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Abstract

I resolve the tariff-growth paradox, which contrasts post-WWII findings with the first globalization era before

WWI, when higher tariffs correlated with growth. Using a unique, harmonized product-level dataset on tariffs

and trade in the German Empire, covering more than four million observations from 1880 to 1913, I decompose

average tariffs into politically set and market-driven components. Market factors - shifts in price and import

composition - account for 90% of changes in the average tariff. Political tariff changes representing the policy

tool of tariffs contribute just 10%, often differing in magnitude and direction from the average tariff. Contrary

to previous studies linking tariffs to growth, I show that this correlation arises primarily from market-driven

changes, not political decisions on tariff policy. The relation of growth to political tariffs is insignificant in a

combined setting with market-driven tariffs, causing the tariff-growth paradox to disappear.
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1 Introduction

Economic growth is essential to economic and political discourses. Growth promises a path to a

better supply of goods and higher income for the many, higher wealth for some, appeasing potential

for conflicts on how to distribute the current pie of production, and more fiscal capacity for the

state to invest in social systems or military power. While the interests in promoting growth are

diverse and clear, the means to achieve it are disputed.1

From a big picture, the expansion and efficiency of international markets and their frictions

play a crucial role in growth. International trade significantly contributes to increasing market

sizes and efficiency in the allocation of resources. For both economists and politicians, the means

supporting growth are of essential interest. Which policy tools are helpful, and which are harmful?

Latest since 2016, tariffs are back on the political agenda as a tool to promote growth

at home. This phenomenon is not new, and history has several occasions where shifts towards

liberalism and protectionism both happened as a tool to promote growth at home (e.g., both

in the second half of the nineteenth century during the first globalization). Do higher tariffs

promote growth or harm it? This question is fuel for the tariff-growth paradox that comes from

opposite findings for the periods of the second globalization (after World War II) and the first

globalization. Before World War I, higher tariffs relate to higher growth, providing an argument

for those promoting tariffs as a useful tool to support growth of the home economy. This article

assesses the positive correlation in the first globalization in a new light of more granular microdata.

Tariffs can serve as a means to increase or decrease the economic permeability of a country,

either reducing total import prices for cheaper inputs into economic production or shielding the

home economy from international competition, and thereby increasing the demand for products for

the home country. The political argument that more protection with higher tariffs can promote

growth partially stems from the literature on the relationship between tariffs and growth. While

this relation is negative for the second era of globalization after World War II – as most theoretical

literature argues - some empirical literature finds a positive relation of higher tariffs (or market
1This article does not consider the literature on conflicting goals between economy and ecology. Whether there are
limits to growth depends on decoupling to be achievable. Can we produce more with the same or fewer resources
forever? Or can we construct a circular economy that allows global resources like the atmosphere to reach an
equilibrium? There are many important questions related to growth that cannot be touched within the scope of this
article.
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frictions) to a country’s growth trajectory in the first era of globalization. These two findings form

the tariff-growth paradox. Despite all the empirical literature, it is not clear what exactly the

mechanism should be that either leads to the benefit of trade openness or protectionism (Edwards

1993; Rodriguez and Rodrik 2000)

This project analyzes the tariff-growth paradox and introduces a novel solution to unravel

it. The main idea of how to solve it gets at the heart of how to measure tariffs appropriately in

the canon of empirical macroeconomics. Using aggregated measures of tariff levels presents two

distinct drawbacks. Firstly, most studies that aggregate over products and trade partners create a

downward bias in the estimated effect of tariff changes because products can serve as substitutes

for each other. This is especially important in the more recent literature on tariff elasticities but

needs to be added in the literature on earlier periods, like the tariff-growth paradox. Second, and

most important for the context of this article, is that the use of average tariffs in econometrics does

not care about the origin of these tariff changes. While the argument conceptually links tariffs

as a political instrument to growth or other outcome variables, the current method of measuring

average tariffs fails to acknowledge that not every change in average tariffs stems from an actual

change of political-set tariffs. This highlights the need for a more comprehensive approach to

measuring average tariffs. Today’s tariffs are mostly ad valorem, reflecting a constant product

value percentage. Before 1914, quantity-based tariffs are more common. For the German Empire,

for example, they make up more than 99% of all tariff categories. Consequently, changes in average

tariffs also contain changes in the price level. Some authors discuss this issue and address it on

an aggregate level. O’Rourke (2000) and Clemens and Williamson (2004) control for the business

cycle, as prices should increase with booms and decrease with a bust. Schularick and Solomou

(2011) use an import price deflator based on several empirical country studies. These approaches

might take up a significant chunk of price movements. Nevertheless, the aggregated nature of these

controls will also underestimate the true contribution of prices, as increasing and decreasing prices

at the product level cancel each other out in the aggregation. No literature so far has discussed

that changes in the composition of imports also affect average tariffs. As this article will show,

most changes in average tariffs consist of market-induced tariff changes like price and composition

changes in trade. Logically, econometric analyses to date do not just show the relation of the

political instrument of tariffs to growth but are convoluted by market fluctuations. I propose
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to conceptually differentiate between political, price, and composition components of changes in

average tariffs and measure them. Decomposed tariffs help to resolve the tariff-growth paradox,

providing consistent results for the second and first globalization.

2 Literature and contribution

Trade Theory, since Ricardo’s comparative advantage, shows that each country can benefit from

trade even if it has absolute disadvantages in producing all goods. Gains from trade come from

relative production costs that must differ (Ricardo 1817). Going deeper into the production of

goods, the Heckscher-Ohlin model emphasizes that relative differences in the production factors

are fundamental to realizing gains from trade outside of the single countries’ production possibility

frontier (Heckscher and Ohlin 1991). More specifically, differences in firms’ productivity can gen-

erate gains from trade since the international market will allocate resources to the more efficient

firms, forcing less efficient firms out of the market and increasing the efficient firms’ production and

overall productivity (Melitz 2003). All these theoretical perspectives agree that reducing friction

to trade is generally beneficial at a global level.

While the theoretical literature is mostly clear about how friction to trade reduces the

gains from trade, the empirical evidence notices differing results in different periods. Openness,

productivity, and growth correlate positively after World War II (Edwards 1998). However, looking

specifically at the trade friction of tariffs, their relation to growth reverses going back in time, during

the first era of globalization (Clemens and Williamson 2004). Using a small set of countries, Bairoch

(1972) first identified the positive correlation of tariffs to growth in the first era of globalization.

Many authors confirmed this result (O’Rourke 2000; Clemens and Williamson 2004; Dejong and

Ripoll 2006; Jacks 2006). In addition to this paradox, the literature is inconsistent in their findings

within the first era of globalization. Other authors find a negative correlation between tariffs and

growth or no significant one (Schularick and Solomou 2011; Lampe and Sharp 2013). Dejong and

Ripoll (2006) offer the potential solution that the positive protective effect on growth depends

on the development state of a country. However, according to Rodriguez and Rodrik (2000), the

mechanism between trade openness and growth is not clear. Tariff levels can support growth up

to some level and, beyond this level, decrease growth, suggesting non-linear effects. This further
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cast doubts on the approach to start an analysis of the tariff-growth relation at the aggregated

level. There is some evidence that analyzing an industry or sector is more fruitful. For example,

Juhász (2018) finds that a quasi-prohibitive tariff formed by the Napoleonic blockade has long-

lasting positive effects on the French home industry of mechanized cotton spinning. Lehmann

and O’Rourke (2011) show a systematic difference between the manufacturing and the agricultural

sector, indicating that, besides the economic development state of a country on the aggregated side

and specific industries at the micro level, also the sector respectively the type of product seems to

matter for solving the tariff-growth paradox. Theoretically, this fits a narrative based on dynamic

comparative advantage Redding (1999). Comparative advantage incentivizes a country to specialize

in its products where the current comparative advantage lies. If the potential for productivity

growth of the specialization is worse than products outside of the current comparative advantage,

then this country’s specialization forgoes growth potential. While agricultural and manufacturing

productivity massively grew in the 20th century, during the first globalization, the picture was

different. Before the industrial production of fertilizer from the Haber-Bosch process, starting in

1909, growth in agricultural productivity was limited compared to the industrialization of early

manufacturing in the 19th century. At least for this period, it is credible that tariff protection

would not pay off in the face of low agricultural productivity growth. Following the promising

differentiation of sectors by Lehmann and O’Rourke (2011) and industries by Juhász (2018), I take

the differentiation to a new level: the product level for a whole country.

I use a novel and self-constructed product-level dataset of tariff and trade data from the

German Empire from 1880 to 1913 to decompose the average tariff into its two main components:

political-set tariff changes and market-induced tariff changes. The latter consists of price and

composition changes. The tariff dataset relies on a product-level dataset from the German Empire

(Hungerland and Wolf 2022) from 1880 to 1913. It includes almost 3000 product categories and

more than 100 trade partners at its peak. My data contribution is matching the trade categories to

the tariff categories at the product level, involving about 6500 unique matches related to the major

revisions of the general tariff (1879, 1885, 1906) with about 40 minor revisions. In addition, more

than 150 country-specific trade treaties from this period lead to about 13500 unique matches of trade

and tariff categories. I find that changes in average tariffs are different from political tariff changes.

Political tariff changes do not occur yearly. They vary by being higher, lower, and even directionally
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divergent from the average tariffs. Besides political-set tariff changes, market fluctuations are more

extensive than political tariff changes. They incorporate price and composition changes. While

these market fluctuations are larger in extent, they are not a direct result of tariff policy. This

casts doubts on empirical analyses that rely on average tariffs since they might be biased. I further

analyze the tariff-growth paradox for the German Empire using already collected data (Clemens and

Williamson 2004; Schularick and Solomou 2011) enriched with the new net and decomposed tariff

series. I can reproduce the tariff-growth paradox with the average tariff from aggregated sources

and for the product level. In contrast to the literature that finds a positive relation between tariffs

and growth, the relation turns either negative or is driven by market fluctuations from price and

composition changes. The influence of political tariffs is insignificant in a combined setting with

market-induced tariffs, and the tariff-growth paradox vanishes.

3 Data

Data Contribution: product-level tariffs 1880-1913 and harmonization with trade

The product-level dataset for the German Empire from 1880 to 1913 consists of two essential parts:

a trade dataset and the corresponding tariff data. Besides the granular product level, a second

main feature is tariff-level differentiation between trading partners which distinguishes this dataset

from contemporary ones. Variation of tariffs exists in three dimensions: time-product-country.

