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Abstract—We study the dynamics of capital accumulation, income in-
equality, capital concentration, and voting up to 1914. Based on new panel
data for Prussian regions, we reevaluate the famous revisionism debate be-
tween orthodox Marxists and their critics. We show that changes in capital
accumulation led to a rise in the capital share and income inequality, as pre-
dicted by orthodox Marxists. But against their predictions, this neither led
to further capital concentration nor more votes for the socialists. Instead,
trade unions and strike activity limited income inequality and fostered po-
litical support for socialism, as argued by the revisionists.

I. Introduction

WHAT can we learn from Marx and his followers about
inequality? The current debate about inequality is fre-

quently refers to ideas about capitalist dynamics that were
first formulated by Karl Marx and orthodox Marxists. These
ideas were especially influential in Germany before 1914.
There, leaders of the labor movement based their analyses
and actions on the writings of Marx, and the main labor party
(SPD) was among the largest and arguably the most influ-
ential Marxist parties in the world. In this paper, we ask,
with the benefit of hindsight, which predictions of orthodox
Marxism were born out in the data of 19th-century Germany.
We do so by drawing on a wealth of historical statistics and
modern econometrics.

Our focus is on the effects of a continued accumulation
of industrial capital, considered by Karl Marx and ortho-
dox Marxists such as Karl Kautsky to be the defining fea-
ture of capitalism. We look at the decades between the foun-
dation of the German Empire and World War I, arguably
the heyday of German industrial capitalism and orthodox
Marxism alike. To test for causal effects of capital accumula-
tion, we exploit the spatial diffusion of industrialization over
time across Prussia. This allows us to test key predictions
of orthodox Marxism on the effects of capital accumulation,
namely on income inequality, capital concentration, and po-

Received for publication March 25, 2021. Revision accepted for publica-
tion January 25, 2023. Editor: Raymond Fisman.

∗Bartels: University of Leipzig, SOEP/G German Institute for Economic
Research, CEPR, and UCFS; Kersting: Humboldt-University Berlin; Wolf:
Humboldt-University Berlin, CEPR, and CESifo.

We thank three anonymous reviewers, the editor Raymond Fisman, Thilo
Albers, Erik Bengtsson, Yonatan Berman, Giacomo Corneo, Branko Mi-
lanovic, Joel Mokyr, Thomas Piketty, Emmanuel Saez, Anna Stansbury,
Daniel Waldenström, seminar participants at DIW Berlin, UC Berkeley,
U Hohenheim, U Carlos III Madrid, U Mannheim, Northwestern U, Paris
School of Economics, U Nevada, U Warwick, as well as conference par-
ticipants at WEHC 2018 Boston, LISER workshop “What Drives Inequal-
ity?” 2018, ECINEQ 2019 Paris, and EHES 2019 Paris for helpful com-
ments. Christopher Prömel and Timo Stieglitz provided excellent research
support. We gratefully acknowledge financial support from the Deutsche
Forschungsgemeinschaft through CRC TRR 190.

A supplemental appendix is available online at https://doi.org/10.1162/
rest_a_01305.

litical support for socialism. However, these effects were dis-
puted at the time even within the socialist movement. The
so-called revisionists heavily attacked the orthodox Marx-
ists arguing that, with the help of trade unions, capitalism
could be changed for the benefit of workers. We test their
competing predictions and investigate how trade unions and
labor conflict turned out to be related to income inequality
and political support for socialism.

In accordance with orthodox Marxists, we find that cap-
ital accumulation increased income inequality and the cap-
ital share. However, we cannot confirm a positive effect ei-
ther on capital concentration or on votes for the socialists.
Instead, we find support for claims made by the revision-
ists on the key role of trade unions. Our evidence suggests
that the activity of trade unions was positively related to
political support for socialism. Finally, we show that suc-
cessful strikes were associated with a reduction in the cap-
ital share, in top income shares, and even in absolute top
incomes.

For our analysis, we compile new panel data on capi-
tal accumulation, income inequality, capital share, capital
concentration, and socialism across 28 districts and 544
counties within Prussia between 1874 and 1913. We use
regional wealth and income tax statistics to estimate cap-
ital accumulation and top income shares, respectively. We
compute regional capital shares by combining tax statis-
tics with additional data sources on retained earnings and
self-employment. Based on the firm census, we calculate av-
erage firm size to measure capital concentration. We use vote
shares in general elections, strike activity, and membership
in trade unions to capture regional support for socialism.

To causally identify the effect of capital accumulation on
income inequality, capital share, capital concentration, and
socialism, we exploit the convergence process with higher
growth rates in regions that were initially less industrialized.
We follow Fernihough and O’Rourke (2021) and use the dis-
tance of a county’s centroid to carboniferous strata, that is,
strata in which coal can be found, to instrument growth in
industrial capital accumulation. To rule out concerns about
a potentially weak instrument, we demonstrate our instru-
ments’ validity by implementing two recommendations by
Andrews et al. (2019). First, we implement the weak instru-
ment confidence intervals. Second, we report the F -statistics
for the case of clustered standard errors by Olea and Pflueger
(2013). Both corroborate the strength of our instrument. For
potential violations of the exclusion restriction, we use the
method by Conley et al. (2012), which allows for direct ef-
fects of the instrument on the dependent variable. These re-
sults lend credence to our empirical strategy.
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936 THE REVIEW OF ECONOMICS AND STATISTICS

Our analysis can be read as a contribution to the history
of economic thought that uses econometric methods to test
claims made by economists of the past. In particular, we
investigate the famous revisionism debate between ortho-
dox Marxists and their critics during the decades preceding
World War I. Arguably, the debate on the observed increase
in inequality during Germany’s industrialization and their
political repercussions shaped all later discussions about in-
come inequality in capitalist economies. This influence ex-
tended to the work of Kuznets (1955), who predicted, in re-
sponse to orthodox Marxism, that inequality would first rise
with economic development and then fall. At the center of
the revisionism debate was the orthodox Marxist prediction
that capitalist development would necessarily lead to more
inequality, growing economic concentration, social and po-
litical conflict, and ultimately to socialism.

Based on the writings of Karl Kautsky, the leading theo-
retical Marxist of the Second International (Gronow, 2016),
we formulate three hypotheses that formed the core of this
debate. First, capital accumulation leads to a rising share of
capital in total income and growing income inequality. Sec-
ond, capital accumulation implies a growing concentration
of capital in a few hands. Third, rising inequality strengthens
political support for the radical left due to a growing mass
of impoverished workers. The revisionists around Eduard
Bernstein questioned these claims. One of their major argu-
ments revolved around the role of trade unions, which Bern-
stein (1899) regarded as a key institution to improve the po-
sition of the working class. Hence, we also test their counter-
hypothesis: that strikes can reduce inequality and that trade
union activity can foster the political success of the SPD.
Both sides of the debate grounded their arguments in statis-
tical evidence from the German statistical office and other
contemporary official statistics. Using the same sources but
relying on modern statistical techniques, we reevaluate this
debate. It may be argued that by using this approach, we
ignore several aspects of Marx’s writings deemed crucial by
the Marxist literature, such as the labor theory of value. More
generally, we treat Marxist ideas as generally falsifiable hy-
potheses (in the spirit of Popper 2011), which can be ques-
tioned. But our aim is to test the contemporary interpreta-
tion of Marx by orthodox Marxists such as Karl Kautsky,
who indeed considered Marx’s work as a body of empiri-
cally testable theories (Kautsky, 1899a, 1901), and to test
the counterarguments of the Revisionists. As the debaters
did, we focus on the evidence for Germany before 1914.

