi ts of land banks— the 

Landschaften founded in the 1770s.6 Nevertheless, peasant farmers at great 

sacrifi ce— some 500,000 hectars went to the estate owners for commuta-

tion of feudal services— had managed to maintain the lion’s share of their 

holdings, and by the end of the 1840s, the bulk of farmland in East Elbia 

had been privatized (Harnisch 1984: 136– 47). The large and middle peas-

ant landholders remained important actors in East Elbian Prussia— despite 

the losses of land imposed by the reforms.

One part of the reform argument— that agricultural modernization re-

lated positively to industrialization— was surely correct. Modernization 
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of agriculture, we argue, depended on markets. For large estates in those 

districts in the eastern provinces with easy access to Baltic ports, export 

markets for their wheat, wood, and wool had long been important. Dick-

ler shows for East Elbian Prussia that technological change in the fi rst pe-

riod (c. 1800– 1840) was land- saving, a change brought about mainly by 

the increased land area used to produce potatoes— the staple food of the 

smallholding and land- poor rural population (Dickler 1975b, table 3.2). 

This trend strengthened during the second period (c. 1840– 60), as a switch 

away from sheep to tillage took place, which refl ected competition from 

overseas wool producers and Britain’s liberalized grain market. Table 3.2 

shows farming productivity in Westphalia in the 1830– 80 period as fol-

lowing the same trends as in East Elbia between 1800 and 1860 (Kopsi-

dis & Hockmann 2010, table 3.2).7 Growing labor productivity despite 

rising labor and capital intensity very likely seemed to be a common Ger-

man trend in the post- Malthusian period. After 1815 the pace of technical 

change in farming seemed to have substantially accelerated, compared to 

the eighteenth century. Estimates for animal production, agricultural pop-

ulation, and farm capital for Prussia, 1816– 49, point in the same direction 

(table 3.3).

The Importance of Markets

We hypothesize that these changes were market- induced. A growing num-

ber of cities began to draw their food supplies from a widening ring of 

farm producers. Berlin, the Prussian capital, had long served as a market 

Table 3.2 Estimates of Agricultural Productivity in the East Elbian Region of Prussia and 

in the Western Prussian Province of Westphalia, 1800– 1880 (annual rates of growth in 

percent)

Labor Productivity Land Productivity Land– Man Ratio

East Elbia a (total gross crop production in tons)

1800– 1840 0.43 1.22 –  0.58

1840– 60 0.76 1.95 –  0.93

Westphalia (total gross agricultural output in 1880- prices)

1830– 80 0.96 1.50 –  0.54

Source: Our own calculation based on data from Dickler 1975b: 286; and Kopsidis & Hockmann 

2010, unpublished data.
a East Elbia: East Prussia, West Prussia, Posen, Pomerania, Brandenburg, Silesia, and the Prussian 

province of Saxony.
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Table 3.3 Indices of Animal Output, Agricultural Capital & Farming 

Population in  Prussia, 1816– 49

Year

Index Animal 

Production

Index Agricultural 

Population

Index 

Capitala

1816 100 100 100

1831 131 121 116

1849 198 137 150

Source: Tilly 1978: 388– 441, text and appendix.
a Livestock, farm buildings & seed.

magnet for farms in the region around it, but in the 1830s, the growth 

of trade and industry greatly magnifi ed its dependence on those suppliers. 

Other industrial centers, such as the twin textile cities of Barmen and El-

berfeld in the “Wuppertal,” or the metal- working town of Iserlohn and the 

region around it in southern Westphalia, depended on intraregional trade 

to cover their needs. Even the mining district of the Ruhr region, whose 

miners were known for their self- suffi ciency, had by this time begun to em-

ploy growing numbers of workers unable to produce their own means of 

subsistence (Tenfelde 1977). Intraregional markets were the answer. The 

transportation improvements facilitated efforts of growing industrial cen-

ters to ensure their food supplies, and may have contributed somewhat 

to a spatial widening of market integration (Kopsidis 2009). Evidence for 

Westphalia for the 1820s on road building supports this notion (Uebele & 

Gallardo- Albarrán 2015). In this period, however, Prussia showed few signs 

of a developing interregional trade between eastern agrarian and western 

industrializing regions based on specialization according to comparative 

cost advantage (Kopsidis & Wolf 2012).

In long- run perspective, it seems that in this early phase of industri-

alization, agriculture in most parts of Germany was just able to keep up 

with accelerated population growth. That farming could not yet achieve 

more refl ected certain conditions, especially the limited extent of market 

integration as brakes on growth. For market integration depended on the 

development of stable and continuous relations between suppliers and 

consumers. Transportation costs affected these, of course, but so, too, did 

those principal intermediaries of continuous trading relations, merchants. 

Their strength was in their special knowledge of market rules and market 

conditions— their human capital. Their aim was to profi t from the other 

transaction costs of trade: uncertainty concerning the quality of the prod-

uct, the appropriate price, the rules and laws governing particular markets, 

and the behavior of competitors. By the early decades of the nineteenth 
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century, they had become important actors in international grain markets, 

where trade volumes were high and competition strong, but their human 

capital and the fi xed costs of trading could be better amortized (Kopsidis 

2013). Local and intraregional agricultural markets, in contrast, where 

smaller volumes of lower priced products, such as rye, oats, or potatoes, 

were traded, seem to have had less attraction for such merchants. They may 

have represented a kind of bottleneck in early industrialization, for the 

skills they possessed were scarce. The question deserves more attention, but 

the time would come when industrial growth had produced suffi ciently 

high concentrations of households with no direct means of subsistence, 

and these would open the door to development of long- distance markets. 

We return to that theme in a later chapter.
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Institutional Change and the 

Role of Early Nineteenth- Century 

 Prussian- German Reforms

Liberal reform programs were undertaken in most German states in the 

early nineteenth century, directly or indirectly responding to French infl u-

ence (Fehrenbach 2008; Wehler 1987a: 347– 485; Nipperdey 1983: 11– 82; 

Koselleck 1967). The Prussian variant, however, was the one that, rightly 

or wrongly, has come to dominate German historiography. These reforms 

had many advocates, fi scal needs, political ambitions, and, not least of all, 

developmental goals. Economic historians have focused largely on the lat-

ter, but whatever the emphasis, both design and implementation of the 

reforms were carried out by the state bureaucracy. In this chapter, we con-

centrate on the Prussian variant, emphasizing that the reforms were not 

only a sudden response to emergency conditions, but long in the making.

The Historical Roots: Changes in the Manorial System

In order to understand the reforms, it is important to know what needed 

to be reformed. This was fi rst and foremost a matter that concerned agrar-

ian institutions, and it is there that our discussion must begin. The rear-

rangement of property rights between lord and peasant that constituted 

the heart of the agrarian reforms had, in fact, begun gradually in the late 

medieval period and, by the late eighteenth century, had already brought 

about considerable changes in the lord- peasant relationships of the Ger-

man manorial system. We look fi rst at some of the most distinct regional 

differences.

In the western, northwestern, southwestern, and central parts of Ger-

many, the shared property rights of the manorial system had moved in fa-

vor of peasants. “Full” peasants enjoyed personal freedom; held their land 

as virtually heritable property, paying the lord legally fi xed rents and fees, 
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either in kind or in money; and farmed as they saw fi t (though constrained 

by tradition and custom). Personal status depended on the legal rights and 

obligations attached to the land peasants occupied; by the late eighteenth 

century, though serfdom had vanished, in most rural areas many peasant 

households of lower status coexisted with “full” peasants. They were also 

free, but conversion of their obligations to the lord into fi xed rents and fees 

required higher payments than those due from “full” peasants— a rough 

measure of status difference (and of the value of obligations owed the 

lord) (Robisheaux 1998; Wunder 1996; Prass 2016, Kopsidis & Lorenzen- 

Schmidt 2013; Hippel 1977: 278– 304; Henn 1973; Reinicke 1989; Lütge 

1957, 1963).

East of the Elbe river and in certain parts of the northwest, agrarian in-

stitutions developed differently during the early modern period. The power 

of the lords increased, enlarging the share of demesne land (the lord’s es-

tate) at the expense of peasant land. Pressure on the peasant population 

in the form of greater demands on its labor and livestock rose to such an 

extent that historians have called this change the “Second Serfdom” (Kaak 

1991). Indeed, in regions such as the duchy of Mecklenburg, east Holstein, 

or Swedish Pomerania, the vast majority of peasant households were un-

free— in effect, serfs who worked on the lord’s estate— and they remained 

so until the end of the eighteenth century. By this time, however, those 

three regions had become exceptional. Throughout most of the East El-

bian territories, serfdom had disappeared and the number of peasant land-

holders with secure property rights had grown considerably. According to 

one recent study of Prussia’s East Elbian peasant conditions at the end of 

the eighteenth century, “a majority, possibly the vast majority, of peasant 

farms were held under a pretty secure form of tenure” (Eddie 2013: 85). 

This striking claim— which differs from traditional views— demands ex-

planation and is a subject of the next section.1 Nevertheless, the need for 

reform of peasant tenures doubtless remained greater in East Elbia than in 

the more developed regions to the west and south.

Historical Roots: Market Forces and the 

State as Agents of Agrarian Reform

The regional differences in agrarian structure sketched above were associ-

ated with different demand and supply patterns. Simplifying somewhat, 

we may say that in East Elbia, large estates played a much more important 

role, dominating the supply response to international demand for grain, 

while peasant landholders and land- poor population were principal actors 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



70 / Chapter Four

in the hundreds of local food markets that emerged over the eighteenth 

century throughout Germany. In the more developed regions of the west 

and south, peasant family farms responding to intraregional markets based 

on the food demand of proto- industrial districts had become, by 1800, 

a feature less evident in the eastern regions. Peasant farmers in the west, 

moreover, were doubtless much more familiar with commercial, market 

relationships than their counterparts in the east. Nevertheless, here too, lo-

cal markets predominated.

The state’s interest in agrarian reforms, of course, concentrated on its 

heartland east of the Elbe, and was initially related to noneconomic con-

cerns. Early in the eighteenth century, the Prussian king and some of his top 

advisors, worried about the state’s slender fi nances and their effect on the 

army, began to see improvement in the condition of the peasantry as a po-

tential, if long- term, solution. Nothing came of an early plan affecting the 

royal domains, but its aims, elimination of serfdom and empowerment of 

the peasantry, were followed doggedly.2 Two laws opened the door to a per-

manent and cumulative improvement in the status of the peasantry: (1) in 

1717 a law abolishing serfdom protected many low- status peasants from 

the arbitrary power serfdom gave to owners of large estates on which they 

worked, transforming them into hereditary tenants (subject to Erbuntertän-

igkeit); and (2) a law in 1748 that announced (or restated) the state’s inten-

tion to protect the status of peasant landholdings (Bauernschutz) (Harnisch 

1994a, Hötzsch 1902, Hintze 1898, Schmoller 1886). This law forbade the 

conversion of temporarily unoccupied peasant landholdings into demesne 

land. Both of these measures, to be sure, took decades to implement, mainly 

because their application had to be adapted to the specifi c characteristics of 

each of the different provinces. By the 1770s, however, peasant landholders 

proved able to legally defend themselves in royal courts against landlord 

attempts to increase their claims on peasant resources. By such support, the 

Prussian monarchy strengthened peasant property rights, thus providing 

positive incentives and a necessary if not suffi cient condition for develop-

ment of a strong peasant farming sector (Neugebauer 2009: 304– 14).3 The 

number of peasant farmers in Prussia, in any case, did not decline during 

the eighteenth century, but even increased.4

Indeed, we may see the eighteenth century as a period of ongoing agrar-

ian reform, marked by gradual institutional changes that by around 1800 

had brought a majority of Prussian peasants increasingly secure ownership 

status, thus making mass eviction of Prussian peasants after 1806 impos-

sible. The redemption legislation that authorized the reforms that followed 

the Edict of 1807 was in fact based on legal principles developed under the 
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ancien régime, thus provoking the historian Neugebauer to speak of the 

“self- liberation” of the Prussian peasants as an essential part of the long 

history of Prussian Bauernbefreiung (liberation of peasants) (Neugebauer 

2009: 310; also Kopsidis & Bromley 2017: 1121– 23).

During the last third of the eighteenth century, both the conversion 

of weak peasant tenures into secure holdings and commutation of labor 

and livestock obligations to the lord into fi xed money rents accelerated 

noticeably in the eastern provinces. This change of pace refl ected the un-

precedented agricultural boom of the period, for the widening of market 

opportunities motivated peasants to invest in secure ownership— to buy 

themselves, so to speak, “out of Laß [land held at the landlord’s will] and 

into Erbzins [hereditary] tenure” (Eddie 2013: 110).5 The rise of agricultural 

prices and increased peasant prosperity that came with it, of course, was 

not confi ned to East Elbia, but was German- wide and related, at least indi-

rectly, to the expansion of the northwest European and “Atlantic” economy 

referred to in previous chapters. Nevertheless, despite the limited impact 

of the rural industries that drove growth elsewhere, agricultural produc-

ers in Prussia’s eastern provinces— both peasant farmers and large estate 

owners— experienced rising market demand based on (1) East Elbia’s 

growing numbers of land- poor and landless households that were not 

self- suffi cient in the supply of food; and (2) export markets in northwest 

Europe— mainly for producers with good access to the Baltic seaports. Both 

deserve more attention.

Rapid growth of the rural population in Prussia’s eastern provinces in 

the second half of the eighteenth century refl ected largely the increased 

numbers of landless or land- poor households (Peters 1970; Kocka 1990a: 

83– 86; Dipper 1996b: 64– 66). They played a signifi cant role in two re-

spects: (1) their dependence on others for food motivated them to seek 

employment as (wage) laborers; and (2) their demand constituted the ba-

sis of the hundreds of local food markets that developed in Prussia over the 

last third of the century. We add here that in many parts of Germany, peas-

ant farmers and landlords seem to have organized local food distribution 

in the form of so called “interlocked markets,” designed to organize the ex-

change of labor, food, leaseholds, and loans with the largely landless rural 

classes they employed (Mooser 1984; Schlumbohm 1994; Küpker 2008; 

Kopsidis 2006: 136– 97, 308– 24; Kopsidis 2013: 297– 98; Kopsidis 1996: 

396– 483).6

Consider fi rst the latter, especially the markets’ dimensions. By the end 

of the century these land- poor and landless households represented a ma-

jority of the rural population. For Prussia east of the river Elbe, estimates 
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suggest that by 1800 no more than one- third of the rural population was 

self- suffi cient in staple grains; they also suggest that about three- quarters 

of the entire Prussian population depended on markets (or on payments 

in kind) to secure its grain supply (Eddie 2013: 138– 56). Since peasant 

producers were important suppliers in these rising markets, they will have 

accumulated, by the 1800s, considerable positive experience with market- 

oriented agriculture— long before the legendary era of “peasant emancipa-

tion” of the decades that followed (Harnisch 1986).

The role played by the “sub- peasant” population of land- poor as labor 

recruits was only slightly less important. For the owners of large estates, 

eager to exploit the continuing strong foreign demand for grain, they rep-

resented a welcome source of cheap, “day wage” labor— all the more so, 

since commutation and “peasant protection” laws increasingly limited 

their claims on the labor, tools, and animal power of the peasant landhold-

ers. In their place, estate owners acquired and provided the labor they em-

ployed with their own farming capital (animals, tools, and implements). 

Mobilization of this labor force helped turn large estates into economically 

viable production units, thus providing the region’s ruling elite, the Junker 

landowners, with an economic pillar (Harnisch 1984: 27– 58; Hagen 2002: 

524– 92; Hagen 2005). This transformation, however, did not take place 

without state fi nancial help. That came indirectly, in the form of the Land-

schaften, state- sponsored institutions that provided mortgage credit based 

on the estimated value of such estates (Weyermann 1910, Mauer 1907, 

Wandschneider 2015). The historical importance of this development was 

such that it deserves some additional explanation here.

Through most of the early modern period not even owners of the large 

private noble estates— the Rittergutsbesitzer— had easy access to credit.7 

The feudal lord- vassal relationship that marked such entities only began 

to loosen after 1717, when the king renounced his overlord claims, but 

by the 1770s, most estates had become heritable private property, transfer-

able and hence credit- ripe. This had two signifi cant consequences: fi rst, it 

enabled the estate owners to profi t from the rise in land prices related to 

the grain export boom, since higher prices will have most likely improved 

their credit status; and second, it tempted many noble landowners— and 

even non- nobles— to engage in speculative buying and selling of such es-

tates. Wandschneider’s study (2015) shows that the institutional design of 

the Landschaften— based on unlimited liability of all members and “double 

recourse”— was well suited to protect them from their most speculative 

members. In any case, the end product of these changes that had emerged 
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in East Elbia by 1800 was a ruling class that exhibited a curious mixture of 

feudal social forms and capitalist profi t- oriented behavior.

One further element of “pre- reform era” agricultural development in 

the eastern provinces also deserves mention here, because it illustrates 

roughly the same mixture of state policy and market forces that charac-

terized the changes already discussed. It concerns the royal domain lands 

(mentioned briefl y above). The agrarian edicts of 1717 also initiated the 

policy of leasing entire domain districts exclusively to nonnoble agrarian 

entrepreneurs, who undertook to improve the profi tability of the districts 

they oversaw.8 The state offi cials set high standards and high leasing fees. 

Some of the districts were very large and could contain as many as 10,000 

inhabitants; by the end of the century they averaged about 2,100 acres 

each, the leaseholders paying between 3,000 and 30,000 thalers per year 

and lease. Though their direct sphere of infl uence covered no more than 

5 percent of the region’s agricultural land, they are thought to have con-

tributed signifi cantly to the spread of new techniques and practices among 

the peasant farmers there. Moreover, these bürgerliche Pächter (bourgeois 

leaseholders) were not confi ned to royal domains, but also began to play 

an increasingly important role as managers of the Rittergüter, some of them 

even becoming themselves owners (Müller 1965, 1966, Heegewaldt 2012). 

Thus, they added a further dose of capitalist market orientation to two of 

the principal actors in the era of reform that would begin in 1806. The 

third actor— the state bureaucracy— demands a somewhat more detailed 

description, which forms the subject of the next section.

“Enlightened Absolutism” and State- 

Building as Reform Prerequisites

The concept of “enlightened absolutism” is a shorthand way of describ-

ing the nature of certain monarchical governments in the eighteenth cen-

tury, designed to suggest the legitimacy of rulers whose policies appeared 

to refl ect the rational principles of the Enlightenment. The term has been 

applied to Prussia under Frederick the Great (1740– 86), in part since Fred-

erick liked to think of himself as a leader of the Enlightenment: he patron-

ized the arts, philosophers, and scientists, and he himself had occasionally 

written on such subjects. To what extent did his policies actually conform 

to this ideal?

The short answer must be: to some extent; but a more satisfactory re-

sponse requires fi rst going back to the reign of Frederick’s father, Frederick 
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Wilhelm I (1713– 40). The overriding policy goal of his reign was survival 

of the Prussian state, vulnerable as it was with its scattered territories, and 

in a Europe full of potential enemies. To this end his highest priority was 

always the maintenance of an oversized army. He increased its size, en-

sured the supply of troops by dividing the rural districts into separate units 

(cantons) in which peasants would serve as soldiers, their Junker landlords 

as offi cers. Covering its high costs— between 1713 and 1740 military ex-

penditures grew from 62 percent to 81 percent of total state revenues— 

demanded careful attention to fi nancial matters, and in this respect the 

Prussian monarch had no peer.9 He built up a strong central bureaucracy, 

but managed it with an iron hand and harsh discipline. Thanks to his con-

tinued watchfulness, by the end of his reign he had paid off all debts to 

the estates and towns, added to the state’s domains, balanced the budget, 

and accumulated a state treasure of nearly 9 million thaler. Moreover, his 

reforms of the central government— for example, the shift from regional to 

functional division of ministries, or the systematic opening of the bureau-

cracy to nonnoble talent— made it a formidable weapon of domestic policy 

that he used, together with the standing army, to tame the ever ambitious 

landed aristocracy. The splendid condition of the state fi nances made it im-

possible for the nobility to use the traditional bargaining tool, the “power 

of the purse,” to extract concessions.10 This was the heritage the “soldier 

king” left to his son, Frederick II (Neugebauer 2009, Hintze 1900, 1920).

This development of an effi cient bureaucracy contradicted the claims as-

serted by those organs of the traditional early modern corporate state— the 

assemblies of the landed nobility and representatives of the towns (Land-

stände or Ständeversammlungen)— and solidifi ed those gains already made 

by Prussian rulers earlier. As this bureaucratic machinery strengthened, the 

central state’s ability to modernize the country’s institutions increased with 

respect to traditional corporatist interests.

Unlike his father, Frederick II had a truly strong interest in cultural mat-

ters, music, literature, and the sciences, and he took steps to promote the 

spread of Western ideas and practices in Prussia. His government policies, 

however, like those of his father, had a strong Prussian state and a powerful 

army as their main goals. He did not continue his father’s systematic un-

dermining of the landed aristocracy, but restored their privileged positions, 

believing them indispensable for the effective functioning of the army. 

There is reason to believe that the deepening of the rural “canton system” 

of military organization under Frederick II— described as “the militariza-

tion of rural society”— may have worsened the social conditions of peasant 
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Table 4.1 Enrollment Rates in Primary Schools in Prussia, 1816

Provinces Population (6– 14) Pupils (6– 14) Enrollment Rates

East Prussia 166,568 97,696 58.7%

West Prussia 110,109 41,084 37.3%

Brandenburg 234,840 155,246 66.1%

Pomerania 135,497 77,260 57.0%

Posen 163,953 31,523 19.2%

Silesia 401,386 263,328 65.6%

Saxony 239,046 184,757 77.3%

Westphalia 221,814 151,231 68.2%

Rhineland 328,372 167,559 51.0%

Prussia 2,001,585 1,169,684 58.4%

Source: Unpublished data from Cinnirella & Hornung 2016. We thank both authors for their willing-

ness to provide us with these data.

life, for it certainly increased peasants’ dependence on the lords (Winkler, 

2000: 28; Büsch, 1962).

A lasting achievement of Prussian enlightened absolutism was its edu-

cation policy. Compulsory schooling was fi rst introduced in 1717 by Fred-

erick Wilhelm I, but with little effect. Reintroduced in 1763 by Frederick II, 

it now began to have an impact on schooling despite setbacks (Neugebauer 

1985). This, after all, offered a broader base for popular infl uence, one in 

harmony with Enlightenment ideals and likely to attract support of the 

educated class (Bildungsbürgertum)— the recruitment basis of the bureau-

cracy. By 1816 Prussia had established itself as the world leader in primary 

schooling (Lindert 2004) with an enrollment rate in primary schools of 

close to 60 percent in the age class 6– 14 (table 4.1). Only the newly ac-

quired Polish territories (West Prussia and Posen) and the catholic Rhine-

land showed signifi cantly lower rates.

We may add here that the importance of Prussia’s school policy for its 

positive contribution to Germany’s subsequent industrialization and (de-

cades later) its “catching- up growth,” built in large part on the effects of 

human capital, has been the theme of several recent econometric studies 

(Becker & Woessmann 2009, Becker, Hornung & Woessmann 2011). Such 

fi ndings rightly suggest the constructive and progressive character of Prus-

sia’s eighteenth- century enlightened absolutism, the force that gave birth to 

the primary schools. Whether that policy could have had such long- lasting 

economic effects, however, remains an unsettled question and deserves fur-

ther discussion— for several reasons (Edwards 2018).11

Although he tolerated a high degree of intellectual openness, Freder-
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ick II avoided radical changes that might question the rule of the nobility 

and the hierarchical structure of estates on which its rule rested. He feared 

uncontrollable upheavals that could endanger the state’s military power, its 

economic strength, or its very existence. Thus, though he personally deeply 

disdained serfdom as a “crime against humanity,” he took no action to 

abolish it. True, he did fi ght to eliminate the worst practices of the manorial 

system— such as peasant mass eviction, as in neighboring Mecklenburg— 

especially when these practices weakened Prussia’s military power. This 

conservative attitude did not mean standing still. It refl ected what German 

historians call a social conservative development dictatorship (sozialkon-

servative Entwicklungsdiktatur [Niedhart 1979: 208]). This strategy aimed 

at partial modernization (in the fi elds of economics, administration, and 

judiciary) with the goal of ensuring national stability— the indispensable 

foundation of both state and army. Despite certain inconsistencies, this 

represented a development strategy that could serve as prerequisite for in-

stitutional and economic modernization (Harnisch 1994a).

Frederick II was more than a soldier- king, of course (Blanning 2016). 

Like his father, he took an interest in social, political, and economic affairs 

that went beyond military aims. His economic policies consisted largely 

of mercantilist measures, few of which had positive results. They also in-

cluded some positive achievements, such as state- sponsored immigration, 

state- run land- clearing, and transportation improvements. More important, 

however, were the steps he took to unify the legal system, and to reform the 

dispensation of justice. Thus, he limited the right of administrative offi cials 

to adjudicate in legal confl icts. This improved the judicial system (Behrens 

1985: 99– 109). In 1748 the procedures for court cases were made more 

uniform and transparent. His long- run goal in this was the codifi cation 

of a general set of laws that “would prevent all unnecessary legal compli-

cations and delays and which would in consequence remove an ‘incubus’ 

from his people so that ‘we may have more clever merchants, industrialists, 

and artists who will be of use to the state’” (Behrens 1985: 106). His strong 

interest in this matter refl ected his intellectual curiosity about law and law- 

making, but the event that led to the ALR (Allgemeine Landrecht für den 

Preussischen Staaten, or General Law for the Prussian State) was his famous 

intervention in a court case in the 1770s, the so- called Miller- Arnold con-

troversy, for his reversal of a patrimonial court decision shocked  Prussian 

jurists, who saw it as a blatant violation of judiciary independence. With 

codifi cation, he thought, such wide differences of opinion on legality 

would disappear. A cabinet order of 14 April 1780 authorized this compen-

dium, which fi rst became law with its publication in 1794.12 The ALR, in 
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any case, embodied a contradictory mixture of future legal rules and exist-

ing laws, refl ecting, as it were, Prussia’s transitional position between feudal 

past and capitalist- industrial future (Koselleck 1967).

In spite of his preferential treatment of the nobility, Frederick II, like 

his father, concentrated recruitment of personnel for the civil bureaucracy 

on nonnoble applicants (Wehler 1987a: 210– 14, 254– 67; Straubel 2010). 

Their inferior social status made them more willing “servants of the state,” 

and their education was more suitable for administrative work, while its 

pietistic quality internalized a strong work ethos and achievement orienta-

tion. The bureaucracy’s hierarchical chain of command fostered a culture of 

strict obedience, enhanced by the high costs of punishment for negligence 

or dishonesty. Early on, the monarchy had developed a system of spies 

to monitor the several ministries and their departments, especially where 

corruption endangered the state. Positive incentives, however, were by no 

means negligible. Thus, relatively high salaries, pensions, or social prestige 

represented rewards especially valued by the many nonnoble members of 

the bureaucracy and surely strengthened their loyalty. The end result of this 

system of incentives and sanctions was the emergence of a cohesive body 

of highly motivated civil servants, an invaluable instrument of state policy 

(Behrens 1985: 57– 66, 173).

We will see that states such as Prussia, which had fostered the rise of 

a powerful, “enlightened” bureaucracy during the eighteenth century and 

begun with modern state- building, would be in the best position to re-

spond to the challenge of Napoleon. The long period of state formation 

in the spirit of the Enlightenment would enable their leaders to undertake 

radical reforms quickly and help create the institutional framework of a 

modern capitalist market economy (Berding 1996; Berding 1973; Blan-

ning 1989; Sperber 1985; Behrens 1985: 176– 98; Wehler 1987a: 218– 67; 

 Demel 2010).

By creation and development of an effi cient civil bureaucracy, the two 

Hohenzollern monarchs, father and son, had recognized its importance for 

a state with Great Power aspirations. It was perhaps their most important 

institutional achievement. In the course of time, however, as the levels of 

education of those in the upper segments of the bureaucracy rose, there 

was a corresponding increase in ideas that collided with the traditional 

privileges of birth observable in the ruling circles and society of Prussia: 

individual freedom, merit, competition, equality. Since the 1770s a small 

number of these individuals had been exposed to liberal doctrines at the 

Prussian universities of Königsberg and Halle, where the ideas of Imman-

uel Kant, of John Locke, Adam Smith, or David Hume, played an impor-
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tant role. In retrospect, we can see that such changes as the abolition of 

manorial and guild controls, or the replacement of cameralist and mer-

cantilist policies by market competition, could become desirable goals in 

the minds of such civil servants, though not realizable under Frederick II 

(Treue 1951; Garber 1979; Forstmann 1995; Behrens 1985: 44, 128, 186– 

89; Vopelius 1968; Vogel 1988; Hintze 1896).

A more decisive move toward liberal possibilities may have come with 

Frederick’s death and the accession of Frederick Wilhelm II in 1786. Cer-

tainly, the civil bureaucracy became more “bourgeois”: by 1806 the share 

of new “councilors” (Räte) of nonnoble origins had risen to over 80 per-

cent (Wehler 1987a: 1:261– 63). In these very same decades, however, the 

shock of the French Revolution and subsequent French infl uence in Prus-

sia— as elsewhere in Germany— had effects on reform willingness we judge 

to have had greater importance. We thus turn to that topic in the section 

that follows.

French Infl uence, Institutional Reforms, and Modernization 

in Prussia and Southwest Germany, 1790– 1820

The impact of the French Revolution in Germany was strong, if diffuse 

(Fehrenbach 2008). By the mid- 1790s it had certainly strengthened what 

one might call counterrevolutionary sentiments in ruling circles (Rumler 

1921ff.). These varied, but in the increasingly powerful Prussian bureau-

cracy they encouraged the belief in change guided by the state— a “revolu-

tion from above,” as the Prussian minister von Struensee called it (Rosen-

berg 1958: 161; Winkler 2000: 43). We have already mentioned some of 

the characteristics of this social group, including the exposure of its mem-

bers to liberal ideas. One of the most striking developments was the great 

signifi cance and hope that some of these civil servants attached to the 

views on political economy laid out in Adam Smith’s works. They seemed 

to see his Wealth of Nations as a handbook of economic development that 

perfectly fi t the needs of the relatively backward, agrarian- dominated Prus-

sia east of the Elbe (Kopsidis & Bromley 2017, Vogel 1983). For these re-

formers, the task of the state was to ensure that individual freedom, self- 

interest, and achievement, rather than birth or special privilege, served as 

bases of economic decisions to produce and consume. Applied to Prus-

sia, this meant the emancipation of peasant producers and their land- poor 

neighbors from feudal and manorial controls, freedom of occupational 

choice, an end to the restriction of manufacturing to towns and to the ban 
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on its spread to the rural countryside, an end to state monopolies, and, in 

general, a preference for free trade and mobility of population over mer-

cantilist restrictions. In the writings of some contemporaries, references to 

economic conditions in the Rhineland and parts of Westphalia— and also 

to the effects of French reforms there— appear in policy discussions as an 

implicit measure of what could be done.

Most of this “reform blueprint” (Wehler 1987a: 405) was ready in the 

minds of reformers, but in the 1790s the “counterrevolutionary” reaction 

of the nobility had persuaded the king to revise the Prussian legal code 

(the ALR), reinserting aristocratic privileges and transforming the veto 

right of the bureaucracy into an advisory function. De facto, the fi nal re-

vision  (1794) restored the king’s control. The “old regime” was back in 

charge. Reform plans thus had to be shelved for the time being (Wehler 

1987a: 241).

The reformers’ moment came in the fall of 1806, after Prussia had joined 

the Coalition against Napoleon. The shattering defeat of the Prussian army 

in the double battle of Jena and Auerstedt revealed its embarrassing com-

parative defi ciencies. As defeat loomed, the rapidity with which command-

ers surrendered and the extent to which the army’s retreat became head-

long fl ight, marked by desertion of thousands of troops and even many 

offi cers, threw harsh light on the Frederician image and wholly discredited 

the Junker elite believed responsible for the army. The peace of Tilsit that 

ended the war exacted harsh conditions: territorial and population losses 

of half the kingdom, and high reparation claims. These catastrophic results 

naturally led to military reforms, but they also opened the door to the so- 

called Stein- Hardenberg Reforms— reforms based on roughly the same 

ideas motivating the reformer faction of the bureaucracy in the 1790s.

In the autumn of 1807, in spite of the existential threat and some con-

fusion in Prussia’s government center, its rulers were determined to rees-

tablish Prussia as a major power. This explains their readiness to entrust a 

small group of high- level civil servants with a radical program of reform. 

As Smithian liberals, they believed in the quick effectiveness of market- 

friendly reforms. Elsewhere in Germany— for example, in parts of the Ger-

man west— we see no such determination (Vogel 1980: 4– 5; Landes 1980; 

Fehrenbach 2008: 109– 10). As the historian Elisabeth Fehrenbach wrote, 

only the Prussian reformers favored a defensive modernization “not with 

but against Napoleon” (2008: 109; italics in original). This commitment to 

confront Napoleon, and to fi ght him again in the future if necessary, im-

posed great demands on Prussia’s modernization agenda. And it explains 
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the more elaborate and comprehensive Smithian economic reforms com-

pared to what is found in the French “model states” of Berg and Westpha-

lia— as well as in the other Rheinbund states (Vogel 1983: 224).13

The sweeping character of Prussian reform aims became clear with pub-

lication of the famous “October Edict” of 9 October 1807. It announced 

the end of aristocratic legal privileges based on “estates” (Stände), declared 

the right of free choice of a profession, created a fully free land market, and 

abolished all forms of peasant bondage (serfdom and inherited subjection 

[Erbuntertänigkeit]). Indeed, the edict marked the end of premodern estate- 

based society. It read as a statement of general constitutional principles, 

and contemporaries understood its historical meaning to be just that, la-

beling it the “Prussian Magna Carta” (Koselleck 1967: 160). The details 

of reform implementation were left to other laws that followed. The law 

establishing freedom of occupational choice and of enterprise (Gewerbefrei-

heit) came in the form of two laws enacted in October 1810 and Septem-

ber 1811 (Vogel 1983): the fi rst opened most trades and businesses to all 

who paid the appropriate tax, sweeping away guild monopolies (Ziekow 

1992: 329– 59). Countless royal monopolies for certain manufactures, 

enterprises, and merchants, which characterized the mercantilist Prussian 

Fabriksystem (industry system), were revoked. A second law abolished the 

requirement that residents use only seigneurial mills and inns, and that 

they buy and sell only in seigneurial- specifi ed markets; but thanks to the 

protest of their seigneurial owners, the abolition of the profi table seigneur-

ial monopoly of distilling rights proved short- lived (Vogel 1983: 176– 79).

As implementation of the reforms begun, the overriding importance 

of fi nancial motives and improvement of the state’s threatened fi nancial 

status— it was close to bankruptcy— became clear. In 1810, on the heels of 

the October Edict, came a land tax that fell on peasant holdings, and with 

occupational freedom, a tax that fell largely on urban trades. Further taxes 

were planned, but their realization fi rst came, like the rest of the reform 

program, after the war ended: in 1820– 21, with a tax on urban consum-

ers of meat and fl our, a customs duty, and a class tax (which fell on rural 

households). In the meantime, borrowing dominated state fi nance policy, 

and huge debts accumulated. These led to the well- known State Debt Law 

of 1820, which included a promise of popular political representation, but 

the crucial further step— making the power to tax dependent on the will 

of a representative body— was not taken. Avoiding this issue produced a 

timid, almost backward- looking system of taxes that fell far short of liberal 

reform principles and dictated a parsimonious, debt- conscious fi nancial 
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policy in Prussia during the following decades (Schremmer 1994: 118– 36; 

Tilly 2003, 48– 54).

Recognition of this fi scal problem may have served as motivation for the 

agrarian and manufacturing reform programs. It was possible to imagine 

an increase in the number of peasants with full property rights in their land 

and creation of an agrarian middle class based on family farms that would 

yield more tax revenues.14 Appropriate reform design could make reforms 

affordable. The reform “vision” had “Old Prussia” (east of the Elbe) in its 

sights: a territory plagued by a century of mercantilist policy that forbade 

rural manufacturing— thought to protect town craftsmen— but left the ru-

ral hinterland surrounding towns only poorer, thus limiting town markets. 

Deregulation of manufacturing (Gewerbefreiheit) and spread of rural indus-

try would offer the emancipated peasants not only employment but also 

markets for agricultural products. The two together would represent grow-

ing markets for the towns (Vogel 1983: 135– 54).

Thus, the reform architects may have been the fi rst in history to embrace 

a multisectoral strategy of rural development. A poor countryside caused 

poor towns, and vice versa. Reformers grasped the idea that an expanding 

domestic market required improved rural incomes to stimulate consump-

tion, and that this would then break the cycle and create positive feedbacks 

in which both rural and urban growth would become linked and mutu-

ally reinforcing. The solution to stagnation for each was mutual growth for 

both. In the spirit of Adam Smith, Prussian reformers rejected the idea that 

the growth of one sector could only be achieved at the expense of the other 

(Vogel 1983: 141– 54; Harnisch 1976; Harnisch 1978b: 254– 63; Kopsidis 

& Bromley 2017).

With the Regulation Edict of 14 September 1811 (Regulierungsedikt) 

had come the announcement that peasants with weak property rights 

would be offered the opportunity to become full owners. Once again, 

however, protests of the nobles gained the support of the minister of jus-

tice, who saw the planned law as violation of noble property rights. Five 

years later, an amendment to the regulation of 1811 in the Declaration of 

29 May 1816 (Deklaration zum Regulierungsedikt) formally revoked the 

measure and strictly limited the number of peasants allowed to acquire 

full property rights in their farms. It was followed by the redemption rules 

published in a decree of 7 July 1821 (the Ablösungsordnung), regulating 

the acquisition of full ownership rights for all peasant tenants with strong 

rights. Another law in that same year (Division of Common Land by Edict, 

or Gemeinheitsteilunsgordnung, of 7 June) paved the way to enclosure of 
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all  commons.15 Further extension of redemption chances down the peas-

ant hierarchy had to wait until the revolution of 1848 (Harnisch 1978b; 

Harnisch 1984: 58– 101; Dipper 1980: 55– 69).

Looking back at the Prussian reform program from the perspective of, 

say, 1848, two important characteristics stand out. First, in spite of the 

massive redistribution of land from peasant farmers to noble estates that 

commutation of manorial dues and enclosure of commons demanded, 

peasant farms still owned more than half of all agricultural land in the 

eastern provinces, and the number of “full peasants” did not decline.16 This 

amounted to rejection of a policy “model” based on the English enclosures 

of the eighteenth century— which had effectively eliminated small peasant 

holdings (Harnisch 1984: 96, 136– 47; Wehler 1987a: 422; Berthold 1978: 

102). East of the Elbe, Prussian agriculture retained its dual structure of 

large estates and peasant family farms.

As a result of their relatively swift implementation, the agrarian reforms 

were largely completed in Prussia’s old provinces by 1840. Over this pe-

riod, subservient peasants had gradually been transformed into a solid 

class of capitalist family farmers of varying sizes. Politically conservative, 

they gradually developed into a pillar of the Prussian monarchy under the 

leadership of their former landlords (Harnisch 1984: 136– 47, 168– 85, 

352– 54; Harnisch 1996: 164; Wehler 1987b: 704– 15). Indeed, this pro-

cess could only emerge as quickly as it did because enlightened reformers 

enforced a historical compromise between peasants and nobility against 

the will of the latter (Kopsidis & Bromley 2017). Unlike developments in 

the “French- treated” south and west of Germany, the Prussian reformers 

engaged in serious confrontation with the nobility.17

Second, the reforms refl ected the initiative of an authoritarian state, 

driven by its reformist- oriented bureaucracy, clearly a “revolution from 

above” that repressed democratic forces. Thus, the abolition of compul-

sory guild membership for many trades, or freedom of residence choice, 

came without consultation by the disempowered guilds or municipal 

authorities and the interests they represented. Such measures, in effect, 

amounted to the extension of executive power to judicial functions and 

represented weakening of an important democratic balancing of power 

(“due process”). By excluding consideration of interests negatively affected 

by reforms— with the important exception of the noble estate owners— the 

way to radical economic reforms became easier (Vogel 1983: 161– 67, 188– 

223; Fehrenbach 2008: 116; Harnisch 1996: 166– 70). This course stood in 

marked contrast to the reform program implemented in the states farther 
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south that had belonged to Napoleon’s Confederation of the Rhine States. 

A comparative look at that experience is instructive.

From 1806 on, the three states of Baden, Württemberg, and Bavaria 

under took reforms, fi rst aiming at administrative unifi cation of their en-

larged territories, then considering the questions of popular representation, 

civil liberties, and fi nally, fi nancial and economic reforms. All three states 

gave administrative and political reforms highest priority. By the mid- 1820s 

they all had constitutions that tied government- executive measures to par-

liamentary assent, though the opaque electoral rules ensured dispropor-

tional representation of elites— the well- born (aristocracy) and the wealthy 

and well- educated bourgeoisie. This executive- legislative nexus refl ected 

state fi nancial problems inherited from the Napoleonic era, and fi nancial 

reforms were its most tangible achievement (Ullmann 1986, 2009). In 

contrast, reforms of the manorial system of claims and controls affecting 

peasant agriculture in these states made little progress before 1848 (Hippel 

1977: 310– 54, Dipper 1980: 85– 88). One reason was the opposition of the 

politically infl uential aristocratic landowners to change. Their opposition 

gained support from the fact that secularization of church properties had 

made the state a major claimant of manorial dues, and these had become 

an important component of state revenues.18 Reform of urban- based guild 

restrictions on entry into handicraft occupations also had to be postponed, 

for guilds represented an important force in local town government— too 

strong for reformers in the central government to attack. The same judge-

ment applies to local government restrictions on in- migration, which 

were tantamount to hindrance of free population mobility (Matz 1980; 

Schomerus 1981: 103– 5; Ehmer 1991).19

The contrast between the policy course followed by these three states 

and Prussia in this period of reform could hardly be greater. It refl ected 

the great infl uence of the reform faction of the bureaucracy. It alone had 

ready a rescue plan, and it assigned highest priority to liberal economic 

reforms.20 In Prussia, therefore, an authoritarian state, driven by its bureau-

cracy, pushed through a program of reform of agrarian, commercial, and 

fi nancial policies that did not yet need to take account of democratically 

mobilized vested interests. In the south German states, where the oppo-

site sequence prevailed, a strong decision- making power at the municipal 

level enabled the “premodern” pressure groups to impede radical change 

of economic institutions (Fehrenbach 1983: 51– 55; Fehrenbach 2008: 93, 

115– 16; Vogel 1983: 227; Dipper 1996a: 154– 55; Nolte 1990: 19; Wehler 

1987b: 704– 11; Tilly 1996; Kopsidis & Bromley 2017; Kopsidis & Bromley 
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2016; Koselleck 1967: 168– 214, 287– 328).21 The economies of these states 

fell well behind those of Prussia and Saxony industrially, commercially, 

and in output per capita (Frank 1994). Though the benefi ts of popular rep-

resentation in government— present in the three south German states and 

missing in Prussia before 1848— surely had much weight for the affected 

populations, we may doubt whether the limited extent of the electorate 

really offered equivalent compensation for the defi cit in economic welfare 

borne by the entire population of those states.
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F I V E

Early Industrialization, Government 

 Policies, and the German Zollverein

Our story of early industrialization up to 1815 has emphasized regional 

centers— “islands” might be a better description— of largely export- based 

development and the related role of agricultural changes. “German” indus-

trialization, however, depended on development of closer interrelations 

between the different regions and sectors of the economy— in a word, on 

domestic markets. The postwar peace that arrived in 1815 brought Ger-

many the benefi t of a large reduction in the number of independent and 

sovereign territories (Pfi ster 2017b). Nevertheless, the development of in-

ternal markets still faced formidable barriers— high communication and 

transportation costs and political borders embodying customs duties— that 

needed to be overcome. The task of this chapter is to describe how and 

how well German business and political leaders reacted to that need in this 

early phase of industrialization.

Our description centers on the Zollverein— the German customs union 

begun in 1834— not only because of its prominent place in German histo-

riography, but also because of its singular importance as a market- friendly 

instance of state- sponsored economic reform. It created a widening free 

trade area within Germany; and it was to serve well Prussia’s hegemonic 

ambitions. Its historical importance depended on both of these features.

Financial Concerns

Most of the enlarged German states that emerged from the Napoleonic War 

and the Congress of Vienna in 1815 faced serious fi nancial problems in 

the early postwar years— heavy debts and depleted treasuries— and though 

most had survived as monarchies, banker loans to the sovereign secured 

by domain properties and other sovereign rights no longer suffi ced. Some 
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form of popular consent to the sovereign power to tax was deemed essen-

tial. In the south German states (Baden, Württemberg, Bavaria, and Hesse- 

Darmstadt) constitutions creating limited electorates and periodic budgets 

brought stability. In heavily indebted Prussia, a power to tax based on the 

king’s promise of a constitution achieved the same. In retrospect, it is with 

Prussia’s fi scal reforms that the Zollverein story must begin.

These fi scal reforms represented, in effect, continuation of the program 

of institutional change begun with the October Edict of 1807. The promise 

of a constitution seemed portentous. To meet its immediate refi nancing 

needs, in 1818 the government contracted a long- term loan of £5 million 

with the Rothschilds, secured by a lien on the royal domain lands. Clause 2 

of the loan made any additional Prussian loan dependent on consent of a 

representative assembly, and was thus indirectly responsible for the Edict 

of 17 January 1820. This measure, intended to be made public, presented 

for the fi rst time a published record of Prussia’s national debt— including 

the constitutional promise.1

The fi scal reforms that came in the form of royal edicts, however, were 

shaped by Prussia’s Janus- faced bureaucracy. Tax reform began with the tar-

iff of 1818, a forward- looking measure that transformed the old excise tax 

on goods entering towns into an import duty levied on Prussia’s external 

borders (to which we return below). A backward- looking law of 1820 im-

posed on the larger towns and cities a milling and slaughter tax (on fl our 

and meat). Its rural counterpart was the class tax levied on the putative 

incomes of individual rural households, sorted into fi ve classes. Two ad-

ditional direct taxes— the land and occupational taxes— also had archaic 

features: the land tax was based on local estimates of the amounts “his-

torically” raised in each province and distributed across all landholders 

(though most owners of noble estates in the eastern provinces were ex-

empted); the occupational tax was distributed among each district’s trades-

men according to a complex key based on estimated earnings. Indirect 

Table 5.1 Government Expenditures, Direct Taxes & Debt per capita in Prussia, 

1821– 50 (in thalers)

Year

Expenditures per 

capita

Direct Taxes per 

capita

Debt per 

capita

1821 4.65 1.53 19.5

1841 4.13 1.25 12.3

1850 4.16 1.19 10.2

Source: Schremmer 1994.
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“consumption” taxes (especially on beverages) rounded out the system. A 

step toward fi scal stability had been taken, its effect refl ected in the decline 

of direct taxes and state debt per capita.2

The tariff of 1818 was a measure designed to integrate the kingdom’s 

traditional territories in the east, largely agrarian, with its new, more com-

mercialized and industrialized acquisitions in the west: the provinces of 

Saxony, Rhineland, and Westphalia. The domestic political orientation of 

this measure seems unmistakable, though it also represented Prussia’s an-

swer to the post- 1815 restrictive trade policies of neighboring countries, 

such as Great Britain, the Netherlands, Russia, or France (Freymark 1898: 

46– 75).

Though long ignored by German historiography, fi scal motives lay be-

hind the Tariff Law of 1818. Nearly as soon as the law had been published, 

the customs system’s civil servant authors recognized its unexpectedly large 

fi nancial benefi ts (Ohnishi 1973, Dumke 1994, 1984). Most recently, Wolf 

and Huning (2019) have stressed its decisive role. Moving the customs tax 

collection to the borders not only eliminated internal trade barriers and 

boosted commerce (and tax revenues), it also vastly reduced the ratio of 

collection costs to those revenues. These indirect tax revenues, moreover, 

brought the additional advantage that they— in contrast to direct taxes— 

were free from the “Constitutional Promise” made by the king and his 

ministers in 1815, when the state’s fi nances had seemed so precarious, and 

embodied in the 1820 Edict (Witzleben 1985: 192– 93; Klein 1965; Spoerer 

2004; Richter 1869).

The importance of Prussia’s own “customs union” of 1818 not only 

rested on fi nancial benefi ts, it also had foreign policy implications. By 

moving its customs offi ces to its new external borders, Prussia forced the 

smaller enclave statelets (like Schwarzburg- Sonderhausen) to negotiate 

new agreements, and it motivated other states whose “normal” trading 

routes crossed Prussian territory to consider doing the same. Prussia, as 

recent work reminds us, was Germany’s gateway to the northern seacoast 

(Keller & Shiue 2014), this strategic position a result of British diplomacy 

at the Congress of Vienna in 1815 (Wolf & Huning 2019). Moreover, other 

German states realized that Prussia’s policy aimed at a union of its geo-

politically separated eastern and western provinces, and this gave some of 

those states a bargaining chip. Prussia, with its lower collection costs, could 

respond by offering all members a share of net revenues based on their 

populations, a subsidy that would ease their accession.

Rolf Dumke’s important study built its interpretation of the Zollverein 

around this point. The Prussian tariff was moderate and became the basis 
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Table 5.2 Estimated Rates of Prussian Tariff (c. 1831)

Type of Commodity Specifi c a Ad Valorem

Raw materials 1.95 16.3 %

Luxury consumption goods 6.83 73.7 %

Industrial inputs 1.33 18.9 %

Semi- manufactured goods 2.13 12.4 %

Final manufactured goods 18.75 19.1 %

a Prussian thalers per zentner (100 pounds).

Source: Dumke 1994: Appendix, p. 72.

of the Zollverein duties. Though it was a specifi c duty (based on weight), 

Dumke’s estimates suggest the above-cited ad valorem rates (1831):

In 1818 the intent of the tariff was to levy extremely low duties on raw 

materials and a rate of no higher than 10 percent on manufactures (Ohni-

shi 1973: 44– 46). Declining prices made the tariff more protective, but it 

nevertheless provided a growing source of revenue. Dumke thus saw the 

moderate Prussian tariffs as revenue producers and noted that smaller 

states, with high border lengths relative to area, had higher collection costs 

(= difference between gross and net revenues).3 The study also argued that 

many small states had relatively high per capita governing costs and rul-

ers faced with popular hostility and challenges to their power to tax. The 

princes who ruled such states were vulnerable to the offer of tariff revenues 

free of parliamentary controls, and thus were willing to surrender sovereign 

control over tariff policy to the Zollverein as a quid pro quo. Accession of 

the Hessian states— Hesse- Darmstadt (1828) and especially Hesse- Cassel 

(1831)— fi ts this interpretation perfectly.

Dumke’s view emphasizes that Prussia’s leaders directed their atten-

tion to the interests of the rulers of the states with which they negotiated, 

not necessarily to their economies. This refl ected how Prussia’s high bu-

reaucracy saw their own domestic needs: a focus on expected benefi ts that 

served the welcome aim of strengthening rulers against democratic claims 

on power. Dumke made use of statistics on intra- Zollverein trade between 

Prussia and Bavaria, Württemberg, and Baden in 1837 to estimate (static) 

welfare effects of union and found them to be slight (little more than 1 per-

cent of putative income)— a fi nding that supported his argument. In the 

years that followed the Zollverein’s founding, it was thus arguably not eco-

nomic success, but good fi nancial results— the per capita revenues of the 

member states between 1834 and 1842 rose by c. 5 percent per annum— 

that made the further development of the customs union so attractive.
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The Sequence of Zollverein Formation

The Dumke study depicted Prussia’s tariff- revenue solution to its own fi -

nancial problems as the basis of Zollverein expansion, implying not only 

Prussia’s primacy but also the cumulative, almost automatic, effect of its 

policy on Zollverein expansion— a kind of “snowball effect.” His emphasis 

on Prussia’s decisive role was surely correct. Its size alone made it impos-

sible to ignore. In 1833, it was four times as large as its largest potential 

partner (Bavaria), accounting for about 60 percent of the future Zollver-

ein’s population and two- thirds of its territory. Moreover, its geographical 

position in Germany gave it a strategic advantage over all but a few Ger-

man states. Dumke’s interpretation, however, failed to consider one factor 

of great importance: the sequence of accession and nature of negotiations 

that underlay that expansion. More recent work by Florian Ploeckl (2010) 

has recognized the importance of that factor. Ploeckl analyzes negotiations 

leading to the Zollverein as a bargaining game, with Prussia as “agenda- 

setter” that negotiated sequentially, in order to form coalitions with those 

states which otherwise— outside its customs union— were most able to im-

pose negative externalities on Prussia. Ploeckl’s insight was that customs 

unions formed to expand trade between two states were likely to divert 

trade away from neighboring nonmember states, and in some cases, to iso-

late them completely from important trade routes. Income losses in such 

states associated with that diversion represent negative externalities of the 

customs union.