This project relies on work by Hungerland and Altmeppen (2021) and Hungerland and

Wolf (2022). They digitized product-level trade data from volumes of books that were published by

the German authorities back then (Kaiserlich Statisches Amt). The late 19th century experienced a

rapid growth of new products, e.g. chemical or industrial type, creating a challenge for comparison

over time. They brought this data into consistent shape by categorizing the products into SITC,

which allows consistent categories over the period of 1880 to 1913. Since SITC aggregation reduces

the contribution of composition changes to the average tariff changes, my analysis starts at the

product level to disentangle political, price, and composition effects. starts at the pAt the end of

the period, the full trade data encompasses imports and exports of up to 2200 product categories

with about 100 trade partners. The second essential part of the dataset for my project is the

link of the product-level trade data to tariff categories. Since I have consistent information on
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the import tariffs but no complete information on the import tariffs of the trading partners, the

dataset does not include the export trade that is available in the dataset of Hungerland and Wolf

(2022). The import dataset of the German Empire encompasses about 4.7 million observations.

The total number of unique trade categories is lower, but linking the trade to tariff categories leads

to about 6500 unique matches with the general tariff scheme and about 13500 unique matches with

the country-specific trade treaties. The primary source for both tariff schemes and trade treaties

is the Reichsgesetzblatt because following the constitution from 1871 (Art. 4, 35), the central

government of the unified German Empire was the only legal authority for changes in trade and

tariff legislation (Deutsches Reich 1871). To combine the trade data from 1880 to 1913 with tariff

information, in total 42 tariff laws and 161 trade treaties are relevant. The most extensive changes

of the tariff scheme occur in 1873, 1879, 1885, and 1906. The latter three are the backbone of

matching trade products to tariff categories. Especially the new scheme in 1906, the so called von

Bülow tariff, is a major shift, increasing the number of tariff categories from 404 to 1696. Looking

at the second source of tariff information, the trade treaties in effect can date back to periods before

1880 and for some trade treaties even before the foundation of the German Empire in 1871 (see lists

of laws and treaties in tables A3 and A4 in the Appendix). From the total of 4306 laws made by

the Norddeutscher Bund and the German Empire between 1867 and 1913 about 8.8 percent relate

to tariffs, trade treaties, import restrictions, export restrictions, and trade-related administrative

aspects. Figures A7 and A8 in the Appendix provide an impression of the legislative activity over

time. Two patterns can be spotted. The overall legislative activity in laws passed is high for

the years around the foundation of the German Empire and on average increases with the age of

the German Empire. Measuring legislative activity in pages reveals a more nuanced picture with

periods of high trade and tariff activity around the foundation in 1871, the protectionist shift in

1879 with new trade treaties in 1880s, several new trade treaties under the rule of chancellor of the

Reich Caprivi in the 1890s, and the major shift in the tariff regime under chancellor van Bülow in

1906. Figure 1 shows these episodes even more more clear as they take a significant share of the

legislative publications in these years. While the dataset includes the years 1880 to 1913, the last

tariff scheme from 1879 and especially earlier trade treaties are still in effect. Therefore, I consider

legislative actions from before 1880 and even before the foundation of the German Empire in 1871.
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Figure 1: Legislative activity: laws relating to trade or tariff matters as a share on the total number
of laws and pages.

Data Variation and Quality

Together, general tariffs for many trading partners and trade treaties with country-specific tariffs

form a spatial distribution of different average tariffs for countries. Varying tariffs specific to

countries is one main feature of the data, distinguishing it from other contemporary trade and

tariff datasets. The country-specific variation of tariffs increases even more due to the different

composition of trade that countries are shipping to the German Empire.

Figure 2 shows the quality of the matching process as a share of the imported values.

Over the full period 99.94 percent of trade categories have a corresponding tariff category and

96.04 of the traded volume have a high matching accuracy. This includes for example cases where

the categories have identical names and also where trade products are more specific but belong to

the tariff category. For more details, please check out the Matching procedure of trade and tariffs in

the Data Appendix. The crucial matching challenges are squaring trade and tariff categories as well
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as their units of measurement. The analysis in this article is based on a sample that uses matching

with high accuracy and is consistent or consistently converted units of measurement. This sample

uses about 96% of the total value of imports over the whole period (see sample selection in A1).

0

25

50

75

100

1880 1890 1900 1910
year

high accuracy low accuracy units inconsistent unmatched

% of import value    −−−    German Empire (1880−1913)

Quality of matching trade to tariff categories

Figure 2: Data Quality: Percentage of matched trade and tariff categories as a percentage of the
total trade volume (per year)

To illustrate the potential of the microdata at hand, let’s look at the path from the

product level observation to the aggregation, e.g., a product, SITC, a country, and all data. For

one observation of a product, the average tariff is the share of the total tariff value on the import

value. The numerator of the total tariff value is the product of the quantity and the tariff per unit

(1000 kg, piece, etc.; see equation (1)). Equation (2) extends this with the index t for a specific

year and a product j producing an average tariff for each year of a specific product j. Starting

from the product level, many forms of aggregation are possible. Take, for example, the SITC-3-

digit level. For each one of the SITC-3 product groups, the sum of tariff values divided by the

sum of the import values results in the tariff share for a specific year. Equation (3) formalizes
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this aggregation and works identically for other aggregation levels of SITC or alternative product

groups like agricultural, manufacturing, exotic, raw, and other products. An alternative aggregation

uses geographical groups where, typically, a country is the most granular geographical information

available in the data. Equation (4) adds up all tariff values for products of a country and divides

them by the sum of the import values. Combinations are also possible, like product groups for a

country (equation (5)) or country groups like continents with product groups (equation (6)).

τ = q × tar
v

(1)

τjt = qjt × tarjt

vjt
(2)

τt =
∑j=x

j=1 qjt × tarjt∑j=x
j=1 vjt

(3)

τit =
∑j=J

j=1 qijt × tarijt∑j=J
j=1 vijt

(4)

τiXt =
∑j=x

j=1 qijt × tarijt∑j=x
j=1 vijt

(5)

τY Xt =
∑i=y

i=1
∑j=x

j=1 qijt × tarijt∑i=y
i=1

∑j=x
j=1 vijt

(6)

Another way to look at the data quality is by comparing the yearly mean tariff calculated

from the product level to an alternative calculation. The product-level average tariff uses equation

(6) for all countries and products (Y = I, y = max(i), X = J , x = max(j)). Figure 3 presents

this comparison including a time series from Schularick and Solomou (2011). The average tariffs

relate the nationwide revenues from tariffs to the total value of imported goods. It is possible to

reproduce their time series using the import value from Hoffmann (1965) and tariff revenues from

Sensch (2012). This is relevant because Sensch (2012) provides some additional information on the

data source, revealing the issue that the average tariff is constructed by combining import values

from a calendar year with tariff revenues from a fiscal year that is not identical to the calendar

year. There are two significant reasons why the series from aggregated data differs from the one

constructed from product-level data. First, the aggregated data implies a calendar year, while the

tariff revenues for 1880-1897 are registered per fiscal year, going from the second quarter of a year
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to the first quarter of the next year. Combining the tariff revenue from a fiscal year with the import

value of a calendar year does not exactly square (compare to sources Reichsschatzamt (1908, pp. 43–

48) and Kaiserlich Statistisches Amt (1920)). The second key reason for the difference is export

subsidies that directly decrease the tariff burden of importers and thereby decrease the registered

total amount of tariff revenues. For some products, an exporter receives a so-called Einfuhrschein

that denotes the tariff value of the exported quantity. Somebody can use these bills to decrease

the tariff burden when importing products. Before the term Einfuhrschein was officially mentioned

in 1894, the export subsidy focused on exporting flour (Deutsches Reich 1879d, §7.3; Deutsches

Reich 1882, §1) and later also exported vegetable oil (Deutsches Reich 1885d, §1.III). In essence,

this subsidy reduced the effective tariff rate by allowing a tariff-free import of the grains used in

the production of these export products. In 1894, the Einfuhrschein introduced a general claim of

tariff reduction for exporters of grains like wheat, rye, oats, pulses, barley, rapeseed, and turnip

rape (Deutsches Reich 1894e). According to Fremdling (1988), this could create a defacto market

where the exporters in the east of the Elbe could sell their Einfuhrscheine to the importers in West

Germany, probably for a small discount. In any way, this would reduce the tariff revenues of the

Empire. I want to emphasize here that this does not mean much lower costs for the importers.

Most of the forgone tariff revenues ended up in the pockets of the exporters. Relating this to

the two series in figure 3, it means that the export subsidies using Einfuhrscheine create a slight

upward bias for the average tariff based on product-level data but a significant downward bias for

the average tariff calculated from total tariff revenues.
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Figure 3: Average tariff in comparison: Constructing an average tariff from the trade-weighted
observations allows a comparision to an average tariff calculated from aggregated import values
and total tariff revenues (Schularick and Solomou 2011).

There are two essential insights in this chapter, which are, at the same time, the contribu-

tion of the data. First, product-level information with the origins of imports allows for geographical

differentiation of tariff levels between trading partners. Something that other research has not yet

considered for this period. Second, constructing a time series of average tariffs based on product-

level information allows a more accurate representation of the tariff rate since it can accompany

the special feature of export subsidies to a better degree. The following two chapters will make use

of the granular feature of this data to propose a solution to the tariff growth paradox.

4 Decomposition of Tariffs

So far, econometric analyses with macro data that use the tariff level in their regression argue that

they calculate a relation of some change in the tariff level to some other outcome variable. Within
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the discourse of tariffs as a policy instrument, this argument just makes sense if the changes in the

tariff level indeed reflect political action. A decomposition of tariff changes into its components can

check how much of these changes come from political action and how much changes are induced by

changes in the market.

Figure 4 presents the concept that the decomposition follows. At the base, all changes in

the average tariff stem from one of three fundamental reasons. First, a political tariff change is the

key component that analyses are after. If, for example, the tariff for 1 kg of apples changes from 10

to 20, the average tariff has doubled (assuming apples to be the only imported product). Besides

this type of change, market-induced changes like price and composition can also affect the average

tariff. The second component of the decomposition is price changes. Taking apples again as an

example, imagine the market price of 1 kg of apples drops from 10 to 5. Ceteris paribus, the average

tariff effectively doubles. The third component of decomposition is changes in the composition of

the imported basket of products. Imagine you import 2 kg apples and 1 kg grapes. If apples have

a tariff rate of 10% of the import value and grapes a tariff rate of 20% of their import value, the

average tariff rate would be 13.33%2. In the following year, the basket changes to 1 kg of apples

and 2 kg of grapes, as shown in figure 4. Assuming no change of tariffs and values, the new average

tariff rate will be 16.66%3. The average tariff gets drawn closer to the value of the product that

is imported the most. In the most extreme case, from importing just apples to just grapes, the

average tariff would go up from 10% to 20%, effectively doubling.