Our findings add to the literature on the determinants of
changes in inequality, which is still in disagreement over the
relative importance of market forces versus institutions. We
show that capital accumulation per se had a causal effect
on inequality. Next, by documenting the negative associa-
tion between successful strikes and inequality, we connect to
two recent studies demonstrating the inequality-moderating
role of unions (Farber et al., 2021) and worker power
(Stansbury & Summers, 2020) as well as to the emerging
historical inequality literature that argues for an inequality-

increasing effect of regressive fiscal institutions between
circa 1300 and 1850 (Alfani, 2021).1

Our new regional inequality panel expands the interna-
tional data landscape to analyze inequality using regional or
cross-country panels. Our inequality series is most closely
related to the body of research following Piketty (2003) us-
ing income tax statistics to measure the concentration of in-
come within the top-most part of the distribution for one
country.2 Prior to our study, long-run regional inequality se-
ries existed only for U.S. states covering the period from
1917 to the present (Frank et al., 2015). Germany has in-
come tax statistics going back to the nineteenth century—in
contrast to most other countries, which introduced modern
income tax systems at the beginning of the twentieth cen-
tury (e.g., the United States in 1913)—offering the unique
possibility of producing series covering the era of industrial-
ization. Our series from 1874 to 1913 connects to the grow-
ing number of historical inequality studies investigating the
development of inequality in premodern times. Several his-
torical inequality studies for Europe and the United States
have shown that inequality had been rising before industrial-
ization.3 In line with the regional wealth inequality estimates
by Alfani et al. (2022), we document higher inequality in ur-
ban than in rural regions in the nineteenth century.4

Research has long been interested in changes that took
place during industrialization and their impact on income
inequality, from increasing inequality in the first phase of
the classic Lewis model, during the “Engels’ pause” or
along the Kuznets curve to constant or declining inequality
in later phases of development (Lewis, 1954; Allen, 2009;
Kuznets, 1955). Galor and Moav (2004) suggest a theory of
long-run development, in which the transition from physical
to human capital accumulation changes the relation between
economic growth and inequality.5 We add to this litera-
ture the causal effect of capital accumulation on different
inequality measures and the inequality-moderating role of
strikes. Our results lead us to rethink the notion of an “own-
ership society” (Piketty, 2020, p. 194) as a dominant feature
of the period before World War I. Instead, our evidence

1Another strand of literature emphasizes the role of technological change
in pushing up inequality by creating an increased demand for skilled work-
ers (Acemoglu & Autor, 2011; Goldin & Katz, 2008; Goldin et al., 2020).
Rising capital shares and evidence of rising income inequality also inspired
a number of books critically assessing the future of capitalism, for exam-
ple, Corneo (2018) and Milanovic (2019).

2These long-run country series are available from the World Inequality
Database (wid.world).

3For example, Lindert and Williamson (2016) document increasing in-
come inequality in American colonies between 1774 and 1860. Alfani
(2021, p. 3) provides a comprehensive overview of this development and
concludes that “in the period ca. 1300-1800, inequality of both income and
wealth grew monotonically almost everywhere in Europe, with the excep-
tion of the century-long phase of inequality decline triggered by the Black
Death of 1347–52.”

4For estimates of regional land inequality in Germany in the nineteenth
century, see Wegge (2021) and Cinnirella and Hornung (2016).

5Empirical investigations of whether industrialization was skill enhanc-
ing are a related line of research; see, for instance, recent contributions by
Lafortune et al. (2019) and De Pleijt et al. (2020).
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TESTING MARX 937

underscores the increasing role of workers’ bargaining
power, which was institutionalized through unions, in
raising wages and counteracting inequality.

Our paper is organized as follows. Section II introduces
the main variables of our regional panel for the period 1874
to 1913. In section III, we sketch the revisionism debate
between orthodox Marxists and revisionists that forms the
historical context of our data and analysis. Based on this,
we formulate several testable hypotheses. In section IV, we
present our main results on the causal effect of capital accu-
mulation on income inequality, concentration and socialism,
and the role of trade unions. We conclude in section V with a
reevaluation of the revisionism debate and place our findings
in a broader context.

II. Income Inequality, Concentration, and Socialism in
Nineteenth Century Germany

The German Empire was characterized by a dynamically
growing economy and increasing social and political ten-
sions. Between 1850 and 1910, Germany went from a back-
ward economy to Europe’s industrial powerhouse. Real GDP
per capita roughly doubled between 1871 and 1913 (Pfister,
2020). This rapid industrialization was accompanied by in-
creasing income inequality (Bartels, 2019). With industrial-
ization, the political landscape in Germany changed funda-
mentally. Socialism became a rising force in Germany as in
other parts of Europe in the second half of the nineteenth
century. Despite attempts to repress the socialist movement
with antisocialist laws (Sozialistengesetze) (1878–1890), the
socialists became the strongest party in Germany in the first
decade of the twentieth century. While these aggregate de-
velopments are well documented in economic history, we
highlight the remarkable variation across Prussian regions,
particularly between rural and industrialized districts and
counties. Our main concepts, measures, time periods, and
regional coverage are summarized in appendix table A1. In
the following, we describe our data sources and the construc-
tion of our main measures and present the trends in capital
accumulation, income inequality, capital share, capital con-
centration, and socialism. We analyze the period after the
foundation of the German Empire in 1871. Our panel begins
in 1874 because income taxation was extended to all parts
of Prussia, including larger cities in 1874 (see appendix sec-
tion C.1 for more details). Appendix table D1 presents sum-
mary statistics for our main variables.

A. Capital Accumulation

According to Kautsky (1892), the main driver of cap-
italist development is industrial capital accumulation. We
measure capital accumulation using business assets (non-
corporate firms) recorded in wealth tax data for the pe-
riod 1895 to 1911. Unfortunately, wealth tax data do not
allow us to further break down financial assets, which in-
clude, on the one hand, shares in corporations, and, on

the other hand, cash, all forms of interest and noninterest-
bearing financial assets, the net present value of annuities,
appanage, and retirement contracts. By restricting our cap-
ital accumulation measure to noncorporate business assets,
we might underestimate capital accumulation, particularly
in the heavy industries with a significant degree of incorpo-
ration (Feldenkirchen, 1979). Yet, contrasting the change in
business assets with the change in capital invested in lim-
ited liability corporations (GmbHs) reveals a positive corre-
lation (see appendix figure D1). That is, districts with high
corporate capital growth also experienced high noncorporate
capital growth. This holds independent of their degree of in-
dustrialization.

Figure 1a displays capital accumulation between 1895
and 1911. Capital accumulation in rural and mixed districts
started at rather low levels of about 500 RM per capita, on
average, in 1895, but then rose quickly. In contrast, in in-
dustrial districts, capital started at high levels of about 1,100
RM, on average, but increased only moderately.

B. Income Inequality

We measure income inequality by the share of total in-
come accruing to a particular fraction of the population, such
as the top 5%, the top 1%, or the bottom 95%. The choice
of top income shares as our inequality measure is predeter-
mined by the high quality of income tax data in Prussia,
providing detailed information on the income distribution
of taxpayers (in contrast to the poor quality or lack of an-
nual wage and poverty statistics at the time). The Prussian
statistical office annually published tabulations of the num-
ber of taxpayers per income bracket, often listing more than
100 income brackets and also differentiating between rural
(Land) and urban (Städte) municipalities within each dis-
trict.6 We digitized these fine-grained statistics on the district
level and constructed 28 harmoniously defined administra-
tive districts in Prussia between 1874 and 1913.7 By com-
bining the income distribution in rural and urban municipal-
ities in each district, which has been recorded since 1891,
with census data on the rural and urban population within
each county, we can estimate inequality measures for 544
counties in Prussia between 1891 and 1913. The share of
the population included in income tax statistics varies both
across districts and over time (see appendix figure C2).8 The
richer the district, the higher the share of taxpayers. For ex-
ample, the share of taxpayers increased from 12% in 1891
to 27% in the rural district of Königsberg/Gumbinnen and
from 33% in 1891 to 60% in 1913 in industrial Branden-
burg (including Berlin). Given that the top 5% of the income

6See appendix figure A1 for an example of the historical income tax
statistics for tax years 1900 and 1901.

7See appendix B for more details on the geographical units.
8In Prussia, income taxation for top income earners was introduced in

1851 and extended to the entire population in 1874. See appendix C.1 and
Spoerer (2004) for details on Prussian income tax regimes in the nineteenth
century.
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938 THE REVIEW OF ECONOMICS AND STATISTICS

FIGURE 1.—MAIN VARIABLES BY DISTRICT TYPE, 1874–1913

The graphs shows capital accumulation (a), top 1% income share (b), capital share (c), capital concentration (d), votes for the SPD (e) by district type and number of successful strikes (f). Capital accumulation is
in RM per capita; top 1% income share, capital share, and union membership is in percent. Capital concentration is average workers per firm. Successful strikes is annual aggregate. Districts with more than 50%
employment in agriculture in 1882 are classified as rural (left panel), districts with between 40% and 50% as mixed (middle panel), and districts with less than 40% as industrial (right panel). The categorization of
each district is listed in appendix B. Main variables by county and constituency type are displayed in appendix figures D7 and D8, respectively.
Source: See appendix A.

distribution is consistently captured over time and across
districts/counties, we can compute the income share of the
top 5% and of smaller groups at the top. Estimation proce-
dures for top income shares on the district, constituency, and
county-level are described in appendix section C.2.

Between 1874 and 1913, income inequality increased in
both rural and industrial districts. Figure 1b displays the
evolution of the top 1% income share in rural, mixed, and in-
dustrial districts.9 We categorize districts according to their
share of agricultural employment in 1882. Rural districts
were mostly located in the east of Prussia (today’s Poland
and Russia), while industrial districts were mostly located
in the center and west of Prussia, including the districts of
Düsseldorf, the Ruhr area, Cologne, Aachen, and Wiesbaden
in the west, but also Berlin and Brandenburg in the center.
Two differences between rural and industrial districts should
be noted. First, income inequality in industrial districts was
substantially higher than in rural districts. Second, the tim-
ing of the inequality increase diverges. In industrial districts,
the top 1% income share increased from about 17% in the
1870s to more than 20% in 1900, and then fluctuated around
this elevated level up to 1913. In contrast, rural and mixed
districts saw a relatively steady increase up to 1913.