A map illustrates the geopolitical structure of the Zollverein’s expansion 

and can supplement our discussion (fi g. 5.1).

In addition, with the help of table 5.3, we try to convey an idea of the 

dynamics of Zollverein development. Our description necessarily includes 

how other German states reacted to Prussian initiatives.

We begin by noting that in January 1828 a customs union between 

the south German states of Bavaria and Württemberg, after years of nego-

tiation, was concluded. This gave rise to Prussia’s (justifi ed) fear that their 

further expansion could block the desired connection between Prussia’s 

eastern and western provinces. That motivated Prussia to offer the duchy 

of Hesse- Darmstadt an agreement that was one- sidedly generous to the 

latter (fi nancially) but enabled Prussia to block further expansion of the 

Bavaria- Württemberg customs union (thus imposing on that union a “neg-

ative external economy”).4 Similarly, the “Middle German Union,” formed 

in 1828, brought together a diverse collection of seventeen medium and 

small states and some tiny dominions united only in their hope to block 
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Table 5.3 Zollverein Timetable, 1818– 36

Order Date Name of State Status Border/Area

1 May 1818 Prussia Customs Union 0.22

2 1819– 31 Row 1 + 11 enclave 

territories

Customs Union b 0.22

2 January 1828 Bavaria & Württemberg Customs Union 0.25/0.48

3 February 1828 Prussia & 

Hesse- Darmstadt

Customs Union 0.22/1.06

4 September 1828 17 middle German states Trade Agreement n/a

5 August 1831 Row 3 + Hesse- Cassel a Customs Union 0.22/1.13

6 22 March 1833 Row 5 + Bavaria & 

Württemberg

Customs Union 0.22/1.13

7 30 March 1833 Row 6 + Saxony a Zollverein 0.22/0.59

8 May 1833 Row 7 + Thuringian 

Union a
Zollverein n/a

9 May 1835 Row 8 + Baden Zollverein 0.75

10 December 1835 Row 9 + Nassau a Zollverein 0.67

11 January 1836 Row 10 + Frankfurt a Zollverein 8.0

Source: Dumke 1994: 94– 97.
a Formerly member of the “Middle German Trade Union.” b No vote.
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or modify Prussia’s plans. Prussia, however, had no interest in negotiat-

ing with this “trade bloc” as a whole and concentrated on the smaller 

states (such as Hesse- Cassel), its need making those offers more gener-

ous than they would have been otherwise. That the offers could be gen-

erous refl ected Prussia’s unique position, for it could promise the leaders 

of those relevant smaller states the higher net revenues that derived from 

its relatively large size (economies of scale in revenue collection) (Dumke 

1984, 1994). This lay behind its next step: the treaty with Hesse- Cassel in 

1831 that gave Prussia the long- sought, duty- free territorial link between 

its eastern and western provinces.5 As Ploeckl noted, this dealt the “Mid-

dle German Union” a fatal blow. By dividing it into two geographically 

unconnected parts, Hesse- Cassel’s accession imposed on the association 

a decisive negative externality; it also ended the expansion plans of the 

Bavaria- Württemberg union (another negative externality) and led to its 

union with the Prussia- Hessian Union. The same fate befell Saxony and 

the small Thuringian states— which were now also isolated. Thus, a week 

later Saxony, and two months later the Thuringian states, joined.6 In 1834, 

the Zollverein began operations.7

The founding of the Zollverein shocked further members of the Middle 

German Union into accession negotiations. Nassau, hitherto satisfi ed with 

the trade potential of its location and access to the Rhine, was fi rst, joining 

in 1835. This left Frankfurt cut off from the Rhine— a main source of its 

importance as commercial center— and it followed Nassau into the Zoll-

verein in 1836. The accession of Baden in 1836 completed the fi rst round 

of Zollverein growth. Baden’s geographic position (on the Rhine border-

ing France and Switzerland) gave it a good bargaining position, but fear of 

isolation from the bigger German market proved decisive (Ploeckl 2010). 

A change in the character of Zollverein accession matters came in the early 

1850s, when Prussia alone negotiated a treaty with Hannover, confronting 

the other member states with a fait accompli— which they felt forced to ac-

cept in 1854. In 1862 Prussia again tested its hegemony with conclusion of 

a free trade treaty with France, and once again, the important countries to 

its south judged the costs of resistance too high.8

The Zollverein and Trade: Catalyst of Industrialization?

The raison d’être of the Zollverein was surely the expansion of trade among 

its members. That was one of the declared aims of its Prussian architects 

(such as the fi nance minister, von Motz). The shift of customs barriers to 

the external borders that accompanied its birth, however, put an end to 
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generation of the information (trade fl ows) needed to measure that ex-

pansion directly. Dumke’s estimates of trade between Prussia and Bavaria, 

Württemberg, and Baden as of 1837 shed light on (static) welfare effects; 

but he could not estimate its change over time. More recent work by Keller 

and Shiue (2014) has shown that it is possible to infer the economic im-

pact of the Zollverein on members’ trade expansion from the narrowing 

of wheat price differences between German cities within and outside the 

Zollverein in the long period from 1820 to the 1880s. This conforms to 

the logic of a “single market,” but there is a problem: did the Zollverein 

create trade, or did trade bring about the Zollverein? Keller and Shiue see 

this problem of “reverse causation,” and they also recognize that factors 

other than the Zollverein (such as changes in institutions or transportation 

costs) could theoretically explain the observed changes. These problems 

are neatly resolved (econometrically). Thus, the authors make use of an 

instrumental variable “distance to coast” (modifi ed to work exclusively via 

the Zollverein), and they add other explanatory variables. The results are 

as follows: (1) price convergence of cities in states joining the Zollverein in 

1834 was higher than for “non- joiners,” so the “customs border” effect was 

signifi cant; (2) distance to Prussia’s Baltic and North Sea coast and interna-

tional markets motivated accession, since the early joiners were exclusively 

states to the south of Prussia; (3) as the Zollverein became larger, the net 

benefi t of joining (an expanding market) increased. By stressing market ac-

cess as major motive, Keller and Shiue explicitly reject Friedrich List’s em-

phasis on tariff protection as justifi cation for customs union. Instead, the 

Zollverein can be seen as an instrument of market integration and market 

widening— elements of the growth paradigm associated with Adam Smith.

State Policies and Signs of Industrial and Economic Growth

Did integration and widening of German food markets also imply a link 

between Zollverein expansion and the country’s industrial and economic 

growth? The Dumke study cited above showed that the exports of the 

“North Zollverein” (Prussia- Hessia, Saxony, and Thuringian states) to the 

“South Zollverein” (Baden, Bavaria, and Württemberg) in 1837 were large, 

and their structure was dominated by manufactured goods (87 percent), 

their imports by foodstuffs and raw materials (70 percent). That suggests 

the importance of intra- Zollverein trade for industry, though it is just one 

point in time.9 In the following discussion, we look at several available 

 indicators of industry that show change over time, asking what they can tell 

us. Table 5.4 opens that theme.
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Table 5.4 Selected Indicators of Industrial Growth in Prussia & Germany, 1820– 40 

 (values in current prices)

Indicators 1820 1830/31 1839/41 1820s c 1830s c

Employment, cotton spinning a 12,300 13,600 19,500 0.92 3.33

Employment, cotton weaving a 65,000 110,000 194,000 4.90 5.29

Cotton yarn output (millions 

of marks)a

11.78 12.56 20.7 0.58 4.65

Cotton fi nished goods output 

(millions of marks)a

52.5 55.2 130.5 0.46 8.14

Employment, coal mining, 

Prussia

3,556 4,457 8,945 2.07 6.54

Hard coal output, Prussia 

(millions of marks)

5.14 7.7 15.4 3.74 6.50

Metals output,b Prussia 

 (millions of marks)

—— 11.5 21.8 5.99

Source: Kirchhain 1973, Holtfrerich 1973, Tilly 1978.
a Germany. b Zinc, copper & iron. c Annual growth rates.

The numbers tend to show a more rapid increase in the 1830s, espe-

cially for the most important sector, textiles, but what information we have 

on the size of fi rms suggests very small- scale operations: for Prussia in 1843 

Dieterici (1846) lists the following: 48 cotton spinning mills with just 

4,127 workers, 228 wool spinning mills with 6,142 workers, and 15 silk 

spinning mills with 1,730 workers. Most textile industry employment was 

still spread across the countryside— in proto- industrial regions, such as 

Saxony, the Rhineland, or Lower Silesia— where thousands of individual 

family units spun yarn and wove cloth to be fi nished in small- scale proto- 

industrial workshops. Even as late as 1846 less than one- third of all indus-

trial workers had “factory” employment, and these were mostly small- scale 

units, with an average of 5.5 workers. Coal production and employment 

grew, but slowly, restricted as it was by tight state regulation. The iron in-

dustry, still mainly small scale, used traditional charcoal technology. The 

recruitment of Belgian and British skilled workers, and absorption of the 

superior British technology, had begun, but— as in textiles— the switch to 

new techniques took time and satisfactory market conditions did not seem 

to dictate haste (Fremdling 1986: 117– 34; Dumke 1994).

Thus, Prussian industry grew somewhat in the 1830s, but there is little 

evidence of scale economies or heavy regional concentrations that could 

cause economies of agglomeration related to the Zollverein. Railroad- 

building had begun; its economic effects would fi rst be felt in the 1840s. 

Here, as elsewhere, the customs union doubtless helped, contributing to 
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long- run German growth, but most of the changes mentioned here were 

just as likely to represent continuation of progress realized in the 1820s.

One kind of industrial change related to the Zollverein— intraregional 

shifts in response to accession— is discussed in a highly original article by 

Florian Ploeckl on Baden, which joined in 1836 (Ploeckl 2013). The grand 

duchy of Baden was a small state in Germany’s extreme southwest, border-

ing on France and Switzerland. Accession gave its borders with the latter 

a substantially higher tariff and duty- free access to the bigger Zollverein 

market. Drawing on regional, unusually detailed data on manufacturing 

enterprises and employment, Ploeckl uses the “New Economic Geogra-

phy” to test for market access effects. A marked increase of fi rms and em-

ployment in manufacturing accompanied accession, but though aggregate 

effects were small, disaggregation by gender shows male employment in 

northern districts closer to the German markets (Stuttgart and Frankfurt are 

used as magnets) with expected positive pull effects, while female employ-

ment shows a strongly positive effect from nearness to the Swiss border. 

This resulted from Swiss foreign direct investment in cotton textile fi rms, 

undertaken with aim at the Zollverein market. The conclusion supports the 

idea of a positive Zollverein effect on industrialization. Ploeckl’s approach 

might deserve extension to other German states.10

Another piece of new research on Baden’s history has reminded us that 

the Zollverein, by stimulating trade, also promoted the spread of new tech-

nological knowledge (Donges & Selgert 2019). This spread has been docu-

mented in that state’s patent history, in the 1840s and 1850s refl ected in 

innovations in steam power applications, textiles, machine- making, and 

other industries. Most of these innovations and patents originated outside 

Baden, thus refl ecting both that state’s imitating actors and the interest 

of the “foreign” patent applicants in sharing in the economic fruits they 

produced.

The Role of Transportation

In 1815 Prussian policymakers had immediately recognized the impor-

tance of state- supported investment in the transportation network, for it 

represented a potentially strategic condition of integration and develop-

ment of its new western territories, and it soon had the same importance 

for the regional markets that the Zollverein promised to offer. To some ex-

tent, this development benefi ted from the improvement in fi nancial condi-

tions that marked this early period (see chapter 10).
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Table 5.5 Growth of Transportation Network in Prussia, 1816– 1851/53 

(length in  kilometers)

Sector 1816 1830 1840 1850

Waterways a 1,593 1,623 1,870 1,966

Paved roads 3,836 7,301 11,009 16,689

Railroads —— —— 185 3,602

Total capital invested b —— 146.6 373.2 1404.4

Source: Tilly 1978: 412– 17; Fischer et al. 1982: 80– 81.
a Canals. b Cumulative total in millions of marks.

High transportation costs naturally limited interregional division of la-

bor and the advantages of specialization, especially where resources dic-

tated concentration on bulky products with high weight- to- value ratios. We 

concentrate here largely on Prussian policy, but we emphasize that other 

German states also undertook transportation improvements at this time.

The growth of the transportation network suggested in table 5.5 re-

fl ected the combined effect of local economic interests and central gov-

ernment policy aims. Improvement of Germany’s most important natural 

waterways— the Rhine and Elbe rivers— required cooperation at the gov-

ernment level between the affected sovereign states. Exploitation of the 

Rhine raised diffi culties, for its access to the North Sea lay in Dutch ter-

ritory; and the Congress of Vienna in 1815 had given Holland the right 

to impose transit tolls on German shipping. The traditional transit con-

trol rights of the cities of Cologne and Mainz, coupled to the guilds that 

claimed exclusive rights of shipping employment, represented further 

impediments to development— until vigorous Prussian intervention led 

to the Rhine Shipping Act of 1831, which resolved the fi rst two of these 

hindrances. Farther to the east, the Elbe Shipping Act of 1821 had already 

resolved similar diffi culties (involving Prussia, Austria, Saxony, Denmark, 

Hamburg, and so on). From the 1820s on, steam- powered shipping be-

came more important, contributing greatly to the weakening of the third 

impediment (guild power), though guilds retained control over the Rhine’s 

downstream timber- raft shipments well into the second half of the cen-

tury (Gothein 1903). Canals also played an important role in widening of 

the network, accounting, by mid- century, for nearly one- third of the length 

of German waterways.11 The joining of the Oder and Elbe rivers via Berlin 

(and the Havel), enhancing that city’s commercial importance, exemplifi es 

that role. As was true of road and railway development, intercity competi-

tion probably spurred development of the network, even if it created some 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



98 / Chapter Five

over capacity and raised coordination problems for government policy 

(Gothein 1903). Germany’s waterways probably carried most of the coun-

try’s long- distance freight shipments in this period and were fi rst replaced 

by railroads in the 1850s. In 1850 German waterways were estimated to 

carry 900 million ton- kilometers of freight, its railroads about 300 million 

(Fischer et al. 1982: 83– 84).

Nevertheless, in this period roads and highways doubtless carried by 

far the largest share of movements of persons and goods, in Prussia and 

elsewhere in Germany, though our statistical knowledge is scanty. From 

contemporary accounts we can infer that overland freight movements were 

overwhelmingly short distance, their high costs limiting the extent of the 

market they served. Prussia’s readiness to expand its network of paved 

roads offered an early response to this limitation. By 1850 public and pri-

vate agents had spent more than 400 million marks on this network. This 

appears to have regularized and speeded up freight traffi c, but with costs 

of 15– 30- some pfennigs per ton- kilometer (depending on product), they 

must have remained a trade hindrance (Kumpmann 1910: 16; Schwann 

1915; Steitz 1974: 37– 38; Reininghaus 1995: 335). For the Prussian grain 

trade in this period, we have two studies of market performance in the 

province of Westphalia based on price movements (1780– 1850s).12 They 

both reveal an increasingly well- integrated market, and while Uebele’s 

study emphasizes road- building, the Kopsidis study sees railroads as the 

decisive integrating force.13 We return to this question in a later chapter.

The Zollverein and Foreign Trade

The modest import duties imposed by the Prussian Law of 1818, proven to 

be fi scally “productive,” served as basis for the German Zollverein. What 

effect did this have on the importance of foreign infl uence on the German 

economy? The older historiography tended to stress the positive role of the 

Zollverein as a bulwark against foreign infl uence (Tilly 1967).

This argument has some validity. To the extent that one may see the cus-

toms union as a “quiet” approach to the strengthening of German political 

integration, the Zollverein had foreign policy implications. Moreover, the 

Zollverein did directly infl uence access to markets. Its international bar-

gaining power doubtless brought its members better foreign trade agree-

ments than they could have negotiated individually. Its widening came just 

in time to profi t from the spread of trade liberalization across Europe initi-

ated by Great Britain and France with the Cobden- Chevalier trade treaty 
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of 1860 (Lazer 1999; Lampe 2009). In addition, it gave land- locked states, 

such as Württemberg or Bavaria, duty- free access to the north German 

coast, thus contributing to the growth of German foreign trade. Finally, its 

protective tariffs in the 1840s and 1850s probably accelerated the process 

of import substitution in some German industries, for example, iron or 

cotton (Borries 1970, Fremdling 1986, Kirchhain 1973).

Nevertheless, in two respects, emphasis on negative foreign effects 

points in the wrong direction. First, foreign infl uences had positive effects. 

The duties, moderately protective and higher for fi nished goods than for 

raw materials and intermediate products, encouraged the supply of inputs 

for domestic industry (as the “infant industry” argument intends). From no 

region could German enterprises have acquired cheaper and better cotton 

and woolen yarn or iron goods than they received from Great Britain dur-

ing the fi rst half of the nineteenth century. These served as basis for German 

industry’s growth and its own export success. These imports also delivered 

news about existing domestic demand and “models” that potential Ger-

man competitors could imitate and supply. They facilitated the adoption of 

new technologies, such as the “puddling process” in the iron industry. Here 

the fi rst step that followed imports involved the employment of immigrant 

British and Belgian “puddlers” in Germany, which began in the 1820s. The 

next steps led via imports of raw material and half- fi nished goods as inputs 

to complete import substitution. In addition, most of Anglo- German trade 

was fi nanced in Britain and thus represented a cheap and welcome form of 

capital import (Clapham 1964: 1:254– 56; Tilly 1967: 194). Such facts were 

blocked out of the collective memory by the short and dramatic British “ex-

port offensive,” which immediately followed the end of the Napoleonic era 

and was long remembered, especially by historians.

Second, such historical myopia obscured the facts (a) that the import 

and gradual imitation of foreign products and technologies had begun be-

fore the Zollverein was launched; and (b) that the successful adoption of 

these modern technologies could have other causes, such as technological 

change, human and physical capital, and natural resources.

Dumke’s work included another argument for positive assessment of 

Anglo- German trade in the Zollverein period. He emphasized British de-

mand for primary products from East Elbia (mainly wheat, but also wool 

and wood), which pulled the region’s incomes upward, generated demand 

for consumer goods from the more industrialized western regions, and in-

directly stimulated the latter’s demand for imports of intermediate goods 

(mainly cotton and woolen yarns and iron) from Britain. According to 
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Table 5.6 Indicators of Prussian and Zollverein Foreign Trade and Its Relation to Great 

Britain, 1820– 65

(1)

Period

(2)

Hamburg Imports 

from Great Britain

(3)

Hamburg Imports of 

Finished Goods

(4)

Zollverein: 

(X –  M)/X + M

Ratio of Yarn to 

Finished Goods

Ratio of German to 

British Imports

European 

Foodstuffs

Finished 

Goods

Cotton Woolens Cottons Woolens

1820 0.48

1825 0.84 1.4 a 1.5 a

1833 1.11

1838– 43 2.3 0.34 1.8 0.6

1854– 56 1.8 1.48 1.0 2.2 1.2 0.65

1860– 65 1.6 2.93 0.99 1.9 ? 0.5

Source: Dumke 1994, von Borries 1970, Dieterici 1846.
a Prussia.

this argument, Anglo- German trade indirectly promoted the east- west eco-

nomic integration that transportation costs still hindered. Table 5.6 sum-

marizes these arguments.

The table makes three points: fi rst, column (2) showing the relative 

growth of yarn imports refl ects the substitution of domestic fi nished cot-

tons for British imports of that product. Second, the positive ratios of 

column (3) show that German textile fi rms (especially those in woolens) 

could compete successfully in international (third) markets. Third, column 

(4) shows net export surpluses for both European foodstuffs and fi nished 

goods in this period, suggesting that Zollverein Germany enjoyed a com-

parative cost advantage in both product categories in this period.

From the 1830s to the 1850s the Zollverein’s foreign trade grew more 

rapidly than estimates of its domestic production— a result that applies 

to both exports and imports. That the “German economy” became more 

“open,” while raw material imports and exports of intermediate and fi n-

ished goods grew, supports a benign view of the interdependence between 

Zollverein, foreign trade, and industrialization, hinting a degree of causality.

Some Long- run Consequences of the Zollverein

The “Zollverein project” enhanced, at least implicitly, the utility of supra- 

regional monetary integration. The Prussian Tariff Union of 1818, quickly 

followed by the Coinage Law of 1821 that unifi ed the Prussian currency, 
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provided a kind of model. Distribution of the Zollverein customs revenues 

among the member states having different currencies required agreement 

on the exchange rates between those currencies. Though all had silver- 

based currencies, differing weight measures and seignieurage charges made 

calculations diffi cult and time- consuming. The treaties of 1837 and 1838 

solved this problem through recognition of two currency zones, the south 

German Gulden area and north German thaler area, and by reaching agree-

ment on the rate of exchange between them. Austrian interest in joining 

the Zollverein led to yet another treaty in 1857, which clearly recognized 

the dominance of the Prussian thaler as the basic monetary standard. This 

was refl ected in the exchange rates: 1 thaler = 1.5 Austrian Gulden = 1.75 

south German Gulden; and it found expression in the fact that the one- 

thaler coin became the basic Zollverein coin in both thaler and Gulden 

areas. This same treaty also pioneered an agreement that explicitly forbade 

the issue of nonconvertible paper money. That underlined the commit-

ment of the German states to establishment of a stable currency— an im-

portant element of monetary integration— though it also refl ected Prussian 

power politics against Austria (Rittmann 1975, Holtfrerich 1989). Another 

important, but often overlooked, contribution to monetary integration was 

the unifi cation of German laws regulating bills of exchange— the General 

German Bill of Exchange Statute of 1849— a measure initiated in the Zoll-

verein and passed by the National Assembly in Frankfurt in 1848 (Pann-

witz 1998, Bergfeld 1987). Since bills of exchange were the main means of 

payment in German wholesale trade, the law’s contribution to monetary 

integration was by no means negligible.

A second long- run consequence of the Zollverein’s dynamics may be 

seen in the development of the spatial pattern of intra- German trade and 

the railroad network that helped shape it. The Zollverein infl uenced trade 

fl ows and led to the fear on the part of commercial centers in the several 

German states that their own trade was at risk. Avoiding that fate consti-

tuted one of the most cogent arguments for joining the customs union; and 

improvements of the transportation network offered a suitable answer to 

the risk of being left out. In the 1830s that included railroad- building, and 

thanks to interregional competition for trade, more rapid development. 

Thus, the Zollverein gave impetus to German railroad growth, and the chro-

nology of its expansion doubtless shaped the spatial pattern of the network 

that emerged. It is interesting to remember that in the 1830s, Friedrich List 

named these two factors as the “Siamese twins” of the German moderniza-

tion he envisioned (List 1841, Fremdling 1985, Beyer 1978).

The story of German early industrialization and its Zollverein develop-
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ment, fi nally, had an important European dimension: it became possible to 

conceive of a united German political economy that might change the bal-

ance of power within Europe. In the long run that happened. In the Zoll-

verein’s early years, however, fi nancial and modest economic benefi ts were 

what stood out. The latter included the beginnings of “catching- up growth” 

that would eventually challenge the undisputed leader in the period, Great 

Britain.14 Progress in Germany, fueled in part by emulation of its neigh-

bors, did produce some “catching up.” Knowledge of Britain’s key indus-

trial technologies, for example, spread quickly. Thus, cotton mills with cen-

tralized and mechanized spinning operations, use of the Watt- type steam 

engine, coke- smelting of iron, and even steam- driven railroads appeared 

on the Continent (and in Germany) within a decade of their British birth 

(Clark 2007: 304). Sheer knowledge, however, was not widespread applica-

tion, which depended on profi tability and, hence, on countries’ exposure 

to foreign competition and their endowments of factors of production. 

In 1850 German raw cotton consumption and pig iron production were 

both less than one- tenth of Britain’s— a result of imports from that country 

(discussed above)— and its railway network about half as long. The overall 

quantitative picture, summed up by estimates of “levels of indus trializa-

Table 5.7a Per capita Levels of Industrialization in 5 Countries, 1750– 1860 

(UK 1860 = 100)

Country 1750 1800 1830 1860 ROG a

United Kingdom 28 30 39 100 3.2%

Belgium 14 16 22 44 2.3%

Netherlands — 14 14 17 0.6%

France 14 14 19 31 1.6%

Germany 13 13 14 23 1.7%

Source: Broadberry & O’Rourke 2010: 172.
a Annual rate of growth, 1830– 60.

Table 5.7b GDP per capita in 5 Countries, 1820– 70 (in 1990 $)

Country 1820 % of UK 1870 % of UK

United Kingdom 1,707 100 3,191 100

Netherlands 1,821 107 2,753 86

Belgium 1,319 77 2,697 85

France 1,230 72 1,876 59

Germany 1,058 62 1,821 57

Source: Maddison 2000: app. table A1- c.
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tion” and GDP growth in the period (tables 5.7a and 5.7b), illustrates how 

elusive the goal of “catching up” might have seemed.

This measure shows Germany’s place in the “catching up” story: it fell 

further behind Britain and Belgium, 1830– 60, but at least began catching 

up with its continental neighbor France. Maddison’s GDP estimates tell a 

similar story: Germany gained on France, but by 1870 had fallen even fur-

ther behind Britain and Belgium.15
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The Crises of the 1840s

The 1840s represent a turning point in German history. Political institu-

tions in several German states came under pressure. Historians have written 

of the incomplete “bourgeois revolution” of 1848– 49, which ended in a 

historic compromise between the traditional aristocratic elites and the third 

estate. A brief period of bourgeois ascendancy ended with the old aristo-

cratic elite in control of the state, and the political power of the bourgeoisie 

remained limited. Nevertheless, the state clearly upgraded the economic 

demands of capitalists as criteria of policy. Its rulers assigned higher prior-

ity to economic modernization, so long as it did not endanger conservative 

control of the polity. This combination became a main and problematic 

feature of German history until the end of the Kaiserreich (Wehler 1987b: 

641– 784; Winkler 2000).

The 1840s doubtless deserved the “crisis” label even without the revolu-

tion that followed. Industrialization and the rise of industrial capitalism, 

as well as the decline of pre- industrial manufacturing, had clearly begun 

well before the revolution of 1848– 49. What made the 1840s a decade of 

crisis was the coincidence of three fundamental crises:

1. The hunger crisis of 1845– 47 after severe crop failures, which culminated 

in the last all- German economic crisis of a “type ancien.” Its spread refl ected 

the long- term structural crisis of premodern manufacturing, namely, in 

proto- industry and skilled crafts and trades, as well as unresolved rural con-

fl icts concerning land use and land tenures.

2. The commercial and fi nancial crisis that struck the newly emerged modern 

sector in 1847 and terminated the fi rst boom of modern industry.

3. The revolution of 1848– 49 as expression of a legitimacy crisis of the old 

political and social order.
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These three crises interacted. The list can begin with the series of bad 

harvests and the hunger crisis that began in the mid- 1840s and forcibly 

drew public attention to the spread of what was called “pauperism.” Its 

negative social and economic effects were enhanced by the commercial and 

fi nancial crisis that broke out in 1847, and it was most likely the combined 

effects of these changes that motivated the social protest actions that spread 

across much of Germany at this time. These laid bare the structural changes 

under way that in more stable times were invisible to contemporaries: the 

widening commercialization of agricultural production, the connection 

between population growth and incidence of poverty, the importance of 

regional differences in welfare, the seemingly unbalanced, discontinuous 

character of industrial capitalism, and the complex relationship between 

economic conditions, social protest, and government actions.

Although our focus here is on German conditions, it is useful to see 

those crises as part of a European- wide experience that earned the name 

of the “Hungry Forties” and that included the devastating famine in Ire-

land (which killed as many as 1 million persons). The coincidence of po-

tato blight and poor grain harvests affected Belgium and the Netherlands 

as much as, if not more than, Germany, while the important economic, 

social, and political changes that followed— reform, revolution, or mass 

emigration— took place in other European countries as well (Vanhaute, 

Paping & O’ Grada 2006, Berger & Spoerer 2001). Germany’s experience 

was thus not wholly unique, and we might say that it refl ected here, as 

later, the connectedness of Western European industrialization.

A Structural Crisis?

In line with European trends, contemporary and recent anthropometric 

and food studies point to falling living and food standards for Germany 

during the early stages of industrialization. Whatever was happening to 

real wages in the urban sector (this is contested), living standards in gen-

eral probably deteriorated during the fi rst half of the nineteenth century. 

Decreasing body heights have been said to refl ect this decline, and some 

evidence on food consumption also suggests falling standards (Ewert 2006: 

51– 88; Baten 1999; Kopsidis & Pfi ster 2013). German experience in this pe-

riod showed striking parallels to Great Britain’s earlier development. His-

torical demographers have argued that by the 1820s, Germany’s economic 

growth did not suffi ce to keep living standards stable. Many contempo-

raries saw population growth as cause of this decline in living standards 

that they observed and called “pauperism” (Jantke 1965). Some evidence 
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(Köllmann 1974a) suggests that the potential labor supply grew more than 

twice as fast as employment in the 1840s! Under the circumstances of the 

time, this “gap” meant a rise of underemployment and a decline in living 

standards for those affected. The growing number of tax- exempt craft work-

ers and the shrinking size of their tiny shops refl ected that result, as did 

the wage decline of those employed in “declining branches” (estimated at 

– 5 percent per year for such workers as the hand spinners or linen weav-

ers). Such estimates, of course, are subject to the reservation that they rest 

on uncertain assumptions concerning the extent of employment in the 

“proto- industries” during these years.1 For this reason we need to focus 

more clearly on the true crisis years of the mid- 1840s.

Agrarian and Hunger Crisis

The crisis of the 1840s reveals itself above all as an agrarian crisis caused 

by the weather- determined harvest failures of 1845 and 1846, failures that 

affected not only grain production but also the increasingly important har-

vest of potatoes. Contemporary observers had begun to worry about the 

disappointing harvest of 1842 that marked some regions, but in 1845 such 

worries began to spread in Prussia’s important Rhine province. The Len-

nep chamber of commerce, a quasi- public body, reported that throughout 

the province hopes for a satisfactory potato harvest had been dashed by 

the spread of blight, and that this immediately raised the specter of a cata-

strophic decline in the living conditions of the region’s working class— 

“who will be helpless when its main and often only means of subsistence 

is missing” (Obermann 1972: 142).

In Prussia’s bureaucratic center, Berlin, such reports multiplied in 1845. 

The fear surfaced that a general hunger crisis threatened. For the western 

provinces, offi cials estimated that the endangered population was now 

much larger than that affected by the crises of 1816– 17 and 1830– 31: as 

much as half of the population was seen at risk. In the 1840s grain prices 

rose sharply. In 1846 the crisis was repeated, offi cials predicting a short-

fall for rye and potatoes of about 40 percent (or an estimated 7– 8 million 

bushels of each). Figure 6.1 (using hitherto unpublished price data) shows 

the change of rye prices.

The standard scenario assumed the shortfall would fall on consump-

tion and depended on prices alone: an average household of 5 persons 

consumed 17 bushels of rye and 25 bushels of potatoes annually. At the 

“normal” prices of 1.5 thalers for rye and 10 silver groschen for potatoes, 

this added up to annual outlays of 33– 34 thalers, within the budgets of 
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even the poorer households with incomes of 50– 60 thalers per year. In 

the crisis years 1845/6 and 1846/7, however, price increases meant a dou-

bling of outlays and, in the absence of outside help, an unhealthy decline 

in food consumption. Such immiseration was not confi ned to Prussia. For 

southern Germany similar developments were reported. In Baden, for ex-

ample, households that normally hovered on the subsistence minimum— 

estimated at 150– 65 Gulden per year— fell in 1846/7 to about half of that 

fi gure. According to F. W. von Reden, projections of the calculations (made 

on the basis of price and typical household consumption quantities) to the 

entire German population would involve an expenditure increase of more 

than 200 million thalers, a sum equivalent, by one estimate, to the coun-

try’s total investment (Tilly 1990: 13– 14).

Focusing on price changes unfortunately gives us no more than an in-

complete indication of the welfare loss households suffered through the 

reduction in food consumption. There are alternatives, however. Demo-

graphic data, available for Prussia in regionally differentiated form, offer 

an instructive example. We may assume that a large share of the growing 

population lived on the brink of subsistence in the 1830s and 1840s and 

had few reserves. We may also assume that the shortfall of the 1840s could 

have had disastrous effects on the health of this population, effects re-

fl ected in demographic change: increasing morbidity, increasing mortality, 

declining birth rates, and increased emigration. Figure 6.2, which shows 
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6.1 Average Monthly Rye Prices in the Western and Eastern Parts of Prussia, 1820– 65

Source: Our own calculation; data from Secret State Archives, Prussian Cultural 

Heritage Foundation (GSTA, I. HA Rep. 120 Ministerium für Handel und 

Gewerbe, Abt. A V 1ff, Nr. 1ff, Bd. 1ff).

Note: The rye price series for the east represents an unweighted average of monthly notations 

from 35 market towns in the provinces of East Prussia, West Prussia, Silesia, Posen, Pomerania, 

and Brandenburg. The rye price series for the west represents an unweighted average of monthly 

notations from 18 market towns in the provinces of Rhineland and Westphalia.
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Source: Our own calculation based on data from Bass 1991: 39–46.

the sharp declines in the rate of population growth associated with the rise 

in death rates and decline of births that accompanied hunger crises, illus-

trates the effects we have in mind.2

The relative sensitivity of the East Elbian population to crop failures and 

food price peaks is unmistakable. Hardest hit by subsistence crises was the 

agrarian Prussian east (East Prussia, West Prussia, Posen, Silesia)— Prussia’s 

poorhouse— where living standards were lowest, growth of the population 

in normal years fastest. More than 80 percent of the worst crises (labeled 

“very serious”) took place here (Bass 1991: 39– 46).

Some of the worst news came from Silesia. In 1847 a report from Bres-

lau stressed local problems, but added: “In several parts of our province, 

especially in Upper Silesia, conditions look even worse. It is not especially 

unusual to hear that people have been found lying dead on the roads or in 

their houses, victims of starvation. Only a few days ago two such cases were 

reported for the district of Oppeln. Bread has totally disappeared in many 

places; and many are known to eat grass, the potato plants, bran, or the 

pea straw, stolen from the fi elds and spiced with herring gruel” (Augsburger 

Allgemeine Zeitung 1847: 975).

The food crisis of 1845– 47 hit Upper Silesia with great force.3 Neverthe-

less, as fi gure 6.2 suggests, other East Elbian regions were not much bet-
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ter off. The province of East Prussia suffered on roughly the same scale as 

Silesia even if food prices were the lowest in the Prussian kingdom. What 

stands out most in broader perspective is the remarkable contrast between 

the western and eastern provinces of Prussia in these years. A close look 

at the regional distribution of agricultural prices in this period (see fi g-

ure 6.1) reveals the striking fact that food prices rose much more in the 

western than in the eastern provinces, though the demographic effects of 

food shortage were much more pronounced in the latter. Harvest failure 

in the agrarian east of Prussia, it seems, directly lowered real incomes and 

with them the effective demand for food. Food “entitlements” shrank (Sen 

1982). Dramatically tragic in this connection was failure of the potato crop 

in 1845 and 1846, for it was not only worse in East Elbia but also more 

important for the poor there. Rural laborers in that region partly depended 

on potato production on household plots to survive. High transaction 

costs, in addition, prevented interregional trade in potatoes from playing a 

price/shortage equalizing role, as contemporary observers such as Wilhelm 

Roscher (1852) noted.

One of the bitter ironies of the East Elbian crisis was the fact that the 

region’s own big grain producers and merchants reinforced local shortages 

through the export of grain to the wealthier countries of Western Europe. 

Even in the crisis year 1845– 46 Prussian grain exports, mainly from the 

eastern provinces, held steady at about 5 million bushels. The devastat-

ing effects of this development shocked even a market- friendly observer 

such as Roscher, who conceded that “we have often had the deplorable 

experience that harvest failures have not been accompanied by a corre-

sponding reduction of exports, so that increased reductions in local grain 

consumption and the substitution of potatoes, etc. is the result. Thus, in 

April and May of 1847, the Province of Prussia, in spite of its acute short-

age, could not prevail against richer foreign buyers in the competition for 

use of its own product” (Roscher 1852). The very uneven distribution of 

land in East Elbian Prussia magnifi ed the effects of the food crisis in the 

poorest regions, whose economy was based on an export- oriented, large- 

estate agriculture. In contrast, intensifi ed trade in the industrializing and 

economically diversifi ed western provinces, whose working population 

earned higher wages, limited the development of famine conditions in re-

gions suffering food defi cits. What happened during the disastrous Irish 

famine, as British landlords continued to export grain to England, thus had 

its counterpart in Prussia.

The food crisis of the 1840s had high social and economic costs, as we 

have tried to show, and they did not end with the direct effects of hunger 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



110 / Chapter Six

and health damage. Important indirect effects soon made themselves felt 

in the demand for nonagricultural products and for the labor that they em-

bodied. The decline in agricultural production and incomes reduced the 

demand for nonagricultural goods and services, and a decline in employ-

ment soon followed.4

Contemporaries were painfully aware of this connection. In 1843, a 

dyestuffs manufacturer attributed the decline in sales to the subnormal 

harvest of potatoes experienced in 1842:

Well known are the effects of a good or poor potato harvest on the pros-

perity of the poor and the laboring classes; and last year’s potato harvest 

affected our business especially, for high potato prices forced the poorer 

classes to spend their incomes on food, leaving them almost nothing for 

other needs such as clothing. In consequence, the commodities usually sold 

to the poorer classes such as crude cotton fabrics remained unsold, and the 

demand for dyestuffs and the chemicals needed for its production— for ex-

ample, our sulphuric acid, iron alkali, vitriols, etc.— also stagnated or even 

declined. (Harnisch 1977: 83)

This view soon dominated interpretations of the economy in the later 

1840s, as repeated, for example, in numerous chamber of commerce re-

ports, and invariably focused mainly on the textile industries— by far the 

main source of nonagricultural employment in Germany. According to one 

estimate, between 1840 and 1844 textile production had grown by around 

17 percent, but between 1845 and 1847 it shrank by about 5 percent. 

Reliable unemployment statistics are missing for these years, but reports 

of idle looms in textile towns suggest a serious decline of employment. 

This had negative effects on the livelihood of numerous craft workers, re-

fl ected, for instance, in the exemptions from taxes in Prussia (which rose 

by 63,000  persons between 1845 and 1847). The situation deteriorated 

still further in 1848, but by this time the immediate cause was the collapse 

of confi dence that stemmed from the revolution itself.

German producers, disappointed by their own domestic market, may 

have aimed their hopes at foreign markets, but because other European 

countries were also suffering from poor harvests, not only did their de-

mand for German products decline, but their competition in third mar-

kets also became sharper. For the Zollverein economies, the “zero” export- 

import balance of fi nished goods up to 1848 could still have been seen as 

a success, at least in the sense that it precluded negative “income multiplier 

effects” (Spree 1977, Blumberg 1965).
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The “crisis of the 1840s,” unsurprisingly, generated repeated popular de-

mands for government intervention. These aimed at two types of activity: 

(1) alleviation of widespread hunger by direct intervention in the distribu-

tion of foodstuffs; and (2) government spending to fi nance employment- 

creating projects. The governments in the various German states responded 

to the fi rst demand in varying ways. In Prussia, the state proved reluctant 

to act. Even in May 1847, as the food crisis neared its peak, the measures 

remained modest. A grain tariff was reduced, regional reductions of the 

milling and slaughter tax were authorized; but the government would al-

low neither an export ceiling nor the frequently demanded ban on spir-

its (Branntwein) and their production by grain and potato producers. This 

form of consumption— which absorbed 2.6 million bushels of grain and 

19 million bushels of potatoes annually— reduced the supply of food for 

thousands of households, but it also served the fi nancial interests of the 

powerful East Elbian estate owners, who ran most of the distilleries, and 

who successfully blocked any short- term intervention in food markets to 

support the hungry rural poor in the east. This probably strengthened the 

noninterventionist attitude of the bureaucracy.

It is of some interest to observe the contrast between the important role 

of Prussian government intervention in the hunger crisis of 1816– 17 and 

that of 1846– 47, especially in the western provinces. The need to integrate 

these new territories in 1816 no longer troubled the Berlin bureaucracy in 

1846– 47. Eventually, however, the state did release stocks of grain from the 

military stores and authorize grain dealers to buy and distribute additional 

stocks to local communities. For the province of Westphalia, the amount 

distributed through these channels was not negligible: 4 million pounds of 

bread grain corresponded to the needs of one- fourth of the population for 

thirty days! The state, to be sure, saw itself as fi nancial intermediary, and 

expected reimbursement of its outlays from the city and county authorities 

(Wischermann 1983: 198; Tilly 1990).

This qualifi cation identifi es an important point: effective crisis mea-

sures depended largely on local government and voluntary actions by local 

elites. They bought bread grain and organized public kitchens, and often 

criticized central government intervention as too late and poorly executed 

(even complaining that its actions raised the cost of local food purchases). 

This may have applied mostly to Prussia, especially its western provinces. 

In the industrializing parts of the Rhineland, Westphalia, or Saxony, the 

presence of a politically more active bourgeoisie with an interest in social 

stability and a peaceable working class had created an active civic society 

that was less dependent on the central state. In rural East Elbia, controlled 
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by the large estate owners (the Junker), different conditions prevailed. In 

other German states, central governments seemed somewhat readier and 

quicker to intervene. In 1847, for example, both Württemberg and Hesse- 

Darmstadt made public registration of private grain stocks obligatory 

and introduced price controls (Medick 1985, Herzog & Mattheier 1979, 

Roscher 1852).

The motivation behind public actions may have differed in some re-

spects from region to region, but a strong interest in political stability was 

doubtless common to them all. According to Hans Medick, government 

intervention in the food market embodied a kind of “moral economy from 

above” (E. Thompson). which anticipated— and could hopefully obviate— 

the threat of a “moral economy from below.” This claim usefully intro-

duces the important relationship between social protest from below and 

public action from above, a relationship visible in the hundreds of food 

riots that marked the crisis year 1847 (Gailus 1990). The aim of such pro-

test actions was to establish social control over the distribution of food, 

and particularly the primacy of local needs over the “rules of the market” 

and the profi ts of foodstuffs dealers. Numerous studies have shown that 

these actions were often successful, resulting (at least temporarily) in state- 

ordered distribution and rules in place of market forces. In a typical case 

(in Hermeskeil, a small village close to Trier), on 19 April 1847, a crowd 

of “lower class” inhabitants gathered to hinder a local dealer from the “ex-

port” of a wagon full of potatoes, which they saw as a violation of existing 

rules; the threat of violence was avoided by the intervention of the local tax 

collector, who paid the dealer “his price” and agreed to distribute the pota-

toes to the local inhabitants (no price was cited). Similar reports multiplied 

throughout Germany in April and May 1847. The protests did not always 

end as harmoniously as the one just cited, however. Violent mishandling of 

farmers at weekly markets, forced sales of food at prices dictated by angry 

crowds, plundering, and, fi nally, an end brought about by military counter- 

violence also belonged to the protest scenarios of 1847 (Gailus 1984).

One of the striking features of the food protests of 1847 was the differ-

ence between Prussia’s eastern and western provinces. In the latter, where 

food prices were highest, protests were rare, whereas east of the Elbe prices 

rose much less, but protests were much more frequent and often violent. In 

the largely rural and agricultural east, incomes were lowest and local gov-

ernment was seen to be in the service of big grain producers, who, as men-

tioned above, remained signifi cant exporters of food. In the more devel-

oped western provinces, we may speculate, household incomes were higher 

and effective demand for food stronger, a “market solution” less troubling. 
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Local government was also more responsive to the needs of working- class 

households, in hard times better able and more willing to provide poor 

relief than its counterparts in the east (Bass 1991: 240). Local governments 

desired and called for state- fi nanced, employment- creating programs; but 

little came of such demands in 1846 and 1847. This did not change much 

until the revolution of 1848.

Emergence of a Modern Sector: Investment Goods

Despite the grim developments just summarized, the 1840s did witness a 

remarkable breakthrough driven mainly by private enterprise, and which 

generated additional employment opportunities on a large scale: private 

capitalists and bankers formed joint- stock railroad companies that needed 

construction workers. Thus, railroad- building in Germany between 1841 

and 1846 led to an increase in employment from 30,000 to 178,000, ac-

companied by a signifi cant rise in income from around 3 million to 

22 million thalers per year (Fremdling 1985). State governments helped 

here somewhat, for example, by offering interest rate guarantees on about 

20 percent of the railroad companies’ capital. This was welcome, but hardly 

decisive for the growth that took place. This “breakthrough,” moreover, 

involved more than railroads. It represented the development of what we 

may call the “modern leading sector” of the German industrial economy, 

which therefore deserves a comment here.

We offer a fuller discussion of this development later. Here it must suf-

fi ce to stress the anomalous character of modernity emerging within the 

crisis context of the period. Its story focuses on a syndrome of develop-

ment initiated by railroads and continued through a sequence based on 

industries producing machines, iron, and coal— that is, heavy industry. 

The newness of this syndrome lay in the time- shape of its effects on the 

economy as a whole: what came to be called the “trade cycle” or “business 

cycle.” In contrast to consumer goods production, the development pat-

tern of which was dominated by movements of real wages or incomes, the 

new syndrome appeared to be autonomous. Railroad investment, initiated 

by the profi t expectations of private capitalists, set the “cycle” in motion 

(Spree 1977, Fremdling 1985). Infl uential capitalists in cities like Cologne 

or Leipzig, typically wealthy merchants or private bankers, quickly mo-

bilized relatively large amounts of capital for railroad companies— sums 

hitherto limited largely to investment in government debt. From 1841 to 

1846 the value of this investment rose from around 50 million to well 

over 400 million marks. The stock market boom from 1842 to 1844 was 
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stopped short in 1844, however, when the Prussian government banned 

futures trading (Bergmann 1976, Leiskow 1930, Kubitschek 1962). Con-

traction in the capital markets shifted the fi nancial burden back to the 

private bankers, and credit became scarce. Expansion slowed in the later 

1840s as uncertainty about fi nancial stability increased, with the standstill 

continuing through the revolutionary months of 1848. Signs of recovery 

and upswing fi rst appeared in 1849.

The Revolutionary Years, 1848– 49

The revolution of 1848– 49 can be seen as a dramatic heightening of the 

crisis of the 1840s. Commercialization, industrialization, and population 

growth were altering the economic and social structure, and making the 

need for a reordering of the political system appear imperative. We con-

centrate our attention here on just two basic problems: (1) the connec-

tion between economic crises, government intervention, and government 

fi nances; and (2) the link between social protest and government regula-

tion of the so- called “agrarian question.”

Liquidity and credit problems in many German commercial centers had 

been growing since late 1847, but when they broke into the open with 

the failure of a prominent Karlsruhe private bank, Haber & Co., in January 

1848, bad news spread to other commercial centers, such as Berlin, Leipzig, 

and Frankfurt am Main, and the number of failures multiplied. The news 

of revolution in France and Austria in February 1848 further enhanced 

the spread of uncertainty and mistrust. In March 1848 the largest banking 

fi rm in the Rhineland, A. Schaaffhausen & Co. (Cologne), failed, in part 

due to its large holdings of bad debt. At the time it was said that 40,000 

jobs were thereby threatened. Dozens of fi rms failed, while many others, 

some of them large ones such as Krupp, Borsig, or Stinnes, dismissed their 

workers or limited working time. Contemporary observers, therefore, be-

came familiar with the nexus between credit shortages, unsold inventories 

of goods, and unemployment; this delivered the argument behind the ap-

peals for government intervention that multiplied at this time.

In pre- 1848 Prussia, Germany’s largest state, such appeals had rarely 

evoked a strong response. The revolution, however, powerfully affected the 

“political economy” of Prussian public fi nance. Up until 1847– 48, Prus-

sian public fi nances refl ected a policy of extreme parsimony, which was 

based on a quasi- constitutional link between government borrowing and 

parliamentary controls. Back in 1820, in order to consolidate its fi nancial 

position, the monarchy had been forced to include the clause in a new 
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law authorizing borrowing: “should the state in the future fi nd it necessary 

for its survival or the promotion of the common welfare, to contract new 

loans, it may only execute this through consultation with and approval by a 

yet- to- be created national assembly of the ‘General Estates’ (‘Reichsstände’)” 

(Tilly 1966).

Royal antipathy to the possibility of constitutional restraints on royal 

actions, and strict opposition of the ruling Prussian elites to any increase 

in popular political participation (including the bourgeoisie), explains the 

state’s parsimonious policy, which extended in the 1840s not only to nec-

essary public investments in infrastructure (namely, the railway), but to 

military spending as well (although nothing was more important for its 

survival). The importance of a ready army must have been clear to the king 

and his advisors in the fi rst revolutionary week in March 1848, for in re-

sponse to a much feared popular challenge, they quickly decided to move 

the (secret) “state treasure” of about 15 million thalers from Spandau to 

Berlin, to fi nance mobilization of the army, seen at the time as an option 

against the threat of violent disturbances.

Scarcely ten days after the violence of 18 and 19 March, however, the 

king appeared to change course and appointed, for the fi rst time, repre-

sentatives of the liberal bourgeoisie to run the government. The new gov-

ernment, headed by two business leaders from the Rhineland, Ludolf 

Camphausen and David Hansemann, acted quickly and did not recoil 

from unorthodox measures. To stop the collapse of the bank system and 

fi nancial markets, it converted the insolvent but important Cologne private 

bankers, Schaaffhausen & Co., into Prussia’s fi rst joint- stock commercial 

bank, turning some of the debt into equity shares. In April, the same min-

istry founded so- called loan offi ces in the country’s major cities, endowed 

with 10 million thalers (30 million marks) consisting of government trea-

sury notes (a form of paper money). In addition, the newly activated Es-

tates Assembly empowered the ministry to contract loans to the amount 

of 25 million thalers. Most of these funds seem to have gone to big enter-

prises, such as the Rhenish Railway Company; this resulted from the fact 

that distribution depended on local interest groups, which often refl ected 

the largest (and most infl uential) employers. Local initiatives also played 

a role: for example, the Ruhr Coal Miners’ Society (Knappschaft) was au-

thorized to pay miners wages despite the stagnation of coal sales; and in 

the Rhenish city of Barmen, the combined efforts of state, city council, and 

private persons founded an association for the “promotion of emergency 

employment” that fi nanced jobs for 1,200 unemployed workers (Tenfelde 

1977: 135– 36; Köllmann 1960).
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Government intervention during the revolutionary years was not con-

fi ned to Prussia. We cannot offer a comprehensive account here, but an ex-

ample from the Saxon industrial city of Chemnitz is instructive. In March 

1848 the city administration and the Saxon state agreed to grant substantial 

credits and advances to fi nance employment- intensive projects, for exam-

ple, in railroad construction. This was said to refl ect the protest potential of 

the city factory workers, who were reputed to be well organized, if only in-

formally; there were complaints from towns and villages nearby that noth-

ing comparable had been offered their local workers (Strauss 1960).

All told, between 1847 and 1850 the circulation of government pa-

per money in Germany rose from around 25– 30 million thalers to about 

53 million thalers— a growth rate of 100 percent! In addition, the Prussian 

government alone fi nanced new investment by means of new loans to the 

amount of 33 million thalers. Though not trivial, these sums could not 

wholly offset the decline of effective demand caused by the crisis and its 

effects on employment and incomes. Nevertheless, they helped to stabilize 

the economy and to alleviate the social crisis in the short run, and it was 

the “short run” that counted.

In Prussia, however, political changes fundamentally altered the politi-

cal economy of public fi nance. Negotiations in 1849– 50 produced a con-

stitution favorable to the interests of the well- to- do bourgeoisie: a parlia-

ment (Landtag), based on a three- class electoral system, that controlled the 

government’s annual budget and its right to tax.5 This greatly reduced the 

tensions that had previously accompanied public investment and spend-

ing plans. It also gave rise to high expectations. In a speech in a session 

of the parliament in 1849, the banker (and MP) Friedrich Carl aptly ex-

pressed the new consensus: “The previous administration may have been 

guilty of too frequently withholding approval of the funds that would have 

suffi ced to further cultivate our country. Now, however, we stand behind 

the government, and we will always approve the means that are designed 

to improve our transportation, commerce and industry, and agriculture; 

and though the governmental budget may grow in result, nevertheless, we 

may see such expenditure as an investment which will yield a good return” 

(Tilly 1966). In the next chapter, we shall return to discuss the validity of 

this contemporary view.