Just looking at the average tariff and noticing that it doubled could, therefore, result to

a 100% from a doubling of tariffs, but also to a 100% from halving prices, or even from a heavy

change in the composition of imported goods.

Formalizing the concept of decomposition requires four equations, two counterfactuals, and

taking the yearly difference. The four equations correspond to net, political, price, and composition

tariff changes. The counterfactuals are just holding variables constant, like quantity, import value,

and per unit tariff. Equation (7) calculates the net tariff change from year t-1 to t and presents the

usually used concept of a year to year tariff change. Equation (8) calculates the first component
2((10+10+20)/3), you can get to this case by assuming a value of 100 per kg for both products, and a fixed tariff of
10 for apples and 20 for grapes. The values do not need to be identical. Holding some variables constant is a helpful
tool to demonstrate the isolated effect of composition, including its changes.

3((10+20+20)/3)
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year t-1 year t

political tariff changes

tariff = 10
price = 100

τ = 10 × 1
100 = 10%

tariff = 20
price = 100

τ = 20 × 1
100 = 20%

market-induced tariff changes (price and composition)

tariff = 10
price = 100

τ = 10 × 1
100 = 10%

tariff = 10
price = 50

τ = 10 × 1
100 = 20%

2 apples, tariff = 10
1 grape, tariff = 20

τ = 13.3%
τ

apples→∞
= 10%

1 apple tariff = 10
2 grapes tariff = 20

τ = 16.7%
τ

grapes→∞
= 20%

Figure 4: Concept of decomposing changes of average tariffs into its components: politically set
changes, price movements, and changes in the composition of the product basket. The doubling of
an average tariff can be due to three reasons. First, the per unit tariff can double, representing a
policy intervention on tariffs. In contrast, a halving of the price or a sharp shift in the composition
of the product basket can have the same effect. The decomposition separates these effects from
each other.

of the decomposition, the political tariff change. The first counterfactual here lies in calculating

τ(t-1) with the t-time quantity and import value, thereby identifying the political component to

the tariff share. Similarly, equation (9) creates the second counterfactual by holding the quantity

and per unit tariff from t constant. The only variation left is the change from the product prices

between t-1 and t. Equation (11) is an accounting variable and represents the composition change

at the respective level of aggregation. We know three facts: (1) The values of the net, political,

and price tariff change; (2) The net tariff change is equivalent to its components; (3) Conceptually

there cannot be more than these three components. Taking these three premises, it is logical to

conclude that equation (11) is a correct representation of the composition effect. Depending on
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the level of aggregation, the change in composition can contain the substitution between products

within one country (equation (4)) or both within and between countries (equation (6)).

∆τ(t)net = τ(t) − τ(t-1) = q(t) × tar(t)
v(t) − q(t-1) × tar(t-1)

v(t-1) (7)

∆τ(t)political = q(t) × tar(t)
v(t) − q(t) × tar(t-1)

v(t) (8)

∆τ(t)price = q(t) × tar(t)
v(t) − q(t) × tar(t)

v(t-1) (9)

∆τ(t)net = ∆τ(t)political − ∆τ(t)price − ∆τ(t)composition (10)

⇒ ∆τ(t)composition = ∆τ(t)net − ∆τ(t)political − ∆τ(t)price (11)

The quality of decomposition shows to what extent the total trade value of the dataset is

reflected. Taking as an example the aggregation of all countries and products per year from figure

3, the aggregation runs on the country-product level. Not for each country there is product in year

t and t-1, effectively reducing the trade covered by the decomposition. Figure A1 shows the quality

of matching the products in t to t-1 with on average 96.3 percent of the total imported value of the

sample.

Turning to the result, figure 5 presents the decomposition in year-to-year changes, consid-

ering all products.4 It transports two crucial insights. First, comparing the net tariff change with

the political component, it is clear that they differ. In some years, the political tariff change can be

larger, smaller, or opposite to the net tariff change. Second, the price and composition components

are often larger than the net and political tariff change, and they are counterbalancing each other.

The logic of the counterbalancing is consistent with expectations on how international trade works.

For example, if international prices decrease for a good, it would increase the average tariff in a

setting of non ad valorem tariffs. This means that the cost share of tariffs on the total cost of

that good would increase. The competitiveness shifts to home production for this good, thereby

contributing to a shift in the composition of trade. The implications of the differences between the

net tariff change and the political components are especially far-reaching. Econometric analyses
4In principle, the decomposition can be done for any subset of products like, e.g., agricultural or manufacturing
goods.
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Figure 5: Decomposition of year-to-year changes of the net tariff in percentage points. The panel
of the net tariff contains all components and is the overall effect equivalent to changes in the
average tariff usually used in empirical analyses. Decomposing the net tariff into its components
reveals changes following political decisions, price movements, or changes in the composition of the
import basket. The influence of the politically set changes of the tariff is negligible compared to
the percentage points variation of the price and composition components.

using the average tariff from aggregated data do, in fact, not calculate the relation of political

intervention of tariffs on some outcome variable. They calculate the relation of some confounding

mix of political and market changes in the average tariffs onto an outcome variable. A solution to

this issue is using the decomposed tariff within econometric analyses. The following chapter will

exactly do this for the relation of the tariff level to growth to show an avenue on how to solve the

tariff growth paradox.

5 How to solve the tariff-growth paradox

To solve the tariff-growth paradox, the analysis uses the decomposed tariffs and proceeds in multiple

steps. First, I use the approach of Clemens and Williamson (2004) to reproduce the tariff-growth

paradox with the sample of the German Empire. Then, I analyze the influence of decomposed

tariff series on the outcome of average yearly growth in the next five years. In contrast to the cross-

sectional analysis in Clemens and Williamson (2004), the data set of this article limits the approach
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to a single country - the German Empire. This reduces the degrees of freedom and prevents using

all components of the decomposed tariff within one regression in the original five-year interval of

the analysis. Therefore, secondly, I combine the yearly data from Schularick and Solomou (2011)

with the approach from Clemens and Williamson (2004) in table 1. Table 1 shows that using

the approach of Clemens and Williamson (2004) in a yearly setting, even for a single country of

the German Empire, can reproduce the tariff-growth paradox (columns 1-6). There is a positive

relation between growth and the tariff level, as well as the tariff change. However, decomposing the

tariff into its political, price, and composition components changes this result. Decomposing the

tariff changes into their components(specifications OLS and IV decomp ∆) reveals how the political

tariff becomes insignificant while the primary relation to growth comes from price and composition

fluctuations in trade.

Clemens and Williamson (2004) use ordinary least squares, fixed-effect, and instrumental

variable regressions to show a positive relation between growth and tariff levels while always at least

controlling for the GDP per capita and using an intercept in each specification. The dependent

variable is the average yearly growth of the five-year period starting from the current year. The

idea is understanding how a tariff level could predict average growth in the following years. To

level the playing field between different development stages of countries, they control for the GDP

per capita in the first year of the period. There is one key difference to the analysis in this article.

Notably, they use cross-sectional data from multiple countries. Here, the setting reduces to one

country, using the data points of the German Empire and enriching them with the decomposed

tariffs. This also means that the fixed-effect regression in the one-country setting is identical to

ordinary least squares with an intercept that takes up the country characteristics. In the first stage,

the instrumental variable approach regresses the current year’s GDP per capita with lagged GDP

per capita following the approach from Anderson and Hsiao (1981).

Clemens and Williamson (2004) run additional regressions with more covariates to confirm

the positive relation of growth and tariffs in the presence of potential alternative explanations for

growth developments. This cannot be done here because the one-county setting with five-yearly

data points already limits the degrees of freedom to a great extent.

Table 1 uses yearly data from Schularick and Solomou (2011) and combines it with the

approach from Clemens and Williamson (2004) as described before. Specifications OLS SS and IV
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Table 1: Tariff-growth relation 1880-1913, yearly, decomposed tariff changes

OLS SS IV SS OLS net IV net OLS net ∆ IV net ∆ OLS decomp ∆ IV decomp ∆

gdp per capita 0.03 −0.04 −0.36 −0.47 0.03 −0.02 0.03 −0.01
(0.92) (0.87) (0.28) (0.17) (0.92) (0.95) (0.92) (0.97)

tariff level 0.18* 0.19*
(0.08) (0.08)

net tariff level 0.28** 0.29***
(0.01) (<0.01)

∆ net tariff 0.23* 0.23*
(0.05) (0.06)

∆ political tariff 0.24 0.24
(0.47) (0.47)

∆ price tariff 0.23* 0.23*
(0.09) (0.09)

∆ composition tariff 0.22* 0.21
(0.09) (0.10)

Num.Obs. 34 34 34 34 33 33 33 33
R2 Adj. 0.032 0.030 0.141 0.138 0.065 0.065 0.006 0.005
AIC 77.8 77.9 73.7 73.9 71.3 71.3 75.1 75.1
Weak IV F-stat 2080.4 1512.9 2124.5 2056.3

* p <0.1, ** p <0.05, *** p <0.01
Note: The regressions follow the approach of Clemens and Williamson (2004) while using the data for Schularick and Solomou
(2011). They regress the dependent variable of real annual growth in GDP per capita of the subsequent years. Five-yearly
averaging reduces business cycle effects and allows the measurement of the effect of a current year tariff level on the following
years as a predictor. The independent variables are the gdp per capita in the first year of the period, the tariff level from
Clemens and Williamson (2004), the instrument for gpd per capita which follows Anderson and Hsiao (1981) as Clemens and
Williamson (2004) do. Decomposing the tariff provides its components political tariff, price tariff, and composition tariff,
which are applied here with their impact to change the pre-year tariff level. The tariff level itself is part of the intercept.
All specifications use standard errors robust to heteroscedasticity and serial correlation, as well as an unreported intercept.
Parentheses contain P-values.

SS confirm that the positive relationship between tariff level and growth exists for the yearly data

of the German Empire between 1880 and 1913. The following two specifications, OLS and IV net,

do the same using the average tariff level calculated from my product-level data synthesis. Since the

significance even increases below the one percent level, I take it as an indication of the quality of the

data that seems to reflect even better economic processes. The next level in the analysis combines

the decomposed tariffs within one regression to distinguish their contribution to the growth relation.

