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Abstract 
 
This paper uses recently discovered data on nearly 300 Prussian counties in 1816 to show that 
Protestantism led to more schools and higher school enrolment already before the 
industrialization. This evidence supports the human capital theory of Protestant economic 
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which in turn facilitated industrial development. It rules out that the existing end-of-19th-
century evidence can be explained by a Weberian explanation, where a Protestant work ethic 
first led to industrialization which then increased the demand for education. 
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1. Introduction  

The causes of the economic lead of Protestant regions over Catholic regions has fascinated 

researchers ever since Max Weber’s (1904/2001) seminal contribution, which suggested that a 

specific Protestant ethic was instrumental in facilitating capitalist industrialization. Recently, 

Becker and Woessmann (2009) suggested that Protestants’ education, rather than their work 

ethic, may have been the dominating cause. In the 1520s, Martin Luther preached that Christians 

themselves should be able to read God’s Word as contained in the Bible. Luther also explicitly 

urged rulers to build schools and parents to send their children to school. The superiority of 

Protestant education is shown with Prussian data from 1871, when industrialization was 

substantially advanced.1 However, recent unified growth theories like Galor and Moav (2006) 

stress that the process of industrialization might itself have increased the demand for education 

by enhancing the importance of human capital in production, which generated incentives for 

capitalists to support the provision of public education for the masses. This raises another 

possible explanation for the evidence from after the Industrial Revolution: In accordance with 

Weber’s argument, a Protestant work ethic might have facilitated industrialization, which in turn 

increased the demand for education:  

Protestantism      industrialization      education  

Then, the higher education of Protestants in the 1870s might have been the consequence rather 

than the cause of industrialization.  

In this paper, we test this possibility by providing evidence on the effect of Protestantism on 

education as early as 1816, using newly discovered data for 293 Prussian counties. 1816 is well 

before the start of industrialization in Prussia, which is generally placed in the mid-1830s (e.g., 

Tilly 1996).2 We find a significant effect of the share of Protestants in a county both on the 

number of primary schools and on primary-school enrollment in 1816, ruling out the possibility 

that the better education of Protestant regions was just a consequence of industrialization. This 

result strengthens the explanation that better education lies at the root of Protestant economic 

development during the times of industrialization:  

                                                 
1 See Becker and Woessmann (2009), who also provide evidence on a positive association between 

Protestantism and education across 22 countries in 1900 and for Germany in 1997. Goldin and Katz (2009) provide 
similar evidence for the United States in 1910-1938. 

2 In Prussia, the new industrial technologies clearly did not emerge in any notable extent before the Napoleonic 
rule of 1806-1813, which brought fundamental institutional reforms that were a pre-requisite for structural change. 



 2

Protestantism      education      industrialization  

To rule out issues of reverse causation and omitted variables in the Protestantism-education 

nexus and identify a causal effect of Protestantism, we exploit the fact that in Luther’s times, 

Protestantism spread roughly in circles around his city, Wittenberg. This allows us to obtain 

exogenous variation in Protestantism by instrumenting the share of Protestants in a county by its 

distance to Wittenberg in an instrumental-variable (IV) specification.  

2. County-Level Data for 1816 Prussia 

The Prussian Statistical Office conducted the first full-scale Population Census in 1816 

(Mützell 1825). This is the earliest point in time which lends itself to a micro-regional analysis of 

education and religion. In contrast to many British studies on education during industrialization 

which had to rely on non-representative samples, the census provides representative data from a 

full national population count.  

Our data refer to 293 counties covering the whole of Prussia in 1816 (except the 11 counties 

of the Cologne district which lacked education data). Basic descriptive statistics are provided in 

Table A1 in the Appendix. The average share of Protestants is 61%, varying from 0% to 100% 

across counties. This stark distinction between all-Protestant and all-Catholic counties in Prussia 

(see also Figure 1) provides the interesting denominational variation within the framework of a 

single country that enables the analysis of this paper.  

We use two indicators of schooling: the number of public primary schools per 1,000 

inhabitants in the county and the enrollment rate of school-age children. The number of public 

primary schools varies widely from less than 0.1 to nearly 5 primary schools per 1,000 

inhabitants. Interestingly, the counties with the five highest values of schools per inhabitant all 

have a Protestant majority, whereas the counties with the five lowest values all have a Catholic 

majority. The enrollment rate is computed as the number of pupils enrolled in public primary 

schools divided by the number of children in the age group 6-14.3 The average enrollment rate in 

the 181 Protestant-majority counties is 67.2%, whereas it is only 48.5% in the 112 Catholic-

majority counties.  