The second government response to the revolution focused on the so- 

called “agrarian question.” In Prussia, where east of the Elbe institutional 

reforms had gone furthest, well over 100,000 smallholders, cottagers and 

landless households had derived virtually no material advantages from 

the liberal reforms; instead, they had the continued weight of quasi- feudal 
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conditions, such as the work load, loss of access to common resources, and 

revived hunting rights. This discrepancy between claims made for the lib-

eral reforms and reality led to a considerable degree of solidarity among 

these socially rather heterogeneous groups, and it made them capable of 

a massive demonstration of social protest. This applied especially to Sile-

sia, where so- called Rustikalvereine mobilized to engage in actions that per-

suaded the Prussian government, at the end of 1848 and early in 1849, to 

enact further reform measures that extended commutation of feudal claims 

to these groups as well. With this measure, it is argued, the peasantry east of 

the Elbe disintegrated as a revolutionary force (Wehler 1987b: 660– 787).

In 1848, however, the agrarian question had considerably more pro-

test potential in the south German states, especially Baden and Württem-

berg. Large numbers of relatively small farms dominated here, most of 

them operating on the brink of subsistence; the bad harvests of 1845 and 

1846 left many of them in destitution in 1847. Protest was directed mainly 

against the slowness and harshness with which the elimination of feudal 

rights had been proceeding, especially for those rights claimed by the petty 

states within the state (Standesherrschaften) that dotted both Baden and 

Württemberg. These represented a heavy economic burden for most rural 

households. In 1848 protests multiplied, and almost everywhere they soon 

brought the state to act: it curtailed aristocratic hunting rights, the right of 

petty princes to administer justice, and, above all, it effected a signifi cant re-

duction of the various quasi- feudal dues that burdened the farms. Nowhere 

did these actions bring about a change comparable to the French Revo-

lution. The fi nancial burdens of redeeming feudal duties that remained 

were considerable for the peasants, but they were no longer prohibitively 

high and ceased to motivate social protests. In addition, the foundation of 

peasant- friendly agrarian banks facilitated and accelerated the process of 

“peasant liberalization.” It is likely that the compromises favoring peasants 

and consideration of their demands prevented further spread of revolu-

tionary fervor across rural areas. The changes that had come about seemed 

to “pacify” the rural population in these territories in the decades that fol-

lowed, and that was a positive achievement. Nevertheless, in none of these 

states did social peace refl ect a satisfi ed population, for they experienced a 

great wave of emigration in the 1850s and early 1860s. The economic ef-

fects of the agrarian reforms, therefore, remain an open question. If they 

were positive, they doubtless took a long time to work themselves out. 

Empirical investigation of an earlier case (Saxony) certainly raises doubts 

that institutional reforms yielded quick results (Dipper 1989, Wirtz 1981, 

Kopsidis & Hockmann 2010, Pfi ster & Kopsidis 2015, Kopsidis et al. 2017).
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Consequences?

The revolution of 1848– 49 brought an important change in German politi-

cal institutions: a contender outside the ruling polity— the non- aristocratic 

upper- middle class, the bourgeoisie— had been peaceably accepted into 

the ruling center of power, even if only as junior member, and at the cost 

of excluding broader popular participation. It also brought changes in eco-

nomic policy (discussed below). Nevertheless, from the perspective of eco-

nomic history, the direct consequences of the revolution were by no means 

as far- reaching as they were for German political history, which, according 

to most of its historians, experienced in those years what amounted to a 

seismic shock (Wehler 1987b; Winkler 2000; Siemann 1985).
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PA R T  T H R E E

The Growth of Industrial Capitalism 

up to the 1870s

The discontinuous character of economic development raises the problem 

of the relationship between short- run and long- run changes. Investment 

embodying important innovations or major institutional changes, for 

example, can have cumulative effects that only become identifi able in a 

longer term context. This applies to some of the changes that marked the 

1840s, for it was their continued development or infl uence that dominated 

industrial change in Germany during the 1850s and 1860s.1 In this period 

we observe a growing share of the economy moving into the capitalistic, 

market- dominated orbit and also the relative growth of those segments of 

the economy already capitalistic, such as commerce and fi nance, fl anked 

by the strengthening of institutional rules and practices that supported 

capitalist entrepreneurial activities. We describe these changes as growth of 

industrial capitalism not only because the share of industry was rising but 

also because agricultural growth, as we will show, increasingly depended 

on urban- industrial markets.
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S E V E N

“Industrial Breakthrough” 

and Its  Leading Sectors

This chapter focuses largely on the emergence of heavy industry and its 

sectoral interdependence. That development refl ected both technological 

change— especially the spread of steam power— and institutional changes 

that encouraged private capitalist investment. The growth of heavy in-

dustry that characterized this depended on institutional changes that 

emerged, so to speak, as fruits of the revolutionary years. The advent of 

constitutional government in Prussia in 1849, described in the previous 

chapter, brought with it a major shift in fi nancial and economic policy. 

Two consequences stand out in retrospect: fi rst, the government’s in-

creased readiness to spend money on development of the economy, espe-

cially for railroads; and second, its willingness to reduce its control over 

key parts of the economy. Between 1848 and 1865 the Prussian govern-

ment’s debt grew by almost 90 percent (per capita by 75 percent). Most 

of this growth refl ected expenditures on railroad expansion, in the form 

of shareholdings, interest guarantees, or loans. The change in the govern-

ment’s regulatory stance was refl ected in a more generous grant of conces-

sions to form industrial joint- stock companies. Neither Prussia nor any 

other important German state allowed free incorporation for business 

purposes, and they reserved related rights (such as limited liability) to spe-

cifi c government concessions authorizing activities believed to promote 

the public good. The early railroad boom of the 1840s had already led to 

a Prussian law of 1843 that standardized conditions for company forma-

tion as corporations with limited liability, and this had helped; but not 

until the ADHGB of 1861 did a uniform, German- wide business law ex-

ist.1 Between 1800 and 1850 just 32 such companies (with a total capital 

of 15 million thalers) had been founded; by the end of the 1850s their 
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Table 7.1 Joint- Stock Companies Founded in Prussia, 1800– 1859 (number & capital in 

1,000 thalers)

Category 1800– 1840 1840– 49 1850– 59 Totals

Industrial companies Number 15 17 107 139

Capital 6,281 9,828 107,761 123,870

Railroad companies Number 5 26 7 38

Capital 13,552 147,428 192,200 353,180

Source: Blumberg 1960: 165– 208; Bösselmann 1939: 19– 202.

number had increased by more than 100 companies with a total capital of 

more than 100 million thalers (300 million marks). Table 7.1 illustrates 

the contrast.

The liberalization of coal- mining operations also indicated a shift in 

regulatory policy. In Prussia up to 1850, coal mines were managed and 

directed by state- trained civil servants— in the belief that the private owners 

of the mines did not possess the necessary know- how. In the eighteenth 

century, there had still existed some justifi cation for this belief, but by the 

1820s private owners were demonstrating its limits (Holtfrerich 1973, 

Fischer 1961). The liberal Co- Ownership Law of 1851 (and its extension 

in 1853) began at last the long overdue transfer of decision- making power 

to the private owners of the mines.2 A substantial increase of investment 

in coal mining, for example, in the all- important Ruhr district, followed 

almost immediately (Holtfrerich 1973: 26– 30, 80– 84; Fischer 1961: 141– 

43). State infl uence in mining, however, did not disappear completely, 

remaining important for the education and supply of mining technicians 

and managers (Pierenkemper 1979: 56– 60).

These changes greatly enhanced the growth of a market- oriented heavy 

industry and, in retrospect, the emergence of the railroad- dominated lead-

ing sectors that became so characteristic of German industrial capitalism 

between 1850 and the 1870s. Before turning to their description, we pres-

ent an overview under the heading “Trends and Cycles.”

Trends and Cycles in the Breakthrough Period

Description of the overall trends is straightforward, as we can compare 

Burhop and Wolff’s (2005) revision of Hoffmann’s estimates of net na-

tional product growth with those of Reinhard Spree (1977), who also esti-

mated the NNP 1840– 80 trend:
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Spree (1840– 80) = 1.05% p.a.

Spree (1851– 80) = 0.95% p.a.

Burhop/Wolff (1851– 80) = 0.95% p.a.

Our description of cyclical coincidence between the leading sector com-

plex and movements of the overall economy draws on the pioneering work 

of Spree (1977). It sees German economic growth in the period from the 

1850s to the 1870s— a period known in some texts as “the take- off”— as 

a cyclical phenomenon. As we have shown, the roots of this relationship 

go back to the nascent signs of an emerging leading sector complex that 

appeared in the 1840s. The characteristics of this complex became more 

and more visible in the following decades. Not only did the railroads, coal- 

mining, and iron- working sectors continue to grow faster than the econ-

omy as a whole, but the increase in their overall weight in the economy 

transmitted the instability of the complex— a result of the competitive 

conditions that prevailed in these years— to the cyclical movements of the 

overall economy. It is noteworthy that this cyclical pattern was carried over 

into the fi nancial sector (banks and fi nancial markets), a point important 

enough to deserve discussion under a separate heading. Spree’s selection of 

indicators exaggerates somewhat the “macro- economic” importance of the 

economic actors in the dynamic modern sectors.3 We accept this “cost,” for 

we are more interested in the behavior of these sectors. The reason is that 

they reveal more clearly what was changing than a perspective that assigns 

more weight to the aggregate behavior of agricultural producers and house-

hold consumers— who constituted the majority of the German economic 

actors of the 1850s and 1860s. For the later phase of an industrially devel-

oped economy, a different perspective might well be preferable.

Our summary description of the “take- off” period’s growth cycles (we 

exclude the 1840s, discussed earlier) begins by drawing on a reproduc-

tion of Spree’s graphical depiction of turning points (the curve shown in 

fi gure 7.1).4

The remarkable strength and length of the upswing of the 1850s un-

doubtedly had something to do with recovery of economic actors from 

the loss of confi dence and instability of the revolutionary years 1848– 49. 

Structural changes, however, were at least equal in importance. Import sub-

stitution in iron consumption, for example, refl ected the rapidly growing 

demands of German railroad construction on domestic suppliers. Similar 

change marked development of the German engineering and machine- 

building sector, though its impressive growth rate of 17 percent per year 
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7.1 Index of Economic Fluctuations in Germany, 1841– 80 (based on 42 indicators)

Source: 42 indicators from Spree 1977: app., 372– 500.

between 1850 and 1857 did not depend on railroad- building alone (Spree 

1977: 494, 552; Schröter & Becker 1962). Import substitution, fi nally, also 

marked growth of the cotton industry, as it proved increasingly able to re-

place British cotton yarn with its own product (Kirchhain 1973: 33). The 

upswing of the 1850s, in addition, benefi ted from the global expansion of 

the economy in these years, which pulled German industrial and agricul-

tural exports upward. Correspondingly strong were the negative effects on 

the German economy when the downswing began and a world- wide crisis 

broke out in 1857 (Rosenberg 1974 [1934]). International credit links fur-

ther strengthened the negative crisis effects in Germany.

A depression followed the crisis of 1857 and lasted into the early 

1860s—in part a refl ection of the increased capacity of heavy industry cre-

ated in the previous upswing but now too large for a shrunken demand 

and hence profi tless. During these years, exogenous political events, such 

as the “constitutional crisis” in Prussia, which began in 1862, or the two 

Prussian wars of 1864 and 1866, may have weakened business fi rms’ readi-

ness to invest; but the principal cause surely lay in stagnation of the RHIC 

(Railway and Heavy Industry Complex). The situation changed quickly 

in the second half of 1866, as banks and capital markets again began ex-

panding their credit operations and the RHIC responded positively. Invest-

ment activity began to take on boom character in the late 1860s, but its 
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growth impulses were blocked off by outbreak of the Franco- Prussian War 

of 1870– 71— “and with the result that the new decade began as a phase of 

cycle weakness” (Spree 1977: 351).

The Role of Leading Sectors: Railroads, Iron and Steel, and Coal

We use the concept “leading sector” here to make clear the interdepen-

dence of railroads, the iron and steel industry, and coal mining, and also to 

emphasize that railroads were the initiator, the “senior partner.” The con-

cept itself goes back to the pioneering work of Albert Hirschman in the 

1950s, though later popularized by the economic historian W. W. Rostow 

in his well- known book, Stages of Economic Growth (Hirschman 1958, Ros-

tow 1960, 1962). The latter emphasized four criteria: (1) technical progress 

and productivity increase; (2) a high rate of growth; (3) signifi cant and 

increasing weight in the overall economy; and (4) linkages that stimulated 

growth in other sectors. The importance of intersectoral linkages implies 

an unbalanced growth process driven by profi t expectations, with these, in 

turn, based on market demand. The idea emerged as an alternative to plan-

ning. A glance at available data suggests some reasons why railroads qualify 

as leading sector.

Railroads show a rapidly growing capacity, a more rapidly growing 

output, and a falling price (over a period in which the overall price level 

moved, but at the period’s end was at the same level as in the 1840s). Other 

data round out the picture: according to Fremdling (1985) and Hoffmann 

(1965), German railroads in the 1840s accounted for about 20– 30 percent 

of aggregate investment, and for about 15– 20 percent in the 1870s. The an-

nual growth rate of railroad “output” between 1852 and 1874 was about 

14 percent, much higher than the estimated growth of the economy as a 

whole (about 2.6 percent). Total factor productivity of the railroads grew 

at an annual rate of 3.4 percent. Table 7.2 lists some of the indicators. Rail-

roads thus clearly satisfi ed three of the leading sector criteria.

What were the linkages? Linkages identify the dynamic contribution 

of a leading sector and consist of (a) “backward linkages,” which repre-

sented the effect of the increased demand of railroads for inputs (such as 

capital, iron, or coal) on the investment and production developments in 

other sectors that produced such inputs; and (b) “forward linkages,” which 

represent the effect of falling transportation costs or improved transpor-

tation quality on investment and production developments in other sec-

tors. In discussions of these linkages, economic historians— namely Rainer 

Fremdling and Carl Ludwig Holtfrerich— have constructed “input- output” 
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Table 7.2 Indicators of German Railroad Development, 1844– 81

Years

Pfg. per Ton- 

Kilometer

Price Level 

(1913 = 100)

Output (in 

 millions of 

ton- kilometers)

Network in 

Kilometers

1844– 46 13.5 78 27.1 1,600

1854– 56 7.5 99 643.7 5,300

1864– 66 5.6 87 2,162.7 8,700

1874– 76 4.8 97 7,600 16,600

1879– 81 4.2 80 9,000 20,700

Source: Fremdling 1985: 18– 20, 48, 57; Jacobs & Richter 1935.

tables (see table 7.4). To illustrate both of these linkages, we draw on the 

relationship between iron production, coal mining, and railroad growth.

Backward Linkages and the Role of Tariff Policy

We turn, then, to the “backward linkages”— the effects of railroads on the 

demand for certain important products used as inputs. This followed not 

only from chronological precedence, but also from the growing weight of 

railroads in the overall economy. Starting from zero weight in 1835, rail-

road investment in the mid- 1840s accounted for nearly one- third of total 

net investment, a magnitude that infl uenced other parts of the economy 

and began to shape the business cycle. The railroad investment explains 

the relatively rapid growth of the German heavy industry in the 1840s. The 

growing demand of the railroad companies for steam locomotives, iron 

rails, and other materials was large in relation to the country’s existing 

quantitative and qualitative capacity in these areas, and this represented 

business that went to foreign suppliers. The profi ts of such suppliers stimu-

lated German producers to emulate them, and import substitution began. 

Whereas in 1841 none of the 20 locomotives used in Prussia was of domes-

tic origin, in 1849 that share exceeded 95 percent (Fremdling 1985). Im-

port substitution of iron rails proved a more formidable hurdle, but by the 

end of the 1840s German enterprises were supplying around 25 percent of 

the domestic market; by the 1860s that had risen to more than 85 percent. 

That increase, of course, refl ected changes in supply and costs as well as 

in demand.

Interpretation of these changes, however, requires some consideration 

of tariff policy. The Zollverein Iron Tariff of 1844 (mentioned earlier), 

raised duty on both pig iron and bar iron by 50 percent, but a treaty with 
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Table 7.3 Tariff Rate, Selected British & German Iron Prices in Germany, and Import 

Share of German Iron Consumption, 1830s– 1850s (marks per ton)

1832– 35 1844– 47 1850– 54

Indicator Pig Iron

Wrought 

Iron Pig Iron

Wrought 

Iron Pig Iron

Wrought 

Iron

Tariff 0 60 20 90 20 90

British price 106 216 106 172 96 251

German price 104 b 326 130 b 272 87.5 276

(M– X)/ P a 0.08 0.014 0.33 0.31 0.39 0.04

Source: Fremdling 1986.
a Import share of German consumption. b Charcoal- smelted.

Belgium (that same year) lowered the duties on pig iron and on bar iron 

imports from that country by half, adhering to the basic principle of the 

1818 Prussian tariff (lower rates on raw and intermediate goods).

The large increase in Zollverein pig iron imports that followed gave 

rise to sharp criticism of the treaty (especially by Rhenish- Westphalian pig 

iron producers using charcoal as fuel); but as Fremdling showed, the rap-

idly modernizing Rhine and Ruhr puddling furnaces and rolling mills— 

producing rails— could only compete with British and Belgian rivals by 

access to their cheaper pig iron.5 The sample data of table 7.3 show that 

by the 1850s some German fi rms could undercut British suppliers of pig 

iron in the German market, but satisfying the country’s overall demand 

still required imports (last row of table). German progress in the 1840s 

and 1850s had reduced its cost disadvantage, but dependence on imports 

continued, weakening in the late 1850s. In 1852 the treaty lapsed, but Bel-

gium’s share of Zollverein pig iron imports had already peaked, and along 

with it the share of all imports in Zollverein consumption of pig iron. By 

1862, when Prussia concluded its trade treaty agreement with France (sub-

sequently confi rmed by the Zollverein states), its competitive position in 

both primary products (pig iron and bar iron) had strengthened, and the 

iron duties began to fall, eventually approaching a free trade level in 1870. 

Tariff protection had helped, but it was no longer needed.

The buoyant demand for iron rails that induced modernization of Ger-

man pig iron production naturally stimulated demand for coking coal. The 

response was slow to emerge, for in addition to foreign competition, the 

lengthy gestation period of investment in these branches also meant that it 

fi rst could become noticeable in the 1850s. By this time, nearly one- third 

of coal output went to the iron industry.
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Table 7.4 Input- Output Table of Railroad Leading Sector Linkages, 1850s (coeffi cients in 

percent of consumption)

Deliveries to: Railroads Coal Mining Iron Working

Total Consumption = 

Production + 

(Imports –  Exports)

Deliveries from: 

Railroads 1

Coal mining 2 7 12 100 = 102 –  2

Iron- working 36 100 = 96 + 4

Pig iron 88 100 = 72 + 28

Source: Fremdling 1985: 235.

The closeness of the input- output connections is illustrated in table 7.4

Note the asymmetry: railways infl uenced coal and iron much more than 

coal and iron infl uenced the railways. Railroads absorbed more than one- 

third of German fi nished iron production in the 1850s, and thus, indirectly, 

more than 4 percent of coal- mining production, while those sectors took 

no more than 1 percent of railroad output. Dynamic effects, however, were 

important. In the 1840s, for example, the railroad network expanded by 

about 20 percent per year, in the 1850s by around 10 percent per year. In the 

1840s, however, coal output in the Rhenish- Westphalian district grew by 

about 4.5 percent annually, in the 1850s doubling to 9 percent. The differ-

ence refl ected the changing capacity of the Rhenish- Westphalian iron indus-

try: in the 1840s, a fairly large share of the railroads’ demand for iron was 

supplied, as mentioned above, by imports from Belgium and Great Britain, 

but by the 1850s, thanks to modernization and enlargement of German 

iron- producing fi rms, they began replacing imports with their own output.

The input- output relationships of table 7.4 give us a long- run view of 

the linkages and resultant growth process. It is important to emphasize the 

short- run expectations and uncertainty that infl uenced the investment de-

cisions that generated growth. Capacity shortages tended to suddenly pro-

duce increases in price and profi t expectations, with these— under competi-

tive conditions— leading to uncoordinated surges of investment, creation 

of capacity that outran existing demand, and eventually to a situation char-

acterized by overproduction and even sales at below- cost prices. Below- cost 

prices spelled danger for the sellers, but cost economies for the buyers that 

could spur further investment. Ruhr coal mining between 1850 and the 

1890s offers a classic example. The current supply in this coal market, ow-

ing to the length of time needed to bore and drain new mine shafts, tended 

to refl ect the prices and profi tability that had prevailed seven or eight years 
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earlier. In the short run, some extension of capacity was possible, but the 

sharply rising prices and profi ts of the early 1850s and 1870s attracted new 

fi rms and led existing ones to open new mines. The resultant combination 

of competition, uncoordinated expansion, and time lag tended to produce 

excess capacity, oversupply, and falling prices. The high fi xed costs of drain-

age and other overheads, however, limited restriction of production, with 

the result that the enlarged supply kept pressure on prices until demand 

again began to rise.6

Coal production thus appears to have depended on prices and profi ts 

determined by the demand for coal. New investment came about in re-

sponse to growth of the iron industry and the railroads, but the competi-

tive, uncoordinated expansion of coal production had positive effects on 

the iron industry (and other coal- using branches), since it brought with it 

cheapened inputs— at least until an effective cartel could be formed (it fi rst 

came in 1893). We fi nd it not at all far- fetched to argue that the limited co-

ordination and foresight of coal- mining entrepreneurs in the third quarter 

of the nineteenth century enabled their industry to play a growth- inducing 

role in the sense that they would not have invested so heavily had they 

known—seven or eight years earlier— how prices and profi ts would de-

velop. The “overinvestment” so deplored by individual producers may well 

have had social benefi ts— in the form of additional output and income in 

the iron industry— that outweighed the private losses suffered.7

The interpretation of coal mine behavior just offered can be seen as a 

“fruit” of Prussia’s economic liberalism, for the Mining Law of 1851 radi-

cally reduced the state’s former control of coal prices and sales. It repudi-

ated therewith its traditional policy of avoiding excess capacity and over-

production—thus promoting the very result that could generate growth 

impulses in coal- using branches of industry (Fischer 1961: 5– 28)! Fig-

ure 7.2 attempts to illustrate the price and output movements that accom-

panied the relationship described.

The discontinuous character of growth of this leading sector syndrome 

also stemmed from the nature of the railroad companies’ investment be-

havior. As we noted earlier, railroad investment and expansion depended 

largely on the profi t expectations of the companies’ owners and directors, 

with these based largely on the development of revenues. Figure 7.3 clearly 

shows the cyclical pattern of investment. The demand for railroads’ trans-

portation services proved sensitive to rate reduction, and this response 

ensured that revenues kept in step with investment. The companies were 

able to pay average dividends of 5 percent per year— at least as high as, if 

not higher than, comparable alternative investment opportunities. These 
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connections suggest that railroads were not a “premature” innovation that 

came into existence before a demand for it existed. Nevertheless, profi t ex-

pectations rested on a somewhat uncertain basis: not only on projections 

of revenues and costs, but also on the opinions of capitalist investors about 

railroad share prices as expressed in Germany’s growing capital markets. 

These varied considerably. To some extent, therefore, the higher returns of 

railroad shares refl ected a risk premium (Fremdling 1985: 132– 58).

This result deserves emphasis: the fi rst important railway lines were 

connections between commercial centers and were promoted by private 

business interests motivated by expectations of profi t, and not by the 

state— which in the 1830s often hindered railroad development, though 

it subsequently provided subsidies that helped some lines to completion.

A Further Linkage: Steam Power and 

Growth of the Machine Industry

The growth of the heavy industrial sector and the spread of steam power 

that accompanied it had signifi cant effects on the machine industry. Over 

the fi rst third of the nineteenth century that industry had begun to emerge 

in Germany, largely driven by the widening possibilities of steam engines. 

These led beyond their traditional application in coal- mining and metal- 

working manufacturing employment into textiles, fl our- milling, sugar- 

refi ning, and several other branches. The breadth of this development has 

led some historians to see steam power as the “general purpose technol-

ogy” of this period, the main force shaping the spatial and sectoral struc-

ture of industry (Broadberry & O’Rourke 2010: 172– 75; Jovanovic & Rous-

seau 2005: 1188). As access to coal improved, entrepreneurial enthusiasm 

for steam power did grow; it was refl ected in an increase in the number and 

horsepower of installed steam engines, estimated for Prussian manufactur-

ing industries between 1849 and 1861 as in table 7.5.

The number and size of German machine factories grew in step with 

those of steam engines— their star product. From 412 factories and 12,463 

employees in 1846, the Zollverein’s machine industry expanded to an es-

timated 665 factories with about 20,000 employees in 1861 (Schröter & 

Becker 1962). Table 7.6 uses a wider defi nition of the industry to show its 

growth to 1875.

Given the closeness of linkages to mining, railroads, and iron producers, 

the growth of the capital stock in these branches will have corresponded to 

a substantial part of the output of the German machine- making industry. 

Steam engines supplying power, heat, and blowing pressure were an impor-
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Table 7.5 Number & Horsepower of Steam Engines in Germany

1849a 1861b

Sector Number Horsepower Number Horsepower

Mining & metallurgy 332 13,695 1,528 60,387

Flour milling 95 1,111 1,111 8,101

Textiles 274 3,691 738 16,152

Metal- working 192 5,298 3,398 24,874

Machine- making 91 1,354 373 4,139

Other 92 3,396 338 2,913

Total 1,076 28,545 6,689 137,377

Source: IPEHDB, Factory, Tech (1849); Zollverein, Tabellen der Handwerker, etc. (1861).
a Prussia. b Zollverein states (total excludes railroads, shipping, and service branches).

Table 7.6 Machine Industry Employment in German States, 1861 & 1875

Year Prussia Saxony Bavaria Württemberg Germany

1861 98,319 18,225 20,375 11,291 171,494

1875 174,599 32,198 32,621 17,305 322,029

Source: Engel 1881.

tant part of that capital, for coal mining (pumps and hoists), iron and steel 

production (for blast furnaces, melting furnaces, steam hammers, and so 

on), and of course for railroads (locomotives). Machine- industry output 

also included machine tools, such as turning lathes, planing and drilling 

machines, or screw-  and bolt- cutting machines. One study of this connec-

tion (Wagenblass 1973) focused on railroad demand for iron rails as the 

force that stimulated formation and growth of the progressive iron- making 

fi rms of the period— the ones that transformed the iron industry (by pro-

moting coke smelting, rolling mills, cast steel, and so on). These newer 

(and bigger) fi rms, most of them in the Rhenish- Westphalian industrial 

district, accounted for more than 60 percent of the shift to coke- smelted 

pig iron and coke- fueled production in the bar and wrought iron sector be-

tween the mid- 1840s and the 1860s. They were the agents that accelerated 

the import substitution mentioned earlier (Fremdling 1986: 343– 51). The 

need of such fi rms for modern equipment had demand effects stimulating 

the growth of the larger machine- making fi rms.

Only good- sized fi rms could produce the locomotives and other heavy 

equipment demanded. Between 1841 and 1861, the 39 fi rms of the Wagen-

blass sample delivered 2,647 locomotives to railroad enterprises (mostly 

in Zollverein states). By 1861 these same fi rms represented just 4.5 percent 
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of the Zollverein’s total number of 861, but they employed 17,000 per-

sons, well over one- third of the industry’s 47,000 workers.8 Big and capital- 

rich fi rms (such as Borsig in Berlin, Hartmann in Chemnitz, or Maffei in 

Munich), however, were exceptions in an industry typically organized as 

small- scale enterprises. A slight widening of the industry’s defi nition— for 

example, by adding such craft occupations as locksmiths or instrument- 

makers— greatly increases its numbers and reduces the average size of pro-

ducers. The success of these producers depended on the technical skills of 

their managers and workers, that is, on human capital, rather than physical 

and fi nancial capital. We return to this topic again below (chapter 8).

Forward Linkages: Railroads and Coal

Forward linkages may be seen in the massive shift of coal shipments from 

water to rail transport that took place in Germany between the 1850s and 

1870s— especially, but not exclusively in heavy industrial regions— coupled 

to the surges of investment in coal productive capacity in such regions. The 

Ruhr area offered a classic example: by the 1860s and 1870s coal accounted 

for more than 50 percent of the freight of railroads operating there— in part 

a result of substantial tariff reductions. Table 7.7 shows the connection.

In addition, Fremdling (1985: 55– 74) showed that the impact of the 

railroads was not limited to heavy industrial districts. For Berlin and Magde-

burg, the share of coal shipments via waterways fell from about 60 percent 

around 1850 to less than 30 percent in 1881 in favor of railroad transport, 

this resulting directly from improved and cheaper rail service. A more re-

cent study by Hornung, fi nally, goes even further. It concludes (for Prussia) 

that cities linked to main network lines grew more rapidly than other cities, 

1838– 71, and had, moreover, larger fi rms. In his view, therefore, “railroads 

had a signifi cant causal effect on urban population growth.”9

Table 7.7 Transport Tariff for Ruhr Coal and Share of Railroads in Total Transported

Years Pfg. per Ton- Mile Years Share of Railroads in Transport

1836 15.0

1840– 48 4.2

1853 3.1 1851– 52 30%

1858 1.9

1863 0.8 1861– 62 67%

1876 0.8 1871– 72 77%

1877 0.5

Source: Holtfrerich 1973: 136– 38.
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Readers may note that such statements about the causal effects of in-

novations like the railroads are, in effect, a kind of “counterfactual his-

tory” implying an economy without the innovation. In 1879 Ernst Engel, 

an important German economist, gave us an example. He compared for 

the entire period from 1844 to 1870 the price for transport of goods and 

persons by rail with the rates paid for overland transport before railroads 

(1840s). He multiplied this difference by the volume of traffi c, then in-

terpreted the resultant fi gure as an estimate of economic benefi ts attribut-

able to railroads. This is not the place to discuss the vulnerability of such 

estimates, above all that of the ceteris paribus assumption that only the 

railroad tariffs would have changed, for a vast literature is devoted to the 

subject.10 Nevertheless, such an experiment does underscore the potential 

importance of forward linkages related to railroads.

Regional and Spatial Dimensions of Industrial 

Growth in the Take- Off Period

The sectoral interdependence described above had an obvious spatial coun-

terpart: The high costs of moving coal made coal mines a powerful attract-

ing force for producers of iron and most other metals and for most metal- 

working industries. With the spread of the steam engine that characterized 

this period, moreover, coal’s heat and energy- spending qualities made it an 

important locational force for other industries as well. An excellent study of 

this question is available for the later period, 1875– 1907 (Gutberlet 2014), 

but, unfortunately, not for 1849– 75. For our purposes here, a few impres-

sions must suffi ce. Gutberlet’s estimates for 1875 offer a benchmark start-

ing point. They show, for example, a relatively high degree of geographic 

concentration of metals, of silk and cotton textiles, and also of producers 

of instruments (all of these at least partly attributable to coal). It appears 

that 1875 was the high point of regional concentration of industries and 

of coal’s locational effects, though several industries evidenced continued 

infl uence of coal.

By 1849 steam power had already appeared in most parts of the Ger-

man economy, if only with minor effect. It may have begun to affect the 

more industrialized districts of Prussia: textiles in the northern Rhineland, 

Lower Silesia, in Berlin and other parts of the Brandenburg province, and 

it had naturally arrived in the coal- mining and iron- producing districts of 

Upper Silesia, the Ruhr, the Saar, and the lower Rhine areas. Entrepreneur-

ial interest in steam power grew in the 1850s, but we observe few dramatic 

shifts in the location of manufacturing. One study of that entrepreneur-
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ial interest showed that applications to local government for installation 

of steam engines— necessary due to negative external economies, such as 

noise and air pollution— fi rst began to boom in the late 1860s, then be-

coming a cascade in the early 1870s.11 Thus, there may be little reason to 

expect substantial locational shifts of entire industries before the 1870s.

In addition, we must keep in mind the role of steamships and steam 

railways. As the rail and waterway network thickened, the reduction of 

transportation costs in effect brought coal closer to industry. Upstream 

and water- to- rail overland shipments eased adoption of steam power away 

from coal. This strengthened the links between coal, metal production, and 

metal- working, a good example being the small- scale iron- ware and steel- 

ware industries in the Berg and Mark districts, where in 1861, 22 percent 

of Prussia’s metal- working employment was located.12 A more striking ex-

ample is the development of Berlin as a major center of machine- making 

and metal- working, a role that prepared the way to its later importance as a 

center of the electro- technical and chemical industries (Baar1966: 104– 38; 

Kocka 1969). Berlin’s example also reminds us that industrial agglomera-

tions had causes other than fuel costs. Its highly skilled machinists, engi-

neers, and instrument- makers represented a pool of human capital that 

other industries might draw on, a kind of external economy. This pool 

owed its growth in large part to Berlin’s vocational schools and polytechni-

cal institute, where technical industrial problem- solving was given a scien-

tifi c basis. It was in the polytechnicals, in Berlin and other cities, that the 

industry’s technical leaders— its engineers— originated (Becker 1962).

Reference to technical education thus returns us to the question of spa-

tial distribution of industries. For the machine industry we have a study 

of “factories” founded between 1850 and 1870, which shows their over-

whelmingly urban locations (Becker 1962: 216– 24). Table 7.8 summarizes 

the results.

Table 7.8 Estimated Number & Location of Machine Factories Founded in Zollverein 

States, 1850– 70

Location Number of Cities Factories in Cities Other Factories

Prussia 18 50 23

Saxony 4 36 7

Bavaria 5 8 5

Württemberg 1 4 9

Hessen 2 7 2

Baden 2 5 7

Source: Becker 1962: 216– 24.
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Becker (1962) suggests that these results conform to pre- 1850 tenden-

cies, strengthening the importance of cities in the more industrialized 

regions. His conclusions offer a modest, if somewhat diffuse interpre-

tation that stresses both supply and demand factors: markets in districts 

with dynamic industries (Chemnitz with its textile industry, Magdeburg 

with its sugar- refi ning industry and nearby lignite mining, the Rhenish- 

Westphalian cities of Aachen, Düsseldorf, or Dortmund with nearby min-

ing and metallurgical districts); access to pools of skilled labor and to raw 

materials in cities such as Berlin or Dresden. In the absence of a more 

detailed study for this period, such as the Gutberlet work cited above, we 

suggest that Becker’s emphasis on access to markets and skilled labor use-

fully supplements interpretations that stress energy sources as locational 

determinant.13
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E I G H T

Labor and Capital in the Industrial 

 Breakthrough Period

Our account up to now has followed the conventional historiography in 

describing the industrial upswing from the 1840s to the 1870s as the “take- 

off,” and has emphasized the profi t expectations, entrepreneurial decision- 

making, and investment readiness of “leading sectors.” Willingness to 

invest in “leading sectors,” however, implied an economic and social struc-

ture congenial to investment and the availability of factors of production, 

such as labor and capital and technical knowledge. In this chapter, there-

fore, we must turn to the supply side of the growth process. What follows 

is a description of the development of these “factors” of production and 

related changes in the distribution of income and social structure.

We begin with a concept taken from development economics known as 

the “labor surplus model” (of W. A. Lewis). This model assumes the exis-

tence of a surplus of labor employed in a subsistence sector having very low 

productivity and wage levels, but large enough to have macro- economic 

effects analogous to Marx’s “reserve army of the unemployed”; that surplus 

labor promotes economic growth in the modern sectors by holding wages 

at low (subsistence) levels, while the share of profi ts and capital in the reve-

nues produced grows.1 If this economic surplus is continuously reinvested, 

the capital stock of the economy, that is, industrial plant and equipment, 

will grow, modernize, and encourage a higher rate of technical progress. 

How well does this “model” fi t the period’s economic history?

The classical Lewis model is used here because it seems to fi t cases show-

ing a signifi cant gap between labor potential and labor demand, such as 

Germany in the pre- 1870s period. It corresponds to evidence of migration 

from stagnating regions to more dynamic ones in these years (Köllmann 

1974a). The observed stagnation of real wages in the period supports the 

notion of labor surplus. There are problems with this interpretation, how-
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ever. First, some neglected empirical evidence supports the hypothesis that 

individual labor time per day and year was rising during these years (Kocka 

1990b: 481– 86; Kirchhain 1973: 76– 89; Meinert 1958). This is consistent 

with the accumulation of evidence from twentieth- century experience in 

underdeveloped countries that more rapid rural population growth, often 

labeled as “overpopulation,” was needed to feed the growing population 

and tended to be accompanied by rising workloads, unchanging labor in-

comes, but not by rising structural underemployment. Equally important, 

in addition, is the evidence available for Germany of increased farming 

intensity and labor workloads in the nineteenth century (Boserup 1965, 

1981; Kopsidis 2006: 86– 101). Second, there is virtually no direct evidence 

of unemployment or underemployment for the period under discussion. 

The few reports of municipal or state government spending on work- 

fi nding or work- creating programs that exist refl ected unusual situations 

and do not offer a satisfactory substitute (Strauss 1960; Köllmann 1960: 

170– 72). Until further evidence is uncovered, the notion of underemploy-

ment thus remains questionable. A surplus of labor, we conclude, affected 

workers by downward pressure on wages or upward pressure on workloads, 

in agriculture as in industry and mining.

Where did this labor surplus come from? One traditional answer has 

looked to the role of population growth. In the decades following 1815 the 

rate of growth doubled, rising to nearly 1 percent per year. Figure 8.1 shows 

the results of new estimates for the 1815– 71 period.

Heralded as sign of a “post- Malthusian era,” the evidence shows at the 

national level a natural increase of the population—the surplus of births 

over deaths—that remained positive in every year of the period. This is 

an important fi nding, especially in international comparative perspective, 

and it merits the attention of historians interested in demographic change. 

In the 1840s, as we have seen, contemporaries worried about population 

growth as cause of an oversupply of labor (Jantke 1965, Conze 1954); but 

did this apply to the “take- off” period? We look fi rst at the aggregate data.

Aggregate data for the period 1849– 75 show an annual growth rate of 

employment of about 0.8 percent, roughly equal to the estimated popula-

tion growth rate (see table 8.1).

Estimates of the participation rate of the agricultural population are 

largely guesswork, as Hoffmann pointed out (Hoffmann 1965: 186– 87). 

In a largely agrarian economy such as Germany’s was at this time, we might 

expect the main source of a labor surplus to lie in the growing rural agri-

cultural population. In fact, between 1849 and 1871 the agricultural labor 

force grew much more slowly— from 8.3 million to 8.5 million— than any 
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8.1 Birth and Death Rates in Germany, 1816– 71 (per 1,000 inhabitants)

Source: Fertig et al. 2018 and own calculations.

Table 8.1 Growth of Labor Force in Germany in 3 Sectors, 1849– 75 (in 

1,000s)

Year Agriculture a Manufacturing b Mining c

1849 8,298 3,491 95

1871 8,541 5,017 255

1875 9,230 5,153 286

Source: Hoffmann 1965: 204– 5. 
a Includes forestry & fi shing. b “Industry & craft.” c Includes lignite & ore mining.

plausible estimate of the birth surplus among agricultural families could 

imply. We may thus conclude that around 1 million persons left agriculture 

in the period.2 This happened in spite of the fact that agricultural prices 

were rising throughout this period relative to other prices, the demand of 

urban centers for agricultural products growing in importance. Indeed, ag-

riculture may have shed more labor than left proto- industrial employment 

in these years: about 400,000 persons between 1850 and 1875, according 

to Henning (1973: 20– 23), while the estimated birth surplus from that 

base should have produced an increase of about 400,000.

Net migration in the 1850s and 1860s— marked by overseas emigration 

of nearly 3 million persons— no doubt absorbed part of the surplus (Köll-

mann 1974a; Hoffmann 1965: 172– 73, 194– 205; Fischer et al. 1982: 25). 
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The questions of labor surplus and changes in its supply, however, remain 

unmanageable at the aggregate level. It is necessary to look at the regional 

distribution of labor and labor´s interregional movements. From various 

accounts in the historical literature, we can point to regional “winners” in 

the redistribution of labor— above all, the Rhenish- Westphalian industrial 

district, for instance, the lower Rhine, the former duchy of Berg, the Ruhr, 

parts of the Mark area (in Westphalia); and then there are the industrial 

parts of Saxony, the Vogtland, Berlin, and Upper Silesia. Among the “los-

ers” were especially the proto- industrial regions, such as east Westphalia, 

parts of Hessen, the Eifel, and possibly parts of Lower Silesia. Certain agrar-

ian regions were also among the losers: this applies to the areas of partible 

inheritance rules in the southwest; but the regional losers also (and in-

creasingly) included the East Elbian region. On the whole, one can say that 

regions with the higher rates of urbanization and higher levels of income 

experienced the highest net migration (see table 8.2).

There are some puzzles in the picture, to be sure. “Westphalia” masks 

the district difference between Minden (with out- migration) and industri-

alizing Arnsberg. Saxony may have received more net migration than its 

economy could absorb. Both of the south German states, Baden and Würt-

temberg, may have lost more labor via emigration than was good for their 

industrial growth potential; their labor force grew but little in this period.3 

If so, that could represent negative confi rmation of the “Lewis model.” 

Proto- industrial regions apparently contributed disproportionately to the 

emigration from Germany in this same period (Kamphoefner 1983).

The most important component of the period’s labor migration, how-

Table 8.2 Annual Growth Rates of Population in Cities & Regions and Net Migration, 

1846/49– 1871 & 1849– 65

Region

Growth Rate, 

1846/49– 1871

Net Migration, 

1849– 65

Employed in Industry 

& Handicrafts, 1861

Cities 

(%)a Regions (%)

Region 

(Numbers)

Region 

Numbers

% of 

Population

Northeast Prussia 2.97 0.94 –87,000 222,894 5.1%

Kingdom of Saxony 4.11 1.32 +48,000 485,321 21.9%

Province of Saxony 2.71 0.73 –83,000 247,153 12.5%

Rhine Province 3.88 1.07 +3,053 436,550 13.6%

Westphalia 9.02 0.87 –52,000 198,975 12.3%

Baden 1.81 0.43 –135,000 182,515 13.4%

Württemberg 3.00 0.28 –203,000 257,331 15.0%

Source: Köllmann 1974b, Tilly 1990.
a Cities with at least 20,000 inhabitants.
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ever, may have been short- distance migration from rural to urban- industrial 

localities. This took place very largely within the several Prussian provinces 

and German states, and would not be captured by the standard indicators 

of internal migration cited above (Langewiesche 1977; Grant 2005: 62– 

65). Typical was the migration from rural villages to the nearest city, and 

an uncertain part of this represented seasonal migration, refl ecting a switch 

between agricultural and urban employment. This especially characterized 

work in the textile industries and in construction, and involved largely un-

skilled labor (Baar 1966, Jackson 1980, Lee 1978, Köllmann 1974b). In 

the cotton industry, urban factories recruited a substantial share of their 

early labor force from nearby declining proto- industrial regions (Kirchhain 

1973; Laer 1977; Ditt 1982, 61– 77; Hoth 1983, 96– 103). Here, where most 

workers were unskilled and trained on the job, wages seem to have lagged 

behind rising labor productivity (Kirchhain 1973). Employers in this in-

dustry did experience labor recruitment and training problems, but, gener-

ally speaking, enjoyed access to an abundant labor supply, in part the result 

of their own expansion, which came in part at the expense of rural, proto- 

industrial employment. Proto- industrial productivity remained low, along 

with it wages, and there was a signifi cant urban- rural wage differential. This 

mechanism benefi ted the manufacturers of the growing industrial towns 

of Barmen, Elberfeld, Duisburg, or Essen, who thus covered their seasonal 

and cyclical swings in demand for labor.

Note that this description applies largely to textiles. Next to its offshoot, 

the garments industry, the textile industry was Germany’s largest manufac-

turing employer. We list the “top fi ve” in table 8.3.

Textiles, like construction, were branches organized largely as small- 

scale operations. In 1861 mechanized spinning in all 4 branches (cotton, 

wool, silk, and linen) employed slightly less than 100,000 persons in 3,695 

factories (about 26 persons per factory). Weaving and fi nishing operations 

employed another 300,000 persons, but most of these were organized on a 

Table 8.3 Employment in 5 German Industries, 1849– 75 (in 1,000s)

Rank Branch 1849 1861 1875

1. Clothing 816 966 1078b

2. Textiles 789 813 966b

3. Food & drink 493 586 676b

4. Mining & metals 138 255 436b

5. Metal- working a 290 378 601b

Source: Hoffmann 1965: 195– 206.
a Includes machines. b Includes Elsass- Lothringen.

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



142 / Chapter Eight

putting- out, domestic- producer basis (Hermes 1930: 139– 44). Even as late 

as 1875 the small scale dominated textiles, where 98 percent of the estab-

lishments (374,059) employed 55 percent of the industry’s workers (En-

gel 1880), many of these still as domestic producers. An abundant labor 

supply, self- exploitation, and low wages continued to characterize much of 

this highly competitive industry.

For the period’s leading sectors, however, the labor supply was less abun-

dant. Here, we may see evidence of long- distance labor recruitment and mi-

gration. The dependence of the iron and machine- building industries on for-

eign workers from Belgium or England offers an example. It had to do with 

recruitment of workers with comparatively scarce skills (such as puddlers 

in the iron industry), and thus still frequently involved fairly long- distance 

movements— in sharp contrast to recruitment of the unskilled (Becker 1960, 

Lee 1978). This opens a different perspective on the question of labor supply, 

for unsurprisingly, skilled workers could demand and achieve higher wages 

than their unskilled counterparts. Figure 8.2 offers a comparative illustration.

Readily apparent is the rising gap between incomes of cotton textile 

workers and those of the other branches, especially the machinists. It re-

fl ected the different quality of work involved. The supply of labor was not 
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Table 8.4 Growth of Real Wages and Skilled/Unskilled Wage Gap in 5 Branches

Branches

Annual Growth 

Rate, 1840– 80 (%) Years

Wage Gap, Machinists/

Cotton Factory Workers a

Cotton industry 0.1– 0.2 1850– 54 130

Coal mining 0.9 1860– 64 140

Railroads 0.3 1870– 74 160

Iron industry 0.7 1875– 79 160

Machine industry 0.7 1880– 84 170

Source: Kirchain 1973: 158; Spree 1977: 448, 463, 532, 540; Laer 1977: 239; Fremdling 1975: 24.
a Wage level of cotton workers = 100 (nominal wages compared).

homogeneous, and was marked by signifi cant differences between skilled 

and unskilled workers. In most of the growing industrial centers in Ger-

many in this period, the chronic shortage of skilled workers noted in the 

1820s continued to raise problems. Many of these workers, especially in 

the iron, steel, and metal- working branches of industry, had experienced 

apprenticeships in the artisan tradition, and thus embodied, so to speak, 

“human capital” that was in short supply and required an adequate return. 

Machinists, indeed, represented almost the classic case of labor shortage, 

a fact confi rmed by the data in table 8.4, where their wages are compared 

with those of workers in the cotton industry.

The Role of Human Capital

Our capital- labor dichotomy thus seems less persuasive when we consider 

skilled labor; and we turn to the concept of human capital, in recent years 

an integral part of many models of economic growth, to offer a different 

perspective (Becker 1964, Schultz 1961, Galor 2011, Jones & Romer 2010). 

Human capital is the investment in knowledge embodied in persons, ac-

quired by “learning by doing” (craftsmanship skills) and by formal educa-

tion (ranging from basic literacy and numeracy to scientifi c theory). Acqui-

sition of knowledge represented a time- consuming process, but one that 

is generally believed to have yielded positive returns in the form of higher 

lifetime earnings and other advantages. Sweeping claims have been made 

for its contribution to technological progress and industrial growth; and 

we shall return to those below, where we consider the developments from 

the 1870s to 1914. Like many economic historians, we long believed that 

human capital fi rst became an important productive input for economic 

growth during the “second industrial revolution” in the last quarter of the 

nineteenth century (Landes 1969, Tilly 1990, Galor 2011, Ogilvie & Carus 
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2014). That now seems to be no more than a half- truth. Several German 

economic historians have investigated both the extent and effects of hu-

man capital investment, drawing on data covering literacy, school enroll-

ments, and outcomes (such as income or patent activity) that refl ected its 

effects. For the period of “take- off” treated here, less readily useful patent 

data are available.4 Attention is thus focused on basic education, “learn-

ing by doing,” and accumulation of craftsmanship skills. A recent study by 

Cinnirella and Streb on the causal effects of human capital on innovation 

has drawn on data from this period and suggested that basic education and 

practical skills were important inputs for certain types of innovation (Cin-

nirella & Streb 2017: 192– 227). High literacy rates in a region could have 

facilitated the spread of new technical knowledge, and relatively high num-

bers of skilled craftsmen (in relevant occupations) could ease the applica-

tion of such knowledge. It is surely no accident that the regions character-

ized as “innovative” were locations of important machine- building centers.

The geographical distribution of “innovative” districts with skilled 

craftsmen coincided pretty well with the country’s growing industrial cen-

ters (Saxony, the Ruhr, Berlin, parts of Silesia, and the Rhineland). The de-

velopment of the machine- building industry offers a good illustration. By 

the 1830s the demand of textile fi rms for spinning and weaving equipment 

and of mines and railroad companies for steam engines had created an 

expanding market for machines, and a fi rst generation of machine- making 

fi rms began to respond. A study of seventy- two of the fi rms in existence 

before 1850 reckoned nearly half of the founders to handicraft trades 

(mechanics, cabinetmakers, carpenters, blacksmiths), another quarter to a 

group named as “machine- builders” (mostly entrepreneurs from machine- 

using branches), and the rest to merchants or machine- interested individu-

als with varied (middle- class) backgrounds (Schröter & Becker 1962).

Prussia’s high literacy rates doubtless refl ected its early development of 

a comprehensive system of primary education; with enrollment rates (of 

children aged six to fourteen) in 1849 of more than 80 percent, it was well 

ahead of most European countries. In the following decades, not only did 

enrollment rates rise (to above 90 percent), but the system of secondary 

schooling also expanded, its distribution largely dovetailed with industrial 

regions. Unsurprisingly, perhaps, the largely agrarian northeastern and 

eastern parts of Prussia, characterized by large noble estates and a high de-

gree of concentration of ownership, lagged behind the central and western 

parts of the country in school enrollments and literacy rates. In the Prus-

sian census of 1871, literacy rates per hundred persons age ten or older 

were, for the northeast, 0.73; for the central region, 0.95; and for the west, 
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0.93. Elementary school enrollment rates (per hundred six- to- fourteen- 

year- olds), taken from other sources, show for 1864 a weaker contrast: 

northeast, 0.73; central, 0.81; and west, 0.81.5

A useful recent study of the relationship between land concentration and 

school enrollments reveals a persistent negative association between those 

two phenomena for the nineteenth century, attributing it to a landowner 

power structure hostile to peasant education. This nexus weakened after 

1849, thanks to peasant emancipation, but the long- term damage to the 

region’s population could not be easily or quickly undone. The study of-

fers an interesting example of how socioeconomic inequality can negatively 

affect the accumulation of human capital (Cinnirella & Hornung 2016).6

Such studies also underline the argument being made here: the growth 

mechanism based on labor surplus and downward wage pressure did not 

apply to an important core of the leading sector complex based on railroads. 

Here, we fi nd a somewhat different mechanism at work: the relationship be-

tween technical progress, skilled labor, and human capital. In branches such 

as metal- working, engineering, or iron-  and steel- making, employers and 

employees were both technicians. Entrepreneurial success in these branches 

depended more on mastery of the relevant techniques than on accumu-

lated wealth, that is, on human more than on fi nancial capital. Workshops 

gradually turned into factories to the extent that masters, by successfully im-

parting their technical skills to their workers, were turning themselves into 

entrepreneurs. These industrial leaders saw their authority as lying in their 

own technical competence, more so than in their wealth, as the biographies 

of such entrepreneurs as August Borsig, Alfred Krupp, or Werner Siemens 

clearly imply. This, they felt, was the basis of the prestige they increasingly 

enjoyed in Germany during the 1850s, 1860s, and 1870s. This should not 

blind us to the important role played by family wealth, commercial ability, 

or the sheer persuasive power of a strong personality in such careers; but the 

emphasis on training rules and absorbing new techniques in these branches 

contrasted sharply with those other sectors in which capital, abundant la-

bor, and lower wages dominated. Until the 1870s most machinists and me-

chanics obtained their skills as apprentices (normally involving a period 

of three years). Since the 1860s, however, the machine industry had begun 

to attract growing numbers of graduates of technical schools, employing 

them as technicians charged with training new employees or for research 

and development purposes. In the following decades, they would become 

an important part of the industry’s middle management (Becker 1962).