Income inequality in Prussia’s industrial districts was
comparable to that in other countries like France, the United
Kingdom, and Sweden, where the top 1% held around 20%

9Appendix figure D2 displays the development of the top 1% income
share separately for each district.

of total income on the eve of World War I and the United
States with a top 1% share of about 18% of total income (see
https://wid.world/). However, income inequality in Prussia
as a whole was low in international comparison because of
the more equal income distribution in rural districts. This
finding corroborates Alfani et al. (2022) and Wegge (2021),
who find that wealth inequality in Germany was comparably
low by the mid-nineteenth century.

Many of the previous studies analyzing inequality for the
nineteenth century such as Cinnirella and Hornung (2016)
and Ziblatt (2008) focus on land inequality.10 However,
our results presented in appendix figure D3 show that land
inequality is not a reliable proxy for income inequality
during this period: Our top 1% income share negatively
correlates with land inequality computed by Cinnirella and
Hornung (2016) in 1882 and also with the land share of large
landholdings. While land was extremely concentrated in
East Prussia, top incomes of East Prussia’s landowning elite
(the supposedly wealthy Prussian Junkers) were comparably
low in comparison to lower incomes in East Prussia and in
comparison to top incomes of the industrial elite in the west
of Prussia. At the same time, land was less concentrated in
the west of Prussia and, hence, the measure of landholdings
inequality was low. Similarly, Becker and Hornung (2020)

10Cinnirella and Hornung (2016) measure concentration of landowner-
ship as the ratio of landholdings larger than 300 Prussian Morgen (circa 75
hectares) over the total number of landholdings per county. Ziblatt (2008)
calculates a Gini coefficient to describe the distribution of landownership
across different bins.
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TESTING MARX 939

find that inequality measured with the voting weights in
the Prussian three-class franchise and land inequality were
negatively correlated. Our results provide a new and differ-
ent perspective on inequality during the period of industri-
alization, highlighting the more important role of industrial
incomes of the entrepreneurial elite from increasingly large
firms in the west and center relative to agricultural incomes
of the aristocratic, landowning elite in the east.

C. Capital Share

We calculate the capital share from the income side. Cap-
ital income is the sum of interest, distributed profits (div-
idends), undistributed profits (retained earnings), and capi-
tal gains. Our main data source is income tax statistics on
capital income from interest and distributed profits, which
we supplement with undistributed profits, self-employment
capital income, and government’s capital income from addi-
tional data sources. Income tax statistics represent the most
accurate data source for aggregate income during the Ger-
man Empire, which is also underscored by the fact that other
pre-1913 German national income series are based on the
same income tax data, for example, Hoffmann and Müller
(1959).11 We describe the construction of our capital share
measure in appendix C.5.

Between 1891 and 1913, the capital share increased in ru-
ral and mixed districts and fluctuated at an elevated level in
industrial districts, as shown in figure 1c. As noted for in-
come inequality, capital share levels are substantially higher
in industrial districts than in rural districts. We also see that
the capital share increased in the more rural districts up to
1913 but stagnated after 1900 in the more advanced dis-
tricts, closely resembling our findings for the share of top
incomes. Appendix figure D4 compares our capital share for
Prussia as a whole to the capital share for the entire German
Empire as estimated by Bengtsson and Waldenström (2018)
and Pfister (2020) and shows that our estimate documents
the same trend over time, but on a slightly lower level.

D. Capital Concentration

Our measure of capital concentration is constructed us-
ing several firm censuses. These data are available for 1875,
1882, 1895, and 1907. We divide the number of employees
by the number of firms in each district and county. Between
1875 and 1907, capital concentration increased sharply in
both rural and industrial districts, as displayed in figure 1d.
This universal trend is in contrast to the diverse trends docu-
mented for income inequality and capital shares across dis-
trict types.12 The level of capital concentration was higher

11Pfister (2020) is a recent contribution estimating a national income se-
ries, 1851 to 1913, from the income side based on factor incomes. He fo-
cuses on improving the estimate of agricultural incomes in national income
and also draws on Prussian tax data.

12We also construct a measure of profit concentration using corporate tax
statistics available since 1891. We do not make further use of this mea-

in industrial districts. Note that these statistics were blamed
for painting a nostalgic picture of the German economy
based on small workshops, where each small workshop was
counted separately even within one firm, understating in-
creasing capital concentration among big businesses in Ger-
many (Tooze, 2007).13 Hence, our measure of capital con-
centration must be conceived as a lower bound.

E. Socialism

To capture regional support for socialism, we use vote
shares for the socialist party, membership in unions, and
strike activity. We use general elections for the national par-
liament (Reichstag), as the electoral laws of states, such as
the three-class franchise in Prussia, were often much less
democratic.14 The Reichstag elections were held directly in
single-member constituencies with representatives elected
by a majority, following the principle of “one man, one
vote.” Suffrage covered basically all men above the age of
25, excluding those under tutelage, in bankruptcy, or on wel-
fare. Although the German Empire was a monarchy, elec-
tions were much more than just tests of opinion. The Re-
ichstag could propose laws or refuse to agree to laws pro-
posed by the executive, and, most importantly, the exec-
utive required parliamentary support, for example, to pass
trade policy and the budget (but not for military spending).15

Reichstag elections were held in 229 Prussian constituen-
cies in 1871, 1874, 1877, 1878, 1881, 1884, 1887, 1890,
1893, 1898, 1903, 1907, and 1912, all of which we include
depending on the availability of our other variables. The
Sozialdemokratische Partei Deutschlands (SPD) and its pre-
decessors were the only political representative of socialism
in Germany.16

Between 1871 and 1912, political support for the social-
ists exploded, as can be seen from figure 1e. Their vote
share started to increase in the 1880s, in spite of the antiso-
cialist law.17 After the abolition of this law in 1890 and the

sure because only a negligible share of firms was incorporated, so several
districts have fewer than ten corporations in total and the introduction of
limited liability companies (GmbHs) in 1906 causes a serious break in the
series (see appendix section C.6).

13Tooze (2007, p. 59) concludes: “The entire repertoire of Imperial statis-
tics was thus moulded around the interests of German business. Inquiries
to which business objected were boycotted.” This changed only with the
outbreak of World War I.

14Becker and Hornung (2020) analyze the political economy of Prussia’s
three-class franchise.

15However, the Reichstag did not have the power to elect the chancellor
or his fellow ministers, who were chosen directly by the emperor. The
emperor also had the right to dissolve the parliament and could call for
new elections at any time.

16In 1863, Ferdinand Lassalle founded the first socialist mass party
in Germany, the Allgemeine Deutsche Arbeiterverein (ADAV). In 1869,
the Sozialdemokratische Arbeiterpartei (SDAP) led by August Bebel and
Wilhelm Liebknecht emerged, with a more radical orientation that was
strongly influenced by Marx and Engels. In 1875, both parties merged and
formed the Sozialistische Arbeiterpartei Deutschland (SAP). In 1890, the
party was renamed the Sozialdemokratische Partei Deutschlands (SPD).

17The rising success of socialist parties and trade unions led to
increased suppression in the form of Bismarck’s antisocialist law
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940 THE REVIEW OF ECONOMICS AND STATISTICS

publication of the “Erfurter Programm” in 1891, the vote
share increased rapidly, particularly in industrial districts.
Their rise was interrupted only by the election of 1907, when
nationalist agitation in the context of Germany’s colonial
policy created a temporary backlash against the socialists.
In rural districts, the average SPD vote share increased from
near zero to almost 15% in 1912. In industrial districts, the
average SPD vote share increased from below 10% to above
30%. The SPD became the strongest party in the Reichstag
in terms of vote share in 1890, even before the end of the
antisocialist law, and the strongest party in terms of MPs in
1912.

We also analyze union membership and strikes to directly
capture socialist activity. In the wake of new trade laws of
1869, a growing number of trade unions had been formed
in Germany. They quickly improved their organization and
managed to mobilize an increasing part of the industrial
workforce. After the end of the antisocialist laws in 1890,
unions were allowed to resume their activities. We digitized
union membership data on a county level from 1896 to 1906,
as well as a previously unused source that lists every single
strike by sector and location for every year between 1899
and 1905.18 We georeferenced these entries to construct a
county×industry data set, covering 21 sectors and 544 coun-
ties (hence over 10,000 observations). Appendix figure D5
shows the average number of strikes per 100 workers across
counties by sector. Most sectors saw, on average, two to six
strikes per 100 workers per year. Between 1896 and 1906,
union membership steadily and sharply increased, while
(successful) strikes show a volatile but overall rising trend
between 1899 and 1905 (figure 1f and appendix figure D6).