                                                 
3 The age group 6-14 is the relevant school age in Prussian primary schools, and is computed by adding one 

quarter of the children in the 0-7 age group to the number of children in the 8-14 group, as available in our data. 
Results are robust when we just use the number of children in the age group 8-14 as the denominator. 
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3. Results on the Effect of Protestantism on Education in 1816 Prussia 

Primary School Supply 

Table 1 analyzes the relationship between Protestantism and school supply in a regression 

framework. In a bivariate regression of the number of primary schools per 1,000 inhabitants on 

the fraction of Protestants, going from an all-Catholic county to an all-Protestant county yields 

one more primary school per 1,000 inhabitants, a sizeable effect. Adding geographical controls 

(latitude, longitude, and their interaction), the share of the population living in towns, and 

demographic controls (the share of the population younger than 15 years and older than 60 years) 

does not affect the qualitative result on Protestantism. The location and urbanization variables 

control for potentially different school supply patterns across geographic areas. The demographic 

controls capture relative population sizes of past and current generations that might influence the 

number of schools built. 

Another reason for school supply to vary across counties may be the stage of development. 

Richer regions may have constructed more schools than poorer regions. Direct income measures 

are not available in the 1816 Prussian Census data. However, natural proxies are variables 

measuring agricultural productivity, in particular after controlling for the share of people living 

in towns. We transform the following livestock counts to per-capita numbers: the number of 

horses, foals, bulls, oxen, cows, young cattle, sheep, and goats. Column (3) uses only the number 

of horses and bulls per capita, but results are very similar when using all agricultural variables 

(with the other agricultural variables being statistically insignificant). Further indicators of 

economic development are the number of looms per capita, the share of farm laborers in the total 

population, and tonnage of transport ships. Note that controlling for such indicators of economic 

development may lead to an underestimation of the Protestantism effect to the extent that their 

higher education might have given Protestants an economic advantage already in pre-industrial 

times. But again, the coefficient on the share of Protestants is hardly changed.  

Instrumental-Variable Specification with Distance to Wittenberg as Instrument  

Because the conversion to Protestantism may be reversely caused by education or correlated 

with omitted variables that are themselves correlated with education, we need exogenous 

variation in Protestantism to obtain causal identification. Most of the denominational variation in 

19th-century Prussia can be traced back to choices of local rulers during the Reformation in 16th 
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and early 17th centuries, mostly motivated by religious conviction and power politics. Following 

the principle “cuius region, eius religio” (whose rule, his religion) adopted at the Imperial Diet in 

1555, citizens had to follow the religious choice of their rulers. Luther and his fellow reformers 

implemented Reformation ideals in their purest form in Electoral Saxony, with Wittenberg at its 

heart. With increasing distance to Wittenberg, rulers were less likely to adopt Protestantism. 

Figure 1 displays the roughly concentric spread of Protestantism within Prussia.  

We thus use distance to Wittenberg as an instrumental variable for Protestantism. Becker and 

Woessmann (2009) provide evidence in support of the validity of this instrument: It is orthogonal 

to pre-Reformation economic and educational development as proxied by being a free imperial 

or Hanseatic city, urban population density, city size, existence and year of foundation of 

universities and schools, and density of monasteries as centers of learnedness. Consequently, the 

geographically concentric pattern of the dispersion of the Reformation provides a means to 

obtain variation in Protestantism exogenous to economic and educational considerations.  

As is evident from the F-statistic of the instrument in the first stage, distance to Wittenberg is 

a strong instrument for the share of Protestants in a county (columns (4)-(6)). Each 100 km 

distance to Wittenberg is associated with a Protestant share that is 12-18 percentage points lower. 

The second stage uses only that part of the Protestant share that is due to distance to Wittenberg 

to predict primary school supply (columns (7)-(9)). The positive effect of Protestantism on 

primary school supply is robust in the IV specification, showing a difference of 0.8 to 1.4 

schools per 1,000 inhabitants between an all-Protestant and an all-Catholic county.  

Primary School Enrollment 

Similar results hold when using school enrollment as the dependent variable in Table 2. In a 

bivariate regression of the primary school enrollment rate on the fraction of Protestants, all-

Protestant areas have a substantial 20.4 percentage points higher enrollment rate than all-

Catholic areas. Again, the result is confirmed when adding geographical controls and indicators 

of economic development, as well as in the IV specification.  

