Ifo Institute

Working Papers

Immigration and the Diffusion of Technology:
The Huguenot Diaspora in Prussia

Erik Hornung

Ifo Working Paper No. 114

November 2011

An electronic version of the paper may be downloaded from the Ifo website
www.cesifo-group.de.



28

Figure 2: Towns with Textile Manufactories in Prussia, 1802

The Map shows the Prussian territory that was included in the survey in 1802. Spotted areas are excluded from our analysis. Towns with at least one textile manufactory are
marked with a circle. Urban Huguenot colonies that were founded after 1685 are marked by a cross. Source: Own illustration; see main text for details.
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Figure 3: Availability of Data on Population Losses during the Thirty Years’ War’
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The Map shows the Prussian territory that was included in the survey in 1802. Spotted areas are excluded from our analysis. Towns with at least one textile manufactory are
marked with a circle. Towns for which population losses during the Thirty Years’ War are known are marked with a plus. Source: Own illustration; see main text for details.
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Table 1: Descriptive Statistics

Variable Mean Std. Dev. Min.  Max. N
(In) Output per worker 5.032 0.849 1.951 7.536 693
(In) Value of materials per worker ~ 4.470 0.947 0.887  7.271 693
(In) Looms per worker -1.146 1.296 -7.005 0.560 693
(In) Workers 2.963 1.684 0 8.534 693
% Huguenots 1700 0.011 0.044 0 0.280 693
% Huguenots 1720 0.009 0.029 0 0.151 693
% Huguenots 1795 0.005 0.016 0 0.129 693
(In) Huguenots in textiles 1700 0.425 1.248 0 6.047 693
(In) Town population 1802 7.991 0.996 5.746  11.939 693
Merino sheep p.c. 1816 (county) 0.068 0.111 0 0.847 693
% Protestant 0.751 0.295 0.020 0.999 693
Not Prussia in 1720 (dummy) 0.348 0.477 0 1 693

Population losses in 30 Years’ War  0.524 0.330 -0.591 0925 186

Source: 1802 textile manufactories data taken from Krug (1805). Huguenot data taken from Muret (1885) and GStA PK (1720). All other data taken from Miitzell (1823-1825),
except for Population losses in 30 Years’ War (see Appendix C for sources and construction of this variable). Missing data in the variable Value of materials per worker are imputed
(see Appendix B for methodology). Output and Value of materials are measured in Prussian Thalers from 1802.
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Notes: Table shows OLS estimates at the firm level. Standard errors, clustered at the town level, in parentheses. Significance: *** p<0.01, ** p<0.05, * p<0.1. See main text for

data sources and details.

Table 2: Huguenot Population Share and Productivity in Textile Manufactories in Prussia, 1802

DepVar: (In) Output per Worker (1) (2) (3) 4) (5)
% Huguenots 1700 2.884%**  1.382%F*K  1.352%FF  1.440%** 1 411FH0*
(0.666)  (0.088)  (0.156)  (0.171)  (0.206)
(In) Value of materials per worker 0.800***  0.800***  (0.801*** (.800***
(0.021)  (0.022)  (0.022)  (0.022)
(In) Looms per worker 0.062***  0.063*%** 0.062*** (.062***
(0.014)  (0.015)  (0.015)  (0.015)
Not using looms (dummy) 0.231%#*%  0.233%%*  (.235%**  (.235%**
(0.039)  (0.040)  (0.039)  (0.040)

(In) Town population 1802 0.003 0.002 0.002
(0.015)  (0.016)  (0.016)

Merino sheep p.c. 1816 (county) 0.093 0.103 0.104
(0.186)  (0.191)  (0.191)

% Protestant 0.074 0.073
(0.084)  (0.084)

Not Prussia in 1700 (dummy) 0.071 0.071
(0.048)  (0.049)

Relevant textile production 0.010
before 1685 (dummy) (0.048)

Dummy for imputed values -0.002 -0.003 0.006 0.004
(0.035)  (0.036)  (0.037)  (0.037)
Constant 5.001HF**  1.442%F*%  1,413%**  1.328***  1.333%**
(0.041)  (0.110)  (0.143)  (0.136)  (0.138)

Observations 693 693 693 693 693

Number of towns 302 302 302 302 302

R-squared 0.02 0.84 0.84 0.85 0.85
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Table 3: Alternative Measures of the Huguenot Share