Thus, the “take- off” period of German industrialization depended on 

development of a dualism based on relatively scarce technical skills and 
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8.3 Real Wages in German Industry, 1815– 89 (1879 = 100)

relatively abundant labor. It may be helpful to summarize our results by a 

look at estimates of real wages. What do they show us about this period? 

Our response here draws on the most recent study of the question, by Ul-

rich Pfi ster (2018). A special merit of his study is its simultaneous use of 

both regional and time- series data for seven different branches of indus-

try (combined in a panel analysis). It offers a regionally more balanced 

view of real wage development than hitherto available and also a new and 

broader consumer price index. Its results are summarized in fi gure 8.3.

Like the older estimates, those of fi gure 8.3 show cyclical up- and- down 

movements and a modest upward trend. Estimating the period trend from 

cyclical trough to cyclical trough, we arrive at a long- run growth of real 

wages of about 0.5 percent per annum (Pfi ster 2018).7 Comparison of this 

rate with the estimated growth rate of real social product per head for the 

period (Burhop & Wolff 2005), however, shows quite a difference: the lat-

ter is about 1 percent per year, or about twice as high as real wages.8 The 

constellation of a nearly stationary real wage level with a clearly rising per 

capita product corresponds to the above- mentioned model of a “labor sur-

plus economy.” Rising per capita product refl ects increasing productivity, 

but when coupled to strong competition among labor for employment, 

the result is a declining share for wages, in the extreme falling to the subsis-

tence levels of the cheapest available laborers.
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Capital’s Share and Income Distribution

We tentatively conclude that a relatively abundant labor supply helped 

promote German industrialization in the period between the 1840s and 

the 1870s. Downward pressure on wages could permit a higher rate of 

capital accumulation, and this in turn promoted innovation and technical 

progress, since one may assume that the introduction of technical innova-

tions is to some extent dependent on the rate of capital investment (Gould 

1972, Crafts 1985). Investment embodying technical progress, in turn, 

should have positively infl uenced the rate of productivity growth.

The labor conditions described are consistent with the notion of redis-

tribution of aggregate income from “labor” to “capital,” that is, recipients 

of income from capital gained relative to wage earners. Since capital in-

comes under capitalist conditions were more unequally distributed than 

labor incomes, increasing inequality of income distribution in Germany 

must have resulted. Some historical evidence does confi rm this suspicion. 

For the largest German state, Prussia, several studies based on that state’s 

income tax statistics have clearly shown the expected rise in inequality of 

the personal income distribution, in this case for the period from 1851 

to 1913 (Grumbach 1957, Hoffmann 1965, Dumke 1991). According to 

the data reported by Hoffmann (1965), increasing measured inequality in 

the income distribution went hand in hand with the rising share of capital 

income in total income over the period from 1851 to the 1870s. To the 

extent that the cited income tax data are representative of the period’s ac-

tual income distribution, the relationship mentioned above identifi es an 

important point that deserves some discussion here.9

First, however, to give readers an idea of the kind and extent of income 

inequality involved, we offer a sample of evidence based on the Prussian tax 

returns for the period from 1852 to 1873. These returns were based on tax 

offi cials’ assessments of the lowest income groups and on self- classifi cation 

by the higher income receivers. The highest annual tax was set at 7,200 

thalers, levied on incomes of 240,000 thalers (720,000 marks). This left an 

uncertain and surely increasing amount of income of the wealthiest house-

holds tax- free, and it suggests that the returns represent a lower bound es-

timate of income inequality. Table 8.5 shows several standard measures of 

income inequality based on the Prussian tax data. The Gini coeffi cient is a 

rough measure of the divergence from perfect equality of income shares of 

all income classes (= 0). Rising coeffi cients indicate increasing inequality.10

All measures show an increase in inequality. This trend would continue 

in the following decades, but already had two characteristics worth men-
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Table 8.5 Changes in Personal Income Inequality in Prussia between 1852 and 1873

Inequality Measure 1852 1866 1873

Gini Coeffi cient .38505 .42061 .45686

Top 5a .268 .295 .34

Top 1a .13 .153 .177

Bottom 50 a .31 .288 .264

Source: Tilly 2010: 183; Engel 1868, 1875; our calculations.
a Share of bottom 50 and top 5 and 1 percent of taxpayers in total income.

Table 8.6 Political Effects of the Prussian Three- Class Electoral System Illustrated (1861)

Class

Number of 

Taxpayers

Share of 

Total

Amount 

of Taxes 

(in Thaler)

Share of 

Total Tax

Participation 

Rate in  

Election

I 158,019 0.05 8,865,058 0.35 0.56

II 451,592 0.013 8,140,461 0.33 0.42

III 2,741,004 0.82 7,977,690 .032 0.23

Total 3,350,615 1.00 24,983,209 1.00 0.27

Source: Engel 1868; our own calculations.

tioning here. First, income inequality was higher in urbanized and com-

mercial regions than elsewhere, refl ecting the wealth of their merchants. 

Second, it provided the basis of Prussia’s plutocratic three- class electoral 

system, which assigned one- third of the total electoral votes to each group 

paying one- third of the tax total. Thus, Group I represented the top third, 

Group II the middle, and Group III the rest. This strengthened the coun-

try’s political inequality. Table 8.6 shows the effects on political participa-

tion in the Prussian Landtag election of 1861: the disincentive effects for 

the majority of Group III, recognizable here, would continue to character-

ize Prussia’s politics until 1914.

In spite of the pernicious effects of increasing income inequality on po-

litical development, it is possible to see a positive side. The trend of rising 

capital income coupled to increasing economic inequality most likely had 

a positive effect on investment and contributed to acceleration of the pace 

of industrialization during this period. Capitalists possessed incomes far in 

excess of their consumption needs and were thus major contributors to the 

economy’s fl ow of savings, which fi nanced new investment activity. These 

wealth- holders— merchants, private bankers, industrialists, and rentiers— 

dominated the top of the income tax lists, but represented no more than 

1– 2 percent of all households. They also dominated the lists of sharehold-
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ers and bondholders of many of the companies founded during these 

years; it was this same group whose deposits backed the lending activities 

of private bankers and the public saving banks that helped fi nance growth 

of the leading sector RHIC (Tilly 1966, 1974). Despite the growth of the 

banking sector at this time, however, industrialists themselves embodied a 

crucial component of capital income— the reinvestment of profi ts that rep-

resented an important source of industrial fi nance in the nineteenth cen-

tury (Coym 1971; Klein 1971: 123). Here we see most clearly the direct and 

positive link between high capital incomes and high levels of investment 

activity, and it was surely here that the closest and most positive effect of 

chronic labor surplus would have been felt.

This emphasis, however, does not devalue the interpretation emphasiz-

ing the juncture of rising productivity and per capita real income and vir-

tually stagnant or only slowly rising real wages. Such a combination, we 

repeat, meant a shift in income distribution favoring capital incomes in 

relation to labor incomes, as the population dependent on the latter grew 

relatively in the period to the 1870s. Nevertheless, though “labor’s share” 

declined, it does seem clear that real wages were also growing in the period, 

if only slowly. This constellation is noteworthy in one further respect. The 

substantial absolute and relative growth of nonagricultural employment, 

which between 1849 and 1871 increased by around 2.3 million persons, 

coupled to rising average incomes in the same period, would have been im-

possible had agricultural productivity not also grown signifi cantly, for ag-

riculture produced the “wage goods” (above all, food) the nonagricultural 

population depended upon, and without agricultural productivity increase 

those “wage goods” would have been much more expensive and reduced 

real wages, nonagricultural employment, or both. In fact, both magnitudes 

increased, and these refl ected the increased productivity of agriculture. The 

latter did not keep pace with the productivity growth of industry, and the 

terms of trade turned in favor of agriculture: the trend of agricultural prices 

relative to industrial ones was upward between around 1850 and the early 

1870s. Nevertheless, suffi cient room for a modest increase of real wages 

had been created— a notable achievement of the agricultural sector and an 

important component of the period’s growth. In the next chapter, there-

fore, we offer a closer look at agriculture.
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Agriculture in the Period 

of  Take- Off and Beyond

German agricultural growth (and its benefi ts described above) owed much 

to the emergence of the railway and the RHIC during the decades between 

the 1830s and the 1880s. Such was the closeness of this relationship that 

we might see the nexus between industrial- urban growth and agricultural 

change as a kind of forward linkage generated by railroads. Since early in 

the nineteenth century Germany’s industrial development had begun to in-

directly infl uence the modernization of agriculture, opening the door to 

the breakthrough sometimes called the “agricultural revolution.” Railways 

and the connected expansion of urban- industrial agglomeration based on 

coal and iron powerfully affected German agricultural development, si-

multaneously inducing fundamental changes on the supply and demand 

sides of agricultural markets in two ways. First, the swift expansion of in-

dustrial belts generated a long- lasting “demand push,” especially for high- 

value- added food like meat, dairy products, and vegetables. Second, for the 

fi rst time in German history, variants of cost- intensive but very productive 

“high farming” became profi table in more and larger parts of the country. 

It is interesting to note that these fi ndings were anticipated to some extent 

by nineteenth- century research on demand determinants; we shall return 

to this connection below.1

In the following account, the growth of the Rhine- Ruhr area plays a 

prominent role. This fi ts its unique importance as Europe’s largest indus-

trial belt, but it also refl ects the well- researched status of the agricultural 

response to its expansion (Kopsidis 1996, 2015, Kopsidis & Hockmann 

2010). Over the second third of the nineteenth century, local increases in 

the value of agricultural land in Westphalia were observed to refl ect im-

proved transportation facilities— mainly the railroad network— but the 
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cause was the growing Ruhr population itself, for by the 1860s and 1870s it 

already represented to Westphalian farmers an unprecedented opportunity. 

A hierarchy of reaction was observable. Best positioned were the smaller 

farms that ringed the “Ruhr” district itself (comprising the counties of 

 Bochum and Dortmund; see fi gure 9.1) and the fertile counties east of the 

“Ruhr” (counties of Hamm, Soest, and Lippstadt), both of which strongly 

increased land- intensive dairying and meat production (especially pork). 

Both regions were agriculturally especially well favored.2 On the Ruhr’s 

north border, and third in the hierarchy, the “Core- Münsterland” was on 

its way to becoming Westphalia’s leading milk and meat producer, and 

also number one in wheat production. The other, less fertile and more iso-

lated regions— the “Sand- Münsterland” on the northwest and eastern bor-

ders of Westphalia and the highland region on the southern tip of West-

phalia—were less favored and started to be deeply integrated into the Ruhr 

food belt only after 1880 with the coming of the railway. Thus, the hilly 

and densely populated “lower Sauerland” directly south of the Ruhr dis-

trict became a milk- producing greenland belt for the Ruhr (Kopsidis 1996: 

211– 33). Table 9.1 summarizes the region’s status in the 1861– 65 period, 

though extend ing to 1883.
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9.1 Agrarian Regions around the Ruhr in Westphalia, 1865

Source: Authors’ own map.
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Table 9.1 Westphalian Agricultural Regions and Their Characteristics, 1830s to1880

Region Ranking

Land Tax 

Value in 

Thaler a 

(1861– 65)

Population 

Growth, 

1828– 80 

(1828 = 100)

Share of 

Agricultural 

Population 

1882 

(in percent)

Land Quality: 

Percent of 

Average & 

Above- Average

“Ruhr” district 1 3.08 575 7.6 53– 70

“Hellweg” 2 2.72 155 38 46– 84

“Core” Münsterland 3 1.39 135 44.8 16– 54

Lower Sauerland 4 1.38 236 12.3 42– 58

“Sand” Münsterland 5 0.90 106 58.7 4– 34

High Sauerland 6 0.62 157 34 2– 26

Source: Kopsidis 1996: 132.
a Net income per unit land (Morgen) in thaler (Morgen = 0.62 acres). Land refers to total surface area 

(as the best indicator of intensity of land use). The land tax value was based on a census (land tax 

assessment) designed to estimate the profi tability of individual holdings and tax them accordingly 

(Meitzen 1868).

The infl uence of the food demands of the Ruhr district did not stop at 

Westphalia’s borders, and its need for grains began to spread northward. 

Nevertheless, before the 1870s, evidence of farm supply response from 

more distant locations is virtually nonexistent. Prussia’s eastern provinces, 

despite their pronounced agricultural economic structure, never became a 

supplier of the industrializing Rhenish- Westphalian district. True enough, 

as the Prussian transportation infrastructure thickened, throughout the 

country agricultural producers, large and small, began in the 1860s to sup-

ply urban- industrial districts, even in the east, forming what we might call 

“Thünen rings” around such centers as Berlin, as well as industrial cities in 

Saxony or Silesia. This development followed pretty much the Westphalian 

pattern. High population densities, land rents, and labor- intensive, high- 

value products with high transportation costs (perishable products such as 

fresh vegetables and fruits) characterized the innermost rings, surrounded 

by a series of rings moving outward along a declining plane to ever lower 

rents, labor intensity, and transport cost sensitivity— a movement from 

meat and dairy products to grains of ever lower value.3 It was the case of 

the Westphalian Ruhr district, however, that seems to have impressed con-

temporaries most. The head of the Prussian Statistical Offi ce, Ernst Engel, 

observed the rapid increase in grain prices since the 1850s and attributed 

it to the syndrome of growth based on railway links between farming areas 

and heavy industry with its concentration of high- wage workers able to pay 

for more and better foods. He also noted the profi tability and high rents of 

the farms that produced them (Engel 1867: 108).
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The farms that responded to the urban- industrial food demand just 

described were predominantly medium- sized family farms. Sustained de-

mands encouraged them to combine livestock and animal production with 

crop production, to practice “mixed farming.” Mixed farming imposed 

high demands on the timing and fl exibility of farmers’ decision- making. 

These medium- sized and smaller units were better adapted to the changing 

needs of urban consumers. Economies of scale did not characterize this 

kind of farming, nor did its absence appear to materially slow the adop-

tion of technical change in these years. Only grain farming showed lim-

ited signs of profi ting from scale effects (Kopsidis 1996, 2006, Kopsidis & 

Hockmann 2010). We turn to those in the next section.

Agricultural Growth from the 1870s to 1914

In the 1870s, the effect of Ruhr workers’ demands for meat and milk prod-

ucts began to spread more rapidly and farther across northwest Germany 

(Schleswig- Holstein, Oldenbourg, Hannover). As the long- distance trans-

port infrastructure improved, farmers increasingly replaced the “tradi-

tional” indirect supply response of feed grain sales to livestock farms closer 

to the Ruhr by turning themselves into livestock, or “mixed,” farms. The 

northwest German plain had long faced the problem of its less- fertile, 

sandy soils, but livestock investment led to better fertilization and increased 

yields. In the following decades, the spread of mineral-  and chemical- based 

fertilizers further supported this trend. This same development also ex-

plains a marked improvement of arable yields in East Elbian agriculture, 

both for large estates and many of the region’s smaller farms. East Elbian 

growth was even greater (Grant 2005: 215– 52; Grant 2009; Kopsidis 2015: 

366– 67).4

A second important change of the 1870s came with the “grain invasion” 

of Germany’s market by North American producers, supplemented by Rus-

sian producers of cheap feed grain. This development encouraged farm-

ers in the northwest to shift more into livestock farming, a shift especially 

concentrated on pig- raising. This change had an interesting “side effect”: 

“pig farming” (as it came to be called) did not require large tracts of land 

and thus attracted small landholders, who joined the ranks of small farms 

producing for the market, broadening somewhat the social structure of the 

agricultural sector and— by stopping a trend of depopulation— slowing the 

relative decline that industrialization was thought to imply (Engelbrecht 

1907: 244– 49; Mütter & Meyer 1995: 23– 28, 47– 55; Lichter 1994: 106– 7; 

Lorenzen- Schmidt 2003: 386).
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The “grain invasion” of the 1870s by North American wheat power-

fully affected the Prussian northeast and its large grain- producing estates. 

The loss of traditional export markets forced the Junker landowners to 

look more closely at domestic markets and to demand protective tar-

iffs. Tariffs on grain imports came in 1879, becoming clearly protective 

in the 1880s. The tariffs doubtless encouraged modernizing investment, 

and were also supplemented by the thickening and improvement of the 

Prussian railway network that came with its nationalization in the 1880s 

(Ziegler 1996). We return to the question of agrarian protectionism and 

its political implications again below (chapter 14). In the 1880s, then, 

northeastern German agriculture became the principal supplier of the re-

gion’s industrializing centers around Berlin and in Silesia; in the central 

region covering the Saxon territories and Thuringia, local sources more 

than suffi ced.

We can perhaps best summarize the long- run development of German 

agriculture with the help of some quantitative data. First, for Germany as a 

whole, table 9.2 offers several measures of growth rates covering the entire 

1850– 1913 period.

Two results deserve mention. First, the difference between crop and to-

tal output refl ects agriculture’s response to an increasing demand for meat 

and other nongrain foods (for example, dairy products). Second, the dif-

ference between net output (column 3) and net value- added (column 4) 

 suggests increasingly effi cient use of inputs from other sectors, which 

seems plausible and also fi ts in with the rising labor productivity shown 

in column 5.

With a second table, we attempt to summarize a somewhat longer run 

perspective on agriculture and Germany’s regional differences (table 9.3).

The table confi rms the view of an acceleration of growth around mid- 

century, also that of a more slowly growing Bavaria. The righthand column, 

Table 9.2 German Agricultural Growth, 1850– 1913 (annual growth rates, 1913 prices)

(1) (2) (3) (4) (5)

Period Net Crop Output Total Net Output Value-  Added

Labor Productivity 

of (4)

1850– 80 1.5% 1.7% 1.6% — 

1880– 1913 1.1% 1.7% 1.6% 1.5%

1850– 1913 1.3% 1.6% 1.5% 1.2%

Source: Hoffmann 1965: 52, 204– 5, 310, 320– 23; our own calculations.
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in addition, shows a rapidly growing northeast during the  Kaiserreich—a 

result that refl ected the progressiveness of both large-  and small- scale farm-

ing. The lagging development of the south and southwestern regions is 

also apparent, though a ready explanation for this is not at hand.

Over the course of the nineteenth century, an agricultural sector emerged 

in Germany that proved able to generate sustained increases in productivity 

based on technical change. It was surely no chance coincidence that exam-

ples of this development fi rst appeared in areas affected by the food supply 

of emerging industrial belts. These achievements of the agricultural sector 

had their heyday in the age of high industrialization, 1871– 1914, but their 

roots (as we have attempted to show in the preceding chapters) went far 

back, directly to the decades that began with the acceleration of industrial 

growth in the 1850s, indirectly back to the late eighteenth century. Never-

theless, toward the end of the Kaiserreich, the progress of German agricul-

Table 9.3 Agricultural Growth in Germany and Its Regions, 

 1800– 1910 (annual rates of growth in percent)

Land/Region 1800– 1850/80 1880– 1910

Crop Production

Bavaria 0.7 0.7

Saxony 1.0 1.3

Westphalia 1.6 2.3

Agricultural Net Product

Germany a 1.9

Northeast 2.4

Central 1.8

Northwest/west 2.1

South/southwest 1.1

Source: own calculation. Data for 1880– 1910 from Grant 2002: 35– 42, 1880– 

1910 = 1880/84– 1905/7; data for Westphalia 1830– 80 (1822/35– 1878/82) 

from Kopsidis 1996: 196– 97; data for Bavaria 1800– 1870 from Böhm 1995: 

386; for Saxony 1790– 1830, Kopsidis et al. 2014: 67, and for 1818– 49, Pfi ster 

& Kopsidis 2015: 284.
a Without Alsace- Lorraine.

Note: northeast = East Prussia, West Prussia, Pomerania, Posen, Silesia, 

and Mecklenburg; central = Berlin/Brandenburg, Prussian Saxony, Saxony, 

Thuringia; northwest/west = Schleswig- Holstein, Hannover, Westphalia, 

Rhineland; south/southwest = Hesse- Nassau, Bavaria, Palatine, Württemberg, 

Baden, and Hesse. All pre- 1880 output data except for Westphalia are mea-

sured in grain equivalents. All Westphalian output data and all post- 1880 data 

are measured in real prices.
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ture allowed it to be seen as an asset in the drama of “catching- up growth” 

that marked the Anglo- German rivalry, even if the productivity gap favor-

ing British agriculture did not disappear until the eve of World War  I, as 

seems to have happened in manufacturing (Grant 2009; Broadberry 1997; 

Burhop 2011: 49– 65).5
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T E N

Money and Banking in the Railway Age

Railroads and the industry they stimulated in Germany developed in tan-

dem with the country’s fi nancial system. On the one hand, thanks to Prus-

sian and Zollverein coinage reforms, their fi nancing benefi ted from an in-

creasingly stable and uniform currency. On the other hand, they provided 

banks and other fi nancial actors with promising investment opportuni-

ties— at a time when other sources of demand seemed to be drying up. In 

this period from the late 1830s to the 1870s, banks, mainly private bank-

ing fi rms, served as an integral part of the leading sector complex driven 

by railroads. Indeed, the activity of the larger of these banking fi rms dur-

ing this period may be said to have planted the roots of what became the 

“universal banking system” so characteristic of German economic develop-

ment. To some extent, therefore, we can even consider the creation of the 

universal banking system as a kind of backward linkage effect of railroad 

building! In order to describe the nature of the structural connection, how-

ever, we need to look at the historical origins and earlier development of 

the fi nancial system and the “universal banking” practices it brought forth.

The early nineteenth- century German “fi nancial system” comprised 

a few hundred private bankers, mostly in cities like Berlin, Hamburg, or 

Frankfurt; money changers; a few collective institutions, such as the Prus-

sian Landschaften, which provided East Elbian landed estates with mortgage 

credit fi nanced by the sale of bonds to capitalists; state- controlled banks, 

such as the Prussian Seehandlung or the Royal (Prussian) Bank in Berlin; a 

small number of local savings banks; and, of course, the thirty- some sover-

eign German states, which were the principal borrowers and also the main 

providers of the country’s currency (coin and paper money). The stabiliza-

tion of the currency in the 1820s and 1830s (noted above) facilitated inter-

regional market integration, both within and between the several states, 
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Table 10.1 Total Stock of Currency, “Money Substitutes,” and Bank Credit in Germany, 

1815– 65 (in millions of marks)

Year Metallic Coin Total Currency a Money Substitutes b Bank Credit

1815 590 610 — — 

1835 845 929 98 84

1850 1,195 1,447 273 205

1865 1,626 2,309 1,067 2,138

Source: Tilly 2015; our own calculations.
a Coin + paper money. b Bank short- term liabilities.

and this stability served as the basis for the expansion of credit that charac-

terized the “fi nancial system” in this period. Table 10.1 offers some rough 

estimates of this development.

Private banking fi rms were the main actors in this story. The money sub-

stitutes corresponded roughly to the bill of exchange drawing rights they 

extended to their current account customers. These “substitutes” served as 

means of payment in place of coins and paper money, thus supplementing 

a supply that, thanks to the growing monetization of economic activity, 

was seen to be inadequate. It is of some importance to realize that note- 

issuing banks and a central bank of issue fi rst appeared in the 1840s; and 

that their effects remained at fi rst modest, if not negative. Here we see pri-

vate bankers as commercial bankers.

Many private bankers, however, went beyond that role. The fact is that 

one can recognize a forerunner of “universal banking” in the prerailroad 

age, even as early as the eighteenth century. The comprehensive manage-

ment by “court bankers” of the fi nancial affairs of the princes and other 

aristocrats who ruled the several German states then offered both long- 

term loans and the short- term payment services and credits related thereto. 

These transactions often arose from the states’ need to fi nance military 

spending in wartime, a need that became especially acute at the beginning 

of the nineteenth century, even extending to provision of military supplies. 

The legendary rise of the Frankfurt Rothschilds took place within this con-

text (Ferguson 1998: 1: chap. 4; Krüger 1925; Schnee 1953– 55). By this 

time, the more successful of these bankers had already succeeded in devel-

oping a network of wealthy capitalist clients, the start for what was to be-

come a hallmark of German universal banking: close ties to big borrowers 

and wealthy depositors/investors.

The end of the Napoleonic Wars in 1815 ushered in a phase marked 

by substantial growth of capital markets dealing in state loans, located in 

cities such as Berlin, Karlsruhe, Leipzig, Frankfurt, or Cologne, and these 
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markets became increasingly interconnected. A knowledgeable contem-

porary, Gustav von Gülich, noted (in 1830) that “in the past decade the 

mass of this paper traded has grown enormously and become, more than 

any other commercial instrument, the market’s principal object of specula-

tion” (Neidlinger 1930: 375). He might have added that the buoyancy of 

these markets and declining rates of interest also refl ected an accumulation 

of fi nancial capital that exceeded existing demands in Germany. This fact 

helps explain the export of capital intermediated from the fi nancial center 

of Berlin in these years and may have characterized Germany as a whole 

(Brockhage 1910, Borchardt (1961).

The fi nancial market conditions described by Brockhage (and others) 

formed an important part of the environment in which Germany’s railroad 

age began. Both fi nancial capital and organized fi nancial markets were po-

tentially available for railroad companies, but they had to be mobilized. 

This was the job of the private bankers. We thus fi nd these bankers in the 

center of the organizing and fi nancial efforts of the early railroad compa-

nies, which began in the late 1830s and early 1840s. They helped secure 

the needed concession, managed the issues of shares and bonds, served 

as the companies’ bankers, and usually held infl uential positions on the 

boards of directors.

A well- documented example of the bankers in their role as “universal 

banks” in this period can be seen in the early history of the Rhenish Rail-

way Company (Rheinische Eisenbahn- gesellschaft, or REG). This company 

was originally conceived by a group of Cologne merchants and bankers as 

an answer to Dutch control of the Rhine’s outlet to the North Sea. Mer-

chants and bankers in Aachen joined the project, and when the company 

was founded in 1837, its route was to run from Cologne via Aachen to An-

twerp. Its capital of 3 million thalers made it the largest private enterprise 

in all of Prussia at this time. This enhanced the role of bankers, for a sum 

of this size could only be mobilized inter- regionally— that is, by the bank-

ers. The fi rst offi cial shareholders’ meeting revealed that an insider group of 

bankers— thanks to the proxy shareholdings of their customers— in effect 

controlled the company. How the bankers used this control is an interest-

ing story, but it has been told elsewhere and the details need not be re-

peated here (Tilly 1966).

This pattern was repeated in the development of other railroads. The 

important Cologne- Minden Company that would link the Rhenish- 

Westphalian industrial district with Berlin (founded in 1843) depended on 

the same private bankers. Other regions were also affected. Leipzig bankers 

played a leading role in organizing and fi nancing the fi rst Saxon railroads, 
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the Leipzig- Dresden and the Magdeburg- Leipzig lines (Benaerts 1933: 270; 

Beyer 1978). Bankers also promoted and helped organize manufactur-

ing companies, especially in the Rhenish- Westphalian region. Important 

enterprises such as the Hoerder Bergwerks-  und Hüttenverein (1852), the 

Phönix AG (1852), and Bochumer Verein (1855) are examples. Promotion 

and fi nancing of manufacturing fi rms, however, involved greater risks for 

bankers, and in the 1850s and 1860s their shares and bonds usually had to 

be placed privately. Berlin bankers (such as Bleichröder or Mendelssohn) 

proved helpful here, though only with the bigger and more established en-

terprises (Krüger 1925, Däbritz 1931). The “fi nancial community” needed 

time (and a “track record”) to form opinions on the securities of such 

fi rms. This was “universal banking” in the making.

The developments just described form the background for the ap-

pearance of the joint- stock banks that would eventually play, as “univer-

sal banks,” such a prominent role in German economic historiography. 

The fi rst of these, the Schaaffhausen’sche Bankverein, mentioned earlier, 

emerged from the failure in 1848 of the Cologne private banker, Abra-

ham Schaaffhausen. In 1853 came the Bank of Darmstadt, in 1851 and 

then in expanded form in 1856 the Disconto- Gesellschaft in Berlin, and in 

1856 several more, such as the Allgemeine Deutsche Credit- Anstalt Leipzig 

and the Berliner Handelsgesellschaft (Burhop 2002, Poschinger 1878– 79: 

vol. 2; Tilly 1967). These new banks were founded largely by private bank-

ers, who saw them as a means to enlarge their fi nancial operations. For this 

reason they were described as “private banks of a higher order.” Gustav 

Mevissen, a well- known Rhenish entrepreneur who played a key role in the 

development of these banks from the 1850s to the 1870s, described the 

role of these “mixed banks” as follows: “The banker is in high degree the 

irreplaceable confi dant of industry and capital, the regulator of economic 

activity in general. In the degree to which banks and bankers extend or re-

strict industrial credit, is industrial production either encouraged to acceler-

ate or wisely retarded. The banker is in equal measure the confi dant of the 

capitalists, who as a rule follow his advice” (Hansen 1906).

As Mevissen himself privately acknowledged, however, the business 

model he had in mind concentrated on governments, big businesses, and 

wealthy capitalists— assistance for the strong (Tilly 1986). This became, in 

fact, the center of the business of these big banks.

The development of these “mixed banks,” however, depended not only 

on the preference of bankers, on the needs of the leading sector related to 

railroads, or on large- scale enterprise in general, but also on the way mon-

etary and banking policy developed in Germany. During the second third 
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of the nineteenth century, public debate concerning banks focused mainly 

on note- issuing institutions as they had been developing in Britain and the 

United States. For various reasons— the most important of which was state 

policy— in Prussia note issue remained practically a monopoly of govern-

ment. In the 1850s and 1860s, some private note- issuing banks operated 

in several German states— for example, in Saxony or Bavaria— but their im-

pact tended to remain quite local. The Prussian Bank, moreover, had to 

learn how to operate as a “central bank”: in the fi nancial crisis of 1847– 48 

it had protected its cash reserves and restricted discounts, and in the crisis 

of 1857 it again contracted procyclically. By the 1860s, however, it began to 

become a dependable market stabilizer (Thorwart 1883). The circulation 

of its notes began to spread through other German states. By 1860, their 

circulation equaled approximately 70 percent of the German total. This left 

little room for the private note- issuing banks. For private investors, there-

fore, interest in such banks cooled and died.

From this development emerged as historical result a kind of division 

of labor in which most paper money and a growing share of short- term 

commercial credit was provided by government- controlled institutions, 

and in which industrial credit and capital market transactions fell to pri-

vate banking fi rms and their creations, the joint- stock “mixed banks.” In-

creasingly, these bankers and banks could rely on the “government” insti-

tutions to execute their interregional payments and— in times of monetary 

tightness— to provide emergency liquidity help.1 Thus, in this respect as in 

others, the state played an important role in shaping the development of 

German industrial capitalism in this period. Not only could it ease mobili-

zation of capital to the leading sector RHIC, but also it set the institutional 

rules along which the German banks— as the most important fi nancial 

intermediary— could develop.

The evolution of private banks into “universal banks” may not be the 

only fi nancial story of this period worth telling. From the 1840s on, local 

savings banks began to play a role, mobilizing local savings and contribut-

ing to the fi nance of local small fi rms and infrastructural projects. Between 

1850 and 1870 the deposits in German savings banks grew from about 

160 million marks to over 900 million marks. For 1870, the total number 

of savings banks has been estimated at about 1,500. That is, savings banks 

represented a widely accessible institution with enough fi nancial weight to 

have made a difference, though too little is known about the lending side 

of their business for researchers to do more than speculate on the question 

(Ashauer 1998, Trende 1993 [1957], Voigt 1950).2 In the 1860s, in addi-

tion, credit cooperatives appeared. These were institutions designed to fos-
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ter a self- help form of fi nance for both small craftsmen and tradesmen in 

towns and small farmers in rural areas. These petty enterprises represented 

high credit risks for potential local lenders and accordingly faced very high 

borrowing costs. These refl ected the high costs of obtaining information 

on borrowers’ quality. Credit cooperatives pooled members’ information 

about one another’s credit- worthiness. Their rapid growth in their fi rst de-

cade suggests their success: their total assets were estimated in 1870 at close 

to 200 million marks. Moreover, their operations seem to have improved 

the credit- worthiness of both of these groups quickly, but, once again, we 

have too little information to generalize on their impact before the 1870s 

(Faust 1967; Hoffmann 1965: 736; Guinnane 2002; Crüger 1912).3 What 

is certain is that both savings banks and credit cooperatives were defi nitely 

here to stay. We will return to them below, in our discussion of the 1870– 

1914 period.
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PA R T  F O U R

Germany’s Emergence as an 

 Industrial Power, 1871– 1914

German historiography has classifi ed German economic development in 

the period from 1871 to 1914 under a variety of headings. Thus, we have 

“The Rise of Monopoly Capitalism,” “The Age of High Industrialization,” 

the “Drive to Maturity,” or the transition “From Agrarian to Industrial 

State.” These refl ect differing interpretations of the period, but they all have 

one thing in common: they all imply that German industrial development 

was already well under way as the period opened. The basic driving forces 

of that development remained, as in the preceding fi ve decades, the mobi-

lization of labor and capital, coupled to technical change. As was the case 

before 1871, economic growth remained unbalanced and discontinuous, 

the up- and- down rhythm of the business cycle still refl ecting investment 

goods production. As in the preceding decades, economic development 

went hand in hand with deep changes in the social and political structure 

of the country.

The years between the empire’s founding and World War I, however, 

did witness some important social, economic, and political changes that 

justify their treatment in a separate set of chapters. These include the shift 

in government policy away from economic liberalism and to a more inter-

ventionist course marked by protectionist tariffs and a state- sponsored pro-

gram of social insurance; a related growth of organized economic interest 

groups (business associations, labor unions, cartels); the rise of large- scale 

industrial enterprises and banks; the growing integration of science and 

industry (the so- called “Second Industrial Revolution”); and rapid urban-

ization of the population.
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E L E V E N

Growth Trends and Cycles

From the perspective of long- term economic growth, the empire period 

presents itself as one of rising prosperity. All available estimates show an 

economy that grew faster than it had between 1850 and 1870. The higher 

rate of growth of total net national product after 1870 refl ected more rapid 

population growth in the later period, but the per capita NNP fi gures also 

show more rapid growth: 0.8 percent per annum as opposed to 0.4 per-

cent, 1851– 71 (Burhop 2011: 32– 47; Metz 2015: 189).1 Estimates of ag-

gregate real labor incomes, fi nally, also showed a higher rate of growth af-

ter 1871: 0.6 percent per annum, over 0– 0.3 in the earlier period.2 Taken 

together, these imply a more widely shared prosperity than earlier, a shift 

that began to reshape the social and political structure of Germany, as we 

will attempt to show in later chapters.

The secular trend of rising real income rested on increasing productivity 

in both agriculture and industry. In spite of measurement problems, the 

trend seems indisputable. Table 11.1 shows the pattern.

The period difference in productivity change refl ects the special role of 

the 1870s, a point to which we return below.

We see here the remarkable growth of the industrial sector, whose net 

output was about double the size of the primary sector by 1913. Neverthe-

less, the productivity fi gures imply that the German transition from agricul-

tural to industrial economy also included modernization of the agricultural 

sector (see chapter 9). Without that sector’s productivity growth, the huge 

numbers moving to industry over the period— estimated at several million 

persons— would have remained needed in agriculture as food producers.

The secular trend of production offers a useful long- run perspective on 

German economic history of the empire period. Its most obvious limit, 

however, is its failure to recognize the discontinuous character of the coun-
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Table 11.1 Share of Employment and Annual Rate of Growth of Labor Productivity in 

3 Sectors in Germany (in percent)

Sector

Employment Shares Labor Productivity

1871 1913 1871– 1913 1881– 1913

Primary sector a 49 34 1.01 1.36

Industrial sector 29 38 2.02 2.22

Tertiary sector 22 28 0.4 0.4

Aggregate 

economy

100 100 1.34 1.53

Source: Our own calculations from Hoffmann (1965: 204– 5); Burhop & Wolff (2005).
a Includes forestry & fi shing production.

try’s economic development in that period. Like most other industrializing 

countries, Germany industrialized at an uneven pace, with longer periods 

of rapid change alternating with periods marked by slower growth, a fl uc-

tuation that seemed quite independent of the more commonly recognized 

business cycle of six to ten years. Whether these deviations from trends 

ought to be understood as recurring, longer run cycles or historical “ar-

tifacts” is an unsettled question, for a generally accepted theory of such 

fl uctuations does not exist.3 Nevertheless, the phenomenon’s presence in 

the history of the industrial countries seems indisputable.

Boom and Bust of the 1870s and the “Great Depression”

The empire’s founding in 1871 took place against the background of a cy-

clical upswing that had begun to manifest itself in 1866– 67 (Spree 1977). 

The Franco- Prussian War of 1870– 71 interrupted this upward movement, 

which then continued, buoyed up by the war’s successful outcome. The free 

incorporation law enacted by Prussia in 1870 facilitated investor exploita-

tion of the euphoric expectations and bull stock market that followed the 

peace. Between 1870 and 1873, more than 900 corporations were founded, 

adding more (nominal) capital than that of all previously existing corpora-

tions combined. Belief in the positive effects of the war indemnity imposed 

on France— the infamous “5 billion”— coupled to monetary expansion fur-

ther strengthened the boom (Mottek 1966; Baltzer 2007; Spree 1977: 362– 

67; Soetbeer 1874). The upswing, however, did not rest only on fi nancial 

impulses: it had a “real economic core.” For one thing, powerful demand 

effects came from resumption of investment in the leading sector RHIC: 

the railroads doubled their network and their capital (with investment es-

timated at more than 3 billion marks, 1868– 74). Most of the decisions 
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behind this investment had already been made in the 1860s, but they will 

nevertheless have affected expectations in the 1870s and spurred readiness 

to invest in the industries that supplied and used the railroads. A second 

upward impulse came from investment in urban building (mostly hous-

ing). This, in turn, represented a supply response to the unparalleled popu-

lation migration to cities that had begun in the late 1860s, but one that 

was carried upward by stock market speculation in land and construction 

companies, many of them newly formed corporations.4

Not only was this great wave of investment very large— producing be-

tween 1868 and 1874 an increase in the country’s capital estimated at 

roughly 60 percent— but also much of it was based on expectations about 

future profi ts, an inherently uncertain outcome. The same nexus applied 

to the growth of banks and credit creation, which further strengthened 

the investment boom. As in earlier cycles, what had gone up like a kite 

came down like a rock. In May 1873 the stock market wobbled and then 

crashed. Many hundreds of joint- stock companies had to be liquidated, 

and thousands of enterprises failed in the months and years that followed. 

The borrowing of the boom years now emerged as an unwelcome burden, 

especially in heavy industry, where falling prices magnifi ed the real costs 

of debt fi nance. Crisis was followed by a long depression, which fi rst bot-

tomed out in 1879.5 Depression conditions in Germany were reinforced 

by the simultaneous decline of economic activity in other industrializing 

countries (Great Britain, France, Austria, and the United States) (Burhop 

2011: 75– 76; Thorp 1926: 74– 100). One indication of the negative effects 

of the “Gründer” crisis of the 1870s can be seen in the returns of investors 

in German equities. In table 11.2 we list estimates of the rate of return on 

a sample of shares for the period 1871– 81. This experience will not have 

helped the reputation of equities as fi nancial investments. Even if an inves-

tor had had the foresight to pick survivors, he still would have been better 

off investing solely in government bonds.6

We dwell on the crisis and depression of the 1870s because it has played 

an important role in German historiography of the nineteenth century, and 

because that importance deserves further discussion. A. Spiethoff, a Ger-

man pioneer of business cycle research, noted that the signs of recovery in 

1879– 81 that seemed to mark the end of the depression of the 1870s were 

brief, and— in spite of the strong upswing from 1887 to 1890— he classi-

fi ed the entire period from 1874 to 1894 as Stockungsspanne, or “stagna-

tion phase” (Spiethoff 1955: 69– 78, 123– 30).7 Spiethoff focused mainly 

on economic indicators that refl ected and affected business perceptions, 

such as profi ts, wholesale prices, credit availability, security prices, and 
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Table 11.2 Rate of Return on Equities in Company Sample, 1871– 83 (in percent)

Branches Survivor Firms a All Firms

Failed/ 

Liquidated

Category Number Rate of Return Number Rate of Return b Number

Mining/metallurgy 49 6.1 89 0.5 11

Machine- makers 29 1 61 – .1 25

Construction 17 – 2.56 48 – 22.5 20

Chemicals 6 6.1 14 0.2 4

Textiles 11 4.16 26 1.9 11

Breweries 16 4.4 30 1.96 7

Banks 72 4.65 183 2.5 88

Total 204 3.28 449 – 2.35 166

Source: R. van der Borght 1883.
a Firms existing in 1871 & 1881. b Includes losses of failed fi rms (– 7% p.a.)

inter est rates. The historian Hans Rosenberg took up this notion with verve 

and—drawing on analogous treatment of economic stagnation in Great 

Britain—he described German history from 1874 to 1894 as “Great De-

pression and Bismarck Era” (Rosenberg 1967).8 The study assumed that 

general economic conditions could affect how individuals and especially 

socioeconomic groups perceived society and how they behaved. A dete-

rioration of economic conditions thus produced pessimistic views, bred 

mistrust in capitalist, market- oriented changes, and led to appeals for gov-

ernment intervention, seen as needed to reduce uncertainty and stop or re-

verse their distributional effects. During this “Great Depression”— the Sto-

ckungsspanne 1874– 94— Rosenberg saw an ideological shift that he called 

“the discrediting of liberalism,” and which was accompanied by a series of 

major changes in German economic, social, and political institutions, for 

example, the dramatic shift of commercial policy toward protectionism in 

1879, the beginnings of a comprehensive, government- sponsored system 

of social insurance, or the more restrictive Corporation Law of 1884.

Rosenberg’s study captured an important element of the period, but 

was based on an outdated economic historiography. Few economic histo-

rians today would share his description of the 1870s and 1880s as a “Great 

Depression era.” In both decades, years of expansion alternated with 

years of recession; and over the entire period the economy grew by about 

60 percent— a rate of 2.3 percent per year (Burhop & Wolff 2005; Burhop 

2011: 70– 71; Sarferaz & Uebele 2009). Revision especially applies to ag-

riculture. What Rosenberg described as “agricultural depression” actually 

corresponded to the end of an unprecedentedly long period of prosper-
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ity benefi ting agricultural producers. In the 1870s, however, that situation 

changed fundamentally. Railroads and steamships created a global market 

for agricultural staple products, a change that deprived German producers 

of their strong position in West European markets. While in the 1850s Ger-

man grain had supplied more than one- quarter of the British market, in 

the 1870s that share shrank to less than 10 percent! American and Russian 

producers made even the German market a contested market. Increase in 

the worldwide supply of grain caused a dramatic fall of grain prices, in Ger-

many as well as elsewhere. In the 1880s, grain prices were 20– 25 percent 

below the level of the 1870s. Falling prices for grain- producing agrarian 

landowners continued into the 1890s and meant increased debt burdens, 

thus strengthening the pessimism and protectionist bent of those produc-

ers. This especially applied to the large estate owners in East Elbia. Smaller 

family farms proved better able to adjust, by specializing in the supply of 

animal products (meat, eggs, dairy) to urban markets. The politically im-

portant East Elbian “grain magnates” responded with political agitation, 

the label “Great Depression” supplying a convenient justifi cation.

Thanks to their political infl uence in Berlin, these aristocratic land-

owners were the natural leaders of the shift to agrarian protectionism. As 

grain producers, they were hard hit by the falling prices, especially since 

they proved unable to achieve comparable cost reductions. In 1876 they 

founded the “Vereinigung der Steuer-  und Wirtschaftsreformer” (Associa-

tion of Tax and Economic Reformers), with the declared aim of “defend-

ing the material and professional interests of the large and medium- scale 

farms against the overweening power of commercial, fi nancial, bank, and 

industrial capital” (Rosenberg 1967).9 Their immediate goal, however, was 

tariff protection against the “foreign grain fl ooding into Germany.” Reich 

Chancellor Bismarck made adept use of this plea, combining it with de-

mands of the organized leaders of heavy industry, the association CVDI 

(Centralverband deutscher Industrieller), into the well- known “marriage of 

iron and rye” embodied in the Tariff Law of 1879. We return to this agrar-

ian dimension of the period in chapter 14.

The “Great Depression” period 1874– 94 had one pervasive economic 

characteristic, which it shared with other industrializing countries: falling 

prices. Figure 11.1 illustrates this important point.

This common denominator may well have refl ected a sluggish growth of 

the precious metals coupled to growing real output of goods and services. 

The movement of several important countries to the gold standard in the 

1870s pressed on a limited supply and called forth, among other things, 

demands for a return to the silver standard and an enhanced  interest in 
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 bimetallism (Kindleberger 1984). In the 1890s, however, this tendency 

weakened, the global picture changed, and price levels began to rise (as fi g-

ure 11.1 suggests). Before leaving the topic, we note that fi gure 11.1 points 

to a more dramatic fall in prices in Great Britain than in the United States 

or Germany. This could refl ect the absence of an effective protectionist 

movement in the former country, where commercial policy still responded 

to its role as “workshop of the world,” while in both Germany and the 

United States, agricultural interests agitated powerfully for what they saw 

as agrarian- friendly commercial and monetary policies (Nocken 1993, Rit-

ter 1997, Tilly 2003).

In the mid- 1890s, the tendency reversed, and a period of generally ris-

ing prices (stimulated by the discovery and exploitation of new mines in 

the 1890s and a signifi cant increase in global gold production) continued 

virtually unbroken until 1914. According to Schumpeter, these years corre-

sponded to the beginning (upswing) phase of “The Third Kondratieff” long 

wave, marked by credit- fi nanced innovations, while Spiethoff emphasized 

the positive interactions between rising prices, profi ts, and investment de-

mand.10 Cyclical downturns were not wholly absent, as the banking crisis 

of 1901 and worldwide crisis of 1907 demonstrated, but, on the whole, 

growth seems to have been higher and smoother in this period.
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11.1 Wholesale Price Indices for Germany, Great Britain, and the United States, 1850– 1913

Source: Jacobs & Richter 1935; Historical Statistics of the United States, 

Colonial Times to 1970, Chapter E; Mitchell 1973: 815–19.
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11.2 Industrial Production in Germany, 1870– 1913 (3- year moving averages)

Source: Burhop & Wolff 2005: Appendix, Table 3.
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Heavy industry continued to play a major role as “cycle- maker,” but the 

new science- based industries (chemicals, electro- technique) were factors of 

growing weight. Urbanization, in addition, brought with it heavy invest-

ment in housing and related infrastructure investment (water, gas and elec-

trical works, local transportation networks), replacing the tapering- off of 

longer distance railroad building. In any case, up to 1914, German indus-

trial growth showed no more than weak signs of slowdown in the 1870s, 

and these were soon reversed in the 1880s. (Figure 11– 2).
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T W E LV E

The Growth of Industrial Enterprise, 

Large and Small

Industrial growth in Wilhelmine Germany refl ected the operations of thou-

sands of individual enterprises, large and small, public and private. The 

country’s growing economic power and prestige depended strongly upon 

the achievements of its industrial enterprises. Success of the latter, in turn, 

depended largely on their ability to productively cultivate and mobilize 

human capital and new technological knowledge. That gives this chapter 

its framework of analysis. Thanks to important work on German patent 

history (especially by Streb, Baten & Yin 2006, Streb, Wallusch & Yin 2007, 

Richter & Streb 2011, and Cinnirella & Streb 2017), we have a periodization 

shaped by successive waves of innovation in successively different branches 

of industry. This development was marked in addition by distinct regional 

patterns that refl ected, in part, innovations that affected the relative impor-

tance of energy sources (on these, Streb et al. 2006; Gutberlet 2014).

Innovation and Patents: Temporal and Regional Patterns

First, however, it is important to note that we are discussing operation of 

a “public order” institution that mattered: the Patent Law of 1877 estab-

lishing the German Imperial Patent Offi ce. This had refl ected recognition 

by increasing numbers of industrial leaders of the need for some nation-

wide protection of inventiveness (perhaps also of the growing connec-

tions between science and industrial technology). With establishment of 

the Imperial Patent Offi ce, public control at the national level seems to 

have stabilized the handling of patents, turning them into a secure form 

of property, which facilitated the development of a market for patents in 

Germany. This “market” may have enhanced collective enjoyment of the 
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benefi ts of the public good “innovation” (Burhop 2010: 921– 39; Wischer-

mann & Nieberding 2004).

Burhop’s study (2010) presents several indicators that support his ar-

gument. First, most applications to the Patent Offi ce were rejected. Sec-

ond, there were very few (reported and contested) infringements of pat-

ent rights, and very few accepted patents were ever repealed. Third, the law 

stipulating a patent’s use within three years ensured application, and it also 

stimulated a relatively high frequency of transfers— including a substantial 

increase in the importance of interfi rm transfers in the high- growth period 

of the 1900s (Burhop 2010).

The use of patents in economic history— fi rst possible on a national scale 

from 1877 onward— has to face up to the problem that their sheer num-

ber mixes important with unimportant innovations and can involve large 

measurement errors (Streb et al. 2006: 349, citing Grilliches). German pat-

ent law, however, contained a provision for renewal enabling patentholders 

to extend protection by paying a fee, which could rise to a maximum of 

700 marks for the fi fteenth year. We can assume that a patentholder would 

renew if he judged the present value of expected returns to the patent to 

exceed the present value of costs of maintaining it. This reasoning leads 

to identifi cation of a subclass of “valuable patents”—  Streb and colleagues 

(2006) settle for a sample of patents held up to ten years— that can be al-

located to different branches of industry.1 This supplies the basis of the fol-

lowing description.

The fi rst wave— the “railway boom”— characterized the 1877– 86 years 

and was marked by innovations focused on processes and products related 

to steam engines and steam boilers, railway equipment, machine parts, 

and metal processing. This refl ected the continued importance of mechani-

cal engineering and the linkages between railroads, heavy industry, and 

machine- making that had marked the take- off period from the 1850s, up 

to and including the boom of the early 1870s. It is a point of some interest 

that this development corresponded to Schumpeter’s view of the period as 

part of the “Second Kondratieff” long wave based on “railroadization” of 

the economy and innovations related thereto. Railways would continue to 

be a focal point of linkages between heavy industry and mechanical en-

gineering until the end of the century. These linkages probably included 

exchange of information concerning new technologies, indirectly refl ect-

ing “spillover effects” of knowledge from one branch of industry to an-

other (Streb et al. 2006). This entire sectoral “cluster” had its geographical- 

regional counterparts. The northern Rhine and Ruhr industrial districts of 
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Düsseldorf and Arnsberg, greater Berlin, and the industrial heartland of 

Saxony (Chemnitz, Dresden) showed the greatest concentrations. This mir-

rored the pattern that had characterized emergence of the mechanical engi-

neering industry in the “take- off” period and also refl ected the importance 

of market access as location factor.

The success of German fi rms in the area of mechanical  engineering 

owed much to the supply of literate skilled craftsmen. In the 1870s a 

“catching up” to England probably began, presumably helped by the rela-

tive cheapness of Germany’s skilled labor. This by no means characterized 

comparison with the United States, whose relatively scarce and high- priced 

labor encouraged mechanization, and with it, world leadership in the pro-

duction of machine tools. By the 1870s, therefore, German machine- tool 

fi rms had begun to imitate American products. A study by Richter and Streb 

(2011) using German patent data describes how imitation helped German 

producers to become innovators in some important machine- tool branches 

(such as agricultural machinery) between 1877 and the end of the century, 

a wave of imitation to 1900 followed by a wave of innovation up to World 

War I. By the early twentieth century, indeed, German exports of machine 

tools to the United States exceeded imports.2

The second wave of valuable patents refl ected the activity of dyestuff 

fi rms, 1887– 96. Their subsequent rise to world leaders marked the advent 

of “the Second Industrial Revolution,” based on the closeness of ties be-

tween science and industry. One study of this industry (Murmann 2003) 

argues that Germany’s Patent Law of 1877 had come at exactly the right 

time: before one or two large fi rms had come to dominate the market and 

use patents to stifl e competition (as in Great Britain in the 1860s). Fierce 

competition among German fi rms in the early 1870s had weeded out 

weaker fi rms, and with patent protection the survivors began to expand re-

search and development departments, switching from imitation of foreign 

dyes to invention of new, synthetic ones.

