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Abstract

This paper examines brokerage regulations in Central and Western Europe from approximately 1250 to
1700. Based on a sample of 70 cities with more than 1609 sets of regulations, we find that brokerage
was a multifunctional institution, which served matchmaking, quality certification, and tax collection
functions, mainly in product wholesale markets but also in finance and real estate markets. We argue
that the implementation of regulations for matchmaking and certification solved incentive problems
related to asymmetric information between buyers and sellers, consequently improving the allocation
process and fostering trade. In line with these results, we find that most brokerage regulations occur
along trade routes and in merchant towns.
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1. Introduction

Studying the economic history of late medieval aady modern Europe is intriguing because of its
trade-driven urbanization (Lopez 1976, Bairochletl@88). Cities became specialized production
and trade centers into which foodstuffs, inputslémal production, and non-locally manufactured
products were imported and from which locally proeldl goods were exported. These trade flows
were accompanied by economic regulations enactadvry governments (Hibbert 1967; Dijkman
2011; Gelderblom 2013). A central aspect of theneadc policy of medieval and early modern
towns was the implementation and regulation of callimn mechanisms. Town statutes and
regulations organized spot markets, intermediatom, bilateral trade. Examining the organization
of allocation mechanisms is important because tetgrmine the meeting of buyers and sellers,
information aggregation, price formation and fitr@nsaction of goods. In this way, regulations of
allocation mechanisms influence the (strategic)albedn of buyers and sellers, the matching and
clearing efficiency, and the division of surpludestween buyers and sellers. Thus, allocation
mechanisms can either create positive welfare wffec reduce welfare gains and thus determine

the long-run growth of a town or, more generalfyaociety.

Analyzing these regulations in Central Western Bars especially interesting because cities in the
Holy Roman Empire were politically and economicallytonomous (Heinig 1983; Isenmann 1989;
Johannek 2000), as economic policy was made by aipahi governments. These were
representatives dfree andImperial cities or of local worldly or ecclesiastical duk@®rritorial
regulations imposed by the king or emperor were namtil the early modern period. Rather,
common economic interests beyond the city bordeeseworganized through commercial
federations, such as the Hanseatic League (Dollin§é6; Friedland 1991), or through smaller

town leagues, such as currency unions (Boernekalottart 2011).

In addition, this area of investigation offers nfall trade geographies. We can find land-, river-

and sea-based trade routes connecting the Medieéamato the Baltic and North Seas, Western and
Eastern Europe. Cloth; inputs for textile productisuch as wool, linen, fustian, fur and leather;

dyes; spices; wine; fish; grain; construction matey and many other types of products flowed

along these trade routes during the study periallékbenz and Walter 1986; Postan 1987).

In this complex world, it is interesting to expldnew allocation mechanisms were once designed
and organized by municipal authorities and whethese designs solved incentive problems related

to trade. In this paper, we will focus on one tygfeallocation mechanism — intermediation by
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brokerage. The organization and regulation of brage in towns has been frequently documented
during the study period but requires closer exatrmanaWhere, when, and for which kinds of trade
goods can we find brokerage? Which kinds of brajereegulations were introduced? Did the
market participants and the towns that enacted enfdrced these regulations gain economic

benefits?

Based on an analysis of brokerage policy in 70e<itin Central and Western Europe from
approximately 1250 to 1700, this paper shows tlisscused brokerage regulations to determine
intermediation and trade activities. Town governteensed brokerage as a multifunctional
institution. Above all, it brought together buyeasd sellers without a private intermediary. This
clearing mechanism reduced the search, match agédibeng costs for both sides of the market.

In addition, brokers performed quality control deration for goods and verified the
creditworthiness of buyers. These functions sokdkerlof-type lemon problems (Akerlof 1970), as
separating high from low-quality items reduced infation asymmetry between buyers and sellers
and thus increased trade. This type of qualityrcbméent beyond a simple weighing and measuring
of products, requiring specific expertise and preicknowledge from the broker. Both brokerage
functions reduced negative externalities due toentige problems based on asymmetric
information and opportunistic buyer and seller hébraand thus improved welfare. This made
towns attractive market platforms for buyers antlese Thus, brokerage promoted trade and
created ex ante incentives for merchants to maletinvestments.