DepVar: (In) Output per Worker (1) (2) (3) (4) (5)
% Huguenots 1700 1.851%%*
(0.454)
% Huguenots 1720 1.839%** -1.226
(0.605) (1.037)
% Huguenots 1795 1.109 -0.155
(0.936) (0.990)
(In) Huguenots in textiles 1700 0.045%* -0.006
(0.018) (0.022)
Huguenots 1700 dummy 0.135*%*  0.103*
(0.055)  (0.062)
Additional controls yes yes yes yes yes
Observations 693 693 693 693 693
Number of towns 302 302 302 302 302
R-squared 0.84 0.84 0.84 0.84 0.85

Notes: Table shows OLS estimates at the firm level. Standard errors, clustered at the town level, in parentheses. Significance: *** p<0.01, ** p<0.05, * p<0.1. Additional controls:
Value of materials per worker, looms per worker, dummy for not using any looms, town population 1802, sheep per capita, share of Protestants, dummy for towns not in Prussia
1720, dummy for towns with relevant textile production before 1685, a dummy for imputed values, and a constant. See main text for data sources and details.
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Table 4: Instrumenting the Huguenot Population Share with Population Losses during the Thirty Years’ War

OLS v
% Huguenots  (In) Output  (In) Huguenots (In) Output
DepVar: (In) Output per Worker 1700 per worker in textiles 1700  per worker
Small Sample Reduced Form 1st Stage 2nd stage 1st Stage 2nd stage
1) 2) (3) (4) (5) (6)
% Huguenots 1700 1.582%** 1.801**
(0.298) (0.883)
(In) Huguenots in textiles 1700 0.078**
(0.038)
Population losses in 30 Years’ War 0.182%* 0.101%* 2.321%**
(0.098) (0.042) (0.592)
(In) Value of materials per worker 0.791%** 0.790%** -0.001 0.791%** 0.075 0.784***
(0.039) (0.041) (0.004) (0.038) (0.125) (0.036)
(In) Looms per worker 0.109%** 0.127%** 0.012** 0.106%** 0.111 0.119%**
(0.029) (0.030) (0.006) (0.029) (0.144) (0.024)
Not using looms (dummy) 0.359%** 0.390%** 0.019** 0.355%** 0.398** 0.359%**
(0.070) (0.074) (0.010) (0.069) (0.193) (0.068)
Relevant textile production 0.146* 0.145* 0.003 0.140%* -0.368 0.174**
before 1685 (dummy) (0.076) (0.082) (0.020) (0.076) (0.368) (0.080)
Additional controls yes yes yes yes yes yes
Observations 186 186 186 186 186 186
Number of towns 71 71 71 71 71 71
R-squared 0.89 0.88 0.61 0.89 0.75 0.89
Kleibergen-Paap F statistic 5.749 15.39

Notes: Columns 1-2 show OLS estimates at the firm level. Columns 3-6 show the first and second stage estimates of an IV approach where population losses in the Thirty Years’
War serve as an instrument. Sample: Towns with available data for the instrument. Standard errors, clustered at the town level, in parentheses. Significance: *** p<0.01, **
p<0.05, * p<0.1. Additional controls: Town population 1802, sheep per capita, share of Protestants, dummy for towns not in Prussia 1720, a dummy for imputed values, and a
constant. See main text for data sources and details.
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Table 5: Huguenot Population Share and Productivity in Different Textile Manufactories

Wool Linen Cotton Silk
DepVar: (In) Output per Worker (1) (2) (3) (4)
% Huguenots 1700 0.706***  3.102***  1.967*  1.699***

(0.243)  (0.503)  (1.035)  (0.549)
(In) Value of materials per worker — 0.818%**  (.774%*** (. 744%**  ().834%***
(0.028)  (0.038)  (0.143)  (0.024)

(In) Looms per worker 0.086*** 0.022 -0.011  0.495%**
(0.017) (0.079) (0.128) (0.066)
Not using looms (dummy) 0.257#%* 0.168 0.053 1.289%**
(0.040) (0.362) (0.746) (0.171)
Additional controls yes yes yes yes
Observations 521 123 27 22
Number of towns 272 111 27 15
R-squared 0.84 0.88 0.89 0.99

Notes: Table shows OLS estimates at the firm level. Standard errors, clustered at the town level, in parentheses. Significance: *** p<0.01, ** p<0.05, * p<0.1. Additional controls:
Town population 1802, sheep per capita, share of Protestants, dummy for towns not in Prussia 1720, a dummy for imputed values, and a constant. See main text for data sources
and details.
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Table 6: Huguenot Population Share and Productivity in Different Non-Textile Manufactories

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

DepVar: (In) Output per Worker ~ Non-textile  Leather Metal Tobacco  Flour mills Misc.