The success of German chemical fi rms stimulated foreign and domestic 

competitors to imitate their products— not covered by the process protec-

tion clauses of the patent law. Lobbying by the imitated fi rms, however, led 

to extension of patent protection to products in 1891. In the 1890s, then, 

the diversifi cation of chemical fi rms, helped by their research laboratories, 

into the production of pharmaceuticals and synthetic fertilizers generated 

a third wave of valuable patents in the 1897– 1902 period. The commercial 

importance of “heavy chemical” companies, however, continued to rest on 

their success as dyestuffs producers. Noteworthy is a link between dyestuffs 
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and dyeing processes, and the marketing success of cotton textiles that also 

had a distinct spatial- locational pattern (Streb et al. 2006, Gutberlet 2014).

The fourth and fi nal wave of innovations marked the period from 1903 

to 1918 and refl ected the inventive and commercial success of electrical en-

gineering. The effectiveness of electric motors for mechanization had been 

demonstrated in the 1880s, though the direct current (DC) used could not 

yet be transmitted over longer distances.3 Nevertheless, the fourth wave 

of valuable “electricity” patents followed, rather than led, an expanding 

electro- technical industry. Between 1875 and 1895 it grew from 81 plants 

with 4,600 employees to 1,326 plants employing more than 26,000 per-

sons; by 1907 the census showed 5,391 plants with 142,171 employees. 

The center of this innovative activity was Berlin (which built on its previous 

leadership in mechanical engineering). The Streb et al. study (2010) notes 

that the industry’s two giants— Siemens and the AEG— produced less than 

20  percent of the fourth wave’s patents. This observation, however, may 

underestimate the technological and organizational vision of Werner von 

Siemens and especially of the Berlin engineer Emil Rathenau, whose com-

petitive cooperation widened the scale and scope of the industry (Kocka 

1969, Pinner 1918).4

As suggested above, patent activity had a distinct set of regional pat-

terns. Berlin remained leader in all four waves (including dyes and chemi-

cals), and was distinguished, toward the end of the period, by its electrical 

engineering cluster (spillover among subbranches of electrical applications 

and with linkages to scientifi c instruments). Nearby Potsdam hosted a me-

chanical engineering cluster (combining vehicles, railway equipment, and 

so forth). The Düsseldorf district, which remained number two through-

out, also hosted dyestuff fi rms, but its mechanical engineering cluster was 

based on spillover (for example, between metal- working and machine 

tools). The nearby Arnsberg district (with the Ruhr) developed a mining 

cluster based on the variety of technical equipment that deep- shaft mining 

involved (pumps, fuel, machine tools, and so on). These were metropoli-

tan areas in which market access played an important role. Farther south, 

Wiesbaden and the Palatinate formed clusters based on chemicals, access 

to raw materials, and water provided by the Rhine.

The regional distribution of industrial employment unsurprisingly 

coincided roughly with that of patent activity. It was shaped by access to 

markets, raw materials, and other productive inputs (including human 

capital). The Gutberlet (2014) study cited earlier emphasized the impor-

tance of energy sources. From the 1870s to the 1890s steam power and coal 
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contributed to the growing concentration of metals, metal- working, chemi-

cals, cotton- spinning, and other branches of industry. From the 1890s to 

World War I, the spread of electrical power led to a noticeable regional 

deconcentration of industrial employment, accompanied by some weak-

ening of the locational power of coal.5 For some industries, however, the 

importance of steam power and access to coal continued to grow. This was 

true of cotton- spinning, silkens, chemicals, and metals. The coincidence of 

cotton- spinning and chemicals could be related to the link between dyes 

and textiles refl ected in patent history (mentioned earlier).

Iron and Steel and Technological Change

The “Railway Wave” (1877– 96) cited in the previous section included inno-

vations affecting iron- making, but the momentous changes in the impor-

tance of iron and steel that had just begun deserve some elaboration here. 

The “heroic age” of German iron- makers had been the successful switch 

to coke- smelting and growth of fi nished iron of the 1850s and 1860s. As 

Fremdling (1986) showed, by 1870 German iron- makers had considerably 

reduced the British lead in productivity, using the import of British pig iron 

as a “forward linkage” that encouraged growth of the output of fi nished 

iron. Britain remained number one. In the early 1870s it produced four 

times as much pig iron as Germany and about as much as the rest of Eu-

rope together (Mitchell 1975). Change in the technology of steel- making, 

however, would open a new chapter in metallurgical history.

Steel was already known to be a superior form of iron, just as hard, but 

with greater strength per unit of weight or volume, and more elastic. Brit-

ish advances in the development of crucible and puddled steel had clearly 

identifi ed the critical importance of carbon content,6 but the labor time 

and fuel still required for a ton of puddled steel left it three or four times as 

expensive as a ton of wrought iron. In 1856 a British “tinkerer,” Henry Bes-

semer, found the key solution: he devised a converter that forced blasts of 

air through the molten metal, thus raising the heat in the furnace and hold-

ing the iron liquid until decarburization was completed. It could produce 

3– 5 tons of steel within 20 minutes (as against 24 hours for puddled steel). 

The German fi rms Krupp, Bochumer Verein, and the Hörder Union were 

early licensees, but the new process had certain defi ciencies that delayed its 

replacement of puddled steel. All costs considered, it was not cheaper than 

puddled steel, and its quality (especially its greater durability), except for 

rails and railways, won no new markets.

In 1864 a second innovation appeared, the Siemens- Martin process, by 
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which the waste gases of oxidization in the converter were utilized in a “re-

generative” process that made use of a separate heating unit using cheaper 

coal. This not only generated much higher temperatures, but also made 

possible the use of scrap iron mixed with pig iron— an advantage that grew 

over time. Despite these innovations, a “take- off” of steel production did 

not occur. A major drawback of the Bessemer converter was its inability to 

utilize iron ore containing phosphorus, for non- phosphoric ores were rare 

and more costly than ordinary ironstone. It so happened that Britain was 

blessed with a major deposit of such ores (hematite)— in contrast to France 

and Germany, both of which depended largely on imports from Spain. 

Thus, Britain soon added dominance of steel production to that of iron.

At the peak of British dominance, in 1879, a year in which Britain pro-

duced more steel than Germany, France, and Belgium together, two En-

glishmen, Sidney Gilchrist Thomas and his cousin Sidney Gilchrist, devised 

a converter that neutralized the acid effects of phosphoric ore, utilizing the 

basic Bessemer process. It was an immediate success. German fi rms were 

quick to adopt it, the fi rst licensees being the Hörder- Verein and Rheinische 

Stahlwerke. Commercial production of the new (Thomas) steel began in 

1879. Other fi rms soon followed. Within a decade, German steel producers 

had closed the gap to British ones, and in the 1890s the curves of output 

crossed. Table 12.1 shows the changes between 1865 and 1913.

Landes and others have interpreted this example of “catching- up 

growth” as the result of superior entrepreneurial quality— top executives 

with engineering training and the ability to manage large- scale operations. 

Its obverse is the thesis of British entrepreneurial failure. There is some 

support for the focus on entrepreneurship in the literature; for example, 

Pierenkemper’s study of Westphalian heavy industrialists observes for the 

last quarter of the nineteenth century a rising share of owners and top man-

agers with university and engineering school degrees— in sharp contrast 

to British steel executives, among whom comparable qualifi cations fi rst 

Table 12.1 Steel Output in Germany & United Kingdom, 

 1880/84– 1910/13 (in  millions of metric tons)

Years Germany United Kingdom.

1880– 84 0.99 1.82

1890– 94 2.89 3.19

1900– 1904 7.71 5.04

1910– 13 16.24 6.93

Source: Mitchell 1975.
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 appeared between fi fty and sixty years later (Erickson 1959, Pierenkemper 

1979, Berghoff & Möller 1994, Nicholas 2014).

Landes, however, was particularly impressed by the size of German steel-

works, for instance, the fact that in the early 1900s an average German blast 

furnace turned out 60 percent more pig iron per day than its British coun-

terparts. This suggests the importance of scale economies. Steven Webb’s 

(1980) study of the German steel industry confi rms this. In his analysis 

two institutional changes of the 1870s facilitated the achievement of scale 

economies: the protective tariff of 1879 and the formation of strong cartels 

that fl ourished under its infl uence. Falling iron and steel prices and zero 

tariffs in the 1870s had led to cartel formation— the rail cartel founded 

in 1876 was the fi rst— and steelmaker demands for tariffs. More cartels 

followed enactment of the 1879 tariff. Jointly, the two protected German 

steel producers from foreign and domestic competition, but the main ben-

efi ciaries were the small number of large and vertically integrated produc-

ers of heavy steel products. Cartels protecting inputs of the fi nished steel 

producers— coal, coke, pig iron, and half- rolled steel— stimulated these 

large steel fi rms to integrate still further backward, while the tariff- cartel 

combination kept domestic prices high enough to cover their high fi xed 

costs.7 Vertical integration and relatively stable domestic prices promoted 

investment in the newest technologies: larger furnaces, power generation 

from waste gas, continuous rolling mills, and mechanized movement of 

materials. The payoff came in the form of productivity gains that by the 

early 1900s put German steelmakers 10– 15 percent ahead of their British 

competitors— a result refl ected in the large share of German steel exports 

to Great Britain in these years (Webb 1980: 322– 27; Buchheim 1983; and 

chapter 14).

Human Capital, Science, and Industrial Innovation

We can probably make the clearest case for the story of “Germany overtak-

ing England” with the development of the German chemical industry, for 

no other industry illustrates so well the importance of education, science, 

and human capital as productive factors. Between 1875 and 1907 overall 

employment in the German chemical industry tripled to 155,370 persons, 

a growth rate of 3.5 percent per annum. Between 1880 and 1913 output 

grew at an annual rate of 6.5 percent (Hoffmann 1965) This suggests a re-

spectable increase in productivity (and higher than the 4 percent reported 

for the British industry by Kennedy [1987]).

In the 1870s, however, Britain was still the undisputed leader in produc-
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tion of alkalis (for soap and bleaching purposes), and although strongly 

committed to the fi eld of inorganic chemistry, it also led in the fi rst practi-

cal discoveries made in the organic chemical industry (with the help of 

Germans working there). The fi rst aniline dyes appeared there in the 1850s 

and 1860s, and in 1869 alizarin, the fi rst to replace a natural colorant 

(madder). Experimentation with coal tars probably went further in Britain 

than in any other European country, but, as Landes remarked, “in Britain, 

the coal- tar amateurs were out of their depth” (Landes 1969: 273). Devel-

opment stagnated.

This was Germany’s opportunity. The 1860s and 1870s were a period of 

growth and consolidation of chemical fi rms, marked by mergers and take-

overs. The BASF itself was a merger of two fi rms. By the end of the 1870s, a 

smaller number of larger fi rms began to stand out— Bayer, BASF, Hoechst, 

and Agfa— and they had begun to enlarge their collective share of the 

world dyestuffs market. These fi rms developed in tandem with the coun-

try’s educational system and scientifi c activity. A growing system of second-

ary education supplied students, and German universities, in a tradition 

going back to Justus Liebig (a “founder” of German chemistry), produced 

graduates trained in a combination of chemistry theory and laboratory ex-

perimentation, with practical applications in view. These chemists became 

industrial technicians, some of them managers, transferring academic prac-

tice in laboratory research and discourse into the organization of the Ger-

man chemical industry. The laboratory run by Carl Duisberg (Bayer Works) 

produced a growing number of Bayer patents that enlarged the range of its 

products (rising from around 200 in 1886 to nearly 2,000 in 1911). These 

laboratories played a crucial role, but they could also generate intrafi rm 

confl ict between the respective directors of research, production, market-

ing, and fi nance. The history of BASF offers an example of leadership impa-

tience with the slow development of a synthetic dyestuff, indigo blue. The 

confl ict even led to a change in the fi rm’s leadership. Nevertheless, the re-

search lab— human capital— was the industry’s main resource. In this case 

it produced a concrete illustration of the importance of human capital for 

fi rms in this industry. In 1880 BASF concluded a contract with the Munich 

professor Adolf Baeyer (who held the patent for the synthetic dye indigo 

blue). The contract transferred the patent rights to BASF in exchange for 

a payment of 100,000 marks plus 20 percent of net profi ts from the dye-

stuff up to a maximum of 500,000 marks if reached by 1887, otherwise 

up to a maximum of 1 million marks! This was risky investment, and it 

so happened that development of a cost- covering production of the dye-

stuff could fi rst be realized in 1897. At the century’s end, the top manage-
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ment wondered whether indigo had been worth the trouble and expense it 

had involved.8

Reassuring for many fi rms, however, was the thought that applied sci-

ence not only could solve immediate production problems, but also could 

reveal chemical processes at work that led to further applications and fur-

ther profi table products. Landes called this “Imperial Germany’s greatest 

industrial achievement.” He added: “the scientifi c principles that lay be-

hind artifi cial colorants were capable of the widest application. There was 

the whole range of products derived from cellulose, that remarkable family 

of carbohydrates that constitutes the chief solid element of plants” (Landes 

1969: 276). He went on to cite examples such as explosives, photographic 

plates, fi lm, or celluloid.9 Another study has noted the emergence of a “net-

work of knowledge” linking universities, professors, chemists, and their 

fi rms in a kind of “scientifi c community” (Murmann 2003: 28, 78– 82). 

The surge of “high value” patents in the 1890s, one study suggests, was due 

to these research and development departments of the larger fi rms (Streb 

et al. 2006: 354). Britain had nothing comparable, its secondary school 

system not yet able to provide British universities with the needed students. 

The documentation of German leadership is overwhelming. Between 1885 

and 1900 the number of German registered patents for chemical products 

was eleven times as high as that of British ones, and the number of articles 

by Germans on the subject appearing in British scientifi c journals was six 

times the number of those written by Britons. In 1900 there were around 

4,000 chemists in Germany, more than twice as many as the 1,500 reported 

for Britain (Murmann 2003: 37– 45).

The history of German engineering offers another example of an in-

creasingly science- based industry that outstripped its British counterpart 

in this period. The engineering labor force grew by about 4 percent per 

year between 1875 and 1907, and its estimated output grew by 5.5 percent 

during those same years (Hoffmann 1965: 537– 38). In some respects, the 

performance of this industry was more important for “catching- up growth” 

than chemicals, for productivity increases here could boost productivity in 

many other branches of the economy. Even more so, if we include the con-

tribution of electrical engineering (for which an output in 1913 valued at 

1.3 billion marks has been cited [Landes 1969: 290]). In comparison, Brit-

ish engineering output grew about half as fast, 1870– 1913 (Kennedy 1987: 

60). The economic history of electrical engineering has focused largely on 

the two most successful giants, the Siemens and AEG groups. The histo-

rian A. Chandler attributed their success to the entrepreneurial ability to 
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exploit key innovations, invest strategically, and realize economies of scale 

and scope (Chandler 1990: 463– 74). He might also have added that they 

benefi ted from a growing supply of human capital (Kocka 1975: 106).

Several studies have noted the growing demand of the mechanical en-

gineering industry for highly skilled technicians (Cinnirella & Streb 2017, 

Streb et al. 2006). In the 1850s and 1860s the expanding network of vo-

cational secondary schools had played an important role in satisfying the 

demand. By the 1880s, however, engineering fi rms, particularly those of the 

electro- technical branch, began to turn their sights on the technical colleges. 

As early as 1872 Siemens & Halske in Berlin “expanded its technical physics 

research program by institutionalizing it in a laboratory directed by a profes-

sor of physics” (Kocka 1975: 106). This tendency strengthened in the 1890s 

as the number of technical colleges in Germany began to expand more rap-

idly, and the supply of engineers grew. Thus, by the beginning of the twen-

tieth century, German technical universities were turning out around 3,000 

engineers per year— more than eight times the number reported for Great 

Britain. For Germany, indeed, there is even some evidence suggesting an 

oversupply of scientifi cally trained technicians by the 1900s (Pierenkemper 

1987: 74, 76, 88, 191; Kocka 1969: 275– 79, 364, 470– 71; Laer 1982).

From Otto Motor to Automobiles: An Illustrative Case

It is possible to see mechanical engineering as the principal basis of Ger-

many’s nineteenth- century prowess. This section offers a case in point: 

the Otto Gas Engine. The wave of innovations based on steam power and 

railroads, discussed earlier, gave birth to a variety of innovations. One of 

these— the gas engine, a device using a piston and cylinder to compress gas 

and generate pressure— embodied properties that would eventually lead to 

the internal combustion engine and the automobile. The initial goal was a 

small engine that would better serve the interests of small businesses than 

the steam engine. Its fi rst practical version was developed by a French in-

ventor, Lenoir, in 1861, and its potential fi red the inventive imagination 

of a German autodidact, Nikolaus Otto. With the help of a mechanic, he 

built an engine in a rented workshop in Cologne. Though imperfect, the 

engine suffi ced to give him a patent for England, and it served as basis 

for the founding of a fi rm, “Gas Motor Factory in Deutz” (in Cologne), in 

1864. Otto’s patent was his capital; the fi rm’s liquid capital (of 10,000 tha-

lers) was supplied by a partner, Eugene Langen, a trained engineer, inven-

tor, and member of a well- known, business- owning family in Cologne. The 
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fi rst two or three years, however, brought just two sales, returned engines, 

and customer complaints.

The engine’s fi rst major commercial successes began with the Paris In-

dustrial Exhibition of 1867. The turning point came with a public test of 

competing gas engines that revealed the Otto version to consume signifi -

cantly less gas per horsepower than its rivals. Soon thereafter, orders poured 

in. The fi rm, which now held patents in Prussia and some other German 

states, was too small in scale (with just fourteen employees) to meet the 

demand. It thus licensed other machine factories for production and deliv-

ery to northern and eastern Germany, while it concentrated on Rhineland 

and Westphalia and the southern states. The initial success proved short- 

lived. The licensed patents brought few returns, and complaints about the 

malfunctioning of the engines multiplied. Langen, Otto’s partner, became 

worried, for he had lost, up to 1868, some 40,000 thalers (120,000 marks). 

The fi rm was reorganized on the basis of a new contract, which reduced 

Otto’s share in the fi rm and its profi ts. Then came the boom of the early 

1870s. It induced Langen and Otto to bring in additional capital by form-

ing a corporation, Gas Motoren Fabrik Deutz AG, in 1872, with a capital 

of 300,000 thalers (1,500 shares of 200 thalers). Langen and his associates 

held the capital, Otto was technical director. They were able to absorb po-

tential competitors by offering Gottfried Daimler (a trained engineer) and 

Wilhelm Maybach, two Swabian inventor- entrepreneurs, co- directorships 

in the fi rm. This marked an important improvement. The newly organized 

fi rm focused attention on precision of machine parts, fi nding that for some 

needed inputs, ordering them from Belgian or English fi rms led to more ef-

fi cient engines. By 1874– 75 the fi rm had a turnover of more than 1 million 

marks, and by this time more than 700 engines had been sold.

Throughout this period Otto had been working to reduce the noisy 

and explosive shocks that came with combustion. His solution came with 

the four- stroke engine that better controlled the gas infl ow and worked 

more smoothly. For this he was awarded patent number 552 in 1877.10 

At the Paris Exhibition of 1878 the Otto engine again attracted much at-

tention. From this point on, the fi rm’s commercial success was assured. 

Its 2 hp engine sold for 2,100 marks, smaller engines for less (0.3 hp for 

950 marks). In 1880, interestingly enough, book printers were the fi rm’s 

top customers: with 1,396 engines they accounted for more than half of 

total sales. In 1889, the Langen & Otto company, with 700 workers, had 

become a large enterprise (Matschoss 1921).

At this time, confl ict between Otto and the Daimler- Maybach team led 

to departure of the Swabian duo. They took knowledge of the Otto en-

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



The Growth of Industrial Enterprise, Large and Small / 183

gine and its limitations with them. The Otto patent proved a fruitful con-

straint, for it dictated experimentation with variations that did not violate 

patent rights. Back in Swabia (Cannstadt), Daimler and Maybach eventu-

ally developed a more powerful and effi cient engine, their progress slowed, 

however, by confl icts with their fi nancial backers— a typical accompani-

ment of new industrial technologies. The Daimler Motor Company (DMC) 

that emerged in the 1890s produced stationary engines, motor boats, and 

autos. Not until the 1890s did it concentrate on automobiles, but like its 

competitor Benz & Cie in nearby Mannheim, the sharp competition from 

electrically powered motors encouraged it to do so.11

A high rate of entry and exit marked this young industry. As of 1900, 

31 fi rms had begun production, followed between 1900 and 1910 by 115 

new ones. Most successful were Daimler and Benz. Daimler, with its new 

model “Mercedes,” became the industry’s technological leader, Benz its top 

seller. In 1910, 80 fi rms still existed (and 66 fi rms had disappeared) (Horras 

1982: 145). A census of 1907 counted 69 plants employing 13,423 persons 

and producing 4,283 motorized vehicles valued at 60.9 million marks. By 

1912, its 124 plants employed more than 35,000 persons and produced ve-

hicles worth 221.6 million marks. This was clearly an important and grow-

ing industry (Horras 1982: 342a,b). Despite the industry’s progress, how-

ever, adoption of the automobile in Germany lagged well behind that of 

France, in 1914 the world’s largest producer, and Great Britain, for both of 

which the “automobilization” process, ironically, owed much to the Otto 

engine (Laux 1976).

“Catching- Up Growth”: A Balance

The driving forces of German industrial growth in this period were the 

iron and steel, chemicals, and engineering sectors. What did this mean for 

“catching- up growth”? The focus on German comparative strengths fol-

lowed here up to now does not answer the question. Comparative produc-

tivity estimates of Broadberry and Burhop (2007) offer a more complete 

provisional answer.12 Their estimates are listed in table 12.2.

The message is clear: German manufacturing had caught up to Great 

Britain before World War I, and Germany’s chemical, engineering, and iron 

and steel industries had led the way. The case of engineering is not clear- 

cut, for it is based on number of motor vehicles— arguably a poor indica-

tor of that industry’s growth contribution in the period, especially since 

it fails to mention electrical engineering, possibly Germany’s technologi-

cally most progressive industrial branch.13 Nevertheless, the main point 
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Table 12.2 Germany/United Kingdom Labor Productivity 

c. 1907 (UK = 100)

Industrial Sector Germany/United Kingdom

General chemicals 126.6

Coke 98.9

Chemicals & allied 113.9

Iron & steel 137.8

Nonferrous metals 157.9

Motor vehicles 89.7

Metals & engineering 139.2

Cotton 85.6

Silk 74.9

Leather 67.8

Textiles & clothing 82.3

Brewing 90.5

Tobacco 28.3

Sugar 47.3

Food, drink & tobacco 66.9

Cement 108.1

Other manufacturing 108.1

Total manufacturing 105.0

Mining 78.7

Total industry 101.8

Source: Broadberry & Burhop 2007.

stands: Britain was strong in the big sectors of food and drink, clothing and 

textiles, and mining, sectors in which Germany was weaker. Moreover, by 

widening the perspective across services and tariff- protected agriculture, we 

have a somewhat less fl attering picture of German “catching- up growth.” In 

1871 British output per head was nearly twice as high as Germany’s, and in 

1913 still about 40 percent higher (Burhop 2011). Germany had reduced 

the gap, but had not quite caught up.

Human Capital, Education, and Industrial 

Enterprise: General Considerations

The history of German enterprise is virtually inseparable from that of edu-

cation and training. The sustained rise in levels of education attained by 

German top executives was one indication of this interest in education. 

As increasing numbers of industrial leaders recognized the connection be-

tween science and profi t- generating innovations in the 1860s, they gave 

support to establishment of national public control of patents. As indicated 

earlier, public control came in 1877 at the national level with establish-

ment of the German (Imperial) Patent Offi ce.
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German industrial entrepreneurs also showed their interest in science 

as a productive factor through the readiness with which they installed de-

partments for research and development, especially in the chemicals and 

electro- technical industries. David Landes emphasized that “the more pro-

gressive industrial enterprises were no longer content to accept innovations 

and exploit them, but sought them by deliberate, planned experiment” 

(Landes 1969: 325; North 1981: 172). This observation also applies to a 

second aspect of this theme: the contribution of public institutions to tech-

nical education. Industrial entrepreneurs did not remain simply passive 

recipients of an industry- friendly government but sought to infl uence the 

latter’s programs of technical education. Thus, the founding of the Aachen 

Technical College owed much to the fi nancial and organizational efforts of 

entrepreneurs in mining and related branches (Laer 1982: 159– 60). Indus-

trial leaders were also behind the Association for Promotion of the German 

Chemical Industries. In 1886 it demanded uniform admission qualifi ca-

tions for the study of chemistry, uniform degree qualifi cations, and, fi nally, 

greater weight for the practical applications of chemistry. These steps were 

forthcoming, though not until 1897 (Burchardt 1975). Similarly, the Tech-

nical College of Berlin fi rst began to devote a share of its curricula to the 

“chemistry of dyestuffs and textiles” in 1889, following intensive lobbying 

by local chemical fi rms. Still later (1910) came the founding of an Imperial 

Chemical Center, which provided government fi nancial support of basic 

research in chemistry.

What deserves emphasis is the functional character of industrialists’ 

high valuation of science and education. The rationalization of produc-

tion methods and organizational structure of the steel industry, evident 

in the huge heat- energy economies realized in the 1880s, clearly refl ected 

the increased employment of highly trained engineers and master steel-

workers in these years (Krengel 1983). The development of metallurgical 

chemical research laboratories in steel companies by big enterprises such 

as Krupp (in 1887) furnishes another example, for it was such investment 

that yielded the high- quality steels, profi ts, and growing market shares as-

sociated with that fi rm (Boelcke 1970; James 2011).

The Importance of Large- Scale Enterprises

Large- scale enterprises played a major role in the technologically progres-

sive sectors just discussed. This growth went hand in hand with the increas-

ing availability of the corporation as organizational form. The corporate 

form offered capitalist owners limited liability, and hence, risk protection 
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for their continued, nonactive participation, and it also made continuity of 

the enterprise much less dependent on the quality of the family members. 

The bubble that had followed the boom of the 1870s eventually led, in 

1884, to a more restrictive law and set of legal rules, raising the minimum 

size of shares to 1,000 marks, and generally strengthening shareholders 

and the supervisory board (Aufsichtsrat) that represented shareholders with 

regard to the executive directors. This slowed the formation of corpora-

tions, but the biggest fi rms usually took this form. A study of the 100 larg-

est German industrial enterprises for the years 1887 and 1907 identifi ed 

four- fi fths as corporations. Their capital grew rapidly. Between 1882 and 

1913 the capital of industrial corporations grew from around 10 percent 

to more than 20 percent of the capital stock estimated for “industry and 

crafts” (Hoffmann 1965: table 34 and 224). Large- scale enterprises grew 

faster than the industrial sector as a whole.

Growth of enterprise size in the period tended to concentrate in the al-

ready dominant heavy industry, including mining and metallurgy; it also 

characterized chemicals, engineering, and electro- technical products. To-

gether with the transportation sector, these branches mobilized the largest 

amounts of capital and made greatest use of the corporate enterprise form. 

In these branches, the trend was toward concentration. In the occupational 

census of 1907, enterprises with 50 employees or more employed around 

70 percent of all workers in these branches, while for all industries the share 

was about 45 percent. The absolute numbers themselves were impressive: 

in 1907 the Krupp enterprise employed 64,000 workers, the Siemens- 

Schuckert fi rm 43,000, and the AEG around 31,000 (Kocka &  Sigrist 1979). 

Giants such as these represented a radical change as compared with the situ-

ation of the 1850s or 1860s. Steering and coordinating the activities in such 

huge empires required complex internal organizational structures and stim-

ulated the growth of large industrial bureaucracies. Size alone had conse-

quences for the nature of competition between enterprises, turning market 

com petition into a matter of negotiation between small numbers of rivals.

A somewhat anomalous aspect of German large- scale enterprise is 

that by the end of the period four of the fi ve largest enterprises were state- 

owned and - operated: the Prussian- Hesse State Railway, the German Impe-

rial Postal Service, the Prussian Mining Enterprises, and the Bavarian State 

Railway. Together this group employed almost 1.2 million persons—more 

than half of the total of 2.2 million employed by the country’s 125 largest 

employers (Burhop 2011: 141– 42).

Market shares offer one indicator of changes in competition. In Ruhr 

coal mining, for example, the number of independent enterprises fell from 
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100 in 1880 to 57 in 1913, while the market share of the 10 largest fi rms 

grew from 24 percent to 53 percent. Iron and steel experienced a simi-

lar decline in numbers, from 134 to 102, the market share of the biggest 

5 producers rising moderately to about 30 percent. In the rapidly grow-

ing branch of electrical engineering, a more dramatic result is implied by 

the large share of the AEG Group and the Siemens- Schuckert Konzern— 

reportedly accounting for about one- half of total employment in 1907 

(Pinner 1918, Kocka 1969, Feldenkirchen 1988).

Concentration is not identical to restraints on competition, but it does 

promote them. A branch- based cartel with a few dozen member fi rms was 

clearly easier to organize than one with hundreds of potential members. 

The founding of the Rhenish- Westphalian Coal Syndicate in 1893, for ex-

ample, followed a wave of concentration in which dozens of mining fi rms 

relinquished their independence. The syndicate’s 95 members represented 

about 87 percent of the district’s productive capacity. Historians have long 

debated the syndicate’s importance, but a defi nitive consensus has not been 

reached. Several careful studies suggest that its effects, if any, were quite 

small: thus, we have both evidence of continued competition among the 

members and evidence of a price stabilization in the 1893– 1913 period, 

this latter usually attributed to the cartel (Feldenkirchen 1988, Peters 1989, 

Bittner 2005, Burhop & Lübbers 2009).14 A look at Ruhr coal prices, shown 

in fi gure 12.1, suggests that the syndicate did affect the stability of prices.

The Rhenish- Westphalian industrial district appears to have offered fer-

tile ground for cartel development. In the 1870s, as prices fell, iron and 

steel producers became active, forming the rail cartel in 1876, and a decade 

or so later the steelworks cartel, formalized in 1904. Cartels may have facil-

itated the growth of large- scale enterprise in heavy industry, where vertical 

integration of coal mines in steel works freed the latter from the higher car-

tel prices, and where— with the help of protective tariffs— those fi rms could 

stabilize their output in cyclical downturns by export “dumping” in foreign 

markets (Webb 1980; Burhop 2011: 158– 60; Burhop & Lübbers 2009).

An additional form of cooperation developed: the pooling agreements 

known as “interest associations” (Interessengemeinschaften), the “IGs” that 

became so prominent toward the end of the nineteenth century, especially 

in the German chemical industry. These IGs typically exchanged shares, 

pooled their patents and licensing arrangements, and agreed on common 

purchasing and marketing facilities. By 1906 two powerful IGs had been 

formed. Both united three large dyestuff fi rms: one consisting of Hoechst, 

Leopold Casella & Co., and Kalle & Co.; the other consisting of the BASF, 

Bayer & Co., and the Berlin manufacturer, Agfa. The two IGs formed a duo-
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12.1 Annual Rate of Change of Ruhr Coal Prices, 1840– 1913

Source: Holtfrerich 1973: 22–24.

poly by means of cartel agreement, and this controlled not only 95 percent 

of German dyestuffs, but thereby also about 80 percent of their world sup-

ply (Pohl 1978: 12).

So widespread and important were such cooperative arrangements be-

tween big fi rms in Germany that Alfred Chandler, the well- known histo-

rian of large- scale enterprises, classifi ed that country’s patterns of industrial 

organization as “Cooperative Managerial Capitalism”— a sharp contrast to 

the characterization he gave US patterns: “Competitive Managerial Capi-

talism” (Chandler 1990). To some extent, to be sure, small and medium- 

sized fi rms also made use of cooperative business forms— for example, ex-

clusive, or long- run, supply contracts— but these usually involved big fi rms 

as partners. In this section, therefore, we are describing an important part 

of the German industrial economy, but only a part.

Large- Scale Industrial Enterprise and the Role of Organization

The success of German large- scale enterprises in applying science to produc-

tion depended on some important changes in their organizational structure. 

Two of those changes probably enhanced the likelihood that science- based 

innovations contributed to enterprise success: integration and diversifi ca-
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tion. Around 1900 the top ten or twelve fi rms in iron and steel were verti-

cally integrated. Each of them had their own coal mines, some of them 

iron ore mines. They produced their own pig iron and raw steel, worked 

these materials into fi nished and half- fi nished steel products, in some cases 

even manufacturing machine- driven equipment, vehicles, and other de-

vices. These fi rms— the Krupp fi rm, the Gutehoffnungshütte, Gelsenberg, 

and Deutsch- Luxemburg are examples— were not only responding to the 

price- boosting effect of cartels, but also “internalizing external economies” 

by creating or acquiring separate departments or plants corresponding to 

the next higher stage of production. The ex ante risk of marketing a “new” 

product was zero if its intended destination was another department of the 

same fi rm, but uncertain if the taker belonged to a different enterprise.

Economic historians have often observed the relatively high degree of 

vertical integration— and internalization of external effects— that especially 

characterized German heavy industry, but which was markedly less evident 

in British industry. This difference is used to explain why and how the Ger-

man steel industry overtook its British competitors between 1880 and 1913 

(Webb 1980, Kindleberger 1975, Wengenroth 1986, Feldenkirchen 1980). 

Both the chemical and electro- technical industries give us further examples 

of German top fi rms far more integrated than the British ones in the same 

period (Landes 1969, Chandler 1990).

Forward vertical integration of marketing represented an enterprise 

strategy that characterized several German industries with large fi rms—ex-

cept in a few cases where that function was transferred to a sales syndicate 

(cartel). Thus, Siemens developed its own marketing organization as early 

as the 1870s, a change then copied by the leading dyestuff fi rms of the 

chemical industry in the 1880s. A further example is the wide- ranging, in-

ternational marketing system developed by Felix Deutsch for AEG in the 

1890s— an important contributor to that fi rm’s success (Kocka 1975). Brit-

ish competitors failed to develop similar marketing arrangements, possibly 

because foreign companies in Britain supplied domestic needs in these in-

dustries, obviating any need to mobilize independent dealers specialized 

by products. In the industries of tobacco, food, and drink, however, British 

fi rms did build successful marketing systems, branded and packaged their 

products, and advertised nationally (Chandler 1990: 262– 63).

Diversifi cation represented the second “strategic” change in organiza-

tional structure. More than half of the largest German industrial enterprises 

had diversifi ed by the early 1900s. The historical study of the largest 100 

fi rms by Kocka and Sigrist revealed that in iron and steel and chemicals, 

almost all the biggest fi rms produced and marketed a variety of individual 
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products. They compare German fi rms with samples of the biggest Brit-

ish and American enterprises for the period between the 1880s and the 

1900s. Their result emphasizes the similarity between German and Ameri-

can fi rms— both relatively integrated and diversifi ed— and the contrast be-

tween those two and British ones (Kocka & Sigrist 1979, Chandler 1990). 

According to the theory of enterprise growth developed by Alfred Chandler 

and used by Kocka and Sigrist here, diversifi ed and integrated structures 

promoted enterprise growth. This has been advanced as one reason why 

Germany’s large industrial enterprises in key industries proved more in-

novative than their British counterparts. Supporting evidence, however, is 

limited to those industries in which Germany excelled.

In addition, in Britain’s greatest industry, cotton textiles, vertical inte-

gration was not needed for success in the low- income markets on which 

it increasingly concentrated after 1870. This was because integration by 

individual fi rms meant sacrifi cing the comparative advantage of its well- 

organized specialized markets derived from economies of scale and long 

production runs (Brown 1995). This argument could also apply, with res-

ervations, to other textiles, coal, tobacco, and a few other branches. The dif-

fi cult question of the extent to which, and why, Britain— the fi rst industrial 

country— after around 1870 began to relinquish its position as the world’s 

industrial leader remains a puzzle to which we return below (chapter 14).15

Small and Medium- Sized Enterprises

The role of smaller enterprises (SME) in German industrialization de-

serves some attention here, though the topic necessarily remains some-

what elusive. Fewer micro- data are available except for the relatively few 

fi rms whose growth into large ones is documentable. German historiogra-

phy long treated much of their history under the heading of Handwerk, or 

“handicraft,” often as a threatened group.

Offi cial statistics shed a little light. Thus, as total nonagricultural em-

ployment in Germany grew from a bit more than 7 million in 1882 to 

more than 14 million in 1907, the share working in the 3 million smallest 

fi rms (those employing 1– 5 persons) in 1907 declined from about 60 per-

cent to a little more than 30 percent. With about 1.5 persons per unit, these 

were small establishments indeed (table 12.3).

A somewhat more differentiated view is presented in table 12.4.

The numbers suggest that despite relative decline, smaller fi rms re-

mained an important economic factor in the early twentieth century; 

though these statistics have their limits.16 We can move a step further by 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



The Growth of Industrial Enterprise, Large and Small / 191

Table 12.3 Number & Size Class of Producing Units in Manufacturing and Shares of Total 

Number & Total Employment, 1882– 1907 (in 1,000s & percent)

Year

Total Number 

(1,000s)

With 1– 5 

Employed (%)

With 6– 50 

Employed (%)

With More Than 

50 Employed (%)

Units Employed Units Employed Units Employed

1882 3,005 95.9 59.8 3.7 17.4 0.4 22.8

1895 3,145 92.8 41.8 6.5 24.7 0.8 33.5

1907 3,424 89.8 31.2 8.9 26.4 1.3 42.4

Source: Fischer 1976: 533; Reckendrees 2015.

Note: The units quantifi ed here in the offi cial censuses were Betriebe, or “operating units.” Strictly 

speaking, they were not fi rms, since a relatively small number of fi rms maintained more than one 

unit (plant or branch).

Table 12.4 Number of Persons per Establishment in German Manufacturing Branches 

and Share in Plants with 50 Persons or More, 1882 & 1907

Branch of Industry

1882 

Persons 

Per Plant

Share in Plants 

with More Than 

50 Persons (%)

1907 

Persons 

Per Plant

Share in Plants 

with More Than 

50 Persons (%)

Mining & metallurgy 81.3 92.4 163.5 96.6

Quarrying, glass 6.6 33.1 16.2 52.5

Metal- working 2.8 18.7 6.1 47.0

Machines, apparatus 4.3 46.8 11.9 70.4

Chemicals 7.8 51.0 16.3 69.8

Textiles 2.6 38.2 8.0 67.5

Food & drink 3.0 20.0 4.0 21.8

Clothing 1.5 3.0 1.9 12.9

Average 2.6 26.2 5.2 45.5

Source: Burhop 2011: 139.

drawing on some older work by economic historians who took a closer 

look at the handicraft branches (Handwerk). In a memorably short article 

Wolfram Fischer suggested that the growth of certain groups of craft work-

ers (such as bricklayers or tailors) could be coupled with available branch 

estimates of output (say, of building, or clothing) for the period from 

1850 to 1913 (Fischer 1972: 338– 48). He supplemented this argument 

with sample data taken from empirical studies of craft workers (carpen-

ters, printers, mechanics, bakers, and so on), showing for the period from 

1875 to 1907 a growth of output and capital and use of credit roughly 

comparable with industry as a whole. To some extent, then, we may look 

on these fi rms as SMEs, the forerunners of today’s vaunted “middle class” 

enterprises. Nevertheless, the successful transition from a prospering small 

craft workshop to a medium- sized or large enterprise seldom happened, 
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and the few cases for which we have evidence suggest that something more 

than technical handicraft competence was required to make it.17 It may be 

useful to look at a few examples to illustrate what was involved.

It seems likely that family fi rms, constrained by the wish to maintain 

continuity of control, were well represented in the category of SMEs, of-

ten in what we may call “niche branches.” Such was the case of the wire- 

weaving fi rm Haver & Boecker, founded in 1887 in Hohenlimburg (Sauer-

land) with twelve employees. Early attempts to mechanize wire- weaving 

and cut labor costs disappointed— and brought a dead loss of 20,000 

marks written off (Pierenkemper & Tilly 1987). Stiff competition and la-

bor costs in Hohenlimburg induced the fi rm to move to Oelde in eastern 

Westphalia, where wages were lower and market conditions more favorable 

(a railway connection, a nearby cement works). Here the fi rm mechanized 

its weaving operations, acquiring an Otto- type gas engine as power source. 

As its business prospered, it enlarged its labor force, which rose gradually 

from 25 persons in 1897 to 120 in 1907. Mechanized production paid off: 

between 1897 and 1907 (real) labor productivity rose by 44 percent, real 

wages by 4 percent. In 1914 the fi rm, with its capital of 135,000 marks, of-

fers us an example of a successful middle- class enterprise.

Mechanics could also develop into family enterprises. The machine- 

maker Th. Calow & Co. in Bielefeld owed its start to the founder’s employ-

ment as works- master in the Ravensburger Spinning Mill in the late 1850s. 

His work there familiarized him with the needs of the textile industry, and 

in 1863 he founded a new fi rm. It began with construction of transmission 

and bleaching equipment, gas meters, and boilers, later expanding into 

steam engines and a variety of machine tools. Begun in 1863 with 12 em-

ployees, by the 1870s his fi rm employed around 100 persons (Ditt 1982: 

75). Many such fi rm histories exist, and available bibliographies suggest 

that the above- cited examples could easily be expanded (Pierenkemper 

2000: 28– 40).

Finally, it is useful to keep in mind that the viability of some big indus-

tries with a relatively small number of dominant producers— such was the 

automobile industry by the early twentieth century— depended on a large 

network of smaller enterprises that supplied inputs such as tires, electri-

cal equipment, fuel, parts, repairs, sales, and other services, without which 

the attractiveness of automobiles, for instance, would have been much di-

minished (Horras 1982: 196– 213). Their overall quantitative importance 

can only be guessed at, but the number of directly linked establishments 

grew from 66 in 1901 to 154 in 1906, their employment from 1,476 to 

12,219 persons.
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All of these fi rms began small, and many, if not most, remained so. 

Some made use of a new business form available since 1892, the private 

limited liability company (Gesellschaft mit beschränkter Haftung, or GmbH). 

Recent evidence on its emergence suggests that the GmbH was an institu-

tion better able to fi t the needs of smaller fi rms than the corporation or 

the private partnership (Guinnane et al. 2007). That author shows that the 

share of industrial and commercial enterprises taking the GmbH form and 

reported in the 1907 census was already 10 percent— just as large as those 

organized as corporations (and the GmbH share of the sample of 130 “au-

tomobile enterprises” cited above was 17 percent). The GmbH share in to-

tal employment of labor was slightly lower, but in the relatively high- tech 

branches of chemicals and machinery,it was between 13 and 19 percent. 

With an average number of 64.3 workers per fi rm, they were dwarfed by 

corporations (with 458.1 persons), but still far above the average for all 

fi rms (5.2).18 We return to its importance in the next chapter.
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The growth of business enterprise depended decisively on fi nance, and 

company law played an important role. In 1870 the Prussian state replaced 

its strict joint- stock concession policy with a new law based on fulfi llment 

of only a minimum of registration requirements. This facilitated the forma-

tion of hundreds of new companies— many of them fl imsy constructions— 

and the notorious boom and bust of the 1870s. Both boom and bust in-

volved many banks, and thus will deserve our attention again below. For 

now we note that one important consequence of the fi nancial crisis was 

the public and political reaction to the hundreds of company failures, 

many of which were revealed to have been no more than empty joint- stock 

shells designed to enrich insider promoters and defraud gullible investors 

(Wirth 1874: 2:514– 16; Rosenberg 1967: 70, 73; Kindleberger 1984: 125– 

26). Thus, in 1884, after long deliberation, a new law regulating corpora-

tions came into force that strengthened the rights of shareholders, raised 

the minimum share eligible for trade to 1,000 marks, lengthened the time 

between founding and eligibility for trade on the stock exchange, and 

so forth (Reich 1979, Tilly 1982, 1990, Schubert & Hömmelhof 1985).1 

The law gave established corporate enterprises more market power with 

respect to newcomer fi rms and probably promoted merger activity and 

concentration.

The Company Law of 1884 corresponded to the needs of large- scale en-

terprises, but proved less suitable for smaller ones. Critics of the law in the 

German Reichstag debate on it raised this point (Guinnane et al. 2007): 

they called for a hybrid between partnerships and corporations, and they 

pointed to the fl exibility of the British corporate act of 1862 (which en-

couraged formation of SMEs) as a competitive advantage that Germany 

might copy. For the less capital- heavy needs of smaller enterprises (SMEs), 
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ordinary partnerships came with the risks of unlimited liability and un-

timely dissolution (withdrawal of a partner and his or her capital), while 

corporations had high start- up costs and came with the risk of “minority 

oppression” (for instance, when one group of investors could not prevent 

another from actions with private benefi ts that reduced the value of the mi-

nority’s shareholdings). We may thus see the law of 1892 authorizing the 

formation of private limited liability companies (Gesellschaft mit beschrän-

kter Haftung, or GmbH), the ownership shares of which were not publicly 

tradable, as an answer to this defi cit. In the year of its enactment the legal 

universe of German fi rms had three components:

ordinary partnership (Offene Handelsgesellschaft, or OHG): 90 percent of all 

fi rms

limited partnership (Kommanditgesellschaft, or KG): 9 percent of all fi rms 

(a small share of these as KGaA, or partnerhip limited by shares)

corporation (Aktiengesellschaft, or AG): about 1 percent of all fi rms

The GmbH found immediate acceptance. Its growth seems to have come 

largely at the expense of ordinary partnerships, whose share of all newly 

registered fi rms by 1912 had dropped to about 60 percent, with GmbHs in-

creasing their share to one- third. By 1913 more than 26,000 such fi rms ex-

isted, representing a capital of more than 2 billion marks (compared with 

5,486 joint- stock companies [Aktiengesellschaften] and a capital of almost 

9 billion marks) (Reckendrees 2015: 254).2 This might suggest that GmbHs 

were taking the place of partnerships that in the absence of the 1892 law 

would have continued to grow. Their sectoral distribution and size, how-

ever, raise the possibility that they also slowed the growth of the smaller 

corporations.

Money and Banking

The 1870s brought fi nancial trouble to Germany, as we have seen, but it 

also gave birth to two important and constructive changes in the coun-

try’s monetary system: (1) the introduction of a new national currency, the 

mark, based on the gold standard, the transition from silver facilitated by 

the reparations imposed on France in 1871, the “5 billion”; and (2) the 

creation of a truly national central bank of issue, the Reichsbank, whose 

operations began in 1876, simultaneously with the new currency. The 

Reichsbank built on the organizational and material structure of the Prus-

sian Bank (whose assets and liabilities it absorbed), which had come to 
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serve, if imperfectly, as central bank for most of northern Germany. The fi -

nancial benefi ts of these two changes did not become visible in the 1870s, 

but by the 1880s both were rapidly becoming an integral, dependable part 

of the banking system. We make reference to their importance again below, 

but for a fuller picture we encourage readers to consult the available lit-

erature, and we offer no detailed discussion here (Borchardt 1976, Burhop 

2011, Otto 2002, Flandreau 1996).

Turning away from those changes, we may look on the crisis of the 

1870s as a shock that had long- run consequences for the development of 

German banking and industrial fi nance. The events of the 1870s offered 

certain opportunities utilized by the banks, a connection we attempt to in-

terpret from an informational perspective. The following paragraphs dis-

cuss several of these.

To begin with, as mentioned above, the stock market boom of the 

1870s included the founding of many new joint- stock banks, but by 

1874 more than one- third of these had already failed, and many others 

were in trouble. The bust stimulated concentration processes in which 

the survivors emerged with larger market shares. The survivors— several 

of them the “great banks” of the future— began to drive out and replace 

the private bankers as well as their weaker joint- stock rivals. The Deutsche 

Bank offers perhaps the best example. Founded in 1870, it bought out 

the weak Berliner Bankverein and Deutsche Union- Bank in 1876. By the 

end of the decade it was Germany’s biggest commercial bank (Gall et al. 

1995: 23). The other big banks, however (for example, the Disconto- 

Gesellschaft,  Berliner Handelsgesellschaft, or Darmstädter Bank), were 

not far behind.

The rise of the “great banks” also owed a great deal to the public’s nega-

tive views on company promoters, views that were shared by many capital-

ist investors. The Company Law of 1884 built on this. By increasing the 

power of those who supplied the capital for new enterprises, it indirectly 

strengthened the banks’ importance, especially that of the bigger banks 

centered in Berlin, location of the country’s principal securities market. Pri-

vate capitalists, many of whom had been burned in the crash, tended to 

avoid promoters and began to prefer investments associated with the joint- 

stock banks that operated in that market. The latter increasingly gained the 

capital market business formerly dominated by private bankers. Moreover, 

as corporate institutions, they developed organizational structures better 

able to operate supraregionally and to diversify their business than the pri-

vate banking fi rms they began to replace (Da Rin 1996). Private bankers 
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had founded many of the joint- stock banks and remained long associated 

with them; but their infl uence declined (Wallich 1978).

The crisis of the 1870s dramatically brought home to the banks the dan-

gers of fi nancing industry, and in its aftermath, they intervened decisively 

in the affairs of some of the heavily indebted Rhenish- Westphalian steel 

companies. Even the prestigious Krupp fi rm, saved from fi nancial embar-

rassment by a Prussian government- sponsored loan of 10 million thalers 

(30 million marks), had to accept banker- monitoring conditions. The big 

Berlin bank Disconto- Gesellschaft undertook the most dramatic step. The 

efforts of the steel companies— Krupp, the Bochumer Verein, Rheinstahl, 

and Gutehoffnungshütte— to drive their rivals out of the market for steel 

rails by price cutting threatened them all and shocked the creditor banks 

into action. The Disconto- Gesellschaft demanded formation of a steel rail 

cartel, and its threat to one- sidedly support its own special client, the Dort-

munder Union, proved suffi cient to bring about the cartel in 1876 (James 

2011: 74– 76; Wellhöner 1989; Fischer 1965: 89; Wengenroth 1986).3 Such 

intervention had the effect of a signal to “the market” that these banks 

were credit- worthy. To some extent, the many bankers registered on indus-

trial supervisory boards then and in the years to follow represented the 

same kind of signaling.

The big banks operated on the basis of a banking business model that 

combined industrial lending with active participation in the issue and trad-

ing of securities on the capital market. This combination was risky, and it 

led the joint- stock banks to hold relatively large capitals. The larger their 

clients, the larger the capital the banks had to hold.4 Again, we can inter-

pret this as a signal the banks sent to the capital market to emphasize their 

willingness to pay the price of the risks they bore. The interesting fact that 

in 1913 the three largest German enterprises (by size of equity capital), and 

seventeen of the twenty- fi ve largest, were banks refl ects this stance. This was 

unique among the industrial countries of that time.

The readiness with which the big Berlin banks expanded rapidly from 

the 1880s on by establishing branch offi ces and, where local bankers were 

well established, by means of cooperation agreements with the local banks 

(called Interessengemeinschaften), throughout the country refl ected in part a 

response to informational needs. This spatial growth enabled the big banks 

to acquire information about the regional and sectoral distributions of sav-

ings and investment needs and thus to diversify their business operations 

(Pohl 1986: 61– 69). Similarly, the development of overseas connections via 

branch offi ces, participation in foreign banks, or cooperative  agreements 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



198 / Chapter Thirteen

offered an additional way to secure better information on international fi -

nancial conditions and diversifi cation of their business operations. Most 

successful in this respect was the Deutsche Bank, but others, such as the 

Disconto- Gesellschaft or the Commerz-  und Disconto Bank, also devel-

oped close foreign connections (Pohl 1982, Krause 1997, Tilly 1991b).

The business model used by Germany’s big commercial banks as “uni-

versal banks” seems to have paid off in terms of stabilization of returns on 

bank shares, as shown in fi gure 13.1.