Using the counterfactuals as three tariff levels combined within one regression would mean using

the same information multiple times since they all rely on the same base tariff level in each of the

counterfactuals. Therefore, the following specifications shift the approach to tariff changes instead

of tariff levels. OLS and IV net ∆ reproduce the tariff-growth paradox even for the yearly net

tariff changes.5 This approach makes even more sense than tariff levels because it does not mix
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state and flow variables in the relation of interest. Instead, the regression now compares the flows

of economic growth to changes in tariffs. Shifting the attention to the main specifications OLS and

IV decomp ∆ reveals that the driver for the positive relation of tariff to growth is by no means the

political tariff. The driving factors are changes in prices and the composition of trade.

This chapter resolves the tariff-growth paradox by showing that it is not the political

tool of tariffs that is positively related to growth. Instead, growth relates positively to movements

in import prices and the composition of trade. As a potential mechanism, think about how an

increasing price tariff can affect growth. If the price tariff increases, it is related to decreasing

import prices in the presence of non-ad valorem tariffs. Fixed tariffs with sinking prices lead to

higher average prices. This can have two effects. It increases the competition for these products in

the home country while reducing the input prices in the production chain. For the German Empire,

the second effect is dominant. Which products especially contribute to this mechanism has to be

subject to further research.

6 Conclusion

The tariff-growth paradox refers to a surprising difference between the first globalization before

World War I and the period after World War II. After World War II, the empirical findings show a

negative relation between tariff levels and growth, which is consistent with most theoretical models.

Since some authors find the opposite in cross-country analyses before World War I, the tariff-growth

paradox emerges. How can we explain this difference for different periods of economic development,

while both face similar developments in the globalization of markets and economic growth?

To solve the tariff-growth paradox, this article proposes a new concept to improve the

measurement of tariffs by decomposing its components. This shall enable us to analyze the po-

litically set tariff changes and their influence on growth. Conceptually, empirical analyses want

to understand the policy tool of tariffs as a means to influence growth. If this paradox persists,

tariffs are a helpful policy tool to promote growth. Then, considering it in today’s discourse of

economic development would make sense. However, this requires that empirical analyses indeed

use politically set tariffs. This article shows that the average tariffs used in empirical analyses so
5Using the pre-year to year changes in tariffs implies the loss of one observation in 1880. The base tariff level
information is no longer present, and its relation to growth wanders into the intercept not displayed in the table.
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far do not reflect the politically set tariff changes. They also contain market-induced tariff changes

that come from price and composition changes of trade.

The tariff-growth paradox vanishes when decomposing the tariff into its components of

political, price, and composition changes. The decomposition shows that the positive correlation

between tariffs and growth in the first globalization does not come from politically set tariff changes

but from price and composition changes. This indicates that the literature on the first globalization

has not picked up the effect of a tariff policy tool but rather the market fluctuations.

However, there is a grain of salt in the analysis of this article. While it can reproduce the

tariff-growth paradox and resolve it using the decomposition of tariffs, it does so for a single country

- the German Empire. Future research could build on this and conduct similar research on other

countries. It is a major effort to consistently bring together trade and tariffs at a product level,

creating an immense micro dataset. But this effort would also work towards the goal of building a

cross-country trade and tariff database that reflects world trade during the first globalization.
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A Appendix

Article

This section contains supplemental figures and tables to the analysis in the article.
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Figure A1: Quality of the decomposition. From all the products imported the decomposition
captures on average 96 percent. This is a bit lower than then overall matching of trade to tariff
because the decomposition of the average tariff into the components of political, price, and compo-
sition change requires couterfactuals that in turn rely on having a product in year t-1 and t. This
has to be true at the year-country-product level and is not avaiable for all yearly comparisons.

Data

Matching procedure of trade and tariffs

The matching process of trade and tariff categories has several challenges: category descriptions

differ, the tariff scheme changes over time, and country-specific tariff categories can differ from those

in the general tariff scheme. Using descriptive texts and matching identical ones is only possible
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in rare cases. In some cases, a description of a trade product appears as a partial description of a

tariff category, the latter usually being more extensive. In many cases, especially regarding chemical

products, it is necessary to understand the traded product to match it to the corresponding tariff

category. Beyond matching within one year, the tariff scheme changed in 1885 and massively

in 1906. In addition, country-specific treaties in various years can add additional tariff categories

because they, e.g., just set another tariff for a part of a tariff category. Matching, therefore, requires

a yearly approach that carefully checks which of the tariff categories exist in which year. One-time

matching and rolling over to all other years would create wrong matchings for some years. Any

automation of the matching procedure is quite complex. An attempt to measure string distances and

build ranks of close-matching candidates had a poor outcome in matching the categories correctly.

That’s why, in the first place, every product category of the trade data had to be matched ‘by

hand’ to the corresponding tariff. If you are facing a similar task today, you might consider LLMs.

They may ease the matching procedure. However, it would require the LLM to understand, e.g.,

the context of specific chemical products and put them into the right tariff category. Contextual

understanding in a particular way is also hard to achieve because it requires training an LLM in

the 19th/early 20th-century understanding of these products and categories.

Before looking at the procedure of matching, figure A2 provides a first impression of the

evolution of different trade and tariff categories over time. Generally, both increase over time but

also face a consolidation in some years. The expansion in the number of trade products follows the

logic of more granular product descriptions and the invention, respectively trade, of new products

(e.g., chemical, electric). More trade treaties incorporating longer lists of specific categories that

differ between countries increase the number of tariff categories. Changes in the trade statistics

mainly drive this consolidation but can also follow the standardization in a trade treaty. While

the general tariff reform in 1885 shows a slight increase in tariff categories, the expansion of trade

treaties at the beginning of the 1890s has a larger impact on the differentiation. The new tariff

scheme in 1906 induces the largest increase in the number of categories accompanied by a similar

jump for products in the trade statistics. Because in 1906 also many new trade treaties come

into effect, the diversity of country-specific tariff categories leads to an even higher number of

tariff categories than traded products: the same imported product has different tariff categories for

different countries.
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Figure A2: Comparison of the number of traded products and tariff categories over time. The
number of SITC categories at the five, four, and three-digit levels accompanies the main types of
trade and tariff categories. Traded products increase over time but also experience consolidations
in the trade statistics. The number of tariff categories can exceed the trade categories because the
same product can be within different tariff categories for different countries due to differences in
country-specific trade treaties.

Let’s now look at the procedure of matching. The base is two datasets of unique trade

products and tariff categories for each year (1880-1913) to accommodate the general tariff scheme.

Then, country-specific tariff categories enriched the dataset. The matching process can start in

one year with a product number and description of the trade category. These product numbers are

additional information taken from the trade statistics and hint at the tariff category. Unfortunately,

these are not available for all observations. Take, for example, an observation with the product

number 1 and the description Roggen (rye) from trade data in 1907 (volume 252 of the trade

statistics of the German Empire). Using this information, a matching of the product to a tariff

category is possible. The reference tariff scheme from 1906 reveals the tariff number 1 and the

tariff description Roggen (rye). Rye is a simple example of a match. Turning to later years, it is
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possible to use both the product number and description to roll over the match to other years. In a

second step, I check country-specific tariff categories to see if they contain some type of Roggen, e.g.,

Winterroggen (fictional example), that would overrule the matching of the trade product Roggen

for a specific country. In a later step involving the actual tariff values, the matrix of most-favored-

nation clauses has to be considered to set a country-specific tariff for countries entitled to a lower

price than the general tariff. These steps need repetition for each year but do not carry over to each

year. Three blocks of periods can carry over matchings to another year: 1880-1885, 1885-1906, and

1906-1913. Matching periods relate to tariff reforms in 1885 and 1906 that changed the scheme

in numbers and descriptions. In particular, 1906 was a complete overhaul of the scheme with a

massive extension of tariff categories.

However, as indicated, only some trade products are as easily connected to a tariff category

as you can for Roggen. I use a more nuanced matching procedure in cases where the descriptions

differ. A next-to-easy match is if the product number exists and the description belongs clearly to

the tariff category. If the textual description is not clearly assignable and/or the product number is

missing, I consult a contemporary and widespread encyclopedia (Meyers 1905) to understand the

trade product and match it to a tariff category. Since the certainty about the matches differs, I

classified match types (see table A1).

Match types

Table A1 provides an overview of all different match types that connect trade to tariff categories.

Following, I explain the most crucial match types. For more details, you can contact me.

There are four kinds of match types linking trade and tariff categories. The first kind

includes categories of 1:1 matching based on the product number and description (d, c). The

second kind comprises 1:1 matching based on the product number (d_j, d_j_extra, c_j, j), where

j indicates the primary use of the product number to link the categories, and j_extra refers to the

older numbering from the tariff scheme before the 1906 reform. The third kind of match types are

1:n matchings with a weighted average (tw1912, sctw, cctw, twsec). 1:n trade to tariff linking comes

from cases where the trade category is rather broad and can refer to multiple tariff categories.

Weightings arise from measured trade quantities of the involved products for a particular set of

countries and years. The fourth kind is 1:n matchings with an unweighted average, used with
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Table A1: Match types used to connect trade to tariff categories

match type full sample value share sample value share sample

total no. of observations 4,707,150 100.00 3,987,359 95.70
d 3,769,969 92.44 3,723,703 92.11
c 68,852 0.50 68,848 0.50
tw1912 66,533 0.73 66,063 0.73
d_j 73,797 1.31 58,613 1.31
d_j_extra 24,874 0.57 24,874 0.57
j 28,327 0.45 21,095 0.45
sctw 9,177 0.00 8,707 0.00
cctw 9,652 0.00 8,515 0.00
d_mym 2,325 0.04 2,325 0.04
twsec 3,123 0.00 2,178 0.00
usec_j 9,649 0.00 1,714 0.00
c_j 677 0.00 663 0.00
u_mym 38 0.00 38 0.00
NA 132,432 0.02 23 0.00
u 463,586 3.57 NA NA
u_j 30,849 0.37 NA NA
usec 12,719 0.00 NA NA
w_z 571 0.00 NA NA

Note: Overview of match types that connect trade and tariff categories. The ’sample’
refers to a dataset with a high accuracy matching incorporating more than 95% of the
total imported value (1880-1913). This sample is used as a baseline for all calculations in
the article. More than 90% of the matches are [d]istinctly distinguishable from potential
alternatives.

no trade-weighted calculation (all categories starting with u). In principle, there is potential to

optimize the accuracy with weightings because the sample of analysis excludes these matching

types. Nevertheless, these weightings won’t be perfect. You can find more detailed explanations

below.

[d]istinct matching {d} For most trade categories, the tariff categories are distinctly iden-

tifiable, coming in three groups: identical descriptions of trade and tariff categories, the trade

description is part of a tariff description or further research reveals the trade description to be a
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subordinated product to a tariff description.