% Huguenots 1700 0.415 -0.856 0.287 0.567 1.702 -0.013
(0.336)  (0.597)  (0.562)  (0.529)  (1.437)  (0.697)

(In) Value of materials per worker ~ 0.813***  (.826***  (.822%*%* (.849***  (.880***  (.592%**
(0.019)  (0.023)  (0.039)  (0.081)  (0.060)  (0.109)

Additional controls yes yes yes yes yes yes
Observations 695 371 80 43 32 78
Number of towns 250 216 42 41 24 34
R-squared 0.89 0.89 0.95 0.90 0.97 0.72

Notes: Table shows OLS estimates at the firm level. Standard errors, clustered at the town level, in parentheses. Significance: *** p<0.01, ** p<0.05, * p<0.1. Additional controls:
Town population 1802, sheep per capita, share of Protestants, dummy for towns not in Prussia 1720, a dummy for imputed values, and a constant. See main text for data sources

and details.
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Table 7: Exogeneity of the Instrument

Indicators of pre-War development
On Hanseatic Year city
(In) City size  trade route  rights documented

(1) (2) 3)

Population losses in 30 Years’ War -0.0061 0.0246 -0.0004
(0.0322) (0.0169) (0.0004)

Observations 68 69 69

R-squared 0.0005 0.031 0.013

Notes: Table shows OLS estimates at the town level. Standard errors in parentheses. Constant not reported. Significance: *** p<0.01, ** p<0.05, * p<0.1. See main text for data
sources and details.



Appendix A Excerpt from the Edict of Potsdam

Article 3
German original

Weilen Unsere Lande nicht allein mit allen zu des Lebens
Unterhalt erforderten Nothwendigkeiten wol und reich-
lich versehen, sondern auch zu établirung allerhand
Manufacturen, Handel und Wandels zu Wasser und zu
Lande sehr bequem, als stellen Wir denen, die darinn
sich werden setzen wollen, allerdings frey, denjenigen
Ort, welchen sie in Unserm Herzogthum Cleve, den
Graffschafften Marck und Ravensberg, Fiirstenthiimern
Halberstadt und Minden, oder auch in dem Herzogthum
Magdeburg, Chur-Marck-Brandenburg und Herzogth-
imern Pommern und Preussen zu ihrer Profesion und
Lebens Art am bequemsten finden werden, zu erwéhlen;
Und gleichwie Wir dafiir halten daf in gedachter Unserer
Chur-Marck-Brandenburg die Stddte Stendal, Werben,
Rathenow, Brandenburg und Franckfurt und in dem Her-
zogthum Magdeburg die Stadte Magdeburg, Halle und
Calbe, wie auch in Preufen die Stadt Koénigsberg, so wol
defthalb weil daselbst sehr wolfeil zu leben als auch we-
gen der allda sich befindenden facilitét zur Nahrung und
Gewerb vor sie am bequemsten seyn werden Als haben
Wir die Anstalt machen lassen befehlen auch hiemit und
Krafft dieses so bald einige von erwehnten Evangelisch-
Reformierten Franzosischen Leuten daselbst ankommen
werden dafs alffdan dieselben wol auffgenommen und zu
allemdem so zu ihrem établissement nothig ihnen aller
Miiglichkeit nach verholffen werden soll.

English translation

Because our country is convenient with ev-
erything one needs for a living and for es-
tablishment of manufactories, trade and
commerce by water and land we make
available for those who want to settle at
whichever place they find in Our Duchy of
Cleves, the Counties of Mark and Ravens-
berg, Principalities of Halberstadt and
Minden or in the Duchy of Magdeburg,
the Margraviate of Brandenburg and the
Duchies of Pomerania and Prussia con-
venient for their profession and lifestyle;
Although we recommend the cities Sten-
dal, Werben, Rathenow, Brandenburg and
Frankfurt in Our Margraviate of Bran-
denburg, Magedeburg, Halle and Calbe in
the Duchy of Magdeburg, as well as the
city of Konigsberg in Prussia because they
are most comfortable to live in as well as
there is enough facility for food and craft
and We already ordered and hereby com-
mand that as soon as some of the men-
tioned evangelic-reformed French people
arrive, that they shall be accommodated
and given everything needed and possible
for their establishment (Own translation).