III. Orthodox Marxism and the Revisionism Debate

The relationships among capital accumulation, capital
share, concentration, income inequality, and socialism were
hotly debated at the time. While the socialists gained dra-
matically in the polls, internal struggles emerged within the
socialist movement between the orthodox Marxists on one
side and the more pragmatic reform-oriented activists on the
other. The former had their stronghold within the main party
organization, whereas the latter dominated the trade unions.
The “Erfurter Programm” from 189119 was an effort to guide
the party after the abolition of the antisocialist laws. The
program was largely based on earlier drafts written by Karl
Kautsky and Eduard Bernstein, with the former contributing
the theoretical foundations and long-run strategy, and the lat-
ter contributing the short-term tactical objectives. The theo-

(Sozialistengesetze) (1878-1890), which banned the socialist party and
trade unions. However, individual supporters could still run for parliament
and be elected to office. On the political economy of the antisocialist law,
see Kersting (2023).

18The statistical office collected data on this disaggregated level only for
these years.

19For an English translation, see SPD (1984).

retical part was influenced by the writings of Karl Marx and
Friedrich Engels and took its starting point in a sharp critique
of rising inequality and capital concentration.

The “Erfurter Programm” and Kautsky’s interpretation of
Marx in Karl Marx’ oekonomische Lehren (Kautsky, 1886)
are significant as they represent more broadly what would
later be called “orthodox Marxism” and would characterize
the Second International (1889–1916). In particular, Kaut-
sky’s commentary on the Erfurter Programm, published in
1892 (Kautsky, 1892), was widely circulated and read well
beyond Germany. We cannot even scratch the surface of
Marx’s writings and the exegesis of his works by Marxists
and non-Marxists. Therefore, we focus on key aspects of or-
thodox Marxism as formulated by Kautsky (1886, 1892) and
on the critique thereof formulated by the revisionists around
Bernstein (1899). At the center of orthodox Marxism lies a
notion of historical materialism, in which economic condi-
tions determine the cultural and political structure of society
in a way that can be empirically tested (“scientific Marx-
ism”). The main predictions of Kautsky’s historical mate-
rialism are that capitalist development will inevitably lead
to growing economic, social, and political conflict and ulti-
mately to socialism. Let us formulate three predictions from
orthodox Marxism and a counterposition from the revision-
ists that can be confronted with empirical evidence:

Capital accumulation increases the capital share and income
inequality. In his commentary on the Erfurter Programm,
Kautsky (1892) argues that the main force of capitalist devel-
opment is the accumulation of industrial capital. Further, he
argues that with capital accumulation, the rate of profit will
tend to decline, but the volume of capital will increase faster
(Kautsky, 1892). Hence, with capital accumulation, the share
of capital in income will increase, while income from labor
will tend to decline, leading to growing inequality (Kaut-
sky, 1892). This is derived from his (simplified) reading of
Marx’s writing on capital accumulation. Consider Marx’s fa-
mous “general law of capitalist accumulation”: “It follows
therefore that in proportion as capital accumulates, the situ-
ation of the worker […] must grow worse. … The [general
law] necessitates an accumulation of misery equivalent to
the accumulation of capital” (Marx, 1867, p. 675). On the
next pages Marx, refers to the English income tax statistics
for the years 1853 to 1864 to illustrate this.20 He shows that
incomes from taxable profits have increased much more than
total taxable incomes, suggesting a rising capital share and
growing income inequality. Summarizing Kautsky’s ortho-
dox reading, we can distinguish two parts of a prediction:
(1a) that capital accumulation leads to a rising share of cap-
ital in total income and (1b) that capital accumulation leads
to an increase in income inequality.

20Note that we always refer to the German edition of Marx in Marx-
Engels-Werke (MEW). In accepted English translations, chapter 23 of the
German text corresponds to chapter 25.
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Capital accumulation leads to more capital concentration.
Kautsky (1892) argues that capitalist production has the
tendency to concentrate all capital into fewer and fewer
hands, and ultimately to become the private property of a
single person or corporation. This process of capital concen-
tration is sometimes called “centralization.” Kautsky derived
this from his reading of Marx (1867), who again used the En-
glish income tax statistics to show that for the years 1864 and
1865, taxable incomes from profits were highly concentrated
and increasingly so. Marx stated that “with the development
of the capitalist mode of production, there is an increase in
the minimum amount of individual capital necessary to carry
on a business under its normal conditions… Centralization
would reach its extreme limit if all the individual capitals…
were fused into a single capital” (Marx, 1867, p. 656). On
closer inspection, we can split this prediction into two parts:
(2a) the prediction of increasing capital concentration, and
(2b) the prediction that capital accumulation will cause more
capital concentration.

Capital accumulation fosters political support for socialism.
Kautsky (1892) and again Kautsky (1899a) argues that cap-
ital accumulation must lead to growing misery of the work-
ing class, that is, an increase in absolute poverty, alongside
the concentration of capital, which will inevitably result in a
political regime change toward socialism. He argues repeat-
edly that capitalism cannot be reformed but must be abol-
ished in a socialist revolution: “The less bearable the exist-
ing mode of production becomes… the more numerous will
the members of non-proletarian classes flock to the social
democrats and follow hand in hand with the irresistibly ad-
vancing proletariat his lead to victory and triumph” (Kaut-
sky, 1892, p. 262). Clearly, this leaves little room for the
organization of the workers, for example, in trade unions, in
order to improve their economic status. Kautsky’s hypoth-
esis was rooted in his reading of Marx: “Along with the
constantly diminishing number of the magnates of capital…
grows the mass of misery…; but with this too grows the re-
volt of the working class” (Marx, 1867). This leads to the
prediction that capital accumulation leads to growing politi-
cal support for socialism (3).

In the years following the “Erfurter Programm,” several
members of the SPD started to question whether Marxism
could provide viable guidance for the party. The most vocal
proponent of this critique was Eduard Bernstein. The dispute
was mainly about the “empirical validity of the economic
laws of capitalist development and the Marxist prognosis
about the increasing centralisation of capital and the grow-
ing proletarianisation of… the population” (Gronow, 2016,
p. 36).

Bernstein challenged all major predictions of orthodox
Marxism and did so on the basis of recent statistical evi-
dence. The debate started in 1896 with an exchange between
Ernest Belfort Bax and Eduard Bernstein in the weekly Die
Neue Zeit, the leading journal of theoretical Marxism at the

time, founded and edited by Kautsky (Tudor & Tudor, 1988).
In 1898, Bernstein formulated a summary of his positions,
which culminated in his statement, “I frankly admit that I
have extraordinarily little feeling for, or interest in, what is
usually termed ’the final goal of socialism.’ This goal, what-
ever it may be, is nothing to me; but the movement is every-
thing.” (cited after Tudor & Tudor 1988, p. 19). This sparked
a heated debate involving Bax, Alexander Parvus, Rosa Lux-
emburg, and Georgi Plekhanov arguing against Bernstein,
but also Konrad Schmidt in his support (Tudor & Tudor,
1988). It was only at the party conference in Stuttgart in 1898
that Kautsky joined the debate with a sharp rebuttal of Bern-
stein, which was widely accepted as the official position of
the SPD. In the following years, Bernstein and Kautsky clar-
ified their positions in two books (Bernstein 1899; Kautsky
1899a), which will be our focus. So what exactly was Bern-
stein’s revisionism, and how did Kautsky respond?

On the most general level, Bernstein questioned the Marx-
ist prediction that capitalism would necessarily lead to
ever-increasing inequality, capital concentration (“central-
ization”), and political revolution. To start with the first pre-
diction, Bernstein (1899) provided evidence from English,
French, Prussian, and Saxon income statistics for various
years in an attempt to show that the number of middle
to high-income taxpayers had increased, and more gener-
ally that capital accumulation was not necessarily associated
with any dramatic increase in income inequality or polar-
ization into a few rich and many poor. Instead, he argued
that there was evidence of a growing middle class and an
increasingly differentiated society (Bernstein, 1899). More-
over, Bernstein doubted that there was evidence of a rising
capital share, but could not show this. In his reply, Kautsky
(1899a) showed that Bernstein had used the data selectively
and provided a comparison for the years 1876 and 1890 as
an example demonstrating that income inequality had indeed
increased.