For example, consider the case of “Abfälle von der Eisenfabrikation” (garbage from iron

production) for volume 85 (1895). Tariff 1a) from 1885 contains the same description, providing a

reliable match of trade and tariff categories.

[c]ontextual matching {c} When a distinct matching of trade and tariff category is not pos-

sible, and further research on the trade descriptions suggests a link to a tariff, the classification

of contextual matching is assigned. This decision is based on the likelihood of the relations being

true, even though the context does not reveal a distinct connection.

An example is “Baumwollabfälle” (garbage of cotton) for volume 91 (1896). The corre-

sponding tariff 2d)A2. is an annotation in the tariff scheme of 1885. The trade product description

contains cotton garbage but with specific properties. Since no other tariff refers to the garbage of

cotton, this tariff is assigned and declared as contextual matching.

[u]nweighted average {u} If further research does not help to assign a tariff distinctly or at

least contextually, then I’ll apply an unweighted average of related tariffs.

Baumwollengarn; Bigognegarn is an extreme example. First, the trade description might

be wrong since “Vigognegarn” exists, but there is no product with B as the first letter. An English

translation is yarn of cotton or mixed shoddy yarn. In particular, regarding yarn of cotton, the

tariff scheme is more detailed than the trade category and involves differentiated properties on two

levels. On the first level, tariffs differentiate between single-wire, two-ply yarn, and more wiry, as

well as for raw versus bleached, colored. The second level considers a special yarn characterization

(e.g., bis zur Nr 17. englisch, etc. - no translation found). The number of related tariff categories

for this trade category is 17. Without further information, the unweighted average is the best

approach to link trade and tariff categories.\

[u]nweighted average per [sec]tion {usec} This match type is almost the same as the un-

weighted average. While the u match type relates selected tariff categories like “2c)1.alpha}” and

“2c)6.}” with a trade category, the usec match type is even broader and links all tariffs with the

same tariff number to a trade category.

For this match type, “Holz- und Korbflechterwaren” (wood and basket maker goods) from
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volume 172 is a suitable example. All tariffs subordinated to number 13 are involved: 13a) to

13h)2..

[s]ub-[c]ategory-[t]rade-[w]eighted {sctw} Since an unweighted average is a rather broad

measure, it is possible to exploit additional information to calculate a more accurate weighted

average. This approach exploits differences between countries. While the imported category is more

general for some countries, other countries and other years contain more detailed trade categories.

I use subordinated trade categories by measuring their shares in imported quantity. The weighted

average of tariffs consists of these shares and their corresponding tariffs. Using all countries with

subordinated categories and their imports from 1907 to 1913 constructs this trade-weighted average

tariff. I ascribe this tariff to all countries with no subordinated categories. This approach assumes

similar trade patterns for different countries, which is probably only sometimes true. However,

since this approach takes an average of all countries, it might still be a more accurate tariff than

an unweighted average. 1907 to 1913 is the period involved in calculating this weighted average.

Volume 182B provides an example with “Obst, frisch” (fresh fruits). Several countries

have more detailed information on different categories of fruits imported and their corresponding

tariffs. This approach can help to identify a more suitable weighted average tariff.

[t]rade-[w]eighted average per [sec]tion {twsec} This matching type is identical to the

method used in the sctw approach explained before. However, its application is on a complete

section of the tariff scheme. In volume 252, e.g., “Uhren” (clocks, watches) are a good example.

The related tariffs are those of subsection 19B (1906 tariff scheme) in the appendix for sections of

the tariff scheme of 1902/6). A weighting of all trade categories of 19B for 1907 to 1913 allows

calculating a distribution of corresponding tariffs.

[c]orresponding-[c]ategory-[t]rade-[w]eighted {cctw} A few trade categories are spread

over multiple subordinated tariff categories. The description of these trade categories is rather

broad and relates to several tariff categories, occasionally widespread over the tariff scheme.

Weighing the corresponding tariffs by existing trade flows of more narrow and related trade

categories offers a more accurate weighted average tariff.

Take the example of “Metallwaren” (products made of metal) from volume 271. Between
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tariff numbers 769 and 869, various tariffs correspond to products made of metal, but not every

tariff contains something made of metal. That’s why the approach uses a list of related tariffs and

calculates a distribution using the tariffs and their related trade from 1907 to 1913.

[t]rade-[w]eighted by StDR [1912] (FRN, UKG, BEL) {tw1912} The trade dataset incor-

porates all trade categories with information on quantity and value (by trading partner). However,

for a few categories, the trade statistics provide even more subcategories with their imported quan-

tity. This additional information on quantity was not recorded for the dataset since these entries do

not contain information about the value. Since these narrow product categories can be linked more

precisely to tariff categories, they can help to calculate a weighted average that is more accurate

than an unweighted average. An evaluation with data of both, the broad category and subordinated

quantities, estimates that the unweighted average deviates about 60% from the trade-weighted av-

erage. The effort to transcribe the missing and helpful quantity information and make it accessible

for computation is conceivably large. That’s why I limit the transcription, first, at the dimension

of time by using trade from 1911 (published in statistics of the German Empire in 1912). Second, I

limit the transcription to three major trading partners: France, the United Kingdom, and Belgium.

For the relevant trade categories, this sample includes, on average, 8% of the imported quantity

from 1907 to 1913. Since this sample is possibly too small regarding the heterogeneity of trade with

various countries, future research could allocate resources to transcribe more countries and years

to enlarge the sample and to improve the weighted average. Even better would be transcribing all

existing subcategories and their quantities to assign more granular tariff categories.

For instance, the category Andere, n.b.g. Maschinen (other machines, not especially

stated) from volume 271 relates to 8 tariff categories of tariff number 906, which depend on the

weight of the machine. The first tariff category is for machines “up to a weight of 40kg” with a

tariff of 15 Mark per 100kg. At the higher end of the weight differentiation are machines of a weight

“larger than 10 tons” with a tariff of 3 Mark per 100kg. This range from 3 to 15 Mark per 100kg

suggests how much an unweighted average could diverge. In contrast, a weighted average tariff can

change the tariff significantly. This weighted tariff uses the trade quantities of the three mentioned

trading partners in 1911 to calculate a distribution of the involved weights. In this example, the

tariff category above 10 tons accounts for 75% of the imports for this category. Therefore, the
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distribution has to weigh the tariff of 3 Mark with a share of 0.75. Altogether, the other related

tariff categories contribute the rest of 25%.

Match units

Besides matching the categories of trade and tariff, the units of measurement have to fit. Table

A2 provides an overview of all different matched units, which I explain as follows. Generally, the

trade categories have a more extensive variety of units, involving 1000kg, piece, cubic metre, barrel,

hive, bottles or jars, and hecto litre. Tariff categories involve 100kg, piece, cubic metre, and percent

of value. Matching 1000kg in trade to 100kg in the tariff category is easy. The same is true for

the units piece and cubic metre since their concepts are identical for trade and tariff categories. A

minimal number of products are ad valorem, and calculating the tariff depends on the value of the

product.

In some cases, imported products do not match the tariff categories in their units. For

example, piece is the unit of a trade product while 1000kg is the one for the tariff category. To

square these two, an algorithm infers the trade products equivalent in 1000kg, as follows. First,

it looks for the current year relation of quantity and value for both units to determine what, e.g.,

the value of 100 pieces corresponds to the same value in 1000kg. This creates a unit multiplier

connecting the 100 pieces to 1000kg, leading to the unit 1000kg inferred for pieces. If the algorithm

does not find a relation between the units in the current year for this country, it looks back for

up to five years to find a year where both units appear for this category. Even if the price of

imported products changes for the country over time, the relation between the units within one

year should be constant. If it is impossible to find a year with both units for that country, the unit

is inconsistent, as table A2 shows.

The analysis sample excludes all observations where the units are inconsistent between

trade and tariff categories and those with no matched tariff category. However, the sample includes

observations with inconsistent units where the tariff is zero anyway.

Overview on results of the matching process

Turning to the results of the matching process, figure @ref{fig:fig_density_tariffs_yearly} shows

the distribution of tariff values at the observation level (value not considered here) and its evolution.
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Table A2: Units of connected trade and tariff categories

unit of trade-tariff match full sample value share sample value share sample

total no. of observations 4,707,150 100.00 3,987,359 95.70
1000kg 4,061,577 91.49 3,634,573 88.29
1000kg_inferred_for_pieces 179,429 3.53 163,343 3.32
piece 118,209 3.29 109,367 3.04
incon_but_zero_z 49,114 0.10 48,767 0.10
piece_inferred_for_1000kg 8,495 0.01 7,546 0.01
percent of value 5,802 0.01 5,762 0.01
1000kg_inferred_for_barrels 5,770 0.12 4,830 0.11
barrel 4,049 0.59 4,049 0.59
1000kg_inferred_for_hives 3,694 0.00 2,744 0.00
1000kg_inferred_for_bottles_or_jars 2,168 0.05 2,168 0.05
cubic metre 3,316 0.35 2,136 0.14
1000kg_inferred_for_hecto_litres 1,768 0.04 1,768 0.04
incon_but_zero_z_mfn 296 0.00 296 0.00
guess: cubic metre 10 0.00 10 0.00
TBC - 1000kg_inferred_for_pieces 256 0.00 NA NA
incon_zero_trade 2,171 0.00 NA NA
inconsistent 2 0.00 NA NA
inconsistent_no_inferring_per_1000kg_possible 118,455 0.36 NA NA
inconsistent_no_inferring_per_barrel_possible 155 0.01 NA NA
inconsistent_no_inferring_per_piece_possible 6,420 0.00 NA NA
inconsistent_u_unknown 3,266 0.00 NA NA
no tariff matched 132,728 0.04 NA NA

Note: Overview of units of the matched trade to tariff categories. The ’sample’ refers to a dataset with a high
accuracy matching incorporating more than 95% of the total imported value (1880-1913). This sample is used
as a baseline for all calculations in the article. The sample excludes observations where no tariff catogory could
be matched or where no relation of the units between trade and tariff category could be found.

Most imported products have no tariff at all.

30



Sources

Trade

The trade dataset was digitized and categorized into SITC by Hungerland and Wolf (2022). You

find an example page of the source in figure A3.