The strong position of the big banks in the German capital mar-

ket underlay the important role they played in promoting and fi nancing 

the country’s larger industrial enterprises. In addition, however, the con-

tinuous monitoring of current account movements, indirect control over 

managers via the shareholder assembly and supervisory board, and di-

rect participation in the issue and trading of shares and other securities 

on the security exchanges gave those “universal banks”— so- called due to 

simultaneous participation in normal commercial banking and in capi-

tal market operations— advantages that mitigated the classical problem of 

 informational asymmetry usually connected with arms- length credit rela-
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tionships. The close, almost insider industrial role of the banks might be 

said to be one of the outstanding characteristics of German industrializa-

tion, a role long recognized by economists and economic historians (Mar-

shall 1919: 223–24, 356–57, Schumpeter 1939, Gerschenkron 1962, Sylla 

& Toniolo 1991: 18–20, 181–84, Burhop 2002).5

Those economic historians have also long wondered about what or how 

much the big banks contributed to German industrial growth; a consider-

able literature on the subject exists.6 Most historians agree that the banks’ 

infl uence affected mainly large enterprises and wealthy capitalists, but their 

approaches to the problem have differed. Most recently, Carsten Burhop 

has found econometric evidence strongly suggesting presence of a posi-

tive infl uence of the banks on industry for the period from 1850 to 1882, 

but none for the following years to 1913 (Burhop 2006). That is consistent 

with the view, held by several contemporary observers and later by some 

economic historians, that the larger industrial enterprises from the 1880s 

on became increasingly independent from bank fi nancing and even strong 

enough to exploit competition among the banks (Jeidels 1905; Riesser 

1910; Gerschenkron 1962: 21; Wellhöner 1989). Other econometric studies, 

however, based on the concept of asymmetric information, found that pre-

sence of bank representatives in the supervisory boards of large industrial 

enterprises had an effect on how those companies fi nanced their operations 

in the later period (Fohlin 1999, Burhop 2006, Becht & Ramirez 2003, Leh-

mann 2014). Yet a third approach took an Anglo- German comparative per-

spective, stressing the much stronger support that the German banks gave 

to industry, via both current account (short- term) credits and capital market 

services (Tilly 1999a). Despite differences, most authors agreed on the pres-

ence of close relations between the big banks and large- scale industry.

The historically unique syndrome of market power that came to con-

nect the great banks with large- scale industrial enterprises built on two in-

stitutional preconditions. First, the Reichsbank, founded in 1876 as central 

bank, proved to be a reliable source of liquidity for the big banks when 

their relatively risky business of industrial fi nance brought them under 

pressure (as in the banking crisis of 1901). In addition, its nationwide giro 

system provided payments services that served and also complemented 

the great banks’ operations. An interesting feature of the main branch 

offi ces— located in bigger cities, such as Cologne, Leipzig, or Hamburg— 

was the advisory committees composed of local businessmen who were 

also Reichsbank shareholders, some of them bankers. This fact, coupled 

to a diversifi ed branching network and close ties to the Reichsbank, gave 
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the German banking system a degree of stability that contrasted sharply 

with the pre- 1913 crisis- prone US banking system (Burhop, Guinnane & 

Tilly 2018).

By tradition the banks maintained close connections with the securities 

markets (especially in Berlin), and it was from these that a good part of 

their business infl uence derived. True, the government intervened in the or-

ganization of the securities exchanges, with increases in sales taxes in 1881 

and 1885, and in 1896 it even enacted a ban on futures transactions. But, 

on the whole, these measures may have even tended to enhance the at-

tractiveness of the big banks for potential investors, especially for securities 

issued by the banks’ industrial customers.7

Qualifying the Role of the “Great Banks”

The well- documented role of the “great banks” should not blind us to the 

importance of other fi nancial institutions and practices. Several of these are 

worth mentioning here.

A fi rst important point concerns the German stock market in Berlin 

(mentioned above). Surprising results of recent research show that this cen-

tral market played a more important role than earlier work had suggested. 

A recent econometric study by Lehmann- Hasemeyer and Streb argues that 

between 1892 and 1913 innovative fi rms (innovativeness as measured by 

their patent histories) achieved better IPO (initial public offering) pricing 

results when introduced for trading than less innovative ones.8 High- tech 

industries, such as engineering and chemicals, were strongly represented 

in the sample tested. A particularly interesting fi nding is the signifi cance of 

the subsequent performance of innovative fi rms for explaining their good 

IPO pricing results. This implies that investors not only knew the patent 

histories, but could pick “winners.” An earlier publication by Lehmann- 

Hasemeyer also focused on IPO results, showing that big banks had no 

effect on those results, their oligopoly power diluted by competition 

(Lehmann 2014). Caroline Fohlin (2007), however, found that the long- 

term performance of bank- connected fi rms was better than independent 

ones, and that this positive bank infl uence derived from the link to the 

stock exchange. The ready acceptance of risk fi nance by stock market inves-

tors could help explain why big bank credit became less decisive for indus-

trial growth in the 1890– 1914 period. Berlin, moreover, was not the only 

stock exchange that mattered: exchanges in Frankfurt am Main, Leipzig, 

and Dresden, and Munich or Augsburg, also served the needs of smaller, 

regionally important fi rms. All told, capitalization of listed fi rms has been 
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estimated (for 1913) at 20 billion marks (Burhop & Lehmann- Hasemeyer 

2016: 429– 51).

Declining infl uence of the big banks is a second point. Toward the end 

of the century, even heavy industry showed growing independence from 

the banks, as evidenced by the maintenance of multiple bank connections, 

useful as a bargaining tool to improve borrowing conditions. In some cases 

(Krupp, Bochumer Verein), this represented reaction to the 1870s, when 

banks had virtually dictated the conditions (Feldenkirchen 1982,  Wellhöner 

1989, Wengenroth 1986). Some evidence on large enterprises suggests that 

they fi nanced their operations from retained earnings in leaner times (the 

1880s and early 1890s), utilizing bank services above all when market 

conditions were especially buoyant, or when larger projects (such as merg-

ers) were at stake (Fohlin 2007; Feldenkirchen 1982: 269– 302;  Wellhöner 

1989; Tilly 2003: 108– 10).9

A third qualifi cation derives from an overall quantitative perspective. The 

macro- economic weight of “great banks” declined after 1880 ( table 13.1). 

Taking the incorporated credit banks as a whole, we can trace a growing 

share in total assets held; but even so, they lagged behind the public savings 

banks. Moreover, we need to recognize that the activities fi nanced by other 

institutions— urban infrastructure, urban housing, industrial investments 

of smaller fi rms, or agricultural improvements— were of at least equal eco-

nomic importance. Table 13.1 offers an overview.

We look a bit more closely here at two institutions, whose growing im-

portance stemmed from self- imposed limits of the great banks business 

model, especially its concentration on wealthy capitalists and large enter-

prises. This left out the fi nancing of new, innovative but risky small and 

medium- sized enterprises, or of the capital investments in housing and in-

frastructure that came with urbanization (especially in the smaller cities)— 

Table 13.1 German Financial Institutions, 1860– 1913 (total assets in billions of marks)

Institution 1860 1880 1900 1913

1 Note- issuing banks 0.95 1.57 2.57 4.03

2 Joint- stock credit banks 0.39 1.35 6.96 22.04

3 “Great banks” — 0.90 3.30 8.40

4 Private bankers 1.50 2.50 3.50 4.00

5 Public savings banksa 0.51 2.78 9.45 23.56

6 Credit cooperativesa 0.01 0.59 1.68 6.17

7 Other b 0.89 4.71 16.34 31.20

8 Total, all institutions 4.25 13.50 40.50 91.0

Source: Goldsmith 1969, 1985, Holtfrerich 1989, Tilly 1986.
a Includes central offi ces. b Mortgage & land banks & insurance companies.
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fi elds that were not neglected by the savings banks, the mortgage and land 

banks, and credit cooperatives.

The public savings banks, seen collectively, clearly came to represent 

Germany’s largest fi nancial institution. The growing stream of savings 

that accompanied rising living standards and the widening of the middle 

classes since the 1880s fl owed largely into these savings banks, located as 

they were all over the country, in big and small cities and even in villages. 

Indeed, this savings potential supplied the main reason behind the readi-

ness of the big banks in the 1890s to expand their network of branches 

and to cooperate with local, smaller private banks (Pohl 1986). As organs 

of local government, the savings banks followed a business model based 

on the “regional principle.” That is, the savings they collected should serve 

local investment demands. Many local governments benefi ted especially 

from this practice, which eased borrowing. Recent work on just one of 

these banks suggests that the regional economy and local businesses could 

also benefi t. An analysis of local lending by a savings bank in Württemberg 

for the period 1907– 13 shows that a high proportion of mortgage- secured 

loans fi nanced not simply real estate, but also the investment needs of 

small enterprises (and a surprising number of entrepreneurial “success 

stories”) (Proettel 2013). Further exploration of local savings banks could 

be rewarding. If the lending experience of this savings bank was repeated 

across the country— terra incognita— it would mean that savings banks 

played a much more important role as agents of economic development 

than economic historiography has thought. That possibility would qualify 

certain limitations often associated with the savings banks business model, 

that is, that local savings and investment needs did not always coincide.

A second limitation, however— that savings deposits were not easily 

transferable, that is, by check or some other “cashless” medium—would still 

apply to the pre- 1908 period. The development of supralocal organizations 

that linked savings banks with one another—begun regionally and crowned 

in 1884 by formation of the German- wide Deutsche  Sparkassen-  und Giro-

verband (German Savings Banks and Giro Association)— weakened the fi rst 

limitation, and in 1908 a new law, which gave savings banks the right to 

offer their customers cashless payment services, eliminated the second one. 

These steps gradually gave the savings banks a more middle- class character, 

enhancing the competitive threat they posed for the private and corporate 

banks (Ashauer 1998, Deutsche Bundesbank 1976, Trende 1993 [1957], 

Born 1977).

Development of the credit cooperatives followed a more complex pat-

tern than did savings banks, though important parallels can be recognized. 
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The pioneering Schulze- Delitzsch cooperatives, largely an urban phenom-

enon, served the needs of artisans, petty traders, and small workshop own-

ers. Schulze- Delitzsch was a well- known liberal politician who saw coop-

eratives as an institution that could help workers, and especially craftsmen, 

to protect their interests against “monopolizing businessmen” (Guinnane 

2013). Meanwhile, a separate type of cooperative (associated with the 

names of Raiffeisen and Haas) brought the principle of self- help to family 

farmers in rural areas. The success of these small- scale cooperatives built 

on their unique ability to “capitalize on the information and enforcement 

capabilities implicit in their small size and local organization.” They oper-

ated in very small areas, 80 percent of them in districts with no more than 

3,000 inhabitants. The importance of locality was refl ected in the fact that 

loan applicants who lived outside of the cooperative’s village had to sup-

ply collateral more frequently than did the “locals,” who were more easily 

monitored by other members and the cooperative’s management. Unlim-

ited liability could draw community sanctions. One recent historian has 

called this “peasant nosiness the basis of their effi ciency.”10

In contrast to savings banks, the cooperatives were private entities, 

fi rst acquiring juridical status with laws of 1867 and 1889. We cannot go 

into details here, but the measures (especially the spread of limited liabil-

ity) were especially important for credit cooperatives, for they eased the 

creation of supralocal organizations designed to serve the needs of indi-

vidual cooperatives. Like the saving banks, local cooperatives could face 

risky imbalances between assets and liabilities, and the central organiza-

tions helped spread the risk by monitoring and by providing welcome ser-

vices  (such as customer information or payment facilities). By 1913 the 

credit cooperatives had become an important part of the German fi nancial 

world. They did not have the “clout” of the great banks or the public saving 

banks (see table 13.1), but with nearly 20,000 credit cooperatives spread 

across the country and more than 2.5 million members, their infl uence 

was not negligible (Guinnane 2013: 42– 141; Deutsche Bundesbank 1976: 

66– 68).

In international comparative perspective, the German fi nancial system 

is characterized as a “bank based” system and contrasted with the Anglo- 

American “market- based“ system (Burhop, Guinnane & Tilly 2018). Ray-

mond Goldsmith’s older comparative estimates of fi nancial wealth offer 

quantitative support for this view: though the importance of securities in 

Germany’s estimated total fi nancial assets grew from an average, 1875– 85, 

of 17.4 percent to an average, 1912– 14, of 20.0 percent, international com-

parison shows that in this regard, Germany was well behind its main com-
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petitors France, Great Britain, and the United States (1912– 14) (Goldsmith 

1985, tables 8.5, 8.6, 8.7):

France: 37.4 percent

Great Britain: 35.6 percent

United States: 42.2 percent

This, however, could refl ect both dominance of the banking system in Ger-

many and German use of foreign markets for securities transactions— two 

equally plausible explanations.
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F O U R T E E N

Germany in the World Economy, 

1870s to 1914

Introduction

Between 1870 and 1914 Germany became a major player and partner in 

the world economy. That is, the world economy became more important 

for Germany, just as Germany became a more important economic factor 

for other nations. That interdependence is one of this chapter’s themes. It 

refl ected the advantages of an international division of labor, but brought 

with it political problems, both for Germany and for other nations simi-

larly involved. The general theme of interdependence is too big for a book 

of this character. We therefore limit our discussion in this chapter to four 

sub- topics:

1. German industrial exports as a challenge to Britain’s world leadership

2. The extent of German import dependence and the rise of protectionism

3. German capital exports and the question of international rivalry

4. Germany’s transition from a land of emigration to land of “labor imports”

Before opening this discussion, a few comments and some statistics can 

help indicate the rough importance of Germany’s foreign trade for its econ-

omy. Figure 14.1 shows the trend of commodity exports and imports.

The trend is accompanied by a reduction of the commodity trade defi -

cit. The trade defi cit in the period was offset by a surplus in services (freight 

and insurance earnings) plus net income from foreign investment (Torp 

2005: 373; Burhop 2011: 104). The trend of the ratio between foreign trade 

and national product refl ected an increasingly open economy. Between 

the 1870s and the last prewar years (1909– 13) the export ratio grew from 

8.5 percent to 15.8 percent, the import ratio from around 15 percent to 
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14.1 German Exports and Imports, 1872– 1913 (in millions of marks in current prices)

Source: Torp 2005: 373.

Table 14.1 Shares of 4 Countries in World Exports (percent)

Country 1874– 78 1879– 83 1889– 93 1899– 1903 1909– 13

Germany 9.5 10.0 10.4 11.5 12.2

France 11.7 10.2 9.4 8.4 7.5

Great Britain 17.3 16.7 15.9 14.2 13.5

United States. 10.0 12.1 12.0 14.3 12.7

Source: Torp 2005: 62.

Note: Important changes in the structure of German exports and imports took place, refl ecting a shift 

in the country´s comparative advantage. Table 14.2 offers a rough summary of the changes.

just over 19 percent.1 Table 14.1puts German exports between the 1870s 

and 1913 in world context.

Most obvious is the decline of foodstuff exports. It refl ected the “grain 

invasion” of the 1870s, mentioned earlier (chapter 9) and growth of inter-

mediates, also the growing competitive advantage of the German sectors 

producing intermediate goods (such as machines, steel structures, or chem-

icals). Most of the increase of raw materials exports was attributable to 

coal. Imports refl ected largely German industry’s demand for raw materials 

(such as special metals, ores, cotton, wool), offset by the declining shares 

of intermediate and fi nished goods. The small share of fi nished goods im-
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ports seems unusual— little more than one- third of British fi nished goods 

imports at this time (Deane & Cole 1969: 33).

The regional structure of Germany’s foreign trade changed somewhat. 

Europe continued to absorb more than 75 percent of its exports, another 

16– 17 percent going to the Americas (mostly the United States). Imports, 

however, shifted away from Europe (falling from 73 percent to 57 percent), 

the difference absorbed by the United States, Asian countries, African coun-

tries, and countries in Oceania (Torp 2005: 76– 83).

Anglo- German Trade Relations

The fi rst theme considers German- British trade relations, for these have had 

an important place in the historical literature, have raised sensitive policy 

issues, and represent a kind of touchstone for evaluating the link between 

economic and political tensions. For both Great Britain and Germany we 

observe a continuing growth of exports, a growth marked by two character-

istics and best illustrated in tabular form (see table 14.3).

The fi rst point is that exports (measured nominally) grew roughly in 

step with the economy as a whole, rather slowly in the period 1880– 96, 

more rapidly thereafter to 1913. This pattern characterized many countries, 

and also harmonized with the long cycles Spiethoff estimated for the Ger-

man economy during these years.2 That raises the question of causation: 

did Germany’s economic growth simply refl ect an (exogenous) increasing 

demand of the world economy for its exports, or did both of those changes 

depend on yet a third factor (such as prices)? Second, and unsurprisingly, 

the period from the 1870s to 1913 witnessed a considerable industrializa-

tion of German exports. Between 1872– 74 and 1909– 13 the share of in-

Table 14.2 Structure of German Exports & Imports, 1880– 1913

Years Foodstuffs a Raw Materials Intermediate Goods Finished Goods

Exports in Current Prices (in Percent of Total)

1880– 84 20.9 13.9 15.3 49.9

1910– 13 10.2 15.5 21.0 53.3

Imports in Current Prices (in Percent of Total)

1880– 84 33.4 36.4 19.3 11.9

1910– 13 33.4 43.1 14.7 8.8

Source: Hoffmann 1965: 152– 55.
a Includes drink & tobacco.
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Table 14.3 World Exports and the Growth of Anglo- German Trade, 1880– 1913 

(annual rates of growth)

1880– 1896 1896– 1913

World Exports

Total 1.16 5.04

Finished goods 1.02 5.21

German Exports

Total 1.17 6.19

Finished goods 2.14 6.32

Finished goods to Great Britain 2.02 4.58

British Exports

Finished goods 0.82 4.31

British imports, fi nished goods 2.21 3.40

Source: Hilgert 1945; Buchheim 1983: 31, 132.

termediate and fi nished industrial goods in total exports grew from about 

53 percent to 74 percent (Burhop 2011: 105).

Both of these observations on German exports bear on the question of 

Anglo- German trade rivalry. We begin our discussion by noting that German 

industrial exports grew more rapidly than those of Great Britain in both pe-

riods; the same applies to the growth of German industrial exports to Great 

Britain. In this respect, however, we see (in table 14.3) that the increase in 

the second period roughly refl ects Britain’s increased imports of fi nished 

goods— that is, the change was by no means particularly noteworthy.

The “industrialization” of German exports followed a similar pattern. In 

the 1860s agricultural goods and other primary products had considerable 

weight in German exports, while nearly one- quarter of Britain’s grain im-

ports came from Germany. In the 1870s that changed radically. In 1880 the 

share of nonindustrial exports to Britain was still more than 40 percent, but 

by the 1890s it had dropped to 33 percent and by 1913 to about 28 per-

cent. The pattern refl ected the structural change in all German exports, and 

thus a structural shift in the international comparative cost advantage of the 

German economy— away from land- intensive to capital and labor- intensive 

products. This change, blameless though it was, clearly transformed the com-

plementary character of Anglo- German trade into a competitive  relationship. 

The rivalry potential grew. Table 14.4 illustrates this development.

British concern about German competition fi rst surfaced in the 1880s, 

based on worries associated with a loss of economic dynamism and ex-
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pressed in an offi cial Royal Commission on the Depression of  Trade and 

Industry, which reported in 1886.3 It complained about German exports 

invading the British domestic market, products alleged to be copies of Brit-

ish ones, such as musical instruments, toys, silken goods, also assorted im-

plements of iron. The offi cial report led to enactment of the “Merchandise 

Marks Act” in 1887, which came to be known as the “Made in Germany” 

law. Basing the law on the belief that the German products were of inferior 

quality, its sponsors expected it to drive German products from the British 

market, but just the opposite resulted: British consumers tended to associ-

ate the label with higher quality goods, and the German “export offensive” 

continued (Pollard 1987, Feldenkirchen 1980, Saul 1980).

Interpretation of the British reaction, however, deserves some differen-

tiation by type of product. We look fi rst at consumer goods (as in the case 

cited above). From 1880 to 1896 the small share of German imports in 

British consumption rose here from around 3 percent to 7 percent. Such 

a share may seem unimportant, but it included products used daily and 

which played an important role in the country’s public consciousness: 

books, paper of various kinds, glassware, toys, or musical instruments. 

These were picked out by journalists in the 1890s to illustrate the “Ger-

man Danger.” A series of articles by E. E. Williams under the title “Made in 

Germany” seems to have touched a central nerve of British society, a shock 

effect that somehow encouraged development of a negative image of Ger-

many in Britain. In fact, however, the fi eld of producer goods represented 

the sector par excellence of German export success with respect to Britain. 

That point deserves some explanation.

According to Buchheim, “producers’ goods”— defi ned as chemicals, 

iron and steel goods, noniron metals, machines, and vehicles—contributed 

31 percent to the growth of German industrial exports to Great Britain be-

tween 1880 and 1896, but 51 percent to total German industrial exports. 

Between 1896 and 1913, however, 59 percent of German industrial export 

growth to Britain represented producers’ goods (only slightly less than the 

Table 14.4 Share of Industrial Finished Goods in Total Exports (in percent)a

1872 1880 1896 1913

Great Britain 86 84 82 76

Germany 53 60 70 72

World 38 38 37 38

Source: Hilgert 1945: 154– 67.
a Based on values in $ prices.
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65 percent of its overall industrial export growth in this period). Here, one 

speculates, the imports from Germany should have induced a stronger re-

action, but none was forthcoming. We are thus left with the impression 

that the initial “challenge” posed by German industrial power came as a 

shock in the 1890s, and given such negative political news as Kaiser Wil-

helm’s infamous “Krüger Telegram” in 1896 or his battleship- building 

policy announced in 1898, probably had foreign policy worries at its core 

rather than economic ones.

Nevertheless, the sources of German export success deserve attention in 

their own right. Various potential factors have been identifi ed, by contem-

poraries as well as by historians.4 Many, if not most, interpretations had 

low wages at the top of their lists. In fact, most of the available evidence 

shows that German wages around 1880 were much lower than those in 

Britain, and even around 1900 amounted to hardly more than two- thirds 

of British wages (Brown 1995: 502; Broadberry & Burhop 2010). In indus-

tries where the quality of labor and wage costs weighed heavily and both 

productivity and product quality came close to those of British producers, 

German exports had a competitive advantage. Such commodities as toys, 

musical instruments, or silken wares have been cited in this respect, but the 

same may have applied to branches of the producer goods sector. For ex-

ample, German exports to Britain concentrated on commodities in which 

low wages had considerable weight, such as steel exports in the 1880s, but 

though these imports— in the form of low- cost inputs for the ship- building 

industry— benefi ted British industry, many Britons complained about Ger-

man “starvation wages.” In 1905, the British Board of Trade came out with 

a report on the money wages and cost of living of German workers com-

pared to those of British workers. Its conclusion that German industrial 

workers were underpaid has found support in recent research on compara-

tive productivity and real wages in Britain and Germany for this period 

(Broadberry & Burhop 2010).

We see a second important source of Germany’s export dynamism in the 

growth of its science- based industries, above all, the chemical and electro- 

technical branches. These built on the country’s celebrated educational and 

research institutions, rapidly developed since the 1860s. Germany had not 

only a larger share of world trade here than Great Britain (twice as large), 

but also a substantial export surplus with the latter country. The macro- 

economic weight of these industries was less than 3 percent, and perhaps 

this was the reason why British industrialists and other contemporaries 

showed little concern about this challenge. Economic historians, however, 
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pointed out that “the English bourgeoisie should have been truly worried, 

for these were the industries of the future” (Pollard 1987, Saul 1980).5

Some of Germany’s important export branches owed their superiority 

with respect to Britain to organizational features, especially in marketing. 

By the 1880s, vertical integration of large German enterprises had pro-

gressed much further than for their British competitors. This applies to 

the chemical, electro- technical, machinery- making, and steel industry. The 

larger enterprises of these branches ran their own foreign marketing orga-

nization, establishing thereby direct contact with their buyers. This avoided 

the frictional losses often associated with the British “merchant system,” 

and made product innovation less risky and diffi cult to carry out. We add 

that the German marketing approach utilized knowledge of the foreign 

markets (language, customs, and so on) more fully than their British com-

petitors, adapting their products to changing tastes.

Even in cottons, the staple of Britain’s industrial revolution, Germany 

made some gains. The gains were slight (perhaps 3 percent of total exports), 

but they concentrated in high-  and middle- income countries, thus repre-

senting intra- industry trade, while British exports concentrated increasingly 

in low- income countries, where marketing questions mattered little. But 

marketing played an important role in the Anglo- German rivalry in fi nished 

cottons (Brown 1995). This story of German relative success is interest-

ing in several respects. First, its principal author, John Brown, emphasized 

that Germany’s gain on British leadership was relative, for even in 1913 the 

world share of German exports of fi nished cloth was no more than one- 

fourth of Britain’s. Second, he rejects the “low wage” argument for German 

growth by showing that lower wages mirrored lower productivity. The rea-

son for this was that German mills— in contrast to their British rivals— were 

not specialized, frequently changed product specifi cations, and thus had to 

accept shorter production runs and higher set- up costs. Third, Brown attri-

butes German success to the willingness of its producers to concentrate on 

high- and middle- income markets (United States, European countries, South 

American countries) and practice product differentiation, catering to  the 

different tastes and fashions in these countries. Qualitative evidence con-

fi rms that German producers focused more on acquisition of information 

about their foreign markets than did British ones, and Brown’s quanti tative 

evidence does show results consistent with the models of intra- industry 

trade (Linder) and monopolistic competition: German exports were highly 

 responsive to income differences, tariffs, and proximity (distance).

To some extent, fi nally, the German cartel system offered another kind 
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of marketing advantage. In connection with protective tariffs, for example, 

the steel cartel could offset periods of weak domestic demand by selling 

at lower prices in foreign markets, thus stabilizing their output over the 

business cycle, while British producers, as Feldenkirchen observed, found 

it necessary to reduce production at such times (Feldenkirchen 1988). Re-

peated British complaints about German “dumping practices” were not 

unjustifi ed. The balance of benefi ts and costs of such practices, however, 

may not have favored only Germany. The British economy could have 

compensated for the loss of comparative advantage in certain industries 

not only through cheaper or better imports, but also by the development 

of more profi table trading and fi nancial services. After all, that was the core 

of the British free trade position. Sidney Pollard cited this argument, but 

added that “in the long run it could not be expected that suffering indus-

tries could remain satisfi ed with changes that benefi ted the economy but 

damaged their own interests” (Pollard 1981). Until 1914, the contrast be-

tween the two countries remained unchanged. In one respect, the shift of 

Britain’s staple exports to the empire countries represented a kind of escape 

from Germany’s tariff- supported competition and one part of the changes 

that seemed to point to a more harmonized world economy (Saul 1960).

The Extent of German Dependence on 

Imports and Tariff Protection

From a static welfare point of view, we can see the economic value of ex-

ports in the value of imports they make possible. According to the classical 

theory of trade that served as standard reference in these years (also in Ger-

many), such an export- import exchange enabled an economy to achieve a 

greater welfare improvement than an expansion of domestic production 

alone. Many contemporary observers, however, did recognize certain nega-

tive aspects of that exchange, for example, reduced income for domestic 

producers of the goods imported, or increased dependence on foreign 

suppliers of key commodities (such as foodstuffs). Those statements, in 

shortened form, identify the economic core of the quasi- public debate that 

began in Germany in the 1890s, the question of “industrial state” versus 

“agrarian state.” Noneconomic questions arose in this debate— questions 

to which we will return. The economic argument concentrated, perhaps 

unsurprisingly, on protectionism, that is, on commercial policy, the princi-

pal instrument of German economic policy of these years. The question it 

touched upon— the importance of protection of domestic producers from 

foreign competition— was surely one of the hottest political questions that 
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marked the last decades of the Kaiserreich (Barkin 1970, Webb 1982, Puhle 

1975, Wagner 1902).

The economic changes underlying protectionist interest refl ected the 

transformation of the German economy from one having a comparative 

advantage in land- intensive goods to one based on skilled- labor, human 

capital- intensive goods. The balance of political power, however, favored 

the threatened producers of land- intensive goods.

Understanding this controversy requires going back to the 1870s, when 

the transition from a liberal to a protectionist policy began. That decade be-

gan with tariff reductions, which brought the average import duty to a little 

over 5 percent, keeping German rates roughly in step with liberalization in 

other European countries. The crisis that began in 1873, however, initiated 

a period of falling prices, including grain and iron, products that proved 

politically sensitive. The grain prices, of course, were related to the “Euro-

pan grain invasion” of these years (Lampe 2009, Torp 2005). As suggested 

earlier, this development affected the economic interests of East  Elbian 

grain producers and of the heavy industrialists, who agitated for protection 

against imports. In the language of political economy, depression condi-

tions transformed these interests into a “demand for protection.” The “sup-

ply” derived from the interest of Bismarck in enlarged customs revenues 

for the central government (Reichsregierung), for it had virtually no other 

source of income. He utilized the protectionist arguments of the agrari-

ans and industrialists, but his goal called for fi nancially productive tariffs, 

that is, tariffs low enough to encourage taxable imports. The Tariff Law of 

1879— by historians often celebrated as the “marriage of iron and rye”— 

corresponded in fact to Bismarck’s aims: the duties were modest, and the 

Reich’s revenues increased satisfactorily (Hardach 1967, Reuter 1977).

The protectionist spirit that Bismarck had legitimized, however, soon 

grew beyond the chancellor’s aims. Agrarian interests increased their pres-

sure. In 1885 and again in 1887 agricultural duties increased, initially from 

10 marks to 30, then to 50 marks per ton of wheat or rye, which meant, in 

effect, protection worth 30 percent and 50 percent of the world price. This 

was politically risky: for foreign policy, because the tariffs affected mainly 

Russian grain exports; and indirectly because they worked against German 

industrial export interests in the Russian market (Müller- Link 1977). In 

1890, with Bismarck’s dismissal, high tariffs became dispensable. As part 

of Kaiser Wilhelm’s “new program” (Neuer Kurs), a phase of “tariff experi-

mentation” began. Caprivi, the new chancellor, pursued a more liberal tar-

iff policy, and between 1891 and 1894, he concluded trade treaties with 

Austria- Hungary, Romania, and czarist Russia, which included substantial 
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reductions of the duties on agricultural products. This seemed like a policy 

that would further German industrial export interests and, through lower 

duties on bread grains, indirectly lower the living costs of industrial work-

ers (Torp 2005: 179– 92).6 It hardly had a chance to show its worth, how-

ever, for, quite fortuitously, in 1891 grain prices began to plummet. The 

agrarian interests remobilized, and with such effectiveness that a domestic 

political crisis arose, which ended Caprivi’s government and served as con-

text for the debate “industrial state or agrarian state.”

This debate, carried on between members of the Kaiserreich’s intellectual 

elite (mostly economists like Adolph Wagner, Max Sering, Lujo Brentano, 

or Max Weber) pitted an appeal, mixing romanticized judgments about 

agrarian life with protectionist arguments for preservation of a nationally 

self- suffi cient agriculture (Agrarstaat), against advocates of lower tariffs and 

continued promotion of industrial and city growth (Industriestaat). Histori-

ans such as Wehler have seen this debate as a “sham battle,” a smokescreen 

that obscured the true source of confl ict, namely, the determination of the 

country’s traditional elite to maintain their control over the political insti-

tutions of the Kaiserreich. The historian Harnisch agreed that the intellec-

tual level of the debate was low, but he also noted that it had the virtue of 

bringing the protectionism question to the attention of a widening circle 

of middle- class Germans (Harnisch 1994b, Wehler 1995: 3:619– 20). Of 

greatest importance, however, was the mobilization of the agrarian inter-

ests by the powerful Bund der Landwirte (German Agrarian League)— a 

mass organization encompassing several hundred thousand middle- class 

farmers, but dominated by the relatively small group of aristocratic owners 

of landed estates (Puhle 1975). Their electoral successes, beginning with 

the Reichstag election of 1893, soon gave them enough votes in the Reich-

stag and the Prussian Landtag to block any liberalization of tariff policy 

(Barkin 1970).

In the following years the agrarian lobby obtained an extension of pro-

tection to meat and animal imports by means of nontariff restrictions, 

thus ensuring the support by the many thousands of smaller and middle- 

sized farms engaged in “mixed farming.” In 1902 the Caprivi trade trea-

ties elapsed, and the so- called “Bülow reforms” initiated a further round 

of tariff increases, this time supported by the heavy industrialists organized 

in the CDI (Centralverband Deutscher Industrieller). The industrialists 

offered cooperation with the agrarian bloc as quid for the quo of legisla-

tion favoring their own interests (such as the bill authorizing naval expan-

sion) (Kehr 1930, 1966, Berghahn 1971). The rise of German protection-

ism, though driven largely by the agrarian interests, thus had an important 
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industrial component. The “market for protectionism” in the Kaiserreich 

produced, unsurprisingly, “winners” and “losers.” We summarize our view 

of the “balance” in the following fi ve points.

First, the big East Elbian grain producers— the main drivers of the move-

ment—reaped the greatest gains, though smaller farmers also benefi ted. 

The view that agricultural protection of the Wilhelmine period one- sidedly 

served the political interests of the Junker estate owners long dominated 

German historiography, but a more differentiated interpretation now pre-

vails (Webb 1982; Wehler 1995: 3:647– 61; Burhop 2011: 110– 17). Revi-

sion, pioneered by Steven Webb (1982), introduced the concept of “ef-

fective protection” into the tariff debate and showed that the small farms 

engaged mainly in animal farming also gained materially from protection-

ism (“effective protection” measures tariffs as a percentage of value- added 

rather than of price). This juncture was nicely characterized as an alliance 

of “pork and rye.” The revision contradicted an older work by Alexander 

Gerschenkron (1943), whose position suggested that this group’s support 

of grain tariffs was politically motivated, but economically irrational (since 

it raised their grain fodder costs and by helping the Junker raise domestic 

bread prices, may have also contributed to a weakening of urban domestic 

demand for meat and dairy products). The thousands of smaller farm own-

ers more specialized in animal production who gave the lobby its votes, 

however, were in fact benefi ciaries. This argument— reproducing Webb’s 

estimates— is summarized in table 14.5. The duties on products rye and 

wheat alone generated a substantial transfer of income from German con-

sumers to the grain producers estimated for the fi rst decade of the twenti-

eth century at 1 percent of the national net product per year. Moreover, if 

we include the effect of nontariff import restrictions— which kept cheaper 

foreign animal products from the German markets— the cost- benefi t bal-

Table 14.5 Effective Rates of Protection in Selected Branches of the German Economy 

(in percent)

Sector 1883– 85 1894– 96 1900– 1902 1911– 13

Smelting & steelworks 12 11 28 8

Martin steelworks — — — –  0.1

Rolling mills — — – 2 – 2

Cast iron works – 9 – 10 – 10 – 5

Rye 9 45 35 44

Wheat 7 33 28 36

Hogs & pork – 1 – 3 26 27

Source: Webb 1982: 309– 26.
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ance would worsen for consumers, and they were thus clearly the main 

“losers” in the game of protection.7

Second, tariff protection could not halt the continued decline in the 

size of the agricultural sector, but it is highly probable that it slowed the 

process. That is, the proponents of Agrarstaat may not have been wholly un-

successful. The hypothetical alternative of tariff- free imports of agricultural 

products— as suggested by British results— would have surely reduced the 

economic rents and income increases of owners of the factors of produc-

tion in German agriculture, thus reducing incentives to invest in its expan-

sion.8 As it was, agricultural investment continued to increase, and toward 

the end of the nineteenth century, the sector’s demand for labor led to a 

large- scale mobilization of seasonal foreign labor, mostly to the East Elbian 

producers. Without protection, that would have been unnecessary.

Third, in several respects it proved diffi cult to fault the arguments of the 

Agrarstaat defenders. One of these rested on the fact that German agricul-

ture grew impressively over the 1880– 1913 period, covering a rising food 

consumption and keeping roughly in step with population growth. Be-

tween 1871 and 1913 few staple products grew more slowly than popula-

tion, barley remaining the major exception. Weighting the four main grain 

products plus potatoes and meat by market values, the share of imports in 

domestic consumption developed as follows (in percent):

1870– 72: 5.2

1889– 91:15.5

1910– 12: 9.3

The estimate, moreover, probably exaggerates the weight of imports, 

since it excluded items that played an increasing role in the food budget 

of German households, products such as milk, vegetables, and fruit, the 

markets for which depended on domestic suppliers. German agriculture 

did not remain static. It modernized. The productivity of agriculture in-

creased over the period, and in certain areas, such as sugar beet produc-

tion, the achievement of German producers even led the world, serving as a 

model of modern technology and organization (Perkins 1981).9 When all 

is said and done, however, in key products— grains, root crops, and meat— 

German producers depended crucially on tariff protection, for agricultural 

productivity in other countries grew at least as fast as in Germany, and 

German products sold at prices that tended to lie above the world market 

price by approximately the height of the tariffs. Thus we are justifi ed to 

conjecture that, in spite of some compensating effect of progress in Ger-
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man agriculture, the tariffs may well have slowed the country’s rate of in-

dustrialization, its overall economic growth, and a rise in living standards. 

That conjecture also identifi es a second Agrarstaat argument for protection: 

without it the mass migration out of East Elbia into the already growing 

cities would have been much greater and would have strained their capac-

ity to absorb the newcomers without endangering social stability. On this 

reading, the Agrarstaat view represented wise “social policy.”10

Fourth, German protectionism included several important industries. 

The steel industry offers the best illustration of this. Table 14.5, cited above, 

gives some examples. In contrast to agriculture, certain branches of the 

German steel industry enjoyed a comparative cost advantage in the world 

market; in such cases protective tariffs to ensure survival were redundant. 

As instrument of steel cartels, however, they had signifi cant domestic re-

distributional effects: the tariff held domestic prices of pig iron and rolled 

steel goods above world prices, while tariffs kept imports out, thus en-

abling the German producers, strongly cartelized and vertically integrated, 

to gain at the expense of the no- cartelized branches of the economy. The 

short- run costs of this protection amounted to an estimated 7– 8 percent 

of the value- added output of the entire metal- producing industry for the 

period from 1900 to 1913— less than the agrarian duties, but not negligible 

(Webb 1980: 318). Webb also offers a longer run perspective: the close link 

between steel cartel and tariff protection enabled the German producers 

to expand exports at “dumping prices” in times of slack domestic demand 

and thus achieve a stabilization of output and capacity utilization not oth-

erwise possible. This would have reduced the ex ante risk perception of 

those producers and encouraged investment in more modern techniques 

and equipment, thus enabling them to improve their international com-

petitive advantage. The crux of the conjectural argument is that the in-

creased output of the protected branches of the steel industry may have 

been greater in value terms than the foregone production of the nonfa-

vored branches (Webb 1980: 323– 24). This is not implausible.

International Financial Relations

From the 1870s on, a growing web of fi nancial fl ows, both long-  and short- 

term, tightened the links between Germany and the world economy. By the 

1900s, Germany had become both one of the world’s largest exporters of 

capital and one of its largest short- term debtors. Here we look fi rst at the 

country’s role as foreign investor, often discussed under headings such as 

“Capital Export and Imperialism.” We then go on to describe the develop-
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ment of short- term capital fl ows, which largely involved banks, interpret-

ing this as one essential part of the gold standard that came to dominate 

international monetary fl ows in the period from the 1870s to 1914.

Germany’s “capital exports” took largely the form of portfolio invest-

ments, that is, the purchase of shares or bonds issued by foreign fi rms or 

countries. In addition, German fi rms also engaged in direct investment: 

they created or purchased physical assets domiciled in foreign countries, 

usually as business fi rms that operated there and generated profi ts.

Historians have given much attention to the quantitative question: how 

large were Germany’s capital exports? Unfortunately, exact fi gures on the 

extent of German capital exports before 1914 do not exist. Not only are 

fl ows of capital diffi cult to trace; but in the absence of balance of payments 

data, they are virtually impossible to specify. What information we have is 

based on contemporary estimates of stocks of assets at different points in 

time. Most of these derive from estimated portfolio investments and refl ect 

published statistics on the issue of securities, reports in the fi nancial press, 

and offi cial tax data based on security exchange turnover.11 For these we can 

draw on the summary of estimates by Christian Schaeffer, supplemented 

by an older estimate including direct investments (Schaeffer 1995: 100– 

102; Feis 1930: 68– 73). Table 14.6 reproduces these estimates.

Thus, German foreign investments increased from 1 billion or 2 bil-

lion marks in the 1870s to perhaps around 25 billion marks on the eve 

of World War I. This made Germany the world’s third most important ex-

porter of capital, behind Great Britain with around 82 billion marks and 

France with about 40 billion marks of foreign holdings (Edelstein 1982, 

Platt 1986, Davis & Huttenback 1986, Feis 1965 [1930], Levy- Leboyer 

1977). Between 60 percent and 70 percent of the sum for Germany rep-

resented securities (Schaeffer 1995: 101– 2; Waltershausen 1907: 101– 3; 

Arndt 1915: 445– 60).

Historians have also shown great interest in the geographical distribu-

Table 14.6 Estimates of German Foreign 

 Investment, 1883– 1913 (in billions of marks)

Year Schaeffer Feis

1883 4– 5 5

1892– 93 10 10– 13

1904– 5 16 15– 18

1913 20 22– 25

Source: Schaeffer 1995, Feis 1930.

Note: This also includes estimates of direct investment.
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tion of Germany’s foreign investments, not least of all because of the po-

litical sensitivity of some of the regions affected. A look at the regional 

studies, in addition, offers the possibility of a quantitative check on the 

accuracy of the overall estimates. We offer an example in table 14.7, which 

combines series on new issues (portfolio investments) with the German 

total, including direct investment, as of 1914.

We emphasize once more the crudeness of these estimates, a feature to 

some extent refl ected in the discrepancies of the last two columns of ta-

ble 14.7. Readers should note that these are gross fi gures— they exclude in-

vestments of foreign countries in Germany. In spite of such weaknesses, 

the numbers illustrate several features of German foreign involvement. We 

see a certain balance between the Americas and Europe as targets, with a 

shift in preference back toward Europe. Nevertheless, the greatest regional 

concentration of investment was for a time the United States. One study, 

indeed, has estimated German investments there at the end of 1913 at 1 bil-

lion dollars (or 4.2 billion marks).12 German interest in Latin America grew, 

however, and some historians have seen the investments there as roughly 

equivalent to those in the United States (Feis 1965 [1930]). Finally, we note 

the relatively minor fi nancial engagements in Africa and Asia. That deserves 

mention, if only because here was where Germany’s colonial interests lay. 

These amounted to around 2 percent of total German foreign investments. 

However we interpret this, it seems that imperialism theories that link capi-

tal exports to politically dependent regions do not apply.13

Unsurprisingly, Germany’s largest foreign investments after 1870 were 

Table 14.7 Geographic Distribution of German Foreign Investment, 1897– 1914 

 (in  billions of marks)

Region

New Issues Total Foreign Investment, 1914

1897– 1906 1907– 14 All Investment a Portfolio Investment 

Europe 10.6

Austria/Hungary 7.1 5.5 12.5 5.4

Russia 3.0 2.3

Turkey 1.8 1.0

Balkan States 1.7 0.4

North America 4.0 1.1 3.7 2.6

Latin America 1.1 2.1 3.8 1.4

Asia 1.7 0.9 1.0 0.6

Africa 0.2 2.0 1.0

Total 13.7 9.0 23.5 17.9

Source: Arndt 1915, Schaeffer 1995: 101.
a Includes direct investment; Arndt 1915.
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in Austria- Hungary, a refl ection of close economic ties as well as of the cul-

tural and political affi nity that bound the two countries together. In 1884 a 

contemporary estimated their value at 5.6 billion marks, about 40 percent 

larger than the sum estimated again for 1913. Most of this (about 60 per-

cent) represented government debt and about half of this sum was issued 

by the Hungarian government. By setting free Austrian and Hungarian 

savings for industrial investment in Austria and Hungary, German capital 

helped promote economic growth, especially in Hungary (Komlos 1983, 

Eddie 1989, Good 1984, Tilly 1994).

German foreign investment, however, even where and when it refl ected 

hard economic facts, could often lead into political confl icts. Czarist Russia 

offers a good example of this. In the 1860s, its government began an ambi-

tious program of railroad building, enlisting to this end German fi nancial 

capital, accompanied by the experienced productive services of German 

heavy industry, which began to supply needed material inputs, from loco-

motives to pig iron (Müller- Link 1977). The chronology of this investment 

mirrored both economic and political changes, for example, the condition 

of the German capital market, swings in Russian exports, or the Russo- 

Turkish War of 1877– 78. Perhaps the most dramatic shift came in 1887, 

when Germany increased its tariffs on grain imports, and Russia raised its 

tariffs on iron and steel products, in addition limiting the right of Germans 

to buy land in Russian Poland. Bismarck responded with his famous “Lom-

bard Verbot” (1887). With this measure Bismarck, as chancellor, ordered 

the Reichsbank to cease accepting Russian securities as collateral for loans, 

and this quickly led to collapse of the German market for those securi-

ties. Bismarck seems to have hoped that Russian dependence on German 

capital would cause the Russians to reverse their policies.14 This hope failed 

to consider the potential importance of the alternative of French fi nancial 

resources, which quickly came to dominate Russian capital imports; this 

shift also paved the way to the important Franco- Russian Alliance of 1894.

Nevertheless, despite the fl ight of Russian government securities from 

Berlin to Paris, the interest of German bankers in Russian railway fi nance re-

mained strong. German- Russian trade was important, after all, not least as a 

link between loans and the returns they generated. Between 1890 and 1913, 

in any case, German holdings of Russian railway securities doubled, reach-

ing by the period’s end a market value of close to 2 billion marks. These were 

attractive investments, as we shall show, and good returns could strengthen 

banker resistance to government wishes (Schaeffer 1995: 544– 57).15

Political considerations doubtless played a role in the development 

of German foreign investment after 1870, but they offer little help in the 
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search for a general explanation. We see the principal pervasive cause be-

hind that investment to lie in its relatively high profi tability. Thanks to the 

availability of information on the market performance of securities traded 

on the German stock exchanges, we can estimate rates of return realized by 

German investors in domestic and foreign securities over the period 1870– 

1913. Figure 14.2 shows the average returns of samples of foreign and do-

mestic securities.16

We see at once that foreign securities yielded higher returns than do-

mestic ones.17 Under the assumption that period average returns refl ected 

expected returns and annual fl uctuations around that mean expected risk, 

we may interpret the results as follows. On the one hand, German investors 

realized higher returns from foreign securities, though the higher volatility 

of the latter— largely fi xed- interest bonds— meant that investors had to ac-

cept higher risks than required for investment in comparable domestic se-

curities.18 On the other hand, these foreign securities were less volatile than 

domestic industrial equity. We may take this to imply that they fi lled a gap 

in German investors’ portfolios, an argument occasionally made by bank-

ers. Toward the end of the period, in any event, the differences diminished, 

in part refl ecting improvements in the international fl ow of information 

between investors and the recipients of their capital.19
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Table 14.8 Mean Realized Returns and Standard Deviations of Foreign & Domestic Secu-

rities Traded in German Capital Market for 2 Periods, 1871– 1913

1871– 91 1892– 1913

Securities Mean Returns Standard Deviation Mean Returns Standard Deviation

All foreign .0856 .0904 .0560 .0425

All domestic .0675 .0693 .0335 .0400

Domestic bonds .0451 .0318 .0237 .0320

Source: Tilly 1992.

Both fi gure 14.2 and table 14.8 show the long- run decline in returns 

over the period, a trend that refl ects both a presumed diversifi cation of 

German portfolios (result of a “learning process”) and reduction of other 

types of perceived risks (such as default or political confl ict). For this pe-

riod, it seems, the returns to private investors in foreign securities justifi ed 

their considerable investment, and did not represent a use of savings that 

came at the expense of growth of the German economy. German bankers, 

who initiated and then profi tably intermediated the investment opportuni-

ties, thus contributed to the effi ciency of the country’s capital market.20

Readers familiar with fi nancial economics and portfolio theory may 

wonder whether German bankers and investors also considered the covari-

ance of individual security returns with overall market returns. A rational 

investor, after all, might even choose low- yield securities with negative co-

variances as a means to improve his or her portfolio (the return/variance 

ratio). The data used here did not reveal examples of such behavior. On the 

contrary, estimates of all security classes showed positive covariances. Un-

der the stringent assumptions of the Capital Asset Pricing Model,21 we es-

timated the expected return on a given security class as linearly dependent 

on its risk relative to other securities and the return on an riskless asset, 

using the “covariance” as the standard measure of portfolio risk.

Table 14.9, based on estimates of 33 classes of securities traded in the 

German market, attempts to offer one illustration of its usefulness. The 

lefthand regression shows our indicator of returns and the strongly positive 

covariance of the individual security groups with the market as a whole. 

The righthand regression shows the return to the security group relative to 

the market’s riskless asset (Prussian consols). This is known in common 

parlance as the “risk premium,” and it is shown here as the individual 

group’s share in the risk of the market portfolio. It proved virtually useless 

as a tool for explanation of returns, but the negative signs on the variables 

OBL (bonds) and FOR (foreign securities) suggest a slight bias favoring 
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bonds and foreign securities— in effect by lowering the risk premium they 

would have borne.

Portfolio investment dominated Germany’s capital exports during the 

period, but German industrialists and bankers also carried out a great deal 

of direct investment. Industrial fi rms such as Bosch founded subsidiary off-

shoots in France and England to improve their marketing position there. 

The same applied to the large chemical companies, such as BASF, Bayer, or 

Hoechst, which set up dependent fi rms in Russia in the 1880s in response 

to that country’s protective tariffs. Most direct investment, in fact, refl ected 

marketing aims. Nevertheless, we do have examples of investment under-

taken to ensure access to valuable natural resources, for example, by Krupp 

or Thyssen, which became partners (or shareholders) of Spanish, Swedish, 

or Russian companies owning iron ore properties.

Bankers initiated some of the most ambitious ventures, mixing port-

folio investment with the creation of physical assets in the host countries. 

Perhaps the best known project was the Baghdad Railway, which grew out 

of participation of German banks in loans made to the Turkish government 

in the 1880s. The railway’s historical notoriety derived from its connection 

with politics of the “Great Powers” (Great Britain, Germany, France, and 

Russia) and the following run- up into World War I. That story has been 

well told elsewhere and needs no repeating here.22

South America gives us an instructive example, however: the Deutsche 

Überseeische Elektrizitäts- Gesellschaft (DÜEG), founded in 1898 in Bue-

nos Aires. It followed in the footsteps of the Deutsche Bank, which had 

founded a South American bank in 1886— the Deutsche Übersee- Bank 

(German Overseas Bank), with branches in Argentina, Chile, Bolivia, and 

Table 14.9 Returns & Risk of Securities Traded in German Capital Market, 1871– 1913

Independent 

Variable

Dependent Variable

Rit a t- statistic (Ri- Rf)//Cov(I,m) t- statistic

Constant 1.0475b 118.86 5.2030 .69

Cov(I,m) 4.6570b 3.43

Dummy (OBL.) – .0140 – 1.72 – 2.3528 – .28

Dummy (FOR) – 14.6800 – 1.64

R2 .4556 .0211

N 33 33

Source: Tilly 1992.
a Rit = (At + (Pt –  Pt –  1)/Pt –  1) –  I. A = annual income of security as percent of par value. P = 

price of security as percent of par value. I = infl ation rate of price level. Rf = Prussian consols.  
b Signifi cant at 1% level.
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Uruguay. Emil Rathenau and his AEG (General Electric Company) devel-

oped the project in concert with Berlin bankers, the negotiations being 

then conducted with the city of Buenos Aires through the Deutsche Bank’s 

Overseas Bank. The DÜEG was conceived to build, own, and operate 

power stations and urban transport and lighting facilities, fi rst in Buenos 

Aires, then in other parts of Argentina and other South American countries. 

This program eventually absorbed large sums, and by 1913 the DÜEG’s 

capital amounted to 200 million marks, most of which was raised in the 

Berlin capital market. Its assets were more than twice as large. This seemed 

risky at the start, but the power stations performed well, and the program 

represented perhaps Germany’s most successful instance of foreign direct 

investment up to 1914.23 Its success, we speculate, refl ected the fact that it 

combined two of Germany’s most important competitive advantages: its 

prowess in electro- technical matters and its risk- taking big banks.24

Short- term Capital and the International Money Market

German banks also provided their customers with credit and payment ser-

vices for international transactions. For this service they drew on the fa-

cilities of the international money market, mainly in London, secondarily 

also in Paris. Bankers and traders in most countries saw “bills on London” 

as the standard international means of payment. Since the 1870s, however, 

nationalist- minded journalists and politicians had repeatedly voiced re-

sentment about this “dependence” and hoped German banks would cor-

rect it.25 That this did not happen refl ected two important dimensions of 

the international money market.