Next, Bernstein (1899) challenged the prediction of an
ever-increasing concentration of capital, using statistical ev-
idence from the occupation and firm census of 1882 and
1895. He showed that the large majority of employees were
still working in small and medium-sized enterprises. While
Bernstein conceded that factories tended to be increasing in
size, he argued that this was sector-specific and countered
with the spread of capital ownership in joint stock compa-
nies. In his reply, Kautsky clarified that the question of cap-
ital concentration was crucial for his concept of orthodox
Marxism: “The concentration of capital sets the historical
task: the introduction of a socialist social order. It produces
the forces to accomplish this task, the proletarians, and it
creates the means of doing so: social production”(Kautsky
1899a, p. 54, translation from Gronow, 2016). In his reply
to Bernstein, Kautsky revised the statistical evidence and
highlighted that employment in small enterprises actually
decreased in relative terms. Kautsky also discussed the ev-
idence from income tax statistics to argue that incomes in
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the highest tax brackets had increased most strongly between
1876 and 1890. Overall, he concluded, “If ever a theory was
splendidly confirmed, it was the theory by Marx in the data
from the German occupation and industry census” (Kautsky
1899a, p. 68, own translation).

Finally, Bernstein questioned the prediction that capitalist
development would lead to the immiseration of the working
class and foster ever-growing political support for socialism
among workers. Given the (in his view) weak evidence for
other Marxist predictions, and instead evidence for a broad-
ening middle class, the SPD should not rely on any immi-
nent collapse of capitalism, but rather on the role of trade
unions, cooperatives, and pragmatic work in parliament to
improve the political and economic conditions for the work-
ing classes (Bernstein, 1899). In fact, he argued the SPD
could only succeed in the polls if it changed into a demo-
cratic party working for social reforms (Gronow, 2016). The
trade unions take center stage in this, as the “democratic
element in industry” (Bernstein, 1899, p. 121). In contrast
to Kautsky (1892), who claimed that neither strikes nor
any other organized activity of workers could ever change
the course of capitalist development, Bernstein argued that
trade unions could effectively reallocate profits to wages and
hence improve the conditions of workers (Bernstein, 1899).
In particular, Bernstein considered strikes to be an effective
weapon for workers to improve their position (see especially
Bernstein, 1906).

In his response, Kautsky had to modify his earlier state-
ments about a deterministic path toward socialism (see,
for example, Kautsky, 1892). He stressed that it would be
impossible to “statistically calculate when society has be-
come ripe for socialist production. This production will not
merely be a product of economic development, but also of
the class struggles arising from this development” (Kaut-
sky, 1899b, translation from Gronow, 2016, p. 51). With ref-
erence to earlier arguments by Rosa Luxemburg, Kautsky
restated the Marxist concept of immiseration to mean not
physical but social misery, that is, “the discrepancy between
cultural needs and the means of a wage worker to satisfy
them” (Kautsky 1899a, own translation). And while social-
ism would not be an automatic outcome of economic devel-
opment, he pointed to the very remarkable political success
of socialism over the last few decades, particularly of the
SPD in recent years (Kautsky, 1899a). Regarding the role
of trade unions, Kautsky (1899a) argued that they derived
their influence not from their organization but only from the
underlying economic process (of capital accumulation). He
reformulated this in Kautsky (1909), stressing again the pri-
macy of the party over trade union activities.

This was in stark contrast to the position of Bernstein
(1899, 1906) and trade union leaders such as Carl Legien
who considered the trade unions as the key agents of social
progress and political success (Legien, 1910). Hence, while
Kautsky (and the SPD establishment) interpreted any elec-
toral success as a sign of growing inequality and class strug-
gle, Bernstein argued that the party could only win votes

through pragmatic work for better living conditions. We can
thus formulate a fourth hypothesis to capture the essence of
Bernstein’s revisionism:

Trade unions can change capitalism to benefit workers. Their
activity can limit inequality and foster political support for the
SPD. Bernstein argued that activities of trade unions (such
as strikes) can effectively improve the position of workers
and limit income inequality (4a). He and his followers main-
tained that (4b) the struggle of trade unions for better work-
ing conditions rather than growing “misery” would foster
political support for the SPD.

To summarize, while orthodox Marxists argued for the ex-
istence of general laws of capitalist development, the Revi-
sionists contested this and argued for the agency of workers
via trade unions and institutional change. We illustrate their
hypotheses in figure 2. We first show the orthodox Marxist
prediction that capital accumulation will increase inequality,
concentration, and ultimately support for socialism. We test
for a causal effect of capital accumulation using an IV strat-
egy based on carboniferous strata. Next, we show the Revi-
sionist position: institutions such as trade unions can modify
the effects of capital accumulation and foster support for so-
cialism in their own right. We cannot test for this causally
but will provide supportive evidence.

In the next section, we present our empirical strategy and
findings to shed light on this debate. We are of course aware
that these data do not cover all aspects of the debate, nor
do they allow us to test “Marxism” in general. But our anal-
ysis provides new evidence on core arguments of orthodox
Marxism that were discussed in the period before 1914 and
are still influential today.

IV. Testing Marx

Our aim in this section is to provide systematic evidence
in favor of or against orthodox Marxist predictions and Bern-
stein’s Revisionism in the context of nineteenth-century Ger-
many. To this end, we interpret the predictions as empirically
testable (and of course refutable) hypotheses. We first focus
on the effects of capital accumulation on the share of capital,
income inequality, capital concentration, and votes for the
SPD, thus testing the Marxist predictions illustrated in fig-
ure 2 by solid arrows. Second, we investigate whether trade
unions and strike activity mitigated inequality and increased
support for socialism, depicted in figure 2 by dotted arrows.

A. Testing Orthodox Marxist Predictions

To provide causal evidence on Marxist hypotheses 1 to 3,
we exploit the spatial diffusion of industrialization. Industri-
alization first took off in European cities that were close to
carboniferous strata (Fernihough & O’Rourke, 2021). Dur-
ing the first phase of the industrialization, proximity to coal
deposits was crucial for running steam engines. Technology
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TESTING MARX 943

FIGURE 2.—ILLUSTRATION OF HYPOTHESES 1 TO 4

The figure illustrates the four hypotheses in the paper and their relationship. Solid arrows indicate hypothesized causal effects, and dotted arrows indicate hypothesized relations without claiming causality. The
orthodox Marxist hypotheses 1 to 3 are shown in the three solid arrows from capital accumulation to various outcomes. We also show how we use carboniferous strata (“carbon”) to instrument for capital accumulation.
Hypotheses 4a and 4b as stated by the Revisionists are shown in the two dotted arrows, originating from strikes and unions, respectively.

diffusion in general, as well as increasing electrification and
falling transport costs in particular, contributed to the spread
of industrialization across regions and initiated a process of
industrial capital convergence.21 Data for capital accumula-
tion exist since 1895, which we can use to show that initially,
more rural regions saw higher rates of capital accumulation
between 1895 and 1910. In contrast, capital accumulation
slowed down in regions with a higher level of industrial cap-
ital after 1895. Figure 3a illustrates the strong negative re-
lationship between the initial level of industrial capital in
1895 and capital accumulation between 1895 and 1910 with
a large and highly significant OLS coefficient of −1.78 (SE:
0.08) (without further controls).

To establish causality in this convergence process, we use
an instrumental variable approach. We follow Fernihough
and O’Rourke (2021) and use distance from a county’s cen-
troid to carboniferous strata that is, strata in which coal can
be found, to instrument growth in industrial capital accumu-
lation. To test the strength of our instrument, we plot the
distance to carboniferous strata against capital accumulation
between 1895 and 1910. Figure 3b shows a clear positive
correlation: the larger the distance to carboniferous strata,
the higher the capital accumulation between 1895 and 1910.

The necessary exclusion restriction for this instrument is
that distance to carboniferous strata affects the growth in our
dependent variables only through growth in capital accumu-
lation. Given that carboniferous strata are of little use except
to the coal industry and, thus, to industrialization as shown
for European regions in Fernihough and O’Rourke (2021),
this assumption seems plausible. We will test for this as-
sumption.

We estimate the following equation by 2SLS:

First stage : �CAc = β × DistCarbc + X ′
c × γ + uc,

(1)

Second stage : �yc = β × �̂CAc + X ′
c × γ + εc. (2)

In the first stage, we regress capital accumulation between
1895 and 1910, �CA in county c, on the distance to car-
boniferous strata, DistCarb (in km) for county c. X ′

c denotes
a vector of control variables including initial population, the
share of urban population in 1895, and population growth

21On the role of different power sources in the spatial distribution of eco-
nomic activity across Germany, see Gutberlet (2014).

from 1895 to 1910. For the second stage, we use the pre-
dicted capital accumulation as explanatory variable for the
change in our outcome variables, top 1% share, capital share,
firm size, and support for socialism.

A potential concern for our estimation is the weak instru-
ments problem. A weak first stage could lead to unreliable
IV estimates. To address this, we follow recent recommen-
dations by Andrews et al. (2019) and the implementation by
Enikolopov et al. (2020). As suggested there, we use a test
for weak instruments for the case of clustered standard er-
rors by Olea and Pflueger (2013). The resulting effective F -
statistic in table 1 is around 11. This is below the threshold
of 15 in Olea and Pflueger (2013) for the case of 20% po-
tential bias and a 5% significance. However, it is still above
10, the relevant rule-of-thumb threshold for the case of clus-
tered standard errors according to Andrews et al. (2019). Fol-
lowing Andrews et al. (2019) and Enikolopov et al. (2020),
we report the weak-instrument robust confidence intervals
for our main coefficient. The intervals exclude zero in all
cases.