An empirical question related to the human capital model is whether school enrollment is 

mostly demand-driven or supply-driven, i.e. whether higher enrollment is partly explained by 

better school supply in Protestant areas. To probe this point, we include the number of primary 

schools per 1,000 inhabitants as a control. As columns (4) and (8) reveal, both the number of 
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schools and Protestantism enter significantly, suggesting that Protestants have a higher tendency 

to enroll their children in school even for given school supply. The reduction in the point 

estimate on Protestantism suggests that supply and demand contribute roughly half and half to 

the total effect of Protestantism on school enrollment.  

Finally, we have separate data on school enrollment in 156 “large and medium-sized” towns, 

the smallest of which had roughly 2,500 inhabitants. While these towns are also contained in the 

county averages of the county-level data, the town data provide additional insights into the 

robustness of our results. As one might expect in urban areas, we do not find an effect of 

Protestantism on the supply of schools (not reported). However, as column (9) shows, the 

enrollment rate in Protestant towns is again significantly higher than in Catholic towns, even 

after controlling for town-specific indicators of economic development.  

4. Conclusion  

We show that Protestantism had a positive effect on school supply and educational 

enrollment across 293 Prussian counties even before the industrialization, in 1816. Based on IV 

estimates, school enrollment in all-Protestant counties was about 25 percentage points higher 

than in all-Catholic counties. This rejects the possibility that the better education of Protestant 

areas at the end of the 19th century was just a consequence of increased demand for education 

due to industrialization. The finding strengthens a human capital interpretation of Protestant 

economic history where Luther’s urge to read the Bible created human capital that then 

facilitated industrial development.  

References 
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Figure 1: Protestantism in Prussia in 1816 
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Table A.1: Descriptive Statistics: Prussian Counties, 1816
Mean StdDev Min Max

(1) (2) (3) (4)
Panel A: County totals

% Protestants 60.93 40.26 .00 99.96
Prim. schools per 1,000 inhabitants 2.11 .94 .08 4.86
School enrollment rate 60.02 19.72 2.15 110.24
Distance to Wittenberg in km 311.45 155.04 .00 729.62
Latitude (in rad) * 100 90.62 2.27 85.93 97.24
Longitude (in rad) * 100 22.68 8.05 10.52 39.40
% Population living in towns 11.18 18.71 .00 100.00
% Population < 15 years 36.09 2.90 21.41 45.57
% Population > 60 years 6.58 1.35 3.89 10.68
Number of horses per capita .10 .06 .006 .35
Number of bulls per capita .005 .003 .0000245 .03
Looms per capita .006 .02 .00 .24
Share of farm laborers in total population .05 .05 .00 .24
Tonnage of transport ships (in 4000 p) .007 .03 .00 .31

Panel B: Large and medium-sized towns

% Protestants 69.53 35.39 .11 100.00
Prim. schools per 1,000 inhabitants 1.55 .86 .32 5.19
School enrollment rate 57.87 19.11 5.80 124.22
Distance to Wittenberg in km 290.24 151.43 30.15 708.50
% Population < 15 years 33.16 4.27 23.03 52.83
% Population > 60 years 7.21 1.61 3.75 14.72
Latitude (in rad) * 100 90.77 2.21 85.93 97.24
Longitude (in rad) * 100 22.37 7.53 10.52 38.75
Looms per capita .03 .09 .00 1.04
% Buildings w/ massive walls 23.85 27.88 .00 100.00
Businesses per capita .19 .06 .07 .45
Retailers per capita .02 .01 .003 .06

Number of observations: 293 counties in panel A; 156 towns in panel B.
Data for Prussian counties and large and medium-sized towns from the 1816 Census; see main text for
details.



CESifo Working Paper Series 
for full list see Twww.cesifo-group.org/wp T 
(address: Poschingerstr. 5, 81679 Munich, Germany, office@cesifo.de) 