First, German banks drew on London and later, increasingly, on Paris 

for short- term credit because it was cheaper there than in Berlin or other 

German fi nancial centers. When the discount rate gap between these cen-

ters changed (in the period 1880– 1913), short- term capital responded by 

moving accordingly. Considerable sums were involved— at one point in 

1913, for example, 1.4 billion marks from London— and in these last pre-

war years, at times more than 1 billion marks from Paris were employed 

in Berlin. Cheapness and availability were the reasons why the Deutsche 

Bank, Germany’s biggest, had maintained (since the 1870s) a subsidiary in 

London, where it executed most of its foreign business.26

Second, the mobilization of foreign credit refl ected not only the strong 

demand and relative scarcity of capital in Germany, but also the increas-

ing attractiveness of the German money market for foreign bankers and 

capitalists. The establishment of the gold standard in conjunction with 
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the country’s expansion of foreign trade and investment gradually turned 

the mark into an internationally respected and usable currency. A foreign 

banker could see his capital in Berlin as a relatively secure and liquid as-

set, one that normally brought a higher return than in Paris or London. By 

the turn of the century the mark had become a “key currency,” and Ger-

man banks operated as international fi nancial intermediaries, borrowing 

short- term funds and using them to fi nance long- term investments, in the 

process earning the difference between interest rates (fi g. 14.3).

As some wary contemporaries noted, however, this development brought 

with it certain risks— inadequate liquidity and dependence on foreign cred-

itors (Plenge 1913). Up to 1914 the system worked well, but the extent to 

which the international ties of German banking represented stabilizing di-

versifi cation or simply greater risks remains an open question.

International Migration of Labor

Between 1870 and 1913 Germany experienced considerable population 

movements across its borders. Up to the early 1890s, emigration clearly 

dominated; thereafter and up until 1914, emigration declined while in- 

migration increased. By the 1900s the latter may have outweighed emigra-
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tion. We focus here on the outward fl ow, a mass migration, largely to the 

United States, which formed, economically speaking, part of an emerging 

transatlantic labor market.27 The quantitative dimensions of this European 

fl ow to the “New World” were enormous, between 1850 and 1914 includ-

ing possibly as many as 40 million persons! A huge wage and income dis-

parity generated powerful incentives. By 1870 US average incomes were a 

good deal higher than those in Europe.28 More relevant was the level of US 

real wages (for unskilled workers), which may have been more than three 

times as high as those in Europe.29 Accordingly, economic historians have 

emphasized the transnational labor fl ows as responses to international 

wage and income differences.

A striking feature of this interpretation is the demonstration that those 

wage and income differentials declined over the period from 1850 to 

1914—a fi nding that supports the notion of “convergence.” This applies 

to a sample of (mostly European) countries. The European countries of 

emigration experienced (excluding the United States and Canada) an even 

higher degree of convergence, refl ecting the more rapid wage growth in 

North America.30

The aggregate, rather benign view of European migration history just dis-

cussed, however, may not fi t the German case so well. By the 1870s, Germany 

was a relatively big country, and though its contribution of around 4 million 

persons to transatlantic migration between 1850 and 1914 was substantial, 

its emigration was conditioned by several factors, some of them peculiar 

to Germany (for instance, its ongoing population growth, or its important 

links with Eastern Europe). The real wages of German unskilled workers 

rose by well over 60 percent in the period, but because real wages rose faster 

in the United States, the transatlantic gap remained. In the smaller Scandi-

navian countries and Ireland, in contrast, the rate of emigration was higher, 

and its positive impact on domestic labor and wages naturally much stron-

ger. Here the gap declined. The data presented in table 14.10 confi rm this.

Nevertheless, North American wage levels doubtless remained a rele-

vant factor for German emigration decisions over the period, working as 

a more or less constant magnet, or “pull force,” in complex concert with 

“push” factors, such as population pressure or dwindling employment 

opportunities at home. One of the most important elements in the Ger-

man case was the fateful decline of prices and the economic depression 

that swept across the agrarian East Elbian provinces in the 1870s, for it 

was in this region that the mass exodus of the 1880s— between 1880 and 

1893 some 1.8 million persons left Germany— found its readiest recruits. 
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Table 14.10 Percentage Rate of Change of Real Wage Ratio of Home to 

Receiving Countries and Rate of Net Migration per 1,000 Inhabitants in a 

Sample of European Countries, 1870– 1913

Countries Ratio, Rate of Change Net Migration Rate

Scandinaviaa 55 – 4.08

Ireland 27.4 – 11.24

Germany – 2.1 –  0.73

Europeb 23.3 – 3.51

Source: Williamson 1996.
a Average of Denmark, Norway & Sweden. b Average of 10 European countries 

without Germany.

Table 14.11 Emigration from Prussian Provinces in Relation to German Emigration, 

1871– 94

Number Region 1871– 79 1880– 89 1890– 94 1871– 94

(1) 5 East Elbian provinces a 170,830 444,943 163,971 779,744

(2) Row (1) + Brandenburg 192,419 512,533 190,046 894,998

(3) Germany 508,639 1,361,900 462,160 2,332,699

(4) (1) as % of (3) 34 33 35 33

Source: Mönckmeier 1912.
a East Prussia, West Prussia, Pomerania, Posen, Silesia.

Table 14.11 illustrates the importance of the “classic” East Elbian agrarian 

provinces for German emigration in this period.31

The imposing outward fl ow of the 1880s, largely of young persons, 

stimulated nationalistic- minded worries, shared by politicians, journalists, 

and academics, and even provoked discussion of colonies as an alternative 

to the “strengthening of Germany’s rivals” feared from emigration (Wehler 

1995: 980– 85, Bade 1980). There is no need to pursue such concerns 

further here: German colonies could never serve as a serious alterative to 

America, which by mid- century had already become not only a land of im-

migrants but also an important market for German exports and target of 

German foreign investment. More interesting are the contemporary critics, 

who mixed worries about East Elbian out- migration— often described as 

Landfl ucht, or “fl ight from the land”— with analyses of its putative causes. 

Two of these deserve attention: the shortage of land for smallholders and 

high rates of natural increase, the combination of which meant “popula-

tion pressure.” Contemporaries seem to have regarded these as confl icting 

hypotheses, but more recent work shows them as complementary.32 Mod-

est increases in small holdings and labor- intensive peasant family farming 
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took place, but big owners’ hold on land over the period remained strong, 

while improved nutrition lowered mortality rates. The combination pro-

duced a regional excess supply of labor that chose out- migration.33

Out- migration from East Elbia did not necessarily mean emigration. By 

the 1880s, Germany’s growing industrial regions had just about exhausted 

local labor potential, and employers began to look eastward for recruits. 

Thus, as the last great wave of German emigration moved abroad, a nearly 

equal fl ow of labor from East Elbia to the west took place within the coun-

try. Emigration slowed to a trickle in the mid- 1890s, but the east- west 

movement of labor, stimulated by industrial and urban growth, continued. 

Here, our concern is the importance of out- migration of about 1 million 

persons for the agrarian regions they left.34 As early as the 1880s, the larger 

landowners were complaining about labor scarcity (Leutenot) and found 

an answer in the recruitment of foreign laborers from neighboring Rus-

sian Poland and Galicia. They valued this source of labor, not only for 

its cheapness but also for its adaptability to the seasonality of their labor 

needs— a condition that refl ected the spread of root crops and mechaniza-

tion of threshing and reaping. To some extent, the policy adopted doubt-

less refl ected anti- Polish sentiments shared by Prussian political leaders. 

The historian Klaus Bade has emphasized this aspect: “the idea was above 

all to insure that the needed supply of labor from the east did not become 

permanent immigrants, that they remained a part of a transnational re-

serve seasonally mobilizable” (Bade 1982: 194). In the 1890s it led to a 

system of “foreigner control” supported by the government, symbolized 

in 1907 by the transfer of power to confer “temporary residential rights 

and work permits” to the so- called “Prussian Field Worker Central.” The 

strict enforcement of reverse migration eastward when the seasonal work 

load ended (Rückkehrzwang), added to this rather dark chapter of German 

migra tion history (Bade 1980).

Thus Germany became an importer of labor services but not a land 

of immigrants. This chapter of German migration history, however, may 

have had a positive side. German employers in mining and urban con-

struction in need of manpower for heavy and onerous tasks (such as ditch- 

digging)—for which the supply of willing and able German workers was 

limited—copied East Elbian agrarian employers and drew on mobile re-

serves in neighboring countries. Bade rightly called this the employers’ 

“foreign reserve army.” When business conditions were good, employers 

could and did obtain exceptions from the seasonal “reverse migration” 

rule. Since the opposite applied in slack times, foreign labor played a con-
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tracyclical role in the developing Prussian- German labor market. The “for-

eign reserve army” had a second feature, which hurt German workers in the 

short run: it intensifi ed competition for employment on the lowest rungs 

of the work world. We speculate, however, that in the long run, the willing-

ness of foreign workers to fi ll the jobs with the lowest social status and 

greatest disutility probably accelerated the upward movement of natives 

into more skilled types of employment, directly, in the case of those leav-

ing East Elbia for the industrial regions farther west (Bade 1980, Kaelble 

1983). But in concluding, fi nally, it is important not to forget that the con-

trol system clearly refl ected nationalistic interest supported by government 

and would not have come about without it.

Germany in the World Economy in Perspective

Between 1870 and 1914 Germany became a major player in the world 

economy. Here we briefl y review its role in the light of its impact on the 

international political climate. We see none of the four dimensions of Ger-

many’s growing economic importance in the world as a direct threat to the 

peaceful and confl ict- free development of international relations. The ab-

solute and relative growth of German exports to Great Britain evolved, not 

as part of an international zero- sum game, but as an element in the struc-

tural changes of an expanding world economy, changes marked, for exam-

ple, by the transformation of Great Britain from workshop of the world 

to world banker. German protectionism, in contrast, had a more negative 

character. Initially, of course, it represented a response to increased grain 

exports from other countries. Its continuation, however, derived more 

from domestic political confl icts and interests than from international in-

fl uences, and some observers have seen it as an income- raising factor that 

could benefi t other countries. German capital exports also represented a 

complementary element in the international division of labor, and we see 

no strong correlation between the expansion of foreign investment and 

political confl icts, though certain commitments (such as Turkey) later sur-

faced as confl ict- laden. The fourth dimension, international migration, ef-

fected an income- promoting redistribution of labor in the world without 

infl uence on world confl ict potential. Germany’s restrictive “labor import” 

policy, however, did include some antiharmonious nationalistic elements.

The connection between Germany’s international economic relations 

and global political confl ict in the late nineteenth century appeared, it 

seems, in indirect form. The growing weight of its economy in the world 
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tended to strengthen the claim of its leaders to Great Power status, while 

the spread of its foreign economic interests did increase the probability of 

confl icts with other Great Powers. Where national political aims came to 

coincide with economic interests that collided with those of other coun-

tries, as in the Near East or in the navy- building program of 1898, inter-

national tensions could grow.
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Urban Growth, 1871– 1914

Economic and Social Dimensions

This chapter focuses on urbanization— the relative growth of population 

living in cities— and some of the more important economic and social 

changes that accompanied it: population growth and migration; living 

standards, including housing and health conditions; educational oppor-

tunities; and economic inequality. These were changes that affected the 

human capital, growth potential, and welfare of the German population 

in these years. As such, they called forth political reactions, from both the 

population and the state. Of course, within the scope of this book, we can 

only touch on the issues raised by such topics and indicate where inter-

ested readers can learn more about them.

Population Growth and Demographic Transition

Population is obviously not an exclusively urban phenomenon, but it is 

included here because of its relevance for all of the other subtopics that fol-

low. The chronological pattern of births and deaths, shown in fi gure 15.1, 

is a starting point.

The surplus of births over deaths produced a rate of growth of 1.1 per-

cent per year, 1870– 1913, and between 1900 and 1913, a rate of more than 

1.4 percent p.a. This happened despite considerable emigration in the 

1880s. Noteworthy above all is the decline of death and birth rates toward 

the century’s end. They embodied together one of the most momentous 

social changes of the entire period, their coincidence representing “the de-

mographic transition.” At the period’s beginning, German mortality was 

relatively high in comparison with England or France, its urban death rates 

higher than rural ones. Improvements in health conditions, discussed be-

low, brought city mortality rates down and below those of rural areas by 
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15.1 Birth and Death Rates in Germany, 1870– 1913 (per 1,000 inhabitants)

Source: Hoffmann et al. 1965: 173–74.

1913. Birth rates fell by nearly one- third between 1875 and 1913, a change 

attributable mainly to a remarkably rapid decline in marital fertility (Guin-

nane 2003: 53– 55; Spree 1981: 78– 79, 179– 81). We hypothesize that it 

refl ected couples’ desire for smaller families, an interest probably aided by 

increasing availability of contraceptives in the 1900s.

Such arguments necessarily draw on contemporary work on fertility de-

cline, and this work has roots going far back to the 1970s and the Princeton 

European Fertility Project, to a seminal study by John Knodel on Germany, 

one of the project’s fruits (Knodel 1974). Knodel used indices based on 

the number of legitimate births per 1,000 married women with ages from 

fi fteen to forty- nine as proportions of the same ratio of Hutterite married 

women. He saw the abruptness of Germany’s fertility decline as a “revo-

lution in reproductive behavior” diffi cult to attribute to specifi c socioeco-

nomic changes (Knodel 1974: 241– 45). Nevertheless, his indices did show 

a clear urban- rural difference for Prussian districts 1880– 1911 (fi g. 15.2).

In recent years, moreover, the consensus has seemed to favor interpreta-

tions of the decline in German fertility as dependent on economic and social 

changes. A detailed (county- level) study of Prussia’s fertility between 1875 

and 1910 stresses a combination of such changes (for instance, improve-

ments in education, development of fi nancial institutions, development 
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of communications and transportation infrastructure, reduction in infant 

mortality) as “the forces that drove fertility in nineteenth- century Prussia” 

(Galloway, Hammel & Lee 1994: 58). A similar study of Bavaria’s fertility, by 

identifying socioeconomic varables (such as urbanization and female em-

ployment in industry) as co- determinants of fertility decline, points in the 

same direction (Brown & Guinnane 2002).1 The decline of fertility, fi nally, 

raises the question of the extent to which it refl ected a change in family de-

mographic strategy adapted to changing social and economic circumstances, 

a trade- off favoring more investment per child, that is, more human capi-

tal (Galor 2011). Some evidence from a recent study of patent history that 

links high- tech patents (science- based innovations) with research and de-

velopment departments of fi rms, income growth, and fertility decline at the 

county level supports this speculation (Cinnirella & Streb 2017: 222– 23).2

Urban Growth and Migration

We begin our discussion by considering the dimensions of city growth, 

which accelerated in the period. Between 1871 and 1910, cities with at least 

20,000 inhabitants grew at an annual rate of 4.2 percent, while large cities 

(those with 100,000 or more inhabitants) grew at an annual rate that ex-

ceeded 5 percent! Table 15.1 illustrates this trend.
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15.2 Indices of Decline of Total and Urban Marital Fertility in Prussia, 1880– 81 to 1910– 11

Source: Knodel 1974: 32.
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Table 15.1 Population and City Growth in Prussia & Germany, 1871– 1910

Prussia Germany

Year

Total 

(in 1,000s)

% in Cities 

≥ 20,000

Total 

(in 1,000s)

% in Cities 

≥ 20,000

% in Cities 

≥ 100,000

1871 24,691 13.0 41,059 12.5 4.8

1890 29,957 22.9 49,428 21.9 12.1

1910 40,165 37.1 64,926 34.7 21.3

Source: Hohorst et al. 1978: 43.

Table 15.2 Regional Differences in Prussian Urbanization, 1871– 1910

Indicator

Northeast a Rest of Prussia

1871 1910 1871 1910

Population (in 1,000s) 6,153 7,584 18,537 32,581

% in places < 2,000 75 62.2 58 33

% in cities ≥20,000 7 18 15 41

% in cities ≥ 100,000 1.9 10.7 6.3 25.1

Population density (per km) 50.85 63 70.8 115.2

Source: Hohorst et al. 1978: 42– 43.
a Provinces East & West Prussia, Pomerania, and Posen.

The table shows two noteworthy changes: population growth  accelerated 

after 1890 (from about 1 percent per annum 1871– 90 to about 1.4 percent 

1890– 1910); and more than 80 percent of the total increase was in cities 

having at least 20,000 inhabitants. The rate of growth of the larger cities 

was more than three times as high as that of the country as a whole, and 

between 1871 and 1910 their share of the total population rose from about 

12 percent to more than 34 percent! Seen in comparative perspective, this 

made Germany one of the world’s most rapidly urbanizing countries. No-

where in Europe was city growth more rapid.

The overall growth picture of table 15.1 conceals one important dispar-

ity: the lagging development of northeastern Prussia. Table 15.2 lists a few 

of the relevant indicators.

Incomparably slower urban growth in this region meant that many of 

the changes associated with that growth were missing or remained less de-

veloped here. That difference will become evident in the discussion that 

follows.3

Most of this city growth came from migration. The 1907 census showed 

that about half of the German population had been born elsewhere. That 

share for big cities was higher (about 60 percent), most of the migrants 
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Table 15.3 City Typology and Population Growth in Prussian Cities, 1875– 1905

Type of City (no.)

Population 

Increase 

(1875 = 100)

Share of Net 

Migration 

(%)

Mean Size 

(1905 in 

1,000s)

Absolute 

Growth 

(in 1,000s)

Commerce & fi nance (13) 264 75 174 1,410

Administrative cities (10) 210 70 53 280

University/rentier cities (8) 208 73 55 229

Heavy industry (9) 373 59 101 519

Textile industry (7) 185 25 85 274

Other industry (15) 327 59 75 784

Diversifi ed cities (24) 225 60 101 1,346

Berlin 211 67 2,040 1,073

All cities (87) 240 64 68 5,915

Source: Laux 1989.

coming from neighboring districts (Köllmann 1974b: 117). One study of 

a group of representative large cities in Prussia between 1865 and 1905 

placed net migration (estimated by the “residual method”) at more than 

70 percent of population growth: that is, in eight periods of 3– 4 years, net 

migration gains were about twice as large as natural increase.4 These gains 

mirror the direct effect of migration. In the Prussian northeast, cited above, 

negative net migration was substantial, the main reason for the region’s 

slow urban growth.5

Birth rates in the city sample of table 15.3 correlated highly with migra-

tion gains three to fi ve years earlier. Actual population growth here between 

1875 and 1905 was 1.76 times higher than that simulated by a model as-

suming growth by natural increase and no “residual” net migration gains. 

Note, however, that net migration gains actually “caused” a share of the 

subsequent natural increase registered over this long period (Laux 1989: 

133– 35). This is because of the relatively young age of migrants and a 

correspondingly high marriage rate. Urban migrants largely belonged to 

the age group 15– 30. The estimated average marriage ages were 24– 25 

for women and 26– 27 for men (Bleek 1989). For one big city, Hamburg, 

we have data showing migration as the principal factor driving marriage 

rates: in the 1880s, for example, more than half of all recorded marriages 

involved no native of Hamburg, while only 17 percent came about with-

out migrants. Some evidence suggests that city- born inhabitants had fewer 

children, perhaps refl ecting the contrast between urban and rural or small- 

town traditions (Köllmann 1974b, Reulecke 1985, Jackson 1979, 1980, 

Kamphoefner 1983, Tilly & Wellenreuther 1985). Urbanization and migra-

tion belong together.
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Migration refl ected largely the hope for material improvement. Both 

“push” and “pull” factors played a role, as in the case of transnational mi-

gration, discussed earlier. The East Elbian agricultural regions were a major 

source of city- directed “push” that involved long- distance movement— 

especially to the Rhenish- Westphalian districts (Bade 2005: 232– 34).6 

The movement to specifi c regions and cities also refl ected the “pull” of 

employment and higher incomes obtainable there. A wage gap favoring 

cities prevailed throughout most of the nineteenth century, but urban mi-

gration fl uctuated, concentrating mostly in phases refl ecting economic ex-

pansion, as has been shown for Berlin, Hamburg, Duisburg, or Dortmund 

(Tilly & Wellenreuther 1985, Jackson 1979, 1980, Wischermann 1983).

Migration indirectly contributed to one of the most distinctive features 

of German urbanization in this period: the growth of housing. Migration 

led to increased rates of marriage and household formation and, coupled 

to rising levels of income, raised the demand for housing. As scarcity 

pressed house prices (and rental levels) upward, the supply side responded 

positively. Wage levels and interest rates seem to have played a role, but 

it was demand that drove the increasing supply.7 Once in place and oc-

cupied, new housing had indirect effects on the urban economies. It fu-

eled the demand for consumer goods and services, and it called forth the 

need for substantial investments in the local infrastructure, for example, 

in streets, lighting, water, sewerage disposal, and so forth. The migration- 

housing syndrome thus represented an important link in the economic 

growth of this period. In fi gure 15.3, we offer a few crude estimates of the 

result described.

The discontinuous character of this urban growth, with its long swings 

and shorter cycles, deserves some emphasis. In addition, estimates of yearly 

movements to and from cities (mobility index) suggest an even higher de-

gree of measured instability than that shown here, as the work of several 

researchers has confi rmed (Heberle & Meyer 1937, Langewiesche 1977, 

Reulecke 1985: 72). A vast sociological literature has connected this mass 

movement with social disintegration, violent protests, and criminality, but 

the issue remains controversial (Köllmann 1974b; Brepohl 1957: 206; Reu-

lecke 1985: 139– 47; C. Tilly, L. Tilly & R. Tilly 1975; Bergmann et al. 1986).

In fact, since migration involved costs, moves to cities must have re-

fl ected a kind of positive cost- benefi t calculation, a behavior pattern not 

consistent with the disorientation emphasized in that older sociological 

literature. Migrants most likely refl ected a process of positive selection. 

Moreover, there is evidence that mobility tended to end with marriage. 

Workers became permanent residents (Bleek 1989).
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Germany’s large cities differed from one another considerably, depend-

ing on their function (administration, commerce, residential, and so on), 

but they were all residentially segregated (by status, wealth, education, and 

occupation). These growing cities grew spatially, into neighboring com-

munities, often annexing them. This refl ected migrants’ need for low- rent 

housing, and tended to enhance the divide between working- class districts 

and those of other social strata. It was not the only instance of spatial seg-

regation, but it was clearly the most important one. By the end of the cen-

tury the development of local mass transport (for instance, streetcars) had 

affected the spatial link between workplace and residence. Nevertheless, 

segregation continued. Rental levels and land prices offer one explanation 

of this continuity, but income levels seem to have been at least as impor-

tant, if not more so. In any case, comparisons of urban spatial structures 

leave no doubt about the closeness of the relationships between income, 

social status, and quality of housing (Fritzsche 1985: 159– 61).

The Place of Housing

Income inequality played a major role in determination of housing policy 

and its effects. In cities distributional inequality had a particular inten sity, 
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for (in Prussia and several other states) it was tied to the three- class sys-

tem of voting that could determine social policy, and in cities it infl uenced 

municipal decisions related thereto. This meant, for example, that in some 

cases two- thirds of the taxpayers in Class III (mostly working- class house-

holds) would control just one- third of the votes, no more than the 5– 6 per-

cent of wealthy taxpayers in Class I controlled, while Class II (mostly quite 

well- off households, with incomes well over 2,000 marks) was likely to 

produce representatives sharing interests with those of Class I. These two 

classes (I and II) were also the principal property owners in most cities. 

Given this political context, it was perhaps unsurprising that government 

intervention in urban housing remained limited during the Kaiserreich. 

This is a point deserving some discussion.

The empirical studies of urban housing in this period clearly refl ected 

the relatively free play of market forces. During the fi rst big housing boom 

of the early 1870s, reformer complaints about the shortage of housing and 

the spread of “usurious” rental prices dominated. In the collapse of the 

later 1870s, attention turned to the fraudulent character of many real es-

tate development companies and to their dubious business practices. It 

was at this point that the newly founded Verein für Socialpolitik launched 

its fi rst series of “scientifi c” investigations on housing (Teuteberg 1986). 

Two main principles became evident, which henceforth marked the posi-

tion of the “social reformers.” First, they called for a building program that 

assigned “small apartments” (or “workers’ dwellings”) the highest priority, 

to be fi nanced by public funds. Second, they saw the necessity of restrict-

ing the market determination of urban land prices, drawing as they did on 

the view that high real estate prices derived from monopoly- like control of 

 urban land and that this explained the “excessively” high rental prices.

This critical view of market- determined housing formed the basis on 

which liberal defenders of the market developed their counterarguments. In 

their view, excess demand for existing housing caused higher rents, which, 

in turn, produced higher land prices, and not the reverse.8 When the re-

formers spoke of a “supply gap,” they assumed that suffi cient demand pre-

vailed, but by this they meant working- class families’ need (or desire) for 

better housing, not at all identical with the idea of market demand. A sec-

ond argument took the reformers’ recommendation of “workers’ houses” 

as its target, pointing out that the construction of such houses needed to 

be fi nanced, and since the houses were unlikely to be profi table, this would 

involve subsidies, and thus would be paid by taxes on the wealthy.9

Nevertheless, despite the social reformers, residential housing remained 

very largely the product of market forces up to 1914. This refl ected the fact 
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that investment in housing faced virtually incalculable risks— related to the 

uncertainty on both supply and demand sides. An individual builder had 

to reckon with competing house- builders, who infl uenced his costs, while 

the demand for new housing, strongly affected by uneven swings in migra-

tion, also remained uncertain. Government- sponsored housing could not 

elude such risks, and public housing achievements up to 1914 remained 

“modest.” Nevertheless, there was improvement. One reason was that to-

ward the century’s end, real wages were rising, making better housing af-

fordable (Pierenkemper 2015). Another reason was policy, for some reac-

tion did result: by the 1900s the share of small (one- room) apartments in 

big cities like Hamburg, Berlin, or Frankfurt am Main rose considerably. 

The share of working- class housing designated as “poor” declined (Teute-

berg 1985, 1986, Wischermann 1986), and the the role of government in 

housing did not remain negligible. With compulsory fi re insurance, deed 

registries, and building regulations that gradually raised minimum sanitary 

standards, state policy determined much of the institutional framework, 

and there was more at the local level.

Labor and Social Policy: Political Background

Wage workers dominated urban immigration in this period: so, the his-

torians’ consensus (Hochstadt 1981, Bade 2005, Köllmann 1974b, Reu-

lecke 1985, Jackson 1980). The cities in which they arrived were already 

segregated by class, social status, and income. The arrivals concentrated 

themselves accordingly, enlarging and extending the urban working- class 

districts. This development doubtless enhanced the solidarity and class- 

consciousness among wage workers, just as it caused worries among 

middle- class social reformers, who hoped to integrate the working class 

into the growing capitalist society. On the surface, at least, it appeared that 

in these segregated “worker communities,” costs of solidarization and or-

ganization were low, and that just the opposite was happening, for it was 

in many of these cities that the labor movement— with its free labor unions 

and its “outsider” Social Democratic Party (SPD) found its strongest sup-

port (Wehler 1995: 772– 804, especially 796; Ritter & Niehuss 1980). Here 

we fi nd the greatest concentrations of a working class— increasingly marked 

by a kind of class- consciousness, a diffi cult concept we need to explain.

Class- consciousness derived from the experience of inequality. Materially 

this turned on both the inequality of means of sustenance and the inequal-

ity of political rights— social justice in its wider sense. Material improve-

ment in living standards over the period could have weakened the effects  
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of economic inequality. Workers’ real wages and living standards were ob-

viously crucial. The historians’ consensus is clearly that these were rising 

in the period. Evidence on the development of wages, food consumption, 

housing, and mortality is unambiguous: these elements of working- class 

living standards improved, even if the extent of improvement varied from 

indicator to indicator. The standard estimate of real wages, for instance, 

rose between 1880 and 1913 by an annual rate of 1.4 percent— just as fast 

as the economy as a whole— while child mortality fell among working- class 

families: among skilled workers by 25 percent, though among unskilled 

workers and household help by only 10 percent. Housing conditions also 

improved for workers, but the decline of housing designated as “poor” and 

the improvements of working- class dwellings registered were considerably 

smaller than the same variables showed for urban housing as a whole.10

Nevertheless, the overall increase in welfare, however welcome, could 

not mask substantial differences between the top, middle, and bottom of 

the social structure. Many contemporary critics found these differences rel-

evant for “the social question,” dominated as it was by the idea of social 

justice and disbelief that unreformed capitalist methods could lead to its 

realization. For the social reformers— the so- called Kathedersozialisten, or 

“lectern socialists”— that idea meant less inequality in the distribution of 

income between rich and poor, but especially less inequality between in-

come from capital and income from labor. In fact, reformers such as Karl 

Bücher or Adolph Wagner saw the fundamental social problem of the Kai-

serreich in the contradiction between “capital” and “labor.”11 Against this 

background, it is of interest that empirical investigations of personal in-

come in Prussia have revealed the following results: (1) inequality rose sig-

nifi cantly in the 1880s and 1890s, then remained at the higher level up 

to World War I; (2) income inequality was substantially higher in cities 

than in rural areas, and urban inequality correlated positively with the size 

of cities; and (3) viewed over time, the inequality of personal income ap-

pears to have correlated positively with the share of income from capital 

(Dumke 1991, Grant 2005: chap. 9).12

Class- consciousness, however, permeated the entire social pyramid, top, 

middle, and bottom. At the national level we see in the 1870s a conserva-

tive constellation at the top dominated by Bismarck and his class- ridden 

aristocratic compatriots. These men were determined to maintain a soci-

ety governed by men of property, landed, commercial, and industrial, and 

one free of socialist aspirations. Best known are the measures associated 

with Reich- Chancellor Bismarck’s program of social insurance, introduced 

in the 1880s. The political historiography has emphasized its importance 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Growth, 1871– 1914 / 241

as an attempt to wean the working class from socialist infl uence (Wehler 

1995: 902– 15). This lay behind his support of the one- man, one- vote elec-

toral law of 1871. His target was the urban working class. Events foiled 

his plans. The fi rst was an impressive surge of labor movement activity in 

the early 1870s, expressed in a great wave of worker strikes, some of them 

successful, and supplemented by growth and consolidation of the move-

ment’s political arm— its socialist party— strengthened as it was in 1875 

with the merger of Lassalle’s ADAV (General German Workers’ Associa-

tion) and Bebel and Liebknecht’s SDAP (Social- Democratic Workers’ Party 

of Germany). This development called forth a reactive response from the 

ruling conservative faction, for labor’s apparent organizing success, its dis-

regard for Bismarck’s plans, and its radical ideas and rhetoric, enhanced 

the fears and misgivings of the chancellor and his allies. The Reichstag elec-

tion of 1877, which showed the Sozialistische Arbeiter Partei (SAP, Social-

ists Workers’ Party) as the fourth- strongest party, strengthened these fears. 

Two assassination attempts on the Kaiser’s life in 1878 gave Bismarck a 

chance to act. It led to the fateful repressive Socialist Law of 1878, which 

forced the SAP to disband and to cease all political activity. Thus began a 

long period of isolation of labor leaders from political responsibility at the 

 national level.13

Social Policy: Implementation

The program of social insurance was Bismarck’s “carrot,” following the 

“stick” of 1878, and it came in three variants. The fi rst of these was the 

Workers Sickness Insurance Law of 1883, with coverage that grew from 

4.3 million industrial workers in 1885 to 13.6 million workers (including 

nonindustrial ones) in 1913. Workers paid for one- half to two- thirds of its 

costs, and its representatives were co- administrators of the branch offi ces 

(Krankenkassen) that ran it. It was not Germany’s fi rst social insurance col-

lective, but it was by far the most comprehensive, about eight times the size 

of existing programs. Its most important forerunner— the Knappschaften 

(KV) organized and run by miners and mine owners, and whose origins 

went back to medieval times— administered a sickness and disability pro-

gram covering 465,000 members, which was integrated into the Reich’s 

system.14 The 1883 law surely strengthened the demand for medical 

care. Indeed, another recent study of the Knappschaften argues that the 

“moral hazard” problem of an inability to observe the state of another 

person’s health could encourage workers to simulate illness (Guinnane 

& Streb 2011). The study shows that compulsory membership, the size of 
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a Knappschaft’s membership, the amount of sick pay, paid sick days, and 

share of costs borne by employers were factors enhancing simulation.15 To-

ward the end of the period, more careful monitoring by the KVs seems 

to have reduced simulation. This judgment probably applies to the Reich 

sickness insurance system as a whole.

The second step was the Accident Insurance Law of 1884. Contempo-

raries had long recognized the problem of industrial accidents, and the 

law represented an improvement over the Liability Law of 1871, which 

had placed the burden of proof on the injured worker. Its costs were borne 

by industrial fi rms bundled together in groups (Berufsgenossenschaften) of 

related branches, and it provided compensation to injured workers in a 

routine way. It suffered, however, from design weaknesses that limited its 

effectiveness: its undifferentiated method of assessing the insurance costs 

for individual fi rms— which varied considerably in degree of riskiness— 

gave those fi rms little incentive to invest in safety- reducing changes. This 

helps explain why accident rates— including many fatalities— continued to 

rise until 1905, when policy improvements helped them to level off and 

begin to fall.16

The third measure was the Old Age and Invalidity Insurance Law of 

1889. Organized on a decentralized basis with administrative centers in 

the individual states (Landesversicherungsanstalten), it emphasized the right 

of all male workers— at the age of seventy or over— to claim payments 

that were fi xed by law. The Reich contributed 50 marks per insured to the 

program’s funding, while the rest was shared equally by employers and 

employees. Contributions took between 1 percent and 1.5 percent of a 

 worker’s annual wages; the old age benefi t annually paid out 110– 80 marks, 

and the invalids’ pension (in 1911) amounted to an estimated 187 marks 

(Hentschel 1983: 21– 29). In 1911 it reportedly supported 1.1 million in-

valids. Opinions on its impact differ. One recent study of personal saving 

accounts in Prussian public savings banks, however, has suggested that the 

law’s benefi ts suffi ced to “crowd out” the personal savings of a large group 

of workers (Lehmann-Hasemeyer & Streb 2018).17 That is an argument 

supporting its effectiveness.

The Bismarckian social insurance program, modest though it was, rep-

resented a considerable achievement that offered workers more security 

and protection. To Bismarck’s chagrin, however, it failed to weaken the so-

cialist movement, which moved from one electoral success to another (in 

the Reichstag election of 1890 polling 1.5 million votes).

The state- sponsored insurance programs contributed to health improve-

ment by increasing the population’s access to medical care facilities, such as 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Growth, 1871– 1914 / 243

Table 15.4 Indicators of Health Care Facilities in Germany, 1876– 1910

Indicator (per 10,000 persons) 1876 1887 1900 1909

Number of MDs 3.2 3.4 4.9 4.8

Number of nurses 3.1 10.8

Number of hospital beds 24.6a 32.3b 48.3c 63.1d

Source: Hohorst et al. 1975: 151– 52.
a 1877. b 1886. c 1901. d 1910.

doctors and hospitals. Supported by central and local governments, these 

facilities expanded considerably during the Kaiserreich period. Table 15.4 

offers a few examples. The number of medical doctors (MDs) kept a bit 

ahead of population growth, but great differences in this respect between 

urban and rural districts persisted. In 1876, for example, the corresponding 

rate for the Prussian northeast was 2.0 doctors per 10,000 persons, and in 

1899, 3.2.

Doctors began to play an increasingly important role, helped by their 

integration in the sickness insurance program, by government support 

for better medical training at the university level, and by the attempts to 

eliminate amateur practitioners from the medical market. Big cities were 

relatively well supplied with qualifi ed MDs. Thus, in 1910– 11, 23 big cit-

ies reported an average of 8.3 MDs per 10,000 persons, well above the na-

tional average. They became articulate advocates of hygienic improvements 

(including disinfection of dwellings) and advised local governments on 

improvement of public health conditions (Spree 1981: 96– 114). In spite 

of such contributions, the consensus of medical historians is that changes 

in the urban water supply systems, in sewage treatment, in street cleaning, 

and in the sanitary equipment available in housing were of greater imme-

diate importance for observed improvements in health conditions (Spree 

1981: 115– 33; Brown 1988). We return to the extent and agents of these 

changes in the section on local government, below.

Mortality Changes

Changes in mortality are arguably the best indicator of overall health con-

ditions in nineteenth- century Germany. As mentioned earlier, mortality 

rates in Germany remained higher and declined later than in other Western 

European states (such as Great Britain or France). More to the point, city 

mortality rates remained higher than rural ones until early in the twentieth 

century, life expectancy at birth remained correspondingly lower. Spree’s 
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study cites estimates for 22 Prussian big cities in 1876 and 1900, compar-

ing their mortality rates to Prussia as whole (Spree 1981: 34– 35, 169). 

For the 22 big cities, the mortality rate per 1,000 inhabitants was 30.0 in 

1876, falling to 21.3 in 1900. For Prussia as a whole, the mortality rate 

per 1,000 inhabitants fell from 27.5 in 1876 to 22.3 in 1900— now higher 

than in cities .

The relative improvement of big- city populations refl ected in aggregate 

fi gures, however, did not extend to age groups thirty and over, whose mor-

tality rates remained higher than the Prussian average, possibly refl ecting 

the cumulative effect of the less healthy conditions of city life. The decline 

in aggregate mortality began in the late 1890s, that of infant mortality in the 

early 1900s. Both of these were deeply affected by differences in social class. 

Table 15.5 shows the importance of these differences for three very differ-

ent social groups. The results refl ect income and educational differences, 

and possibly also indirect effects of the decline in fertility noted earlier.

The Role of Education

The growth of educational institutions in the Kaiserreich period depended 

on the policies of local and state governments, and was fi nanced largely 

by the local governments. Most attention focused on the elementary 

schools. By 1871, they had already achieved results— regular attendance 

of 86– 90 percent of the school- age population, an overall literacy rate 

of 87 percent— that put Germany close to the top of Western countries. 

For most Germans in this period, elementary schools defi ned the limits 

of formal education. Worst off were the one- class rural schools, where in 

1911 1 teacher educated 51 pupils. Big cities were most progressive here, as 

elementary schools expanded instruction to a seven- class (later ten- class) 

Table 15.5 Infant Mortality a in Prussia by Occupational Status of Father (1877– 79 to 

1912– 13)

Social Group 1877– 79 1889– 91 1898– 99 1906– 7 1912– 13

Civil service offi cer 17.5 16.3 14.7 11.0 8.3

Skilled worker 18.9 19.6 19.0 16.2 13.1

Unskilled worker 20.6 22.2 22.2 19.7 17.4

Domestic servant 29.6 29.9 28.6 25.5 22.5

Prussian state 20.1 20.6 19.9 17.3 14.8

Prussia, rural 20.0 18.3 16.2

Source: Spree 1981: 171, Hohorst et al. 1978: 36.
a Percent of births (includes illegitimate births).
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level. The number of teachers doubled to 187,500 in 1914, the number of 

pupils grew from 6 million to more than 10 million (Wehler 1995: 1191– 

94). Table 15.6 for 1910 and 1911 is revealing.18

The elementary and middle schools together constituted a supply of po-

tential applicants to the higher schools, but for more than 90 percent of 

this potential, the school fees and other costs (such as foregone earnings) 

were too high. Those schools thus remained a privileged fi eld of educa-

tion reserved largely to upper- class families, but also open to ambitious 

middle- class families willing to pay the price (Wehler 1995: 1201– 4). Big 

cities contributed a disproportionately high share of higher school enroll-

ment. For 1910– 11 a sample of 23 big cities with a total population of 

slightly over 10 million (15 percent of the German total) had 168,481 pu-

pils in higher schools— about 42 percent of the estimated total ( Statistisches 

 Jahrbuch deutscher Städte 1913: 710– 31). Unsurprisingly, industrial cities, 

with their large working- class populations, did less well. The same was 

true of cities with relatively large Catholic populations. The average share 

of school pupils in higher schools was 16.5 percent for the big cities, and 

9.5 percent for industrial/Catholic cities. Despite such shortcomings, there 

is no doubt that Germany’s educational system contributed positively to 

the wellbeing of its population, helping them to better adapt to change and 

control their lives.

Vocational Education as Social Policy

One of the most striking shifts in labor- related policy focused on handi-

craft workers and rehabilitation of their guild organizations. The heyday of 

liberal policy that had marked the middle decades of the nineteenth cen-

tury and weakened both craft workers and their guilds came to an end in 

the 1870s. This refl ected their growing political importance as an organized 

interest group (Allgemeine Deutsche Handwerkerbund, or ADHB) and the 

declining infl uence of economic liberalism. In 1881 guilds gained legal sta-

Table 15.6 Prussian Schools, 1910– 11

Number of Prussian Schools Number of Teachers Number of Pupils

Elementary schools: 38,684 117,162 6,572,140

Middle schools:a 632 6,134 180,729

Higher schools (Gymnasia): 881 13,731 260,019

Source: Hohorst et al. 1978: 157–59.
a 1910.

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



246 / Chapter Fifteen

tus as public organizations, and they began to play a larger role in handi-

craft occupations. The Handicrafts Law of 1897 strengthened guild control 

over craft practices, and the apprenticeship system and master- journeyman 

hierarchy that came with it. In 1908 a supplementary law limited super-

visory positions in guild- dominated occupations to master craftsmen, the 

so- called Kleine Befähigungsnachweis (proof of qualifi cation). Initially, this 

development had little to do with vocational education, which had be-

gun earlier at the local government level and in connection with so- called 

“Sunday” or “industry” schools. By the 1870s and 1880s, however, the 

state had become the principal promoter of their further evolution into 

the vocational secondary schools (gewerbliche Fortbildungsschulen) famil-

iar in our times. In part this resulted from defi ciencies of both industrial 

and handicraft training programs recognized by social reformers (such as 

Karl Bücher) in the 1870s. By 1884 more than 1,600 such schools oper-

ated in Prussia, most of them in the larger industrial towns. During the 

1870s, moreover, most German states made vocational school attendance 

mandatory for all fourteen-  to eighteen- year- olds employed in industry 

and handicraft trades. The basic curriculum included religion, German, 

arithmetic (later geometry), drafting and sketching, and bookkeeping (Lee 

1978: 453– 59; Wehler 1995: 680– 85; Laer 1977: 195– 224).

Interpretation of this institutional development needs to recognize its 

dual character. It raised the skill levels of labor force entrants, so to speak, 

adding to their “human capital,” and it infl uenced the social attitudes they 

developed. That factory and workshop employers cooperated willingly re-

fl ected the growing recognition that the vocational schools promoted not 

merely useful technical skills, but also a conservative ideology. After all, 

most employers, factory owners and handicraft masters alike, will have 

welcomed public- sponsored efforts to shield labor- force recruits from 

Marxist- socialist infl uence, particularly when mixed with the transmission 

of productivity- enhancing practical knowledge. This element was what 

made vocational education social policy.

The Role of Local Government

Municipal governments became key actors as regulators and providers of 

the urban infrastructure— virtually a necessity of city life— including street- 

building and traffi c regulation facilitating the movement of persons and 

goods; construction of water works and sewage facilities, contributing deci-

sively to maintenance of public health; organizing and reorganizing of the 

local schools; provision of lighting systems, which contributed to public 
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security, and so on. Here, local government assumed functions for which 

private actors seemed unsuitable, since cost- benefi t calculations pointed to 

substantial discrepancies between social and private interests for these ser-

vices. The modernization of German cities, so apparent to knowledgeable 

observers by the end of the century, refl ected in large part the work of local 

offi cials and their technicians. Serious technical diffi culties, for example, in 

the development of an adequate water supply or sewage disposal facility, 

called for engineering expertise that could be mobilized through a coop-

erative network developed in this period and which linked city managers 

and offi cials with one another (Reulecke 1985).

Improvement of the urban infrastructure and the expertise it embod-

ied, however, depended fi rst and foremost on fi nance. To illustrate a typical 

case, we take the example of Prussian cities and the relatively heavy spend-

ing on elementary schools and on public health and welfare, especially for 

the poor.19 Such expenditures had to be fi nanced by taxes. In Prussia this 

meant surtaxes imposed on the state income tax— a tax that fell dispropor-

tionately on the well- off citizens. This disproportionate burden, however, 

bound as it was to the three- class electoral system, also gave the wealthiest 

households considerable power they could use to their advantage in local 

city councils. In addition, in many cities the right to vote and to run for 

political offi ce depended on property ownership, which de facto precluded 

the use of taxes on urban land (Reulecke 1985: 110, 112, 221).20 By the 

1880s we see a situation in which many city governments chose surtaxes 

on the income tax, which chronically exceeded 200 percent; 65– 90 percent 

of municipal revenues came from the surtaxes, mostly from the wealthy 

taxpayers, though as much as 50– 60 percent of this revenue fl owed into 

education, poor relief, and public health spending. In industrial cities, such 

as Bochum or Krefeld, by the late 1870s and 1880s the share of income 

surtax revenues borne by the top 2– 3 percent of taxpayers grew from about 

one- third to more than half. Complaints about the tax burden became 

chronic, accompanied by the argument that health and education benefi ted 

society—and the state— as a whole, and should be fi nanced at the central 

government level, and not by municipalities.

The Prussian state, in fact, did react to the situation with a reform of 

public fi nance in 1891 and 1893, a set of measures we will return to be-

low. At this point it is important to emphasize the sustained expansion 

of muncipal spending that marked the 1870– 1913 period. According to 

Hoffmann (1965), municipal spending on consumption goods and ser-

vices grew at an annual rate of nearly 6 percent, and by 1913 accounted 

for roughly 6 percent of the net social product. For a group of larger cities 
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Table 15.7 Annual Expenditures Per Capita of Samples of German Cities, 1869– 1911 

(in marks)

Category 1869 1876 1883– 84 1891– 92 1911

Administration 4.6 8.3 6.6 5.1 13.5

Social welfare 4.4 5.1 6.5 7.2 18.7

Education 4.2 9.3 9.4 10.0 21.5

Transportation 4.3 13.7 7.1 8.7 19.8

Debt service 2.4 5.3 4.0 5.3 31.7

Total 22.1 54.3 48.3 56.6 127.7

Source: Bolenz 1965: 55.

Note: Expenditures of varying sample of German large cities (includes extraordinary spending).

we can also identify investment expenditures, and these— measured as per 

head of city population— grew at a rate of 3– 4 percent per year, or faster 

than social product. They accounted for about half of all public construc-

tion spending and around 5 percent of the total estimated for Germany as 

a whole (Hoffmann 1965, Tilly 1997). This growth of investment resulted 

from the needs of growing cities, but it also served as prerequisite for their 

further growth.21

A rough picture of the growth of municipal spending in the period may 

be seen in table 15.7.

In 1891 came the “Miquel tax reform” (named after the Prussian fi -

nance minister). It introduced the principle of universal taxability of all 

citizens and juridical entities, and of all sources of income, and the general 

obligation to submit a declaration of income and to reveal all fi nancial de-

tails related to income to the responsible fi scal authorities. It also listed the 

kinds of deductions (such as costs) allowed, and it listed penalities for vio-

lation of tax obligations. Finally, it raised the minimum taxable income to 

900 marks and set tax rates that were modestly progressive (in the income 

bands up to 100,000 marks).22 The Tax Law of 1891 was coupled to the 

Municipal Tax Law of 1893. This law— often called the KAB (Kommunale 

Abgaben Gesetz)— assigned the taxes of business fi rms, land, and buildings 

to municipalities, partly in the hope to brake cities’ use of the surtax on 

income. That practice did not stop, but social and political change did af-

fect how the wealthier citizens— industrialists, bankers, managers— reacted 

to their tax burden and the condition of the less well- off social strata. In 

the next paragraph we offer a speculative interpretation of that interaction.

From roughly the second half of the 1890s, the distribution of urban in-

comes appears to have become less unequal, probably due to the economic 

growth and spread of income growth to the middle and lower classes ob-
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served for this period (Müller & Geisenberger 1972, Dumke 1991). In this 

same time span we see the rise of the Center Party (Zentrumspartei)—of-

ten associated with middle- class craftsmen and shopkeepers, as well as a 

part of the working class— as an actor in local urban politics. In many big 

cities, in addition, the Social Democrats began to make themselves felt in 

local affairs. These changes could well be seen as grounds for political rep-

resentatives of the wealthy elite to seek cooperation with the middle classes 

and work toward measures that could contribute to the integration of the 

working classes in local communities. We have a good example of this for 

the Rhenish industrial city, Krefeld, whose local government in 1893 set 

up a Commission for the Social Question. Its task was to support certain 

expenditures intended to especially benefi t the poorer citizens, even if the 

costs were borne largely by the wealthy. Such were, for example, spending 

on public education or fi nancing of welfare payments.

We may doubt, however, whether the wealthy urban elite would have 

pursued a cooperative political course wholly on their own initiative. That 

they did do so was owing to the emergence of a new factor in German ur-

ban life— an increasingly powerful municipal bureaucracy, which gradually 

became a virtually autonomous social and political force. We draw here 

on the Prussian “magistrate system” to illustrate the role played by these 

offi cial actors, but similar developments also took place in other states. By 

the 1870s the key actor was the Bürgermeister, in the larger cities the Ober-

bürgermeister. The Oberbürgermeister was elected by the local city council 

for a relatively long period, but his election needed confi rmation by the 

Prussian state. He was, in effect, the municipality’s chief executive offi cer 

(CEO), but at the same time he represented the authority of the state in 

the city he served. This duality gave him greater freedom of action with 

regard to both city councils and the state. As urbanization continued, the 

city’s problems became more complex and often required legal and techni-

cal expertise. A municipal bureaucracy grew, increasingly professional and 

encompassing an expanding number of departments (of education, health, 

welfare, security, and so on), gradually becoming a sort of bourgeois elite. 

Complexity gave the bureaucracy informational advantages and bargaining 

power relative to the city council and the local interests it represented.

Out of this complexity emerged, encouraged by the city CEO and his 

staff of experts, an answer to municipal fi nancial problems: the develop-

ment of city- owned and - managed utility enterprises that provided water, 

gas and electricity, transportation, and even public bathing facilities. Some 

of these had started as private companies based on concessions, but by 

1890 their “communalization” had become popular. Once in place, these 

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



250 / Chapter Fifteen

local public monopolies proved profi table, though the cost and profi t cal-

culations of the city managers were often kept secret— impenetrable even 

for members of the city councils. Despite some complaints from the pub-

lic and the council, the revenues they produced— for services rendered— 

generated less resistance from the public than taxes. They could not reduce 

the local tax load, but they clearly limited its growth. From a sample of 

some 40– 50 larger cities, we estimate that per capita taxes rose from about 

16 marks in 1890 to more than 38 marks in 1912, while municipal enter-

prise net revenues increased from about 3.5 marks to 18 marks in 1912. 

The tax reductions they implied, however, varied greatly from city to city 

(Reulecke 1985, Tilly & Bieber 1991, Matzerath 1985, Kwack 1989, Tilly 

1997, Steitz 1984, Krabbe 1985).

We may see the Oberbürgermeister and his staff of experts as an indepen-

dent force in local city politics. It proved able to resist the demands of lo-

cal interests represented in city councils for special treatment, for example, 

property owners or enterprises. This offi cial thus served, at least to some 

extent, the interests of the lower income groups who— disadvantaged as 

they were by the three- class voting system— were underrepresented in the 

city councils. This independence doubtless explains why so many cities by 

around 1900 had begun to introduce taxes on city real estate transactions.

We thus see the powerful position of these local executives as a driv-

ing force behind the expansion of municipal services after 1890, especially 

those fi nanced by the profi ts— virtually uncontrolled by city councils— of 

the city- run enterprises. The 45,000 salaried civil servants and employees 

of the 110 largest Prussian cities represented in 1908 a collective, histori-

cally specifi c answer to the challenge of urbanization and the “social ques-

tion,” a kind of state intervention at the local level— we might term it “mu-

nicipal socialism”— and one of the most remarkable characteristics of the 

German “industrial state.”
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German Industrialization from 

a  Twentieth- Century Perspective

Here we look back to the long time span of development of the German 

economy that ended in 1914. That year was long ago, and we inevitably 

see that time span through the prism of the country’s experience since 

then: two world wars, two major infl ations, two postwar recoveries, and 

profound changes in its social and political structure, nevertheless produc-

ing to date, as in 1914, one of the world’s most developed economies. We 

feel justifi ed to ask at this point whether there is anything “special” about 

its development? Is there a “German model” of development that distin-

guishes Germany from other countries?

The historiography has made two important attempts to classify Ger-

man industrial development. The fi rst, and most important, typology was 

Alexander Gerschenkron’s concept that posited “advantages of economic 

backwardness” of countries whose industrial development followed that 

of the pioneer industrializer, Great Britain. This seemed to correspond to 

certain structural characteristics of German industrial development: learn-

ing from a more advanced country; importing the newest technologies, 

with emphasis on producers’ goods; dominance of big banks, large- scale 

enterprises, and cartels; the combination generating more rapid growth 

but a less liberal and competitive economy than had characterized Britain’s 

industrial revolution. In the 1960s this “model” found favor among Ger-

man historians because it built on two popular paradigms— the “growth” 

paradigm of economists and the “special way” (Sonderweg) debate on Ger-

many’s development path among historians. The Sonderweg implied mod-

ernization of the economy, but without the democratization of society as-

sociated with the “norm,” as represented by British, French, and American 

development (Eric Hobsbawm’s “double revolution”).