Another important concern lies in violations of the exclu-
sion restriction. Here, we use the methodology pioneered by
Conley et al. (2012), which explicitly tests the violation of
the exclusion restriction by allowing for direct effects of the
instrument on the dependent variable. Appendix figure D9
shows that our results are robust to this test, especially for
the effect of capital accumulation on the capital share.

B. Testing Hypothesis 1 (H1): Capital Accumulation
Increases Capital Share and Inequality

We first consider the orthodox Marxist hypothesis that
rising capital accumulation will positively affect the capi-
tal share and the top 1% income share (our income inequal-
ity measure). Results from the 2SLS estimation using the
IV of equation (2) are found in Table 1, columns 1 and 2.
Those from the OLS estimation are shown in columns 3
and 4.22 Results for the capital share (hypothesis 1a) are re-
ported in panel 1 and results for the top 1% share in panel 2

22We present the reduced-form effects and the first stage in appendix ta-
ble D2. Moreover, appendix figure D10 provides binscatters for hypotheses
1 to 3 that show the relation between capital accumulation and various de-
pendent variables after controlling for residuals from the first stage of our
IV approach, following Cattaneo et al. (2022).

D
ow

nloaded from
 http://direct.m

it.edu/rest/article-pdf/107/4/935/2104463/rest_a_01305.pdf by H
U

M
BO

LD
T U

N
IVER

SITAET user on 21 July 2025



944 THE REVIEW OF ECONOMICS AND STATISTICS

FIGURE 3.—CAPITAL ACCUMULATION CONVERGENCE, 1895–1910

Panel a plots the relationship between initial level of industrial capital accumulation as of 1895 (in logs) and the annual growth rate for the same variable between 1895 and 1910. Each bin represents on average 22
counties. The coefficient for the initial level of industrial capital accumulation in an OLS regression (without further controls) is −1.78 (SE 0.08). Panel b plots the relationship between distance to carboniferous strata
(in km) and the annual growth rate in industrial capital accumulation between 1895 and 1910. Each bin represents on average 22 counties. The coefficient for the initial level of industrial capital accumulation in an
OLS regression (without further controls) is 0.0076 (SE: 0.0008).
Source: See appendix A.

(hypothesis 1b). Both provide clear support for the hypoth-
esis. The coefficients from the IV estimation indicate that a
1 percentage point increase in the annual capital accumula-
tion share increases the capital share by 0.9 pp and the top
1% share by 0.7 pp. Expressed differently, a 1 standard de-
viation increase in capital accumulation can explain roughly
70% of a standard deviation increase of the change in the top
1% income share and more than 75% of a standard deviation
increase of the change in the capital share.23 Note that the co-
efficients remain of similar size once we control for popula-
tion growth in column 2, a potentially important confounder.
The results presented provide evidence that capital accumu-
lation increased the capital share and income inequality. This
is clearly in line with the reasoning of orthodox Marxism and
against the claims made by revisionists.

23For this, we multiply the effect from column 1 with the standard
deviation (1.82) and divide this by the variation in the change in the
capital share (2.42) and the top 1% income share (1.67), respectively:
(0.91 × 1.82)/2.42 = 0.68 and (0.70 × 1.82)/1.67 = 0.76.

C. Testing Hypothesis 2 (H2): Capital Accumulation Leads
to More Capital Concentration

We now turn to the Marxist prediction that rising capital
accumulation will increase capital concentration. We mea-
sure capital concentration by the number of employees per
firm (firm size). We have already shown evidence that cap-
ital concentration measured by firm size sharply increased
in rural, mixed, and industrial districts alike between 1875
and 1907. We also noted that this measure is likely to rep-
resent a lower bound. Overall, these trends lend credence to
the orthodox prediction of increasing capital concentration
(hypothesis 2a).

Results for hypothesis 2b, that capital accumulation in-
creases capital concentration, are displayed in panel 3 of
table 1. Trends presented in figure 1 suggest that accu-
mulation became decoupled from concentration in the late
1890s, particularly in industrial districts: While capital con-
centration continued to increase, capital accumulation hov-
ered at an elevated level in mixed and industrial districts. All
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TABLE 1.—REGRESSION RESULTS FOR OLS AND IV, HYPOTHESES 1 AND 2

IV OLS

(1) (2) (3) (4)

Panel 1: � Capital Share, 1895–1907 (in pp)

� CA 0.909∗∗ 0.847∗∗ 0.752∗∗∗ 0.746∗∗∗
(0.397) (0.384) (0.173) (0.189)

Weak IV 95% CI 0.684; 1.186 0.607; 1.117
Mean dep. var. 0.39 0.39 0.39 0.39
Controls � �
F -statistic 10.810 12.259
Observations 544 544 544 544

Panel 2: � Top 1% Income Share, 1895–1910 (in pp)

� CA 0.697∗∗ 0.781∗∗ 0.348∗∗ 0.326∗∗
(0.339) (0.363) (0.142) (0.143)

Weak IV 95% CI 0.508; 0.956 0.415; 0.835
Mean dep. var. 0.93 0.93 0.93 0.93

Panel 3: � Firm Size, 1895–1907 (in logs)

� CA −0.022 −0.015 −0.004 −0.000
(0.014) (0.013) (0.006) (0.006)

Weak IV 95% CI −0.040; −0.006 −.033; 0.001
Mean dep. var. 0.19 0.19 0.19 0.19

Unit of analysis: county (panels 1–3). Standard errors clustered on the district level reported in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01. For convenience, we report the effective F -statistics and number
of observations only in panel 1. In all specifications, we control for population (in logs) as of 1895. In columns 2 and 4, we additionally control for population growth (1895–1910) and the share of urban population
in 1895. Appendix figure D10 shows binscatters for H1 to H3.

estimators show a negative coefficient. The insignificant
negative sign speaks against the orthodox prediction of a
strong positive effect of accumulation on concentration.

D. Testing Hypothesis 3: (H3) Capital Accumulation Fosters
Political Support for Socialism

Next, we examine the economic drivers of support for
socialism. Orthodox Marxists predicted that rising ac-
cumulation and also the immiseration of workers would
strengthen political support for socialism. Is there evidence
for a growing immiseration of workers in late nineteenth-
century Germany? Wage data show the opposite (and we
are not the first to point this out; see for example, Allen,
2009, on the United Kingdom). Detailed wage data on
day laborers from Becker et al. (2014) show that wages
increased even for these precariously employed workers. On
average, between 1892 and 1901, wages increased by 22%
for rural day laborers and by 16% for urban day laborers.
Different estimations of real wages in Germany over this
period point in the same direction (Ritter & Tenfelde, 1992).
Our average income measure based on income tax statistics
also documents an upward trend (see appendix figure C3).
Given the increase in wages (across regions) and the si-
multaneous surge in votes for the SPD (see figure 1e), we
have to reject the first part of the political hypothesis put
forward by the orthodox Marxists: There is no evidence for
a growing immiseration of workers and, hence, nothing to
suggest a deterministic path toward socialism.

Still, the rise of the socialist party might be related to
increasing capital accumulation, provided that the increase
in wages was smaller than for capital accumulation and

provided that voters responded to this with more support
for the SPD. The SPD vote share increased from less than
10% in the 1870s to more than 30% in mixed and industrial
districts in 1912 (see figure 1e). As described in section III,
the SPD considered the increasing capital accumulation to
be a major economic problem. Therefore, in their famous
revolutionary “Erfurter Programm” from 1891, they called
for, among other things, the abolition of private property,
better protection for workers, and a more progressive tax
system. Does our IV strategy provide evidence that voters
reacted to increases in capital accumulation by voting more
for the socialist party? The results in columns 1 and 2 of
table 2 for our IV estimation suggest that this was not the
case. The coefficient in columns 1 and 2 is negative and
statistically significant. Thus, we have to reject the orthodox
hypothesis according to which growing capital accumula-
tion leads to rising support for socialism.24 But why did the
SPD gain so strongly?