___________________________________________________________________________ 
 
2849 Margarita Katsimi and Vassilis Sarantides, The Impact of Fiscal Policy on Profits, 

November 2009 
 
2850 Scott Alan Carson, The Relationship between Stature and Insolation: Evidence from 

Soldiers and Prisoners, November 2009 
 
2851 Horst Raff and Joachim Wagner, Intra-Industry Adjustment to Import Competition: 

Theory and Application to the German Clothing Industry, November 2009 
 
2852 Erkki Koskela, Impacts of Labor Taxation with Perfectly and Imperfectly Competitive 

Labor Markets under Flexible Outsourcing, November 2009 
 
2853 Cletus C. Coughlin and Dennis Novy, Is the International Border Effect Larger than the 

Domestic Border Effect? Evidence from U.S. Trade, November 2009 
 
2854 Johannes Becker and Clemens Fuest, Source versus Residence Based Taxation with 

International Mergers and Acquisitions, November 2009 
 
2855 Andreas Hoffmann and Gunther Schnabl, A Vicious Cycle of Manias, Crashes and 

Asymmetric Policy Responses – An Overinvestment View, November 2009 
 
2856 Xavier Vives, Strategic Supply Function Competition with Private Information, 

November 2009 
 
2857 M. Hashem Pesaran and Paolo Zaffaroni, Optimality and Diversifiability of Mean 

Variance and Arbitrage Pricing Portfolios, November 2009 
 
2858 Davide Sala, Philipp J.H. Schröder and Erdal Yalcin, Market Access through Bound 

Tariffs, November 2009 
 
2859 Ben J. Heijdra and Pim Heijnen, Environmental Policy and the Macroeconomy under 

Shallow-Lake Dynamics, November 2009 
 
2860 Enrico Spolaore, National Borders, Conflict and Peace, November 2009 
 
2861 Nina Czernich, Oliver Falck, Tobias Kretschmer and Ludger Woessmann, Broadband 

Infrastructure and Economic Growth, December 2009 
 
2862 Evžen Kočenda and Martin Vojtek, Default Predictors and Credit Scoring Models for 

Retail Banking, December 2009 
 
2863 Christian Gollier and Martin L. Weitzman, How Should the Distant Future be 

Discounted when Discount Rates are Uncertain?, December 2009 
 
 



 
2864 Tiberiu Dragu and Mattias Polborn, Terrorism Prevention and Electoral Accountability, 

December 2009 
 
2865 Torfinn Harding and Beata Smarzynska Javorcik, A Touch of Sophistication: FDI and 

Unit Values of Exports, December 2009 
 
2866 Matthias Dischinger and Nadine Riedel, There’s no Place like Home: The Profitability 

Gap between Headquarters and their Foreign Subsidiaries, December 2009 
 
2867 Andreas Haufler and Frank Stähler, Tax Competition in a Simple Model with 

Heterogeneous Firms: How Larger Markets Reduce Profit Taxes, December 2009 
 
2868 Steinar Holden, Do Choices Affect Preferences? Some Doubts and New Evidence, 

December 2009 
 
2869 Alberto Asquer, On the many Ways Europeanization Matters: The Implementation of 

the Water Reform in Italy (1994-2006), December 2009 
 
2870 Choudhry Tanveer Shehzad and Jakob De Haan, Financial Reform and Banking Crises, 

December 2009 
 
2871 Annette Alstadsæter and Hans Henrik Sievertsen, The Consumption Value of Higher 

Education, December 2009 
 
2872 Chris van Klaveren, Bernard van Praag and Henriette Maassen van den Brink, 

Collective Labor Supply of Native Dutch and Immigrant Households in the 
Netherlands, December 2009 

 
2873 Burkhard Heer and Alfred Maußner, Computation of Business-Cycle Models with the 

Generalized Schur Method, December 2009 
 
2874 Carlo Carraro, Enrica De Cian and Massimo Tavoni, Human Capital Formation and 

Global Warming Mitigation: Evidence from an Integrated Assessment Model, 
December 2009 

 
2875 André Grimaud, Gilles Lafforgue and Bertrand Magné, Climate Change Mitigation 

Options and Directed Technical Change: A Decentralized Equilibrium Analysis, 
December 2009 

 
2876 Angel de la Fuente, A Mixed Splicing Procedure for Economic Time Series, December 

2009 
 
2877 Martin Schlotter, Guido Schwerdt and Ludger Woessmann, Econometric Methods for 

Causal Evaluation of Education Policies and Practices: A Non-Technical Guide, 
December 2009 

 
2878 Mathias Dolls, Clemens Fuest and Andreas Peichl, Automatic Stabilizers and Economic 

Crisis: US vs. Europe, December 2009 
 
 



 
2879 Tom Karkinsky and Nadine Riedel, Corporate Taxation and the Choice of Patent 

Location within Multinational Firms, December 2009 
 
2880 Kai A. Konrad, Florian Morath and Wieland Müller, Taxation and Market Power, 

December 2009 
 
2881 Marko Koethenbuerger and Michael Stimmelmayr, Corporate Taxation and Corporate 

Governance, December 2009 
 
2882 Gebhard Kirchgässner, The Lost Popularity Function: Are Unemployment and Inflation 

no longer Relevant for the Behaviour of Germany Voters?, December 2009 
 
2883 Marianna Belloc and Ugo Pagano, Politics-Business Interaction Paths, December 2009 
 
2884 Wolfgang Buchholz, Richard Cornes and Dirk Rübbelke, Existence and Warr Neutrality 

for Matching Equilibria in a Public Good Economy: An Aggregative Game Approach, 
December 2009 

 
2885 Charles A.E. Goodhart, Carolina Osorio and Dimitrios P. Tsomocos, Analysis of 

Monetary Policy and Financial Stability: A New Paradigm, December 2009 
 
2886 Thomas Aronsson and Erkki Koskela, Outsourcing, Public Input Provision and Policy 

Cooperation, December 2009 
 
2887 Andreas Ortmann, “The Way in which an Experiment is Conducted is Unbelievably 

Important”: On the Experimentation Practices of Economists and Psychologists, 
December 2009 

 
2888 Andreas Irmen, Population Aging and the Direction of Technical Change, December 

2009 
 
2889 Wolf-Heimo Grieben and Fuat Şener, Labor Unions, Globalization, and Mercantilism, 

December 2009 
 
2890 Conny Wunsch, Optimal Use of Labor Market Policies: The Role of Job Search 

Assistance, December 2009 
 
2891 Claudia Buch, Cathérine Tahmee Koch and Michael Kötter, Margins of International 

Banking: Is there a Productivity Pecking Order in Banking, too?, December 2009 
 
2892 Shafik Hebous and Alfons J. Weichenrieder, Debt Financing and Sharp Currency 

Depreciations: Wholly vs. Partially Owned Multinational Affiliates, December 2009 
 
2893 Johannes Binswanger and Daniel Schunk, What is an Adequate Standard of Living 

during Retirement?, December 2009 
 
2894 Armin Falk and James J. Heckman, Lab Experiments are a Major Source of Knowledge 

in the Social Sciences, December 2009 
 
 



 
2895 Hartmut Egger and Daniel Etzel, The Impact of Trade on Employment, Welfare, and 

Income Distribution in Unionized General Oligopolistic Equilibrium, December 2009 
 
2896 Julian Rauchdobler, Rupert Sausgruber and Jean-Robert Tyran, Voting on Thresholds 

for Public Goods: Experimental Evidence, December 2009 
 
2897 Michael McBride and Stergios Skaperdas, Conflict, Settlement, and the Shadow of the 

Future, December 2009 
 
2898 Ben J. Heijdra and Laurie S. M. Reijnders, Economic Growth and Longevity Risk with 

Adverse Selection, December 2009 
 
2899 Johannes Becker, Taxation of Foreign Profits with Heterogeneous Multinational Firms, 

December 2009 
 
2900 Douglas Gale and Piero Gottardi, Illiquidity and Under-Valuation of Firms, December 

2009 
 
2901 Donatella Gatti, Christophe Rault and Anne-Gaël Vaubourg, Unemployment and 

Finance: How do Financial and Labour Market Factors Interact?, December 2009 
 
2902 Arno Riedl, Behavioral and Experimental Economics Can Inform Public Policy: Some 

Thoughts, December 2009 
 
2903 Wilhelm K. Kohler and Marcel Smolka, Global Sourcing Decisions and Firm 

Productivity: Evidence from Spain, December 2009 
 
2904 Marcel Gérard and Fernando M. M. Ruiz, Corporate Taxation and the Impact of 

Governance, Political and Economic Factors, December 2009 
 
2905 Mikael Priks, The Effect of Surveillance Cameras on Crime: Evidence from the 

Stockholm Subway, December 2009 
 
2906 Xavier Vives, Asset Auctions, Information, and Liquidity, January 2010 
 
2907 Edwin van der Werf, Unilateral Climate Policy, Asymmetric Backstop Adoption, and 

Carbon Leakage in a Two-Region Hotelling Model, January 2010 
 
2908 Margarita Katsimi and Vassilis Sarantides, Do Elections Affect the Composition of 

Fiscal Policy?, January 2010 
 
2909 Rolf Golombek, Mads Greaker and Michael Hoel, Climate Policy without Commitment, 

January 2010 
 
2910 Sascha O. Becker and Ludger Woessmann, The Effect of Protestantism on Education 

before the Industrialization: Evidence from 1816 Prussia, January 2010 