Brokerage also had a third function, tax collectidhe role of brokers as tax collectors might
indicate their use as the long arm of a rent-sgetown government or local ruler. However, it is
difficult to assign brokerage to rent-seeking atieg, except in a few cases. The collection oésax
may also have served the provision of local pubtiods, such as infrastructure or security. These
three brokerage functions were sometimes complesnéntt also occurred independently.

Matchmaking and quality certification frequentlypaared as complements.

Furthermore, we can document these functions tlmauwigthe period under investigation. However,
we find earlier more brokerage regulations relatethatchmaking than to product certification. In
addition, the certification of buyers can be onlyserved from the 15century onwards, while
brokerage regulations on tax collection are morenby distributed around the average sample
period. In addition, matchmaking and certificatman be observed throughout the geographic area
under investigation, but these functions are intatg documented along the main trade axis during
the investigation period, that is, in the catchmarga of the Rhine/Main Rivers to the Rhine-

Meuse-Scheldt delta and along the North and B8kias. The distribution of brokerage regulations
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of tax collection was regional. Furthermore, wegltbat these brokerage regulations covered a
wide range of wholesale products. The appearanoegofations for certain products is documented
along the corresponding trade routes and variestowe. Finally, the appearance of different types

of brokerage designs is related to varying prodiemographic and political characteristics.

These variations support the argument that makietypwas at least correlated with trade activities
and likely had a positive impact on the economieetlgoment of pre-modern towns. Furthermore,
the results suggest different allocation policydseéor different product markets over space and

time to solve the information asymmetry problemshefse different environments.

We examine brokerage regulations from Central aedt&n Europe, roughly within the boundaries
of the Holy Roman Empire north of the Alps. We eotkd brokerage regulations from 70 cities
from 1250 to 1700, resulting in a sample of apprately 1609 sets of regulations. These
observations are based on an analysis of 227 aitiee area with at least 5000 inhabitants during
the period under investigation (following BairocB®8B). We produce descriptive statistics and
conduct statistical significance tests to demotisstthe robustness of the results. We restrict the
empirical analysis to these descriptive statistitg conditional statistical tests based on the wata

observe to reduce concerns about the validity @etimated coefficients due incomplete data.

In a next step, we interpret these results in tesfreconomic incentive theory. We show how these
brokerage regulations shaped the incentives ofnmadiaries and market participants and solved
different types of negative externality problem® da information asymmetry. We thus follow the

methodological tradition established by Greif atiteos (Greif 1993, 1994, 2006; Greif et al. 1994).

Furthermore, we embed this analysis in a single casdy of the city of Cologne to place these
results in a broader economic and historical can®xr analysis considers the multifunctionality
of brokerage regulations. This allows us to ingsde a long period and to engage in a
comprehensive quantitative study of many towns g produce some generalizable findings.
However, such an analysis comes at a price. lovatg such a methodology, we are precluded
from discussing our findings in the broader ingitimal context of a city. The main brokerage
functions (i.e., matching, certification, tax cali®en) may have been performed by other
institutions and thus our results may be biaseddryrobservables. (Please see the methodological
approaches of Gelderblom and Grafe 2010, Geldert#6&8 motivated by Lane 1958 and the
focus on the multifunctionality of institutions gued by Ogilvie 2007.) Other market-making

institutions might have served similar purposes tns$ complemented or replaced the brokerage
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function. To solve this problem, we use Cologneaasase study for both brokerage and other
institutional designs. Consequently, we can dis@ltgations of the results in what serves as a
robustness check. However, we cannot generalizeetli@dings to all cities with brokerage

regulations (or even those without them). Thugudysof more cities should be conducted.