E. Testing the Revisionists’ Counterarguments (H4)

Bernstein (1899) emphasized the importance of trade
unions and their activities in improving political and eco-

24Exploiting the end of the antisocialist law in Germany in 1890 is an-
other approach to investigate this hypothesis. If the orthodox were right,
the end of the antisocialist law should have had no differential effect on
votes for the socialist party. Because capital accumulation is only observed
since 1895 and county data are available starting in 1891, we use the dis-
trict as unit of analysis and rely on inequality as an independent variable
here. Our variable of interest is the interaction between the top 1% share
and a dummy variable for the end of the antisocialist law. Evidence in favor
of the orthodox camp would be an insignificant interaction. The results in
table D3 speak strongly against the orthodox claim, as the interaction term
is highly significant.
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TABLE 2.—REGRESSION RESULTS FOR OLS AND IV, HYPOTHESES 3 AND 4B

IV OLS

(1) (2) (3) (4) (5) (6)

� Vote Share SPD, 1893–1912 (in pp)
� CA −8.662∗∗∗ −8.305∗∗∗ −7.430∗∗ −1.653 −1.543 −1.173

(3.038) (3.019) (2.912) (1.232) (1.396) (1.300)
� % Union, 1896–1906 1.723∗∗∗ 2.332∗∗∗
(in pp) (0.636) (0.644)

Mean dep. var. 8.04 8.04 8.04 8.04 8.04 8.04
F-stat 10.92 12.44 11.46
Further controls � � � �
Observations 229 229 229 229 229 229
R-squared 0.04 0.07 0.13

Unit of analysis: constituency. Dep. var.: Change vote share SPD (in pp). Standard errors clustered on the district-level reported in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01. In all specifications, we
control for population (in logs) as of 1895. In columns 2 and 4, we control in addition for population growth and the share of urban population.
Sources: See appendix A.

nomic conditions for the working classes. Historians of the
German Empire highlight the increasing role of trade unions
and their strike activity for wage growth and reduced income
inequality during this period (Kaelble & Volkmann, 1986).
As illustrated in figure 2, we distinguish two aspects here.
First, we ask whether there is evidence that strikes improved
the position of workers and thus reduced income inequality
(or redistributed income between rich and poor, respectively
capital and labor) in support of hypothesis H4a. And sec-
ond, do we see a positive correlation between union activity
and votes for the SPD, supporting hypothesis H4b? We treat
these ideas as counterarguments to the Marxist hypotheses
and therefore test them together with their Marxist counter-
parts. However, we cannot provide causal evidence in these
cases, so our results need to be interpreted with caution.

Testing H4a: Strikes and inequality. To what extent did
strikes contribute to a redistribution of income from the top
(capitalists) to the bottom (workers) of the income distribu-
tion and, thereby, moderate income inequality (H4a)? To in-
vestigate this empirically, we use our county panel for the
period 1899 to 1905, for which we have yearly strike data.
We estimate a two-way fixed-effects model

ydt = β × strikesdt + Z ′
dtγ + αd + τt + εdt , (3)

where ydt are various indicators for the distribution of in-
come in year t and county d . The variable strikesdt denotes
strikes as the main explanatory variable from a Revisionist
perspective. In all cases, αd captures county fixed effects,
and τt captures time fixed effects.25 Zdt is a vector of con-
trol variables including firm size, agricultural employment,
urban population, income per capita, union members, and
turnout. We cluster standard errors at the next level of aggre-
gation, that is, at the district-level. Obviously not all strikes
should have mattered equally, only those that succeeded.

25The inclusion of time effects will, for example, take the business cycle
into account, which is particularly important when investigating strikes,
because unions increasingly organized strikes during periods of economic
upswing, when their chances of success were higher (Kaelble & Volkmann,
1986).

Strikes were categorized as successful if employers met the
strikers’ demands, and higher wages represented the most
common demand.26 While strikes are hardly exogenous, we
can more plausibly assume this for factors leading to the suc-
cess of a strike, controlling for the total number of strikes in
a year and county as well as county and year effects. Note
that we do not instrument capital accumulation in this setting
because our coal IV is suited for long-run changes and has
limited explanatory power for annual variations.

Table 3 shows results for equation (3) with four different
income inequality measures as outcome variable. We always
consider the association with successful strikes conditional
on total strikes, and next check whether this is robust to the
inclusion of capital accumulation. According to column 1, a
10% increase in the number of successful strikes is associ-
ated with a reduction of the top 1% income share by about
1.4 pp (column 1) and a rise of the bottom 95% income share
by about 2 pp (column 3). These are sizeable magnitudes
given that on average, the top percentile received 12% of
total income and the bottom 95% received 76%. Apparently,
the greater the number of successful strikes, the more income
was redistributed from top-income earners to the middle and
bottom of the distribution. What is more, the top 1% even
seem to have lost in absolute terms (column 5). In contrast to
the relevance of successful strikes, the occurrence of a strike
per se (successful or not) shows no significant association
with income inequality.27

Once we control for capital accumulation (columns 2, 4,
6, and 8) we still find a strong negative association between
successful strikes and inequality and a strong, positive as-
sociation between capital accumulation and inequality (as
shown in table 1, panels 1 and 2). The coefficient on suc-
cessful strikes is slightly reduced when also controlling for
capital accumulation, but it remains statistically significant

26For example, in 1899, 40% of the strikes were for higher wages and
13% for lower working hours (Kaiserliches Statistisches Amt, 1900).

27As a robustness check, we exclude Berlin from the regression analysis.
Every fourth strike and almost one-third of all successful strikes between
1899 and 1905 occurred in the city of Berlin. Hence, we might be con-
cerned that the extensive strike activity in Berlin drives our results. Our
results remain qualitatively and quantitatively unchanged when excluding
Berlin (see appendix table D4).
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TABLE 3.—COUNTY-YEAR INCOME INEQUALITY AND STRIKES, 1899–1905, HYPOTHESIS 4A

Top 1% Share Bott. 95% Share Top 1% Mean Income Capital Share

(1) (2) (3) (4) (5) (6) (7) (8)

Successful Strikes −0.144∗∗∗ −0.091∗∗ 0.190∗∗∗ 0.116∗∗∗ −0.013∗∗∗ −0.007∗∗ −0.199∗∗ −0.088
(0.043) (0.033) (0.056) (0.041) (0.004) (0.003) (0.090) (0.064)

Strikes −0.000 0.016 −0.005 −0.027 0.000 0.002 −0.049 −0.016
(0.036) (0.030) (0.041) (0.035) (0.004) (0.003) (0.059) (0.043)

Capital Accumulation 3.158∗∗∗ −4.446∗∗∗ 0.362∗∗∗ 6.629∗∗∗
(0.608) (0.810) (0.060) (1.255)

Year FE & County FE & Further Controls � � � � � � � �
R-squared Within 0.40 0.53 0.36 0.53 0.43 0.57 0.39 0.55
R-squared Overall 0.36 0.60 0.48 0.71 0.47 0.75 0.19 0.41
Observations 3,808 3,808 3,808 3,808 3,808 3,808 3,808 3,808
Mean Outcome 12.41 12.41 75.86 75.86 9.41 9.41 28.93 28.93
SD Outcome 3.67 3.67 5.08 5.08 .41 .41 6.54 6.54

The unit of observation is the county. Number of successful strikes, top 1% mean income and capital accumulation are in logs. Further controls include urban population share, capital concentration, agricultural
employment share. Standard errors clustered on the district-level displayed in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01.

for our inequality outcomes—the 1% income share, bottom
95% income share, and mean income of the top 1%. A 1%
increase in capital accumulation from one year to the next
is associated with a 3 percentage point increase in the top
1% share (column 2) and a 4 percentage point reduction
of the bottom 95% share (column 4). Comparing the mag-
nitude of the coefficients of successful strikes and capital
accumulation—in the spirit of a horse race between the or-
thodox Marxists and the Revisionists—suggests that numer-
ous successful strikes were needed to offset the inequality
increasing effect of capital accumulation.28 While the evi-
dence for strikes is not causal, it lends strong support to the
Revisionist perspective that strikes can be an effective anti-
dote against rising inequality.

We also explore heterogeneous effects across industries
and find that the top income reduction associated with suc-
cessful strikes was particularly pronounced in construction
and mining (see appendix tables D5–D6). These findings are
in line with historical reports on union activity in these sec-
tors (Schneider, 1989).29

However, any such redistributive effect might have been
temporary. Once we include time lags we find that the re-
lation with strikes was present for one more year but then
faded (see appendix table D7). This suggests that in the ab-
sence of institutionalized wage setting between employers
and employees—general wage negotiations were to come
with the Stinnes-Legien Agreement in November 1918—

28Dividing the capital accumulation coefficient by the successful strike
coefficient (3.158/0.091=34.7) suggests that it would need 35% more suc-
cessful strikes to compensate for a 1% increase in capital accumulation.
Capital accumulation indeed increased quite continuously by about 1% an-
nually on average across counties. Yet, the number of strikes was volatile.
Strikes strongly increased in 1902, 1903, and 1904 (indeed in the magni-
tude of 30% to 70%, on average) but declined in 1900, 1901, and 1905.