Figure A3: Example from the German Trade Statistics. Auswärtiger Handel des Deutschen Zoll-
gebiets im Jahre 1897. Statistik des Deutschen Reiches, Band 97. Source: Hathi Trust
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Tariff reforms

The major tariff reforms occur in 1873, 1879, 1885, and 1906. Figures A4 and A5 show example

pages for two reforms in 1885 and 1906. Main features of the source are the typesetting in Fraktur

(old German letters), sections that lead the following type of products (e.g., in figure A4 the row

with 35 | Stroh- und Bastwaren - straw and raffia products), and Anmerkungen (Notes) which can

add additional very specific subcategories or provide further information on products belonging

to this tariff category. The example in figure A5 includes three of the main types of units of

measurement for the numbers 101, 102, 103 : für 1 Stück (per piece), frei (free of charge, no unit

of measurement), für 1 Doppelzentner Lebendgewicht (per 100kg live weight).

The tariff reform of 1906 originates in 1902 but comes into force in 1906. It is a general

overhaul multiplying the number of categories four- to fivefold. In the same year, multiple new

trade treaties come into force. Together this shows the lengthy negotiation process with the German

Empire’s trading partners.

Trade Treaties

Figure A6 shows an example page from a trade treaty between the German Empire and the USA.

Additional features to those mentioned for the schemes of tariff reforms are that some tariff cat-

egories are omitted (e.g., missing numbers between 18 and 45), and the term aus (e.g., aus 45 ).

Not all tariff categories get an adjustment within a trade treaty, and using aus indicates that just

a subset of categories from the general tariff reform get an adjustment within a trade treaty.
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Figure A4: Example page from tariff reform, 1885 (Deutsches Reich 1885i). Source: Wikisource
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Figure A5: Example page from tariff reform, 1906 (Deutsches Reich 1902d). Source: Wikisource
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Figure A6: Example page from trade treaty with the USA in 1907 (Deutsches Reich 1907c). Source:
Wikisource
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Visual overview of laws related to trade and tariffs over time

0

50

100

150

200

1870 1875 1880 1885 1890 1895 1900 1905 1910
year

laws trade and tariff laws

German Empire (1871−1913), Norddeutscher Bund (1867−1871)

Number of laws over time

Figure A7: Legislative activity: Total number of laws passed per year, compared to those specifically
related to trade or tariff matters.
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Figure A8: Legislative activity: Total number of pages related to laws passed, compared to those
specifically related to trade or tariff matters.
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List of general tariff reforms

Table A3 shows all laws of the German Empire that are related to changes of the general tariff

scheme.

Table A3: General Tariff reforms with the name of their law

legislative body (year) law

Deutsches Reich (1879f) Gesetz, betreffend die vorläufige Einführung von Änderungen des Zolltarifs

Deutsches Reich (1879a) Bekanntmachung, betreffend die vorläufige Einführung eines Eingangszolls auf Roheisen

aller Art

Deutsches Reich (1879b) Bekanntmachung, betreffend die vorläufige Einführung von Eingangszöllen auf Taback

und Tabackfabrikaten

Deutsches Reich (1879d) Gesetz, betreffend den Zolltarif des Deutschen Zollgebiets und den Ertrag der Zölle und

der Tabacksteuer

Deutsches Reich (1879e) Gesetz, betreffend die Besteuerung des Tabacks

Deutsches Reich (1880e) Gesetz, betreffend die Abänderung des Zolltarifs des deutschen Zollgebiets

Deutsches Reich (1881a) Gesetz, betreffend die Abänderung des Zolltarifs

Deutsches Reich (1881b) Gesetz, betreffend die Abänderung des Zolltarifs. Vom 21. Juni 1881

Deutsches Reich (1882) Gesetz, betreffend die Abänderung des Zolltarifgesetzes zu 6, 20

Deutsches Reich (1883b) Gesetz, betreffend die Ertheilung der Indemnität für die Zollermäßigungen in den Tarifen

A zu dem deutsch-italienischen und dem deutsch-spanischen Handels- und Schiffahrtsver-

trage

Deutsches Reich (1884a) Gesetz, betreffend die Anfertigung und Verzollung von Zündhölzern

Deutsches Reich (1885e) Gesetz, betreffend die vorläufige Einführung von Änderungen des Zolltarifs. Vom 20.

Februar 1885

Deutsches Reich (1885b) Bekanntmachung, betreffend die vorläufige Einführung von Eingangszöllen auf Weizen,

Roggen, Buchweizen und Gerste

Deutsches Reich (1885a) Bekanntmachung, betreffend die vorläufige Einführung von Eingangszöllen auf Malz,

Schaumweine und Mühlenfabrikate aus Getreide

Deutsches Reich (1885d) Gesetz, betreffend die Abänderung des Zolltarifgesetzes vom 15. Juli 1879

Deutsches Reich (1885i) Zolltarifgesetz

Deutsches Reich (1886e) Gesetz, betreffend einen Zusatz zum §. 5 des Zolltarifgesetzes

Deutsches Reich (1887c) Gesetz, betreffend die Besteuerung des Branntweins

Deutsches Reich (1887d) Gesetz, die Besteuerung des Zuckers betreffend. Vom 9. Juli 1887

Deutsches Reich (1887b) Gesetz, betreffend die Abänderung des Zolltarifs. Vom 21. Dezember 1887

Deutsches Reich (1889a) Gesetz, betreffend die Abänderung des Vereinszollgesetzes vom 1. Juli 1869

Deutsches Reich (1891b) Gesetz, betreffend die Abänderung des Gesetzes über die Besteuerung des Branntweins

Deutsches Reich (1892h) Gesetz, betreffend die Anwendung der für die Einfuhr nach Deutschland vertragsmäßig

bestehenden Zollbefreiungen und Zollermäßigungen gegenüber den nicht meistbegün-

stigten Staaten

Continued on next page
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Table A3: General Tariff reforms with the name of their law

legislative body (year) law

Deutsches Reich (1893k) Verordnung, betreffend die Erhebung eines Zollzuschlags für aus Rußland kommende

Waaren

Deutsches Reich (1893j) Verordnung, betreffend die Erhebung eines Zollzuschlags für aus Finland kommende

Waaren

Deutsches Reich (1894e) Gesetz, betreffend die Abänderung des Zolltarifgesetzes. Vom 14. April 1894

Deutsches Reich (1895a) Gesetz, betreffend die Aenderung des Zolltarifgesetzes und des Zolltarifs

Deutsches Reich (1897e) Vertrag zwischen dem Deutschen Reiche und der Schweiz, betreffend die Einrichtung

schweizerischer Nebenzollämter und die schweizerische Zollabfertigung am Grenzacher-

horn

Deutsches Reich (1899d) Gesetz, betreffend die Abänderung des Zolltarifs. Vom 6. März 1899

Deutsches Reich (1900b) Gesetz, betreffend Abänderung des Zolltarifgesetzes. Vom 14. Juni 1900

Deutsches Reich (1902d) Zolltarifgesetz

Deutsches Reich (1905d) Verordnung, betreffend die Inkraftsetzung des Zolltarifgesetzes vom 25. Dezember 1902

Deutsches Reich (1909e) Gesetz, betreffend die zollwidrige Verwendung von Gerste.

Deutsches Reich (1909c) Gesetz, betreffend die Abänderung des Zolltarifgesetzes und des Gesetzes, betreffend den

Hinterbliebenen-Versicherungsfonds und den Reichs-Invalidenfonds

Deutsches Reich (1911f) Gesetz, betreffend die Abänderung des § 15 des Zolltarifgesetzes vom 25. Dezember 1902

und des § 2 des Gesetzes, betreffend den Hinterbliebenen-Versicherungsfonds und den

Reichs-Invalidenfonds, vom 8. April 1907 in der Fassung, die diese Vorschriften durch

das Gesetz vom 11. Dezember 1909 erhalten haben.

Deutsches Reich (1912a) Gesetz, betreffend vorübergehende Zollerleichterung bei der Fleischeinfuhr.
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List of trade treaties

Table A4 shows all trade treaties of the German Empire and its precursor the Norddeutscher Bund

that are relevant for constructing the dataset.

Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Norddeutscher Bund (1868a) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Norddeutschen Bunde und

der Republik Liberia

Norddeutscher Bund (1868d) Handels- und Zollvertrag zwischen dem Zollvereine einerseits und Oesterreich andererseits

Norddeutscher Bund (1868b) Handels- und Schiffahrtsvertrag zwischen dem Norddeutschen Bunde und Spanien

Norddeutscher Bund (1868c) Handels- und Schiffahrtsvertrag zwischen dem Norddeutschen Bunde und Zollverein ein-

erseits und dem Kirchenstaate andererseits

Norddeutscher Bund (1869) Handels- und Zollvertrag zwischen dem Norddeutschen Bund und dem Zollverein einer-

seits und der Schweiz andererseits

Norddeutscher Bund (1870a) Freundschafts-, Handels- und Schiffahrts-Vertrag zwischen dem Deutschen Zollverein und

Japan

Norddeutscher Bund (1870b) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen Seiner Majestät dem Könige

von Preußen im Namen des Norddeutschen Bundes und des Zollvereins und den Vere-

inigten Staaten von Mexiko

Deutsches Reich (1872a) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Zollverein und

dem Freistaate Salvador

Deutsches Reich (1872b) Handels- und Schiffahrts-Vertrag zwischen Deutschland und Portugal

Deutsches Reich (1873) Freundschafts-, Handels- und Schifffahrts-Vertrag zwischen Deutschland und Persien

Deutsches Reich (1875) Deklaration des Artikels 6 des Handelsvertrages zwischen dem Zollverein und Großbri-

tannien

Deutsches Reich (1877) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und

Costa Rica

Deutsches Reich (1878) Handelsvertrag zwischen Deutschland und Oesterreich-Ungarn

Deutsches Reich (1879c) Genehmigung des zwischen Deutschland und Oesterreich-Ungarn abgeschlossenen Han-

delsvertrages durch den Reichstag

Deutsches Reich (1880d) Freundschafts-, Handels-, Schifffahrts- und Konsularvertrag zwischen dem Deutschen Re-

ich und dem Königreich der Hawaiischen Inseln

Deutsches Reich (1880c) Erklärung, betreffend den Handelsvertrag zwischen Deutschland und Oesterreich-Ungarn

vom 16. Dezember 1878

Deutsches Reich (1880b) Bekanntmachung, betreffend die Fortdauer des Handelsvertrages zwischen Deutschland

und Belgien

Deutsches Reich (1880a) Bekanntmachung, betreffend die Fortdauer des Handels- und Zollvertrages zwischen

Deutschland und der Schweiz

Continued on next page
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Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Deutsches Reich (1880h) Übereinkunft zwischen Deutschland und Oesterreich-Ungarn wegen weiterer provi-

sorischer Regelung der Handelsbeziehungen

Deutsches Reich (1880f) Übereinkunft zwischen Deutschland und Belgien wegen weiterer provisorischer Regelung

der Handelsbeziehungen

Deutsches Reich (1880g) Übereinkunft zwischen Deutschland und der Schweiz wegen weiterer provisorischer