Finally, it is important to mention is that thisgea offers an economic policy perspective based on
a study of formal institutions, which captures aafic dimension of the issue. This study does not
examine other dimensions such as the businessrpenfice of brokers in specific towns or periods
by reviewing their account books or economic, pdit and social roles. (See von Brandt 1954;

Blendinger 1994.) Such investigations can be etdighg but are beyond the scope of this study.

The study of brokerage has a long tradition in eotic and legal history (Labandt 1861; Stuart
1879; Goldschmidt 1882; Gilliodts- van Severen 188irenberg 1885; Heymann 1898; Frensdorff
1901, Pelsmaeker 1905, Dilis 1910, Toebelmann 1®dykeman 1912; van Houtten 1936;
Schmieder 1937; van Houtte 1950; Schubert 1962urBl4978). These scholars have produced
descriptive case studies of individual towns. Hogrewno systematic, quantitative, institutional
incentive analysis has been conducted for brokeregelations over the 1250-1700 period. Their
contributions include the discovery of the firstssme material and the identification of individual
regulations. Their focus was the all-encompassistphical investigation of brokerage, and thus,

these economic and legal historians did not engageonomic quantification or interpretation.

Later scholars of medieval markets have concewtratethe monopoly power of guilds in local
retail and export markets (Munro 1990, Hickson dm@dmpson 1991; Epstein 1998; Richardson
2004). They conclude that such monopoly power vedler limited, although some guilds had
monopolies in goods production in their hometowssling in local markets was competitive, and
the exchange of products between towns was opeca@ngetitive. This was true both for raw and
finished products in regional and long-distanceléradn complementary research, Gelderblom and
Grafe (2010) examine the evolution of merchantdyudnd find a significant correlation between
the existence of merchant guilds and missing publarket facilities. They argue that merchant
guilds facilitated the matching of demand and sypplmarkets of limited size for long-distance

trade goods.

Related to this line of research on the role ofdguin medieval markets, a debate has arisen over
the impact of medieval rent-seeking institutionsttliletermined the allocations of goods in

medieval markets. Ogilvie (2004, 2008, 2011) argtlest rent-seeking institutions, especially
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guilds, played important roles in limiting econongiowth during the Middle Ages and the early
modern period. In contrast, Epstein (1998, 2008)bates positive effects to guilds due to their
apprenticeships and contributions to technologibahge.

Research by Greif and others (Greif 1993, 1994,62@reif et al. 1994) has examined the
institutions that enabled credit transactions anplersonal exchange in medieval markets. This line
of research focuses on solving commitment problameng groups of merchants in long-distance
trade. Overcoming this commitment problem is a ssag/ precondition of the market-making

activities considered in this study.

Finally, several monographs have studied relatediemal market microstructures from a more
holistic point of view (see, for example, Rothmd@98, Reyerson 2002, Murray 2005, Zuijderduin
2009, Davis 2011, Greve 2012, Dijkman 2011, Geldeni2013).

The remainder of this paper is structured as falo8ection 2 provides the case study of Cologne.
Section 3 expands the horizon to the whole invastg area, section 4 presents an economic
interpretation of the regulations found, and secBareturns to Cologne and compares institutions.
In section 6, additional elements of brokerage fhayed a more important role in related studies
are discussed. Section 7 concludes.

2. Brokerage Regulations: The Case of Cologne

We begin by examining the evolution of brokeraggutations in Late Medieval Cologne to gain an
impression of the form, organization and use okérage in one of the most important economic
and political cities of the Middle Ages. Cologneyeoof the largest cities north of the Alps, had
more than 40,000 inhabitants from thé"18 the 17 centuries (Bairoch 1988). It maintained its
leading position until the IBcentury. When the axis of trade shifted to thexAtic by the end of
the 16" and into the 1% century, Cologne could not keep pace with othemirg cities, such as
Hamburg and Amsterdam. Cologne’s economic impogawas based on its local production,
position along major trade routes (north-south aadt-west) and strategic use of these routes
(Kellenbenz 1967; Schonfelder 1970; Irsliger 197R)e latter involved implementing a staple
market for many goods along the Rhine (Kuske 1989)addition, Cologne’s strong trade and
political interests are indicated by its participatin the Hanseatic League (Wollschlaeger 1988).
Finally, merchants from Cologne could be found aler Europe at this time (Gramulla 1970;
Hirschfelder 1996).



At the beginning of the 3century, Cologne and the surrounding region werdeun the political
and economic control of an archbishop (Lau 189&it&r 1998) who was one of seve€urflirsten
(prince-electors) to crown the Holy Roman Empeftie powers of this archbishop were gradually
curtailed by the city’s patricians. By 1288, thehmop was had been forced to flee to Bonn after an
abortive attempt to increase his powefhe next two centuries brought about the increaient
economic and political autonomy of Cologne. Thiarade involved power over the legislation and
jurisdiction, which influenced political and econianrights® In 1475, Emperor Friedrich Il
officially declared Cologne a free city (ruled ortty the Emperor). In the early TZentury, a
consulate of patricians played an advisory roletierarchbishop, but over the centuries, it assumed
more political and economic povidiMilitzer 1996). By the early fourteenth centuttye legislative
power of the consulate is documented in its prdg@duiskes 1990).

The appearance of the first brokerage regulatissiseid by the council coincides with this political
development; the oldest records date to 1321. Ipassible that there were earlier forms of
brokerage based on a"™Zentury source document from Cologne and evidesfcextensive
regulations from the cities of Brugge, Dordrechd &fpres (with which Cologne traded) during the
second half of the f3century?

The first known brokerage regulations in Colognéedm the first half of the 1% century:
regulations for wine, grain, fur, and wood can leumented. These regulations restricted the
intermediation activities of brokers to matchingyéers and sellers, prohibiting brokers from
engaging in private business. For a successfullmttey received predetermined fees on a per unit
basis or based on the final price. Furthermorerokdy was sworn in by the town council. The
privilege of becoming a broker was limited, andea forokers were usually appointed for each
product. We have no exact figures for the 14thwsmand few for the 1% century. In the late 1%
century, documents indicate four brokers for wioer for cattle, and eight for horsés.

The function of a broker as a matchmaker is docteaefor Cologne from the early 14th to the

This reduced his influence in the city. However Kept all his economic and political privilegedestst nominally.
This included direct economic privileges susttainage rights and taxation privileges (Heini§3,9p.289-292).
These privileges were gained with the helthefking using the weakness of the archbishopriaatty between the
king and the archbishop (Ibidem, pp.267-270)

The council Ra) was embedded in two partly representative boangéSchoffengerichand theRicherzeche
The latter has been documented since 1398 prbcess reveals a steady increase in politicahiity.
For Cologne, see Toebelmann (1901, p.135); fodBwht and Brugge, see Hoehlbaum (1876, Hansisches
Urkundenbuch I, nr 1090, nr 436), Gilliodt van Sere(1881, pp. 124-9); for Ypres, see Pelsmael@F)L
Stein (1895, Il, pp. 5, 15, 19-21); Loesch (290, pp. 122-126).
For wine, 1471: Stein (1895, Il, p. 496); farbes, 1479: Ibidem (pp. 565f.); for cattle, 14RAske (1917, II, pp.
470f.).
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seventeenth centuries (and beyohdjhe right of brokers to engage in intermediatioasw
exclusive. Other people were excluded from interiatézh, and transgressors were punished.
Innkeepers were barred from participating in braegeractivities® However, some sources reveal
that innkeepers had limited intermediation rights fheir own customers during the early"15
century™ Conversely, brokers were not allowed to host memtst? Furthermore, we have detailed
evidence that brokers were not allowed to partteipa any kind of business related to their work.
They were not allowed to buy or sell, nor have pagtners who did® We even have evidence of
one broker who was not allowed to live with hishfat because they worked with in the same
product; family members were not allowed to do bess related to the product the broker was
intermediating® Some regulations set time limits on these restrist for example, after
terminating activities, a broker had to wait foreogear to conduct private businé3sEarly
regulations also only allowed brokers to conducsitess for people who were in town, and
business by order was not allow&dnly in the late 18 century do sources mention that brokers
provided intermediation for non-present merchaatg] measures were taken to guarantee proper
transactions! The brokerage fee was based on the transactias and could not be changed.
Typically, a fixed fee per unit was pditiput occasionally, fees were based on a percentate
transaction pricé’ In most cases, percentage fees were linear @waéses non-linear). Similarly,