A second classifi cation attempt focused on the late nineteenth century 
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and saw a “corporativist” production regime based on big enterprises of 

heavy industry and of the science- related chemical and electro- technical 

industries, organized as they were for cooperation within powerful lobby-

ing associations and with organs of the state. The politically still important 

East Elbian agrarian interests helped to ensure a system of protective tariffs 

that shielded the “production regime” from foreign competition. This re-

gime permeated the network of relationships that formed “organized capi-

talism,” a coalition of big enterprise, organized labor, and state bureau-

cracy that collectively took the places of market and democratic processes 

in determination of production and the distribution of incomes.

Although both of these typologies accurately identify some components 

of Germany’s industrialization, we found, as our plan for this book mate-

rialized, that they were missing some important themes. We now contend 

that those typologies convey no more than a description of the tip of an 

iceberg. There is no single “German model” of industrialization, there are 

several. The following concluding remarks illustrate what we mean by this.

We see the starting point of German industrialization in the growth 

and spread of rural industries based on exports that so clearly marked 

the eighteenth century. This “proto- industrialization,” consisting mostly 

but not exclusively of textiles, was a regional phenomenon, but it affected 

many regions and places: the Rhineland with Aachen; Krefeld; the Wup-

pertal towns of Barmen and Elberfeld; the northern Sauerland region of 

Westphalia; eastern Westphalia; in Saxony the Vogtland, Erzgebirge, and 

Chemnitz regions; lower Silesia; Württemberg. Collectively, they accounted 

for most of Germany’s nonagricultural exports, and signifi cantly reduced 

the seasonally caused underemployment of the rural population, the re-

sultant income increase contributing to food demands that stimulated ag-

ricultural expansion. By the early nineteenth century textiles represented 

by far the largest industry, and in its more successful centers its expansion 

gave birth to the important mechanical engineering industry. Simplifying 

somewhat, but noting that in the eighteenth century exports grew faster 

than estimated income in Germany, this experience could be summarized 

as “export based” growth. A second “German model”? Hardly, for it covers 

just one phase and layer of relationships; but it carries us one part of the 

way to a satisfactory characterization.

The state and its bureaucracy represented another force that shaped 

eighteenth-  and early nineteenth- century development. Prussia is the 

case that stands out. Its leaders mobilized an emerging “educated middle 

class”—the Bildungsbürgertum— to create an increasingly effective civil bu-

reaucracy. This instrument of state- initiated reforms facilitated an effective 
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response to the challenge of the French Revolution and Napoleonic he-

gemony: promotion of a relatively rapid transition to a market economy, 

reforms carried out though under nondemocratic conditions. In contrast 

to early industrialization in Great Britain, the United States, and France, in 

almost all German states a capable yet authoritarian “modernization bu-

reaucracy” was a crucially important agent of change. This was the “heroic” 

phase, but its presence would be felt throughout the country’s industrial-

ization, sometimes as enemy of entrepreneurial initiatives. It became an 

important, though ambivalent, part of the “German model.”

We move on to agriculture, often neglected in short accounts of Ger-

man industrialization. During the fi rst half of the nineteenth century agri-

culture represented in several respects a “growth factor”: fi rst, agricultural 

expansion suffi ced to feed a growing population, its productivity increase 

permitting the growth of the nonagricultural labor force and also, by pro-

ducing cheaper food, freeing income for other demands (clothing, home 

furnishings, services). Second, during the early stages of industrialization, 

agrarian households were probably the most important source of increased 

demand for domestically produced nonagricultural goods, including the 

demand for iron products ( which in the 1840s and 1850s was approxi-

mately equivalent in aggregate to the demand of railroads). Nevertheless, 

agriculture does not qualify, for historians show its modernization to have 

depended strongly on demand emanating from industrializing or already 

industrialized centers. In international comparative perspective, moreover, 

the weight of food in household budgets remained high, and its protec-

tion from foreign competition since the 1870s probably slowed German 

industrialization.

More promising would seem to be “Smithian growth” based on a wid-

ening of Germany’s domestic market, which could encourage regional spe-

cialization and realization of benefi ts of division of labor. Reduction in 

the number of independent German states and borders that came with the 

French Napoleonic period and its conclusion was a start. More important, 

surely, was the development of the Zollverein and the accompanying trans-

portation improvements, especially those brought by expansion of the rail-

way network, both driven forward by a curious coalition of mercantile and 

state- bureaucratic initiative. Here we have a second “German model” that 

explains part of the story.

Population growth since the second half of the eighteenth century 

tended to exceed the ability of the German economy to supply employment 

opportunities at above- subsistence levels. Regional discrepancies enhanced 

the mismatch, producing in the middle third of the nineteenth century a 
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chronic labor surplus. A look at the migration patterns and develoment of 

real wages in this period thus suggests the relevance of the “labor surplus” 

model of Arthur Lewis, particularly if coupled to evidence on the distri-

bution of income between owners of capital and laborers. Were the ris-

ing levels of investment and rapid growth of heavy industry and related 

sectors in this period— fi nanced and in part organized by “universal type” 

banks— proof of yet a third, Lewis- type “German model” of growth? The 

case is strong; but the importance of skilled workers in the heavy industrial 

growth complex of that period suggests a dualism that raises some doubts.

Our story of German industrialization up to now reads a bit like “Hamlet 

without the prince” (or princes): human capital and technological change. 

Acceleration of German industrial growth since the 1850s was driven by 

the spread and growth of steam power. Steam power, in combination with 

coal and coal’s properties as industrial input and locational force, may be 

regarded as a “general purpose technology” (GPT) that strongly shaped 

Germany’s emerging and increasingly concentrated industrial landscape. 

From this GPT evolved waves of innovations leading to new industries: 

dyestuffs based on coal tars, organic chemistry, and heavy chemicals; and 

mechanical engineering, which gave birth to gas engines, which led to the 

automobile, and so forth. At the end of the nineteenth century the coal/

steam power syndrome was eclipsed by development of a new GPT based 

on electricity, which created a new industry based on electrical engineer-

ing, and relaxed, even reversed, some of the centralizing effects of coal and 

steam on industrial location. Technological change, however, was and is 

inseparable from human capital. Inventors and innovating entrepreneurs 

themselves embodied human capital, of course. But the diffusion and 

spread of their new products and processes depended on the widespread 

availability of actors endowed with the human capital needed to imitate 

and apply the new knowledge. Here, Germany profi ted from its developing 

educational system— at the primary, secondary, and tertiary levels— and it 

was this, perhaps more than any other factor, that brought Germany, by the 

early twentieth century, to the top of the world’s leading industrial nations. 

The syndrome of human capital and technological change, perhaps, comes 

closest to a “German model” of industrialization.

Our concluding summary would be incomplete without consideration 

of two further parts of the industrialization story. One of these was the 

rapid growth of cities— urbanization of the population— that marked the 

period 1870– 1914. It represented a consequence of the changes already 

described, but it also had important effects on those changes. Agglomera-

tion economies, such as pools of skilled labor, easier communication of 
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new knowledge, and lower transportation costs, could enhance productiv-

ity growth. The urban concentration of population also caused congestion, 

housing and sanitary problems that stimulated protest politics (socialist la-

bor movement), and also the beginning of a state- sponsored social policy 

that probably improved the general welfare. By 1914 we can see here a ma-

terially better off urban working class, most of which supported the social-

ist labor movement, its criticism of the atavastic power structure that ruled 

Germany, and its vain attempts to control that structure. This was surely 

one of the distinctive features of the German industrialization model.

German industrial growth, fi nally, benefi ted greatly from the global 

expansion of world trade and capital fl ows that characterized the period 

1850– 1914. It refl ected the acceptance of liberal capitalist policies by the 

ruling circles of most of the industrializing countries— including the system 

of fi xed exchange rates that virtually precluded a domestic montary policy. 

How important this global environment was for the health of the German 

economy and its population became abundantly clear in the  so- called 

“Thirty Years’ War” that began in 1914.
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N O T E S

INTRODUCTION

1. According to Frank’s study on regional disparities during German industrialization 

between 1849 and 1939, until 1914 the small group of industrial advanced regions 

(Regierungsbezirke, “administrative districts”) was formed by Berlin; the Rhenish- 

Westphalian regions of Cologne, Arnsberg, and Düsseldorf; as well as the Saxon 

regions of Leipzig, Dresden, and Zwickau (Frank 1994: 93).

2. For the following more general remarks on institutions and economic growth dur-

ing the later early modern period, c. 1750– 1850, in Germany, see Kopsidis and 

Bromley (2016, 2017) as well as Ogilvie and Carus (2014).

3. It is now recognized that security of property rights “was a matter of gradation 

rather than outright presence or absence” (Ogilvie & Carus 2014: 406).

4. The Becker- Woessmann study has the merit of offering a useful sketch of human 

capital, of its operationalization, and of information on the research potential of 

the iPEHD (Institut für Wirtschaftsforschung Prussian Economic History Database) 

and its county- level source materials.

5. As the historian Jonathan Sperber writes, “In such a context, the bureaucratic politi-

cal initiatives of the fi rst decades of the nineteenth century may be seen as an inter-

vention in an ongoing process of social change rather than as the origination of a 

new socioeconomic order” (Sperber 1985: 293).

6. For a full critique of Acemoglu et al.’s (2011) model, see Kopsidis and Bromley 

(2016, 2017).

CHAPTER ONE

1. During the period 1740– 1815, “the decline of the death rate was temporarily inter-

rupted by episodes in which deaths exceed births, which mostly refl ect periods of 

European- wide famines . . . Such episodes occurred in 1740, 1757– 8, 1761– 3 (both 

possibly in connection with the Seven Years’ War), 1772— the worst mortality crisis 

on the national level during the period under study— , 1795, possibly 1807/8 and 

1814” (Pfi ster & Fertig 2019: 7).

2. For Germany, reliable data on birth rates and death rates are only available since 

the 1730s. We do not know when the death rate started to develop exogenously or 

whether Germany ever was a full- scale Malthusian economy.
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CHAPTER TWO

1. This brief summary draws on the work of Ulrich Pfi ster (2004, 2008). See also 

Haupt (2002). A contrasting, more negative view on guilds is presented by Ogilvie 

(1996, 1997a, 1997b).

2. In 1853, 61.5 percent of all farm land belonged to farms between 5.5 and 

41.5  hectares, and 9.6 percent to farms smaller than 5.5 hectares (Kopsidis & Pfi ster 

2013: 10).

3. Thanks to the debt guarantee offered by Leipzig’s wealthy merchants, Saxony suc-

cessfully stabilized its fi nances. These creditors maintained their control of the 

funds created for this purpose, even intervening against state policy, for example, in 

1766, when they stopped an expensive rearmament planned by the electoral prince 

and his noble advisors. The reformers consciously opted for Saxony as a peaceful 

state refraining from any foreign policy adventures but investing in infrastructure. 

In addition, the debt commission created by the Saxon reformers may have formed 

the role model for Great Britain in organizing its debt service after its defeat in 

the War of American Independence (Däbritz 1906, Schlechte 1958, Schmitt- Sasse 

1987).

4. The continental system prohibited all imports of manufactured goods into France 

and the kingdom of Italy. At the same time all non- French parts of the grand empire 

were forced to open their markets for French imports.

5. See F. Crouzet (1958, 1964) on the gap. In a long- run historical perspective from, 

say, 1760 to 1850, the French and Napoleonic War period 1790– 1814, but even 

more so the period of continental blockade, 1806– 14, appears as reversal of a long- 

term expansion of world trade affecting many countries, including ones overseas 

(O’Rourke 2006). The locus classicus on this is Eli Heckscher, The Continental System 

(1922), who interprets it as applied mercantilism.

6. Readers should note that home laborers in these industries, using their own ma-

chines and homes, had substantial fi xed costs— a condition that encouraged self- 

exploitation and depressed their wage levels. On this see Karlsch and Schäfer (2006: 

32– 33) and the interesting commentary by Frederick Engels on the persistence of 

this practice decades later (1887).

7. A similar continuum of accelerated industrial development and economic reform 

policy— begun under the ancien régime, continuing more slowly in the short 

French period, then fi nally completed under Prussian auspices— is identifi able for 

the second large industrial region of the Rhein- Ruhr area: the upland Bergische Land 

containing the Wupper valley (Engelbrecht 1996).

8. On the Saar see Banken (2003).

9. Langewiesche labeled Württemberg’s constitution of 1819 an “authoritarian con-

stitution [obrigkeitliche Verfassung]” because constitutional checks and balances to 

control the central government and authorities were only poorly developed, but at 

least Württemberg had a constitution and the parliament had some rights. Prussia’s 

bureaucracy did not face any parliamentary controls (Langewiesche 1974: 72). This 

made a difference.

10. This unique industrial organization emerged to integrate dispersed immobile in-

dustrial workers who owned farm land in the countryside into the industrial pro-

duction process (Megerle 1982: 221– 23).

11. Annual demographic growth rates were negative in Württemberg during the decade 

1846– 55 (– 0.28 percent) compared to +0.64 percent for all of Germany.

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



Notes to Pages 59–70 / 259

CHAPTER THREE

1. Adding labor generated diminishing marginal returns but increased total output— 

important for poor peasants.

2. Exemplarily for the peasant- friendly modern historiography, see Berthold 1962; 

Müller 1964, 1967; Harnisch 1984, 1986, 1989; Groß 1968: 38– 79; Kopsidis & 

Pfi ster 2013; Pfi ster & Kopsidis, 2015; Kopsidis 2015; Henn 1973; Grüne 2011; Deh-

linger 1897: 49– 58; Mahlerwein 2001; Prass 2016: 75– 148.

3. We remind readers at this point that the English word “peasant” is not quite equiva-

lent to the German term Bauer, and the distinction between “peasant” and “farmer” 

is much stronger than the difference between Bauer and Landwirt.

4. We note here that the estate boom was fueled by estate landowners speculating with 

mortgage credits supplied by the Prussian Landschaften (created, ironically, by Fred-

erick the Great to save those landowners from “speculators”). A study of the resul-

tant debt crisis might be rewarding (Behrens 1985: 150). A recent study by Wand-

schneider suggests that the Landschaften were effi cient monitors of credit- worthiness 

(Wandschneider 2013, 2015).

5. The expansion of potato cultivation gained momentum in Saxony at the end of 

the eighteenth century (Kopsidis & Pfi ster 2013). Potatoes brought more calories 

per hectare than grain and could more easily feed a rising population. In addition, 

the reaction of potatoes to seasonal weather conditions differed from that of grain. 

Hence, a mix of grain and potato farming provided a better diversifi cation of food 

risk than reliance on grain farming alone (shown for Saxony 1792– 1811 by Uebele 

& Grünbaum [2013]).

6. These are briefl y discussed above (in chapter 4; see Kopsidis et al. [2017]); on credit 

and land banks, Wehler (1987b: 39). The same argument applies to the other Ger-

man states. For Bavaria, see Böhm (1995).

7. Dickler’s data are rough estimates, a good deal less reliable and replicable than 

those for Westphalia (table 3.2).

CHAPTER FOUR

1. For a summary of the rich supply of recent research on the Prussian manorial sys-

tem, see Eddie (2013: 29– 156). East German historians, such as Liselott Enders 

(1989, 1991, 1992, 2000), Hartmut Harnisch (1976, 1978b, 1982, 1984, 1996), 

Jan Peters (1970), Hans- Heinrich Müller (1964, 1967), and Rudolf Berthold (1962, 

1974, 1978), and, from the United States, William Hagen (1986, 1995, 2002), have 

established a more differentiated and peasant- friendly view of Prussian agricultural 

development between 1650 and 1850.

2. The plan failed because peasants found redemption costs too high, and, given the 

absence at this time of a market for peasant produce, there was no way to fi nance 

them (Harnisch 1994a).

3. For a more critical position on the absolutist Prussian peasant policy, see Corni 

(1986) and Berdahl (1988: 77– 106), who interpret royal agricultural policy as sim-

ple “nobility- protection.” However, a basic assumption of this critical view— that 

coerced labor disappeared spontaneously when agrarian capitalism started because 

it could not compete with more profi table wage labor— is simply wrong. Coerced 

labor never disappeared automatically when capitalism started, and Prussia was no 

exception. In any case massive state action was required even only to push back non-

free labor. This was defi nitely true for the eighteenth and early nineteenth centuries.
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4. Harnisch (1994a: 21) shows this directly only for the Brandenburg province, but 

his estimates of land distribution at the end of the century show most of it being 

worked by peasant farmers.

5. Erbzins (or hereditary tenure) was roughly equivalent to the English “copyhold.”

6. “Interlocked factor markets” have been and still are widespread in the rural areas 

of developing economies whose agriculture experience a process of commercializa-

tion. They can be defi ned as “the contractual tying of the terms of exchange in one 

market to those in other markets” (Ellis 1996: 156). Interlocked factor and com-

modity markets under the conditions of the large estate’s based manorial economy 

(Gutsherrschaft) were governed by strong ‘non-  market elements’ which character-

ized all relations between lords and their laborers to a large extent. However, during 

the second half of the 18th century even in the east commercialization processes 

had a strong impact on the arrangement of all labor and credit relationships on 

manorial estates as well as on local commodity markets, including the fi xing of pay-

ments in kind (Hagen 2002: 391– 422).

7. These were noble landed estates that the king freed from vassalage claims, replaced 

by a light tax.

8. In 1740 around half of the Prussian revenues came from the leasing of royal do-

mains. In the province Kurmark 13.5 percent of the total area belonged to the royal 

domains (240,000 acres agricultural land and 1 millon acres forest land [Heege-

waldt 2012: 163]).

9. According to Adam Smith, not more than 1 percent of the population should serve 

in the army, to avoid economic stagnation and fi scal ruin. However, throughout 

the second half of the eighteenth century Prussia had put constantly equivalent in 

numbers to 4 percent of the population into the military, and no economic or fi scal 

collapse occurred. Quite the opposite was true (Behrend 1985: 88).

10. For state fi nances, Schremmer (1994: 116– 17, comparisons with Great Britain and 

France, 14– 16, 62). See also Braun (1975). We note that the domain revenues were 

large, making Prussia much less dependent on taxes than either Great Britain or 

France. That enhanced the monarch’s independence.

11. For example, the capability of a region to industrialize after 1816 and to benefi t 

economically from rising enrollment rates was rooted deep in the early modern 

period. To properly integrate these manifold and interactive historical factors into 

an econometric model is almost impossible.

12. Frederick II thought juridical interpretation of existing law by courts was dangerous. 

On reasons for this, see Prümm (2012), which shows certain limits to the monarch’s 

understanding of legal issues but also the dilemma of a “monocratic” government.

13. As Koselleck put it, “the Prussian bureaucracy consciously opted for Adam Smith 

and against Napoleon to chase the one with the other” (1967: 14; our translation).

14. General calculations convinced reformers that an agrarian structure based on vi-

able family farms would produce much more taxable income per unit of land com-

pared  to what was available from large estate farms based on wage labor (Eddie 

2013: 277).

15. In contrast to Prussia and Great Britain the revolutionary French civil code inter-

preted the common rights of peasants as infrangible private property rights. Thus, 

as a heritage of the peasant- friendly French Revolution, nineteenth- century France 

only knew voluntary enclosures (Grantham 1978, 1980, Jones 2012). The situation 

was completely different in Prussia. In the course of its “defensive modernization,” 

Prussian legislators saw common rights as a relic of barbarian times that had to be 
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removed completely and as quickly as possible to enable agricultural growth for the 

good of all. In Prussian understanding even “holy” private property rights could be 

suspended when they impaired the general welfare (defi ned as maximum economic 

growth). No part of Germany experienced more rapid enclosures than the Prussian 

core lands east of the river Elbe (Brakensiek 2004: 164– 65). These post- 1821 eastern 

enclosures may have proceeded even faster than the parliamentary enclosures in the 

United Kingdom.

16. The juridical negotiations between lords and peasants were mediated by general 

commissions appointed by the state and could be activated by both parties. Noble 

estates were “winners” of the reforms (to the extent of roughly 1 million hectares of 

peasant land from commutation of feudal dues, eviction of peasants, and outright 

purchases from peasants plus cash payments by peasants in place of land), and their 

role as “agrarian capitalists” strengthened (Harnisch 1984: 147; Harnisch 1989: 

35– 40).

17. Johann Christian Friederich Scharnweber, the Prussian chief agrarian reformer, suc-

ceeded in rejecting many demands of the nobility. In tenacious struggles during 

1811– 16, he gained redemption of feudal obligations— except in Silesia— for many 

peasants who had very weak property rights. He also managed to reduce substan-

tially the number of evicted peasants, and he managed to save 500,000 to 750,000 

hectares of peasant land from seizure by the nobility. In addition, he reduced sub-

stantially the redemption payments of peasants in land and money to their former 

lords in exchange for full property rights in their farms (Harnisch 1976: 78– 82; 

Harnisch 1978b: 273– 75).

18. The very different treatment of dependent peasants on state domains in the 

course of the agrarian reforms in Württemberg and Prussia paradigmatically dem-

onstrates the radical nature of the Prussian reform approach as compared with 

French- infl uenced states or those French model states where the agrarian reforms 

completely failed. They failed not so much because of war troubles as because of 

Napoleon’s nobility- friendly policy to stabilize his empire (Berding 1973, Fehren-

bach 1983, Kopsidis & Bromley 2017, 2016, Keimer 1915, Schotte 1912, Keinemann 

1987, Heitzer 1959, Berding 2008, Dehtlefs 2008). Württemberg delayed the libera-

tion of its domain peasants until 1848, mainly for shortsighted fi scal reasons, but 

also because it lacked the strategic approach of Prussian reformers (Harnisch 1984: 

75– 83; Eddie 2013: 185– 92; Hippel 1977: 279, 311– 12, 335; Medick 1990: 71).

19. Towns limited acquisition of a license to a trade to their own citizens, excluding mi-

grants. The historian Jonathan Sperber (1985: 282) noted the contrast to Prussian 

practice and concluded: “Possibly the most important contribution of Prussian state 

policy to fostering economic growth, although still a surprisingly little- investigated 

one, was the authorities’ stubborn insistence on retaining freedom of occupation, 

residence, and mobility, an adherence to laissez- faire unmatched by the other Ger-

man states before 1850.”

20. In Germany, a “coup d’état of the bureaucracy” was the only way to bring about pro-

found economic reforms against the will of old elites (Vogel 1980: 17; Vogel 1983: 

31, 48– 72; Nolte 1990: 26– 28, 39– 42; Fehrenbach 2008).

21. Reinhart Koselleck (1967) was the fi rst who analyzed the trade- off between political 

and economic reforms in Prussia/Germany during the early nineteenth century. A 

broad consensus among German historians supports the “Koselleck thesis.” In the 

early nineteenth century German conservatives uniformly denounced the Prussian 

economic reforms as “Jacobinism” (Dipper 1996a: 142).
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CHAPTER F IVE

1. On this see Ferguson (1998: 124– 25). The loan was listed on all the principal Euro-

pean capital markets— a novum in London. See also Jenks,(1971: 38 and 350).

2. Useful surveys on Prussia’s post- 1815 public fi nance and tax system are to be found 

in Schremmer (1994: 123– 49) and Spoerer (2004). Spoerer shows how policy af-

fected the problem of imbalance between the old and new Prussian provinces.

3. Dumke (1994) showed that the border length/area ratios correlated strongly with 

estimated collection costs.

4. In the form of potentially lost benefi ts of trade that weakened its bargaining posi-

tion with respect to Prussia.

5. Of some interest is the fact that this agreement was preceded by political and vio-

lent popular protests that caused the prince to abdicate in favor of his son, who 

then signed the treaty (Dumke 1994, Ploeckl 2010).

6. Ploeckl (2010) adds that Prussia exploited the isolated condition of the Thuringian 

states by forcing them to join en bloc and obtain as one collective member just one 

vote.

7. The Zollverein as constituted consisted of seven full members with equal voting 

(and veto) rights, and twenty- six nonvoting members, all with claims on a share of 

net revenues based on population. Changes in tariff duties and acceptance of new 

members had to be voted unanimously. A congress of members was to meet every 

three years, and a small offi ce staff was to monitor revenue development and mat-

ters of weights and measures.

8. Resistance to Prussia would have encouraged alliance with Austria for these 

states, but ended duty- free access to the coastal ports (Henderson 1968, Böhme 

1966).

9. An appendix in the Dumke study shows that in 1837 the South Zollverein imported 

commodities with a value of nearly 24 million thaler— more than 16 percent of 

average total Zollverein imports, 1836– 38, as reported in von Borries (1970: 90).

10. In another paper Ploeckl (2010) presents a similar (if less compelling) argument 

based on Saxony’s accession.

11. The numbers for the German Confederation for 1850: canals = 3,528 km of total 

c. 12,200 km waterways (Fischer et al. 1982: 80).

12. Kopsidis (1996: 266– 344). Uebele (2011) treats transportation costs indirectly with 

a variable “distance.” See also Fremdling & Hohorst (1979).

13. Both base their fi ndings on grain price movements, but, oddly, neither offers data 

on transportation costs, and only Kopsidis deals directly with supply changes and 

their effects.

14. Notably, David Landes in his masterful study of European industrialization, The 

Unbound Prometheus (1969), or The Wealth and Poverty of Nations (1998), where 

“Pursuit of Albion” is the theme.

15. Recent discussion of German national accounts suggests that Hoffmann’s (1965) 

NNP per capita benchmark estimates for 1850 are too low (Burhop & Wolff 2005; 

Fremdling 1988, 1995; Pfi ster 2019c). Since Maddison’s GDP estimates are based 

on Hoffmann, his fi gures may not do full justice to German catching up.

CHAPTER S IX

1. Problems are related to the link with agricultural self- employment. We have sev-

eral regional studies (east Westphalia, lower Silesia, Württemberg, for example) that 
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provide some benchmarks, and we also have much andecdotal evidence (Boldorf 

2009, Kwasny 2009, Wischermann 1992). See also for wage data Gömmel (1979).

2. Figure 6.2, however, attempts to simplify an argument made by Hans- Heinrich 

Bass (1991: 42– 45) based on a complicated demographic indicator he calculated. 

The indicator “Relative Rate of Population Increase” (RRPI), as he calculated it, is 

based on ten- year (centered) growth rate averages thought to refl ect “normal” de-

mographic behavior in Prussia, while deviations of – 50 percent or more from that 

average are defi ned as “crises.”

3. Thanks to the courageous research of Rudolf Virchow (a prominent physician), we 

know that Upper Silesia was an especially hard- hit region, for its 1846– 47 harvests 

proved catastrophic and caused the spread of the so- called typhus epidemic (Vir-

chow 1849).

4. Foodstuffs, which represented a signifi cant share of household budgets, were an ex-

ample of what economists call “Giffen goods,” the demand for which can increase 

when their price rises. In the jargon of economics, “income effects” overwhelm 

“price effects,” and less income remains for other wants.

5. Note that this account of the German revolution of 1848– 49 makes no attempt to 

describe its politics— the connection between unifi cation and liberty, and interna-

tional complications (on this see Winkler 2000: 98– 130).

PART THREE

1. We note here that this corresponds roughly to the upswing phase of the “Bourgeois 

Kondratieff” (from 1843 to 1870– 75) that Schumpeter used to describe the period 

from 1843 to 1897 (1939: 1:170– 71, 305– 13). More on this below (chapter 12).

CHAPTER SEVEN

1. The Allgemeine Deutsches Handelsgesetzbuch. We return to this issue again below 

(chapters 12 and 14).

2. A further liberalizing step came with the General Mining Law of 1865.

3. For these questions, see the discussion in Spree (1977: 65– 85), where the relative 

neglect of social product (or national income) for growth cycle analysis is justifi ed. 

New work by Pfi ster (2019c) bears in this issue— too late for incorporation into this 

book.

4. Spree (1977: 75): “The [original] index may be seen, roughly speaking, as depict-

ing the change in the economic climate.” It consists of 21 volume variables (tons 

of coal, number of bankruptcies, and so on) and 27 value variables (fi nancial asset 

prices, wholesale prices, and so on). When the number of rising variables falls be-

low that of falling ones, the curve depicts a downward turning point. Our version is 

based on 16 volume variables and 26 value variables.

5. Fremdling (1986: 307– 8, 347) shows that German bar iron (and rail) producers 

had costs only slightly higher than British and Belgian competitors, while German 

pig iron capacity was both high- cost and quantitatively inadequate. The reason 

for encouragement of imports was less German inability to master the technique 

of coke smelting than the enormous pull of the demand that stemmed from the 

railroad- building in the 1840s.

6. The Ruhr’s deep shafts required continuous pumping by steam- driven machinery to 

keep them free of water, but this dictated costs of labor, coal, and other overheads 

that motivated mining companies to limit output reduction (Holtfrerich 1973: 120).
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7. There are other historical examples of this phenomenon, such as US canal- building 

in the early nineteenth century, or the “overexpansion” of privately owned railroads 

in Germany in the 1860s and 1870s. On this see Fremdling (1985) and Ransom 

(1970).

8. The Berlin fi rm of August Borsig alone delivered 1,195 of those 2,647 locomotives. 

In 1860 his fi rm employed more than 3,000 persons; his success probably contrib-

uted a good deal to Berlin’s importance as center of the industry (Wagenblass 1973: 

88– 89, 256– 64; Redlich 1944: 121– 48).

9. Notwithstanding the fact that the fi rst railroads were responses to demand and prof-

itable, as Fremdling (1985) argued; but see Hornung (2014b).

10. This is known (in English) as “the social savings controversy,” related to Robert Fo-

gel’s locus classicus, Railroads and American Economic Growth (1964). For this see 

Fremdling (1985: 234– 36).

11. Pierenkemper (1979) documents the slow rise of the 1850s (17 applications) to the 

380 and 863 applications of the 1860s and 1870s for the counties of the eastern 

Ruhr district.

12. This Westphalian district (Arnsberg) had 554 workshops with 12,422 persons (and 

3 percent of the total population) (data from iPEHD ifo Prussian Economic History 

DataBase, Gewerbetabelle 1849, occ. “Crafts”).

13. This judgment is subject to the qualifi cation that the Becker (1962) sample is quite 

restrictive: it corresponds to the 1875 defi nition for Prussia (producers with at least 

50 employees and using steam power), that is, 1,196 fi rms compared with the full 

defi nition of 44,390.

CHAPTER EIGHT

1. In classical perspective, labor surplus in the subsistence sector means that labor sup-

ply to the modern sector is infi nitely elastic at the subsistence level (Lewis 1954).

2. For Prussia, rough estimates of the agricultural population for 1849 are possible. 

Assuming a constant participation rate and for the 14/15– 60 age group a rate of 

population growth of 0.75 percent, we get an estimate of 9,780,581— an excess of 

more than 1 million persons.

3. Köllmann (1974a) and Megerle (1979: 116– 23); Megerle, however, emphasizes 

above all absence of the classic “leading sectors,” railroads and heavy industry.

4. German pre- 1877 history depended on the individual German states. Prussian law 

involved examination by state- appointed “experts,” while Saxon law followed the 

liberal British system, and so on. This raised problems for inventors. For a study of 

patents fi led in Baden in this period, most by applicants from other German states, 

see Donges and Selgert (2019).

5. For both measures, “northeast” includes the provinces of East and West Prussia, 

Pommerania, Posen, and Silesia; “central” includes Brandenburg and Saxony; and 

“west” covers Rhineland and Westphalia. Enrollment data are from the iPEHD ifo 

Prussian Economic History Data Base.

6. Cinirella and Hornung’s arguments are based on panel regressions using county- 

level data. We note here that the authors claim to have adequately identifi ed the 

supply of primary schooling with the indicators “school density” and teacher- pupil 

ratio (unresponsive to land concentration), while enrollments, the “peasant de-

mand,” proved responsive. This raises the question whether supply and demand 

have actually been identifi ed. In addition, there is the problem that enrollment was 

not identical with actual attendance. On this, see Denkschrift “Die öffentlichen 
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Volksschulen im preussischen Staate,” 13 Ergänzungsheft zur Zeitschrift des König-

lich preussischen statistischen Bureaus (1883).

7. A new study of nineteenth- century German real wages by Ulrich Pfi ster (2017a) 

makes it possible to revise results of the older sources (Kuczynski 1909, Gömmel 

1979, Hoffmann 1965, Spree 1977). It offers a more suitable cost- of- living index 

than hitherto available. For trough- to- trough estimates, however, the differences are 

small. They confi rm the view taken here that real wages grew very little in the period 

from around 1850 to 1880. Pfi ster even suggests a decline relative to the 1820s. 

It should be added that the evidence cited does not suggest any change in hours 

worked. The results are obviously to some extent sensitive to the choice of years 

(1845, 1850; 1875 or1880, and so on).

8. Burhop and Wolff’s modifi cations of Hoffmann confi rm a rate signifi cantly higher 

than Pfi ster’s (and Gömmel’s) real wages. See also Hoffmann (1965: 171– 72, 826– 27).

9. Prussian tax offi cials were ordered not to inquire too deeply into the fi nancial af-

fairs of taxpayers, and the literature on the subject correctly assumes that a signifi -

cant share of capital income remained undeclared. The tax data show a substantial 

increase in measured inequality between 1852 and 1875, but the true degree of 

inequality was surely higher (Tilly 2010). Please note that the new study by Pfi ster 

(2019c) offers new estimates of capital income not discussed here.

10. For further explanation of these measures, see Dumke (1991: 125– 30).

CHAPTER NINE

1. Johann Heinrich von Thünen anticipated this process in his famous agricultural lo-

cation model of the “isolated state”— which seems to perfectly fi t the contemporary 

German experience (Kopsidis & Wolf 2012; Kopsidis 2006: 101– 35). In the same 

direction argued the famous statistician Ernst Engel (1866, 1867).

2. These counties were endowed with high- quality soil (Kopsidis 1996: 97– 101).

3. The data on land rents, urban population, and agricultural characteristics were pro-

duced by a massive contemporary study by August Meitzen (1868) covering all 342 

Prussian counties in the mid- 1860s. It was intended to serve as the basis for a re-

form of the land tax. These were the basis for an econometric study of the relation-

ships, described above, published by Kopsidis and Wolf in 2012.

4. According to Grant (2009: table 2), East Elbia’s net value- added per worker in agri-

culture, 1905– 7, lay, with an average of 1,134 marks, well above the German- wide 

average of 982 marks.

5. Within Germany, however, catching- up growth seems to have taken place, level-

ing out the productivity gap between lagging eastern and leading western regions 

(Grant 2002, 2005: 225– 52).

CHAPTER TEN

1. The word “government” is set in quotation marks here to indicate that neither the 

Prussian Bank nor its successor, the Reichsbank, were purely government organs; in 

fact, they were a mixture in which commercial interests were paramount (Borchardt 

1976).

2. There are many histories of individual savings banks. A modern summarizing study 

would be useful.

3. Local chambers of commerce and industry apparently reported on these institu-

tions. For Saxony, these were said to have considerably reduced rates of interest 

(cited for various places around Leipzig in the Wirtschaftsarchiv, Leipzig).
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CHAPTER ELEVEN

1. The two price- defl ated estimates are roughly equal. These numbers refl ect the use 

of logarithms: (LOG NSPt- LOG NSP t- 1)/LOG NSP- t- 1. The use of period averages 

yields higher growth rates.

2. Hoffmann (1965: 492– 94, 598– 99); Gömmels estimates of real incomes in Fischer 

et al. (1982: 155– 56) and Pierenkemper (2015: 148).

3. An abundant supply of theories is on offer, to be sure. Burhop (2011: 67– 80) sum-

marizes most of the literature. See also Spiethof (1955), Akerman (1960), Spree 

(1978), Schröder & Spree (1981), Schumpeter (1939).

4. Urban infrastructure investment also played a role (Tilly 1990: 80– 81; Reulecke 

1985: 68– 70; Tilly & Wellenreuther 1985: 273– 300).

5. Both Spree (1978) and a more recent publication by Sarferaz & Uebele (2009) agree 

on this periodization.

6. Nevertheless, as we shall see, the German securities markets (in Berlin) eventually 

became an important source of equity fi nance.

7. In Schumpeter’s Business Cycles (1939: 313– 97) these years corresponded roughly 

to the downswing phase of the “Bourgeois” Kondratieff long wave during which the 

productivity effects of innovations (mainly transportation) became manifest. On 

these long waves see Solomou (1987) and also Grabas (1992).

8. This was based on an article Rosenberg had written back in 1940, in which he saw 

the period as part of the lange Wellen der Konjunktur (“long wave” or “long economic 

cycle”) as proposed by Kondratieff in the 1920s.

9. Nine- tenths of the Vereinigung’s members owned the prestigious landed estates, the 

Rittergüter (Rosenberg 1967: 162– 63).

10. Schumpeter labeled this upswing the start of “The Neo- Mercantilist Kondratieff“ 

(1939: 397– 448). Nikolai Kondratieff was a Russian economist whose “Long Wave” 

concept, fi rst published in German in 1926, appeared in English in Review of Sta-

tistics (1935): “The Long Waves in Economic Life.” His long waves of c. fi fty- year 

length are based on selected time series charting English, French, American, and 

German nineteenth- century development (Spiethoff 1955: 130– 39).

CHAPTER TWELVE

1. This represented about 10 percent of all patents held between 1877 and 1918 (Streb 

et al. 2006: 352– 53).

2. Richter & Streb (2011: 1017– 19) also discuss patent applications of American 

machine- tool makers.

3. In 1891 a public demonstration of the usefulness of alternating current (AC) in this 

respect widened electricity’s potential for industry (Gutberlet 2014).

4. This is not an appeal to a “great men” interpretation of industrial history, but a plea 

for caution in the weight attributable to the number of patents.

5. Gutberlet (2014) based her estimates on comparison of the employment censuses 

of 1875, 1895, and 1907.

6. Steel required 0.1– 2.0 percent carbon, wrought iron less than 0.1 percent, and cast 

iron a good deal more than 2.0 percent. Complete decarburization left iron soft, 

malleable, in the extreme too easily bent and worn. An excellent account of steel 

development in this period is Landes (1969: 242– 69).

7. Webb cites empirical evidence on prices and costs of German producers that sup-

port this claim (Webb 1980: 323– 25). He also cites dumping in foreign markets by 
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German producers in recession phases as part of an “over the cycle” stabilization 

that encouraged investment.

8. By 1897 a BASF competitor, Hoechst AG, had developed a marketable indigo blue, 

this leading to a joint marketing agreement. This and other interesting material in 

von Hippel (2003: 73– 76).

9. Murmann (2003) offers a wealth of comparative information on the British and 

German dyestuffs industry.

10. Otto’s fi rst experiments had been based on the four- stroke cycle (intake, compres-

sion, ignition, and exhaust strokes), but due to technical diffi culties it was then 

abandoned. Matschoss (1921) and Laux (1976: 5) suspected that Otto did not real-

ize the signifi cance of his discovery.

11. Until 1901 Benz had been the industry’s leader, but development of the “Mercedes” 

model propelled Daimler Motor Company to the top (Feldenkirchen 2003: 59– 63).

12. Broadberry and Burhop offer estimates extending beyond 1913 but not discussed 

here.

13. The Broadberry & Burhop estimates are based on physical productivity in branches 

for which good comparable employment data exist.

14. Neither stock prices nor production effi ciency of member fi rms showed a reaction 

to the cartel (Bittner 2005, Burhop & Lübbers 2009).

15. Some years ago, this issue was debated under the heading “Did Victorian Britain 

Fail?” For a critical discussion see Crafts, Leybourne & Mills (1991).

16. For contemporary criticism of these statistics see Tooze (2001: 50– 63).

17. The fi rst (and classic) statement of handicraft decline was Gustav Schmoller’s Zur 

Geschichte der deutschen Kleingewerbe im 19. Jahrhundert (1870). Still worth read-

ing is the critical treatment of this historiography— going back to the “Historical 

School”— by Wolfram Fischer (1972). His output data are taken from Hoffmann 

(1965). See also the articles by Kaufhold (1976b) and Fischer (1976) and the dis-

sertation by Adolf Noll (1969). A modern survey is in Pierenkemper (2000: 115– 16; 

1994: 61– 73).

18. Note that about 97 percent of all fi rms counted were sole proprietorships. These 

data are from unpublished work by Tim Guinnane (2007).

CHAPTER THIRTEEN

1. The prestigious British weekly, The Economist, praised this law and recommended 

similar legislation for Britain, which came in 1900 (The Economist, 9 and 16 Febru-

ary 1884, 1901: 474).

2. Guinnane et al. (2007 [online 2015]: 687– 732) offer a comparative discussion of 

this enterprise form.

3. For the banks the cartel helped to overcome informational asymmetry favoring steel 

companies.

4. As late as the 1900s the paid- up capital of German banks amounted to about one- 

third of total assets— a stark contrast to the corresponding share for British com-

mercial banks, of about 12 percent (Sheppard 1971: 118– 19; Deutsche Bundesbank 

1976: 56– 7).

5. A more recent and more skeptical view is in Fohlin (2007).

6. A recent survey is in Burhop (2011: 167– 90); see also Fohlin (2007: 101– 5).

7. Among other things, this served as the basis of the banks’ control of proxy votes at 

shareholder assemblies.
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8. Lehmann- Hasemeyer and Streb (2016) examine 474 IPOs. Unfortunately, no data 

on the size of these issues are given.

9. Rettig (1978: 140– 41) shows for 50 listed companies an average internal- fi nance 

quotient of 59 percent for 1880– 1911, though a declining trend.

10. These points are documented quantitatively in Guinnane (2001: 366– 89).

CHAPTER FOURTEEN

1. Burhop (2011: 103); Lampe & Wolf (2015: 282) have slightly different numbers.

2. This refl ected largely the behavior of prices (discussed in this chapter above under 

the heading “boom and bust”).

3. Much of this section derives from the account in Buchheim (1983). The older litera-

ture on Britain’s “Great Depression” in the 1870s and 1880s is cited there.

4. Grant (2005: 263– 65) offers a short overview.

5. Floud (1976) notes that German exports of machine tools to France after around 

1880 far exceeded British ones, but the British producers still saw the United States 

as their most dangerous competitor.

6. It is worth adding, however, that railway tariff rate adjustments and nontariff mea-

sures ensured continued protection of agrarian interests (Gerschenkron 1943). 

Gerschenkon failed to mention that west German farmers also pressed for railroad 

rates to protect their share of the grain market in the west against East Elbian com-

petition. (Hailer 1902: 1– 13; Wiedenfeld 1909: 781– 83; Hardach 1967: 94– 97, 

112– 15).

7. Readers may note here that the results for animal producers suggest that the thou-

sands of smaller farm owners so specialized and who had supported the Bund der 

Landwirte, did not do so for ideological reasons alone, as, for example, Gerschen-

kron once (1943) suggested.

8. British agriculture, of course, had a much different social structure. Its large land-

owners, a relatively small number, were politically expendable, not so German agri-

culture, with its large number of small farm owners (Tilly 1999b).

9. See also Webb (1982), who points out the importance— and ultimate absurdity— of 

export subsidies for this branch.

10. A modern variant of this argument is presented by Oliver Grant, who estimates 

growth rates of German cities rising to more than 8 percent p. a. in a free trade sce-

nario as a result of a collapsing agricultural sector (Grant 2005: 218).

11. Well known, but worth mentioning, are the facts that (1) securities issued in Ger-

many could soon be held in other countries; and that (2) German banks carried out 

new issues in other countries via intermediaries.

12. To some extent this refl ected the close ties between German bankers and the 

German- Jewish banking community in New York (Carosso 1970, Kabisch 1982, 

Wilkins 1989).

13. For the role of imperialism theories, see Barth (1995).

14. Even though, as Müller- Link pointed out, his fi nancial advisors had counseled 

other wise. As background, Wehler (1995: 3:775– 77) emphasizes Bismarck’s encour-

agement of a policy of “Germanization” of the eastern provinces and even Polish 

territories, which ensured the support of the East Elbian Agrarier.

15. In the case of Russia, to be sure, German government policy became more accom-

modating after Bismarck’s departure in the 1890s.

16. The sample consists of 34 groups of securities, 25 foreign and 9 domestic. The do-
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mestic securities are weighted at 1900– 1913 market prices. The sample is described 

in Tilly (1992).

17. Estimated annual returns (Rit) = (At + (Pt– Pt– 1)/Pt– 1)– I. A = annual income as % 

of par value; P= security price as % of par value; I = Annual rate of infl ation.

18. We note here that while about 80 percent of the foreign securities were bonds, only 

a little more than half of domestic securities were, and domestic shares were more 

volatile than foreign securities.

19. For Germany see Tilly (1992), cited above. This was a general phenomenon. See, for 

example, Neal (1985), Tilly (1999b), and Taylor (1999).

20. We have reason to believe that bankers profi ted more from the issue of foreign se-

curities than from that of domestic ones. For a sample of 16 transactions involv-

ing Eastern and Central European securities (1880– 1913) we calculated a return of 

4.85 percent of the issue volume, in most cases for engagements lasting less than 

one year (Tilly 1994: 208– 10). For a skeptical view see Schaeffer (1995: 526– 33). A 

full estimate of the risks involved, however, is not possible.

21. Those are: (1) that investors based portfolio decisions solely on the bases of ex-

pected mean returns and risks; (2) that they chose the highest returns for given 

levels of risk; (3) that ex post returns measure expected returns; (4) that expected 

returns were realized; (5) that investors were risk avoiders; and (6) that all investors 

had identical market information.

22. The Deutsche Bank played a major role here (Feis 1930: 313– 60; Barth 1995: 202– 

74; Schaeffer 1995: 345– 75).

23. A good account is in Seidenzahl (1970: 125– 31). For the DÜEG’s balance sheet, see 

Salings Börsenjahrbuch, 1912– 13 and 1914– 15, pt. 2.

24. All of Berlin’s important banks participated, but it was not until 1907 that the 

“syndicate” could offer DÜEG shares and bonds on the capital market (Seidenzahl 

1970: 130).

25. Tilly (1991b: 106, citing Rosendorff [1904] and Hauser [1906]).

26. On these points: Lindert (1969), Borchardt (1976), Bloomfi eld (1963); and for the 

Deutsche Bank’s “agency,” see Pohl (1973).

27. This is an important point, for German historiography has tended to see that emi-

gration largely as a German problem. The principal prophet of an econometric ap-

proach to the question of nineteenth- century mass migration has been Jeffrey Wil-

liamson (1995, 1996, 1997).

28. Except possibly Great Britain. See Easterlin (1961) for an early interpretation of Eu-

ropean emigration along these lines.

29. Williamson and his various collaborators have contributed many articles linking 

migration fl ows to these wage statistics (see Williamson 1996, or Taylor & William-

son 1997).

30. Williamson (1996) emphasizes the anomalous role of US growth in the history of 

migration and convergence, one that seemed to defy the “Heckscher- Ohlin” view of 

factor mobility.

31. Adding the agrarian districts of Schleswig- Holstein and the two Mecklenburgs 

would raise the total for the entire period 1871– 94 by more than 200,000 emigrants 

(Mönckmeier 1912: 86– 90).

32. Klaus Bade’s full- length study (2005) is the standard German authority. But see the 

still relevant PhD dissertation by Robert A. Dickler (1975a: 321– 23). See also Oli-

ver Grant (2005: 56– 214) for econometric results. Two noteworthy contemporaries 

cited by these authors were Max Sering (1910) and Theodor von der Goltz (1893).

 EBSCOhost - printed on 2/8/2023 8:06 PM via . All use subject to https://www.ebsco.com/terms-of-use



270 / Notes to Pages 228–240

33. Dickler (1975a) and others have pointed out that technical change since the 1860s 

did have a labor- absorbing component, but the spread of mechanical threshing and, 

somewhat later, of reapers was clearly labor- saving and thus migration- inducing.

34. In this period, out- migration from East Elbia was nearly twice as high as the re-

gion’s estimated contribution to overseas emigration, and it continued after the 

latter peaked around 1894. A comparison of Dickler (1975a) with Burgdorfer’s or 

Mönckmeier’s fi gures confi rms this claim.

CHAPTER F IFTEEN

1. Both of the studies cited used county- level data (in contrast to Knodel’s use of the 

larger administrative districts). Both also show that Catholic districts maintained 

signifi cantly higher fertility levels (and experienced less decline) in this period than 

others. Thus, to the extent that fertility decline promoted human capital, the “Prot-

estant ethic,” as Becker and Woesmann (2009) suggested, had consequences for the 

creation of human capital.

2. Cinnirella & Streb (2017) show that the negative impact of literacy on fertil-

ity was signifi cantly larger in counties marked by technologically more advanced 

economies— where returns to education were presumably higher.

3. An interesting article by Lucas (1988) stressed the potential agglomeration econo-

mies and network effects of concentration of labor in big cities for human capital 

formation (citing Jane Jacobs, The Economics of Cities).

4. On these results see Laux (1989), Tilly & Wellenreuther (1985), and Matzerath 

(1985). The “residual method” takes the difference between population increase 

and estimated natural increase as the measure of net migration.

5. The balance for 1907 showed a loss of nearly 2 million persons that just about 

matched the net gains of the regions Berlin/Brandenburg and Rhineland/Westpha-

lia (table in Hohorst et al. 1978: 40).

6. This was the source of the large Polish population of Ruhr mining towns (Wehler 

1961).

7. This is the principal fi nding of Thomas Wellenreuther’s important doctoral disserta-

tion (Wellenreuther 1989). We return to the importance of housing below.

8. Nevertheless, despite its role as liberal voice of German wealth owners, the  Deutsche 

Oeconomist even favored government expropriation of private land needed for 

public infrastructural projects. On this and other aspects see Wellenreuther (1989: 

app. 3, citing the Deutsche Oeconomist, 1883– 1913).

9. To be paid for by higher taxes on the well- off, the Deutsche Oeconomist feared. Pri-

vate builders and real estate specialists, and landowners, might also have feared a 

“crowding out” effect of public housing investments.

10. For wages, see Gömmel (1979), Orsagh (1969), Bry (1968), and Hoffmann (1965); 

a summary is in Pierenkemper (2015). For mortality, Spree (1981); for food con-

sumption, Teuteberg & Wi schermann 1972; and for housing, Teuteberg (1983, 

1986), Wi schermann (1986), and Niethammer & Bruggemeier (1976).

11. The Kathedersozialisten all called for more state intervention in the economy and 

saw socialism as the ultimate goal, but they differed on the nature of capitalism’s 

replacement. Karl Bücher, for example, was more skeptical of government manage-

ment of the economy than was Adolph Wagner (Wagner- Hasel 2011).

12. These results are subject to the reservation that the “raw” data used have not been 

made public.
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13. The Socialist Law of 1878 was repealed in 1890, coinciding with Kaiser Wilhelm’s 

dismissal of Bismarck (Wehler, 1995: 902– 15).

14. T. A. Jopp (2013) interprets the development of the Knappschaften (1850– 1920) 

from the perspective of their effi ciency as insurance institutions against the back-

ground of changes in membership size, costs, and benefi ts.

15. The authors point out that rheumatism— frequently recorded as reason for miners’ 

absence from work— was impossible to observe and, hence, unverifi able (Guinnane 

& Streb 2011).

16. This was when enforcement of safety regulation began to become effective. See 

Guinnane & Streb (2015) for an empirical treatment of this “institutional failure.”

17. The “counterfactual” being the higher amount of savings deposits the model pre-

dicts (with “Bismarck” as a negative coeffi cient).

18. Prussia’s “middle schools” were a collection of schools that offered an advanced el-

ementary school education (with a foreign language) for middle- class aims (skilled 

artisans, shopkeepers), integrated into the Prussian state system in 1872. “Higher 

schools” included the Oberrealschulen, Realprogymnasium, and so on— institutions 

that paved the way to the coveted “one year” military service and to study at a uni-

versity or technical college.

19. “Education” (mainly schools) accounted for the largest share of Prussian municipal 

expenditures in this period (Tilly & Bieber 1991).

20. In Prussia tax law was made at the central government level, but even here consider-

able resistance virtually blocked tax increases on land.

21. Municipal investment was refl ected in the growth of municipal debt, indirectly (and 

incompletely) captured by the budget item “debt service.”

22. Further details are reported in Schremmer (1994).
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