29Another potential concern is that higher productivity in larger firms
could be the underlying driver of more strike activity. However, historical
evidence suggests that workers in the largest firms in Germany were less
organized (Schneider, 1989). This is also in line with evidence from the
United States for the same period, according to which there is a hump-
shaped relationship between firm size and labor conflict (Schmick, 2018).

new strikes were needed to reduce top incomes and increase
the relative income of the workers.

We need to be careful with the interpretation of these
results for various reasons. A recent literature in econo-
metrics has raised concerns about two-way fixed effect
(TWFE) specifications. For example, de Chaisemartin and
D’Haultfœuille (2020), Callaway and Sant’Anna (2021),
and Goodman-Bacon (2021) have shown that the un-
derlying estimator is a weighted average of all possible
two-group/two-period difference-in-difference (DD) esti-
mators. If average treatment effects vary over time or across
regions, already-treated units act as controls and changes
in their outcomes are subtracted, which may result in a
negative estimate even if all average treatment effects are
positive. The literature to date has focused mainly on provid-
ing alternative estimators for binary treatment and staggered
adoption, leaving the development of heterogeneity-robust
estimators for more complicated designs for future research
(de Chaisemartin & D’Haultfœuille, 2022). For example,
de Chaisemartin and D’Haultfœuille (2020) propose a DD
estimator comparing the outcome evolution among the
switchers, the groups whose treatment changes between
t − 1 and t , to the evolution among control groups whose
treatment remains constant. In our setting, treatment is
nonbinary and counties almost never experience the same
number of successful strikes in two consecutive years.30 To
address concerns about the potential bias of TWFE estima-
tors, we provide additional evidence in appendix tables D8
and D9, where we split our sample into two-period samples
(e.g., 1899–1900, 1900–1901 and so on and restrict observa-
tions to counties that experienced no strikes in the first year
and focus on the key sectors construction and mining. Some
counties experience a strike in the second year (moving into
treatment), while most of the counties experience no strikes

30Note also that our setting is neither a staggered adoption design, where
groups can switch in but not out of treatment, nor can we estimate group-
time average treatment effects in an event study design with leads and lags
(Callaway & Sant’Anna, 2021) given that strikes happen in all years of our
seven-year period including the first year.
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in the second year and remain in the control group. Overall,
this exercise reveals coefficients of the same sign and of
similar magnitude for all three outcomes as in our baseline
estimation in table 3, but less precisely estimated, likely due
to the smaller number of observations.

Testing H4b: Trade unions and SPD votes. Political sup-
port for the socialist party grew at a fast pace starting in the
mid-1880s in all regions, while capital accumulation stayed
at an elevated level in industrial regions, where support for
the socialist party was particularly pronounced (see figure 1).
Accordingly, we did not find support for Marxist hypothesis
(H3), which predicted that economic factors would deter-
mine political outcomes. Yet the share of trade union mem-
bers in the population increased rapidly from about 0.2% to
0.3% in the 1890s to more than 1% in 1907, even reaching
6% to 10% in industrial centers (see appendix figure D6).
With this increased share of union membership, the influ-
ence of trade unions within the socialist movement grew.31

Although the orthodox Marxists still had their stronghold
within the party, a more pragmatic, reform-oriented strategy
slowly started to become the dominant position within the
SPD. Did the reformist strategy of strengthening the posi-
tion of workers through strikes and unionization mobilize
workers to vote for the socialists?

We add the change in union membership to our regres-
sion in table 2, columns 3 and 6, using our data on votes and
union membership at the constituency-level. This reveals a
highly significant and positive coefficient. A 1 pp increase
in union members is associated with a 1.7 pp increase in
SPD votes (column 3). Clearly, we cannot interpret this as
a causal effect, but the association lends support to the hy-
pothesis that pragmatic policies and active voter mobiliza-
tion through the unions may have attracted more votes than
capital accumulation per se.

Overall, we find quite strong support for the Revisionist
hypotheses. Strikes seem to have been an effective tool to re-
distribute income to the workers. The agency of trade unions
mattered for the success of the SPD rather than the law-like
effects of capital accumulation.

V. Conclusion

The German Empire in the late nineteenth century pro-
vides us with a case study on the dynamics of capital accu-
mulation, income inequality, concentration, and socialism.
We compiled new panel data for Prussian districts, con-
stituencies, and counties to shed new light on the forces that
drive distributive dynamics and political consequences. Our
results clearly indicate that both economic forces and institu-
tions shaped the distribution of income in the decades before
World War I. Specifically, we document a causal effect of

31This is epitomized by the Mannheim agreement of 1906 between the
SPD and trade unions that established their strategic role for the years to
come (Nipperdey, 2013).

capital accumulation on the capital share and top 1% income
share. Moreover, we find suggestive evidence that labor con-
flict limited the increase in income inequality. Apparently,
the Belle Epoque was not solely an “ownership society” as
described by Piketty (2020). While, without any doubt, in-
come inequality reached its peak during this era, the oppo-
sition from the left became stronger and its influence was
visible and effective.

We focused our analysis on the Revisionism debate be-
tween orthodox Marxists and their critics in the German Em-
pire before 1914. We summarize our main results with an
overall assessment of this debate.

With regard to the first hypothesis on the effect of capital
accumulation on the capital share and income inequality, the
orthodox Marxists around Kautsky were correct. For Im-
perial Germany before 1914, we have strong evidence that
capital accumulation causally led to a growing share of cap-
ital in income and contributed to income inequality, as first
predicted by Karl Marx and believed by his followers, but
contested by their critics. Next, the evidence is mixed about
the role of concentration within the process of capital accu-
mulation. The orthodox Marxists were right in their predic-
tion that capital concentration was rising steeply. However,
they were mistaken in their conviction that this “centraliza-
tion” of capital was causally driven by capital accumulation.
Given the weight that Kautsky (1899a) placed on this ques-
tion, this finding is significant. Let us turn to the third ortho-
dox Marxist hypothesis regarding the relationship between
capital accumulation and support for socialism. This was
always related to the claim that capital accumulation would
lead to an immiseration of the working class, which would
fuel the political struggle. Our findings speak against this.
Real wages started to increase significantly in the 1890s. We
also do not find evidence that capital accumulation strength-
ened political support for socialism through any other
channel.

This leads us to the Revisionist counterhypothesis. The
revisionists rightfully stressed the role of labor conflict in
limiting income inequality. We found support for the claim
that successful strikes helped to redistribute income, albeit
only temporarily. What is more, the Revisionist strategy of
strengthening the trade unions seems to have been a building
block for the political success of the SPD.

Crucially, the possibility of institutional change that could
limit inequality and let workers benefit from industrial
growth was not part of the Marxist predictions. This speaks
to the bemoaned dilemma of social democratic social-
ism: “Socialism cannot be achieved without participation in
democratic institutions, but participation erodes the will for
socialism” (Przeworski & Sprague, 1986, p. 2). Our paper
also illustrates why theories seeking ”general laws of capi-
talism” are bound to fail unless they place historical factors
such as institutional and technological change at the cen-
ter stage (Acemoglu & Robinson, 2015). From yet another
angle, one can interpret our study as a case of how eco-
nomic theory itself—in the form of Marxist thinking—can
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lead to policy responses that make a given economic model
no longer a good fit to the data.32

Finally, let us return to the present debate. Simultaneous
increases of capital accumulation, income inequality, capi-
tal share, and capital concentration are observed today, just
as they were back then. This might be surprising given the
fundamental changes in technology and society over the last
150 years. Yet our results also point to the importance of in-
stitutions such as trade unions and strikes, which acted as
factors offsetting the increase in inequality. Our evidence is
from nineteenth-century Germany, a setting where these in-
stitutions were successful within a national framework, with
growing political participation. Clearly, it has become more
difficult to counter capital accumulation and maintain the
bargaining power of workers today as shown, for example,
by Stansbury and Summers (2020). This might be related to
the global mobility of multinational firms and capital mar-
kets compared to the still very limited mobility of people.
Interestingly, we did not find a relation between capital accu-
mulation (or income inequality) and votes for the socialists
before 1914. This is not only at odds with Marxist predic-
tions but also against any simple neoclassical intuition, and
frankly our own priors. However, it is informative with re-
spect to recent evidence showing that there is little direct
relation between income inequality and votes for the left
(Gethin et al., 2022), while trade unions seem to matter for
both the reduction of income dispersion (Farber et al., 2021)
and the mobilization of votes for the left (Rennwald & Pon-
tusson, 2021).

To conclude, our evidence on Germany before 1914
showed again that any quest for general laws of capitalist
development must be elusive. We found that Marx and his
orthodox followers were (partly) correct in their diagnosis in
the wide-ranging effects of capital accumulation. However,
they underestimated the scope for institutional adjustment
within a capitalist society. Nevertheless, while Marx is long
dead, his question about the long-run dynamics of capitalism
will continue to haunt us.

32We are grateful to an anonymous referee for highlighting this “post-
modern” aspect of our analysis.
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