Regelung der Handelsbeziehungen

Deutsches Reich (1881c) Handelskonvention zwischen Deutschland und Rumänien

Deutsches Reich (1881g) Zusatz-Konvention zu dem deutsch-chinesischen Freundschafts-, Schiffahrts- und Han-

delsvertrage vom 2. September 1861, nebst erläuternden Spezialbestimmungen

Deutsches Reich (1881e) Handelsvertrag zwischen Deutschland und Oesterreich-Ungarn. Vom 23. Mai 1881

Deutsches Reich (1881d) Handelsvertrag zwischen Deutschland und der Schweiz

Deutsches Reich (1881f) Übereinkunft zwischen Deutschland und Belgien wegen weiterer Regelung der gegenseit-

igen Handelsbeziehungen

Deutsches Reich (1883a) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und den

Vereinigten Staaten von Mexiko

Deutsches Reich (1883e) Handelsvertrag zwischen dem Deutschen Reich und Serbien

Deutsches Reich (1883d) Handels- und Schiffahrtsvertrag zwischen den Deutschen Reich und Italien

Deutsches Reich (1883c) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Spanien

Deutsches Reich (1883f) Verordnung, betreffend die Ausdehnung der Zollermäßigungen zu dem deutsch-

italienischen und dem deutsch-spanischen Handels- und Schiffahrtsvertrage

Deutsches Reich (1884b) Handels-, Freundschafts- und Schiffahrtsvertrag zwischen dem Reich und dem Königreich

Korea

Deutsches Reich (1885f) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Griechenland

Deutsches Reich (1885g) Übereinkunft zwischen dem Deutschen Reich und der Internationalen Gesellschaft des

Kongo

Deutsches Reich (1885c) General-Akte der Berliner Konferenz (Kongokonferenz)

Deutsches Reich (1885h) Vertrag zwischen dem Deutschen Reich und Spanien, betreffend einige Abänderungen

des deutsch-spanischen Handels- und Schiffahrtsvertrages

Deutsches Reich (1886c) Freundschafts- und Handelsvertrag zwischen dem Deutschen Reich und der Südafrikanis-

chen Republik

Deutsches Reich (1886f) Handels-, Schiffahrts- und Konsularvertrag zwischen dem Deutschen Reich und der Do-

minikanischen Republik

Deutsches Reich (1886d) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und dem

Sultan von Zanzibar

Deutsches Reich (1886b) Bekanntmachung, betreffend die Ermäßigung des in dem Handelsvertrage mit Zanzibar

erwähnten, in Zanzibar vom Taback zu erhebenden Zolles

Continued on next page
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Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Deutsches Reich (1886a) Abkommen zwischen dem Deutschen Reich und Spanien, betreffend die Verlängerung des

deutsch-spanischen Handels- und Schiffahrtsvertrages

Deutsches Reich (1887e) Nachtragskonvention zur deutsch-rumänischen Handelskonvention vom 14.11.1887

Deutsches Reich (1887a) Abkommen zwischen dem Deutschen Reich und Oesterreich-Ungarn, betreffend die Ver-

längerung des Handelsvertrages

Deutsches Reich (1888c) Freundschaftsvertrag zwischen dem Reich und dem Freistaat Ecuador

Deutsches Reich (1888d) Meistbegünstigungsvertrag zwischen dem Deutschen Reich und dem Freistaate Paraguay

Deutsches Reich (1888a) Freundschafts-, Handels-, Schiffahrts- und Konsularvertrag zwischen dem Deutschen Re-

ich und der Republik Guatemala

Deutsches Reich (1888b) Freundschafts-, Handels-, Schiffahrts- und Konsularvertrag zwischen dem Deutschen Re-

ich und der Republik Honduras

Deutsches Reich (1888e) Zusatzvertrag zu dem Handelsvertrage zwischen Deutschland und der Schweiz

Deutsches Reich (1889b) Konvention zwischen dem Freistaate Salvador und dem Deutschen Reich

Deutsches Reich (1890) Verordnung, betreffend die Ausdehnung der Zollermäßigungen in den Tarifen A zu dem

deutsch-italienischen und dem deutsch-spanischen Handels- und Schiffahrtsvertrage

Deutsches Reich (1891c) Handelsvertrag zwischen dem Deutschen Reich und Marokko

Deutsches Reich (1891a) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und der

Türkei

Deutsches Reich (1892k) Handels- und Zollvertrag zwischen dem Deutschen Reich und Oesterreich-Ungarn

Deutsches Reich (1892l) Handels-, Zoll- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Italien

Deutsches Reich (1892i) Handels- und Zollvertrag zwischen dem Deutschen Reich und Belgien

Deutsches Reich (1892j) Handels- und Zollvertrag zwischen dem Deutschen Reich und der Schweiz

Deutsches Reich (1892g) Deklaration, betreffend die theilweise Verlängerung des deutsch-spanischen Handels- und

Schiffahrtsvertrages

Deutsches Reich (1892a) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollbe-

freiungen und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse

Deutsches Reich (1892c) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollbe-

freiungen und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse.

Vom 30. Juni 1892

Deutsches Reich (1892d) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollsätze

auf rumänische Erzeugnisse

Deutsches Reich (1892f) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollsätze

auf rumänische Erzeugnisse. Vom 26. November 1892

Deutsches Reich (1892b) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollbe-

freiungen und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse.

Vom 29. November 1892

Continued on next page
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Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Deutsches Reich (1892e) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollsätze

auf rumänische Erzeugnisse. Vom 22. Dezember 1892

Deutsches Reich (1893i) Handelsvertrag zwischen dem Deutschen Reich und Egypten

Deutsches Reich (1893h) Handels- und Zollvertrag zwischen dem Deutschen Reich und Serbien

Deutsches Reich (1893c) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollsätze

auf rumänische Erzeugnisse. Vom 28. Januar 1893

Deutsches Reich (1893g) Gesetz, betreffend die Anwendung der für die Einfuhr nach Deutschland vertragsmäßig

bestehenden Zollbefreiungen und Zollermäßigungen gegenüber Rumänien und Spanien

Deutsches Reich (1893a) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollbe-

freiungen und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse.

Vom 25. März 1893

Deutsches Reich (1893b) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollbe-

freiungen und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse.

Vom 28. Mai 1893

Deutsches Reich (1893d) Bekanntmachung, betreffend die Anwendung der vertragsmäßig bestehenden Zollsätze

auf rumänische Erzeugnisse. Vom 29. Juni 1893

Deutsches Reich (1893e) Bekanntmachung, betreffend die Anwendung vertragsmäßig bestehender Zollbefreiungen

und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse

Deutsches Reich (1893f) Bekanntmachung, betreffend die Anwendung vertragsmäßig bestehender Zollbefreiungen

und Zollermäßigungen auf die spanischen Boden- und Industrie-Erzeugnisse. Vom 28.

Oktober 1893

Deutsches Reich (1894g) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und der Orientalischen

Republik Uruguay

Deutsches Reich (1894d) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und dem

Freistaate Columbien

Deutsches Reich (1894i) Handels-, Zoll- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Rumänien

Deutsches Reich (1894a) Bekanntmachung, betreffend die am 30. Dezember 1893 zu Madrid unterzeichnete Erk-

lärung wegen Regelung der Handelsbeziehungen zu Spanien

Deutsches Reich (1894c) Erklärung, betreffend die Verlängerung des bestehenden Handelsprovisoriums zwischen

dem Reich und Spanien auf die Zeit bis einschließlich zum 31. März 1894

Deutsches Reich (1894h) Handels- und Schiffahrtsvertrag zwischen Deutschland und Rußland

Deutsches Reich (1894f) Gesetz, betreffend die Verlängerung des Handelsprovisoriums zwischen dem Reich und

Spanien

Deutsches Reich (1894b) Bekanntmachung, betreffend die Verlängerung des Handelsprovisoriums zwischen dem

Reich und Spanien

Deutsches Reich (1894j) Verordnung, betreffend die Erhebung eines Zollzuschlags für aus Spanien und den spanis-

chen Kolonien kommende Waaren

Continued on next page
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Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Deutsches Reich (1895b) Verordnung, betreffend die Abänderung der Verordnung wegen Erhebung eines Zol-

lzuschlags für aus Spanien und den spanischen Kolonien kommende Waaren

Deutsches Reich (1896b) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Japan

Deutsches Reich (1896a) Abkommen zwischen dem Deutschen Reich und dem Großherzogthum Luxemburg über

den Verkehr mit Branntwein

Deutsches Reich (1896c) Verordnung, betreffend die Aufhebung der Verordnung wegen Erhebung eines Zol-

lzuschlags für aus Spanien und den spanischen Kolonien kommende Waaren und der

dazu erlassenen Abänderungs-Verordnung

Deutsches Reich (1897d) Freundschafts-, Handels-, Schiffahrts- und Konsularvertrag zwischen dem Deutschen Re-

iche und der Republik Nicaragua

Deutsches Reich (1897c) Bekanntmachung, betreffend das Außerkrafttreten des Handels-, Schiffahrts- und Kon-

sularvertrags zwischen dem Reiche und der Dominikanischen Republik

Deutsches Reich (1897b) Bekanntmachung, betreffend das Außerkrafttreten des Handels- und Schiffahrtsvertrags

zwischen dem Deutschen Reiche und der Orientalischen Republik Uruguay

Deutsches Reich (1897a) Bekanntmachung, betreffend das Außerkrafttreten des Freundschafts-, Handels- und

Schiffahrtsvertrags zwischen dem Deutschen Reiche und dem Freistaate Costa Rica

Deutsches Reich (1898c) Freundschafts- und Handelsvertrag zwischen dem Deutschen Reiche und dem Oranje-

Freistaate

Deutsches Reich (1898d) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche

Deutsches Reich (1898b) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche

Deutsches Reich (1898a) Bekanntmachung, betreffend das Außerkrafttreten des Handelsvertrags zwischen dem

Deutschen Zollverein und Großbritannien

Deutsches Reich (1899f) Nachtragskonvention zwischen dem Deutschen Reich und Japan

Deutsches Reich (1899g) Notenwechsel, betreffend die Handelsbeziehungen zwischen dem Reiche und Spanien

Deutsches Reich (1899e) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 1. Juli 1899

Deutsches Reich (1899c) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 7.