there was a fixed step function fee per Ghithe fee was split equally between the buyer aed th

However, due to a breakdown of the archive alaor had to work with selective sources for ggutatory details

for the second half of the 16th and 17th @snfThus, this case study focuses on sources theri4" to the 16'

century.

In general, the exclusive right can be derivednftbe brokerage oath or directly from the regulaicr he first

exclusion statements related to punishment regulatate back to 1360: Stein (1895, Il, pp.33-36¢hsregulations

can be documented through thd"tBntury: for example 1407: Ibidem, (pp.178-81); @:4Stein (1893, I, p. 36).

10 1348: Loesch (1907, I, pp.122-6); 1360: Steind@,8l: pp.33f.); 1427: Ibidem (pp. 251-3); 148@dsch (1907, |1,
p. 119).

1 1400: Stein (1895, II, pp.129f.); 1407: Ibidem (fjF8ff.); 1420: Ibidem, (pp. 129¢.).

12 1370: Stein (1895, II, pp.53ff.); 1406: Ibidem (A|B7f.); 1465: Kuske (1917, II, pp. 153-5); 1480esch (1907, II,
p.119).

13 The following are examples over the centuries:51&ein (1895, II, p.5); 1375: Ibidem (pp. 61-65307: Ibidem

(pp. 178-181). 1450: Stein (1893, I, p. 353); 1490ske (1917, II, pp. 827-840); 1587: Militzer (200, p. 543).

For the case of cattle brokerage in 1468, se¢eGi®90, |, p.354); fish in 1467, Kuske (1917 pip. 153-6).

15 Stein (1893, II, pp. 33f.).

16 1365: Stein (1893, II, pp. 33-35).

" For instance, the goods of non-present merchatschbe sent and stored in warehouses; see 1¢486:($393, I,

pp. 603-607.) Alternatively, brokers had to annautie names of the absent merchants, and deate badestified

and approved by a second broker; for wine reguiatioom 1490, see Kuske (1917, I, pp. 837-840).

Unit fees were set for homogeneous consumptiodgdor grain in 1335, see Stein (1895, II, p.5nev1375:

Ibidem (pp. 61-65), 1475: cattle 1470: Kuske (191pp. 259-265), butter 1475: Ibidem (pp. 3274&h 1465:

Ibidem, (pp. 153-156).

The percentage fees were paid for high-value gedgithsprice variation, such as horses 1407: Ste&95, II, pp.

178-181), real estate and financial instrumentslififidem, (pp. 137f.), and some textile input prois, such as

linen 1370: Ibidem (pp. 50-1) or wool 1486: Ibidépp. 617-8). However, wood was also regularly scibje

percentage fees; for example, 1370: Ibidem, (pgp)53

20 We find non-linear percentage fees for horse380land 1365: Stein (1895, II, pp.33ff.). This ne#mat a specific

percentage must be paid up to a maximum price; tiféar this threshold, a comparably lower perogatfee is

14

18

19
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seller. Fixed fees can be documented from the beginto the end of the sample. In some cases,
brokerage income from fees had to be divided anadingokers from the same prodict.

We find source material for basic foodstuffs sushgeain for the 14 and 18' centuries’? fish for

the 18" and 17" centuries? cattle and meat for the #%nd 17 centurie$* wine from the 1% to

the 17" centuries® and