Appendix B Productivity Data and Imputation

The firm-level data used in this work was taken from the “Register of Factories in the
Prussian State” conducted by the Prussian Royal Secret Filing Department in 1802 (Krug,
1805, pp. 219-381). The information was collected by inspectors who annually surveyed all
manufactories in their area of responsibility and had to send in standardized and printed
tables with the requested information on type, location, number of workers, number
of looms, value of raw materials used, and value of production in Prussian Thalers.
Manufactories are classified by their main input material into 19 categories (wool, linen,
cotton, silk, leather, metals, oil-, groat- , and cutting mills, paper mills, tobacco, sugar,
glass, soap, powder, earthenware, vinegar, wax, and miscellaneous). After we excluded
manufactories in areas not belonging to Prussia after 1807 and in rural areas, textiles
amount to 693 observations and non-textiles amount to 695 observations.

Historical records often suffer from missing data for reasons unknown and irreparable.
The only category used in our empirical analysis which is missing data is the value of raw

materials, where missings amount to 14 percent of observations. While the mechanism
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generating the missing data is unknown, we are able to observe a geographical pattern.
Almost every province is missing few (2-5) observations, the exception being the provinces
Kurmark and Littauensches Department, where all observations are missing. We assume
that the assigned inspectors simply did not collect or report this information. This would
imply that the values of the missing observations are not dependent on the value of the
variable itself but on the location. Dropping all observations with missing data would
reduce the sample size severely and introduce bias if the remaining observations are not
representative of the full population of interest. This makes imputational methods the
first choice to address the problem (Rubin, 1987; Little and Rubin, 2002).

We impute the missing data using univariate multiple imputation methods for contin-
uous variables; integrated in Stata 11 (StataCorp, 2009). To attain a complete dataset,
we impute missing data in the explanatory variable “Value of Materials” with all other
variables used for the extensive regression in column 5 of Table 2, the value of outputs,
the number of workers, the number of looms, the share of Huguenots, the town popula-
tion, sheep per capita, the share of Protestants and a dummy for towns not belonging to
Prussia before 1720.

Since the process that generated the missing values is unknown, the probability to
have a missing value might depend on unobserved characteristics not included in the im-
putation. These unobservables again might influence output of the manufactory system-
atically. In such a case we would predict identical values for manufactories with identical
observed but possibly different unobserved characteristics and bias the estimates in an
unknown direction.

To make sure our estimates are not driven by imputed data, we include an imputation
dummy in all of our regressions. The dummy becomes 1 if data on the value of raw

materials used were originally missing for the observation.

Appendix C Population Loss Data and Construction of the In-
strument

We compiled a database on population losses during the Thirty Years’ War for those
towns with textile manufactories in 1802. The data were assembled from three different
sources, each providing a consistent overview over a certain area.

The most extensive source is the Deutsches Stidtebuch (Handbook of German Towns)
by Keyser (1939-1941). The compendium provides information for all German towns
and includes data on population for various points in time. To calculate the population
losses during the war period, we would ideally need population data for the years 1625
(Brandenburg did not enter the war until 1626) and 1652, which are the breaks also used
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in other sources (Wohlfeil, 1976). Unfortunately, information about town population for
the period in question is very rare and data for these exact years is even more scarce.

When available, we used data as close as possible to said years and interpolated them
to match the beginning and the end of the war. The earliest date used is 1550 and the
latest date is 1685. The interpolation was undertaken using population growth rates for
Germany calculated in Pfister (2007).

Table C-1: Population Growth in Germany (1914).

Period Growth Rate
1541-1550 7.2
1551-1560 7.1
1561-1570 5.8
1571-1580 4.6
1581-1590 4.1
1691-1600 3.2
1601-1625 3.2
1626-1650 -13.4
1651-1700 8-10

Growth rate in per mil calculated after Pfister (2007, p. 10)

For example, if a town had a population of 1000 in the year 1600, we use the growth
rates to estimate a population of 1080 in 1625. If the population had reached 700 in
1660, we estimate a population of 650 in 1652. The population loss would thus be 40%),
instead of 30% if we do not interpolate.

We only included towns if information on the number of residents, households, fire-
places or citizen was available both before and after the war. Finally we used only those
pieces of information where the unit of observation was the same for both dates. Cases
which, for example, reported the number of houses in a town before the war and the
number of fireplaces after the war, were excluded. Comparability between towns with
different units of observation is granted since we calculated growth rates. A total of 57
towns matched the criteria for inclusion. Interpolation increases the power of the instru-
ment (F-test increases from 4.1 to 5.7). However, using the original data does not affect
the results substantially.

The second source is a map by Wohlfeil (1976) showing the percentage of population
losses in towns during the Thirty Years’” War in the Margraviate of Brandenburg between
1625 and 1652/53. A total of 46 towns matched the criteria for inclusion.

The third source is a population table for towns in the Kurmark and the Neumark
before and after the Thirty Years’” War, published in Behre (1905). Here the number
of residents is given for 1625 and 1645. A total of 37 towns matched the criteria for

inclusion.
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In total, we gathered information for a total of 71 different towns for which we also
had data on textile manufactories and Huguenot immigration. If information for the
same town was available from different sources, we calculated the mean to level possible

measurement error.

46



No.

No.

No.

No.

No.

No.

No.

No.

No.

113

112

111

110

109

. 108

. 107

. 106

105

104

103

102

101

Ifo Working Papers

Riener, G. and S. Wiederhold, Costs of Control in Groups, November 2011.

Schlotter, M., Age at Preschool Entrance and Noncognitive Skills before School — An
Instrumental Variable Approach, November 2011.

Grimme, C., S. Henzel and E. Wieland, Inflation Uncertainty Revisited: Do Different
Measures Disagree?, October 2011.

Friedrich, S., Policy Persistence and Rent Extraction, October 2011.

Kipar, S., The Effect of Restrictive Bank Lending on Innovation: Evidence from a
Financial Crisis, August 2011.

Felbermayr, G.J., M. Larch and W. Lechthaler, Endogenous Labor Market Institutions in
an Open Economy, August 2011.

Piopiunik, M., Intergenerational Transmission of Education and Mediating Channels:
Evidence from Compulsory Schooling Reforms in Germany, August 2011.

Schlotter, M., The Effect of Preschool Attendance on Secondary School Track Choice in
Germany, July 2011.

Sinn, H.-W. und T. Wollmershéuser, Target-Kredite, Leistungsbilanzsalden und Kapital-
verkehr: Der Rettungsschirm der EZB, Juni 2011.

Czernich, N., Broadband Internet and Political Participation: Evidence for Germany,
June 2011.

Aichele, R. and G. Felbermayr, Kyoto and the Carbon Footprint of Nations, June 2011.

Aichele, R. and G. Felbermayr, What a Difference Kyoto Made: Evidence from Instrumen-
tal Variables Estimation, June 2011.

Arent, S. and W. Nagl, Unemployment Benefit and Wages: The Impact of the Labor

Market Reform in Germany on (Reservation) Wages, June 2011.



No.

No.

No.

No.

No.

No.

No.

100

99

.98

.97

.96

95

94

93

92

.91

.90

. 89

88

Arent, S. and W. Nagl, The Price of Security: On the Causality and Impact of Lay-off
Risks on Wages, May 2011.

Rave, T. and F. Goetzke, Climate-friendly Technologies in the Mobile Air-conditioning
Sector: A Patent Citation Analysis, April 2011.

JeBberger, C., Multilateral Environmental Agreements up to 2050: Are They Sustainable
Enough?, February 2011.

Rave, T., F. Goetzke and M. Larch, The Determinants of Environmental Innovations and
Patenting: Germany Reconsidered, February 2011.

Seiler, C. and K. Wohlrabe, Ranking Economists and Economic Institutions Using
RePEc: Some Remarks, January 2011.

Itkonen, J.V.A., Internal Validity of Estimating the Carbon Kuznets Curve by Controlling for
Energy Use, December 2010.

JeBberger, C., M. Sindram and M. Zimmer, Global Warming Induced Water-Cycle
Changes and Industrial Production — A Scenario Analysis for the Upper Danube River
Basin, November 2010.

Seiler, C., Dynamic Modelling of Nonresponse in Business Surveys, November 2010.

Hener, T., Do Couples Bargain over Fertility? Evidence Based on Child Preference
Data, September 2010.

Schlotter, M. und L. W6Bmann, Friihkindliche Bildung und spéatere kognitive und nicht-

kognitive Fahigkeiten: Deutsche und internationale Evidenz, August 2010.

Geis, W., High Unemployment in Germany: Why do Foreigners Suffer Most?, August 2010.

Strobel, T., The Economic Impact of Capital-Skill Complementarities in German and
US Industries — Productivity Growth and the New Economy, July 2010.

Falck, O., M. Fritsch and S. Heblich, The Phantom of the Opera: Cultural Amenities,
Human Capital, and Regional Economic Growth, June 2010.