Juli 1899

Deutsches Reich (1899a) Bekanntmachung, betreffend das Inkrafttreten des Handels- und Schiffahrtsvertrags und

des Konsularvertrags zwischen dem Deutschem Reiche und Japan

Deutsches Reich (1899b) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 16.

Dezember 1899

Deutsches Reich (1900c) Gesetz, betreffend die Freundschaftsverträge mit Tonga und Samoa und den

Freundschafts-, Handels- und Schiffahrtsvertrag mit Zanzibar

Deutsches Reich (1900f) Verordnung zur Ausführung des Gesetzes, betreffend die Freundschaftsverträge mit Tonga

und Samoa und den Freundschafts-, Handels- und Schiffahrtsvertrag mit Zanzibar

Deutsches Reich (1900e) Vereinbarung zwischen dem Deutschen Reiche und Belgien über den grenzüberspringen-

den Fabrikverkehr

Continued on next page

44



Table A4: Trade Treaties of the German Empire and legislative precursors for the
trade policy

legislative body (year) law

Deutsches Reich (1900d) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 30. Juni 1900

Deutsches Reich (1900a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 23.

Juli 1900

Deutsches Reich (1901c) Verordnung, betreffend die Erhebung eines Zolles auf Blauholz und eines Zollzuschlags

auf Kaffee und Kakao aus der Republik Haïti

Deutsches Reich (1901b) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 29. Mai 1901

Deutsches Reich (1901a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 11.

Juni 1901

Deutsches Reich (1902b) Vereinbarung zwischen dem Deutschen Reiche und den Niederlanden über den grenzüber-

springenden Fabrikverkehr

Deutsches Reich (1902a) Bekanntmachung, betreffend das Außerkrafttreten des Freundschafts-, Handels- und

Schifffahrtsvertrags mit dem Freistaate Salvador

Deutsches Reich (1902c) Verordnung zur Ausführung des Gesetzes, betreffend die Freundschaftsverträge mit Tonga

und Samoa und den Freundschafts-, Handels- und Schiffahrtsvertrag mit Zanzibar. Vom

26. Juni 1902

Deutsches Reich (1903b) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 23. Dezember

1903

Deutsches Reich (1903a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 30.

Dezember 1903

Deutsches Reich (1905e) Zusatzvertrag zum Handels- und Zollvertrage zwischen dem Deutschen Reiche und Bel-

gien

Deutsches Reich (1905b) Die Bestimmungen des gegenwärtigen Vertrags berühren nicht die Begünstigungen,

welche anderen angrenzenden Staaten zur Erleichterung des örtlichen Verkehrs inner-

halb der beiderseitigen Grenzbezirke, jedoch nicht über eine Zone hinaus von je fünfzehn

Kilometer Breite, von der Grenze an gerechnet, gegenwärtig gewährt sind oder in Zukunft

gewährt werden sollten.

Deutsches Reich (1905h) Zusatzvertrag zum Handels-, Zoll- und Schiffahrtsvertrage zwischen Deutschland und

Rumänien

Deutsches Reich (1905f) Zusatzvertrag zum Handels- und Zollvertrage zwischen dem Deutschen Reiche und der

Schweiz

Deutsches Reich (1905g) Zusatzvertrag zum Handels-, Zoll- und Schiffahrtsvertrage zwischen dem Deutschen Re-

iche und Italien

Deutsches Reich (1905c) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 20. Dezember

1905

Deutsches Reich (1905a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 22.

Dezember 1905

Deutsches Reich (1906g) Zusatzvertrag zum Handels- und Zollvertrag zwischen dem Deutschen Reiche und Serbien
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Deutsches Reich (1906h) Zusatzvertrag zum Handels- und Zollvertrage zwischen dem Deutschen Reiche und

Österreich-Ungarn

Deutsches Reich (1906b) Deutsch-Äthiopischer Freundschafts- und Handelsvertrag

Deutsches Reich (1906e) Handels-, Zoll- und Schiffahrtsvertrag zwischen dem Deutschen Reich und Bulgarien

Deutsches Reich (1906f) Notiz, betreffend Inkraftsetzung des Tarifs B und der darauf bezüglichen Bestimmungen

des deutsch-bulgarischen Handels-, Zoll- und Schiffahrtsvertrags

Deutsches Reich (1906c) Gesetz, betreffend die Handelsbeziehungen zu den Vereinigten Staaten von Amerika

Deutsches Reich (1906a) Bekanntmachung, betreffend die Handelsbeziehungen zu den Vereinigten Staaten von

Amerika

Deutsches Reich (1906d) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reiche und Schweden

Deutsches Reich (1907c) Handelsabkommen zwischen dem Deutschen Reiche und den Vereinigten Staaten von

Amerika

Deutsches Reich (1907e) Zusatzübereinkunft zum Handels- und Schiffahrtsvertrage zwischen dem Deutschen Re-

iche und der Türkei nebst einem Vollziehungsprotokolle

Deutsches Reich (1907d) Verordnung zur Ausführung des Gesetzes, betreffend die Freundschaftsverträge mit Tonga

und Samoa und den Freundschafts-, Handels- und Schiffahrtsvertrag mit Zanzibar. Vom

11. Juni 1907

Deutsches Reich (1907b) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 16. Dezember

1907

Deutsches Reich (1907a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 19.

Dezember 1907

Deutsches Reich (1908a) Handels- und Schiffahrtsübereinkunft zwischen dem Deutschen Reiche und dem Fürsten-

tume Montenegro

Deutsches Reich (1908b) Verordnung, betreffend die Aufhebung der Verordnung wegen Erhebung eines Zolles auf

Blauholz und eines Zollzuschlags auf Kaffee und Kakao aus der Republik Haiti

Deutsches Reich (1909f) Handelsvertrag zwischen dem Deutschen Reiche und dem Freistaat El Salvador

Deutsches Reich (1909b) Freundschafts-, Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reiche und

Venezuela

Deutsches Reich (1909d) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 13. Dezember

1909

Deutsches Reich (1909a) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche. Vom 22.

Dezember 1909

Deutsches Reich (1910d) Gesetz, betreffend die Handelsbeziehungen zu den Vereinigten Staaten von Amerika.

Deutsches Reich (1910a) Bekanntmachung, betreffend die Handelsbeziehungen zu den Vereinigten Staaten von

Amerika.

Deutsches Reich (1910b) Bekanntmachung, betreffend die Handelsbeziehungen zu Kanada.
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Deutsches Reich (1910c) Freundschafts- und Handelsvertrag zwischen dem Deutschen Reiche und der Republik

Bolivien.

Deutsches Reich (1910e) Handels- und Schiffahrtsvertrag zwischen Deutschland und Portugal.

Deutsches Reich (1910f) Notenwechsel, betreffend die Verlängerung des Handels- und Schiffahrtsvertrags zwischen

dem Deutschen Reiche und Schweden vom 8. Mai 1906.

Deutsches Reich (1910g) Zusatzabkommen zum Handelsabkommen zwischen dem Deutschen Reiche und Egypten

vom 19. Juli 1892.

Deutsches Reich (1911j) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reiche und Schweden.

Deutsches Reich (1911h) Gesetz, betreffend die vorläufige Regelung der Handelsbeziehungen zu Japan.

Deutsches Reich (1911b) Bekanntmachung, betreffend den Notenwechsel zwischen dem Kaiserlichen Gesandten in

Athen und dem Königlich Griechischen Minister der auswärtigen Angelegenheiten vom

24. Februar 1911 über die Zollbehandlung der von Handlungsreisenden mitgeführten

Warenmuster.

Deutsches Reich (1911i) Handels- und Schiffahrtsvertrag zwischen dem Deutschen Reiche und Japan nebst zuge-

hörigem Zollabkommen.

Deutsches Reich (1911a) Bekanntmachung, betreffend das Außerkrafttreten des Freundschafts-, Handels- und

Schiffahrtsvertrage mit dem Sultan von Zanzibar.

Deutsches Reich (1911c) Bekanntmachung, betreffend den Notenwechsel zwischen dem Kaiserlichen Geschäft-

sträger in Konstantinopel und dem Kaiserlich Ottomanischen Minister der auswärti-

gen Angelegenheiten vom 10./15. August 1911 über die Zollbehandlung der von Hand-

lungsreisenden mitgeführten Warenmuster.

Deutsches Reich (1911g) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche.

Deutsches Reich (1911d) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche.

Deutsches Reich (1911e) Bekanntmachung, betreffend die Kündigungsbestimmungen des Handels- und Schif-

fahrtsvertrags und des zugehörigen Zollabkommens zwischen dem Deutschen Reiche und

Japan vom 24 Juni 1911.

Deutsches Reich (1912c) Notenwechsel zwischen dem Königlich Bulgarischen Gesandten in Berlin und dem

Staatssekretär des Auswärtigen Amts über die Verlängerung des Handels-, Zoll- und

Schiffahrtsvertrags zwischen dem Deutschen Reiche und Bulgarien vom 1. August 1905.

Deutsches Reich (1912b) Notenwechsel zwischen dem Kaiserlichen Botschafter in Konstantinopel und dem Kaiser-

lich Ottomanischen Minister der auswärtigen Angelegenheiten über die Verlängerung des

Handels- und Schiffahrtsvertrags zwischen dem Deutschen Reiche und der Türkei vom

26. August 1890 und der dazu getroffenen Zusatzübereinkunft vom 25. April 1907.

Deutsches Reich (1912d) Vereinbarung zwischen dem Deutschen Reiche und den Niederlanden über die zeitweilige

zollfreie Zulassung der von Handlungsreisenden mitgeführten Muster.

Deutsches Reich (1913d) Vereinbarung zwischen dem Deutschen Reiche und Belgien über die zeitweilige zollfreie

Zulassung der von Handlungsreisenden mitgeführten Warenmuster.
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Deutsches Reich (1913c) Gesetz, betreffend die Handelsbeziehungen zum Britischen Reiche.

Deutsches Reich (1913b) Bekanntmachung, betreffend die Handelsbeziehungen zum Britischen Reiche.

Deutsches Reich (1913a) Bekanntmachung, betreffend den Notenwechsel zwischen dem Kaiserlichen Gesandten in

Sofia und dem Königlich Bulgarischen Minister der auswärtigen Angelegenheiten vom

30./17. September 1912 über die Zollbehandlung der von Handlungsreisenden mitge-

führten Warenmuster.

Software

This project mainly used R with its packages to prepare and connect the data sources and do the

analysis (R-base).

The reference list of “Sources’ ’ contains all references to used R-packages. Citing the use

of tools created by others is good scientific practice for the 21st century. Scientific tools from the

community are a prerequisite for efficient science that stands on the shoulders of giants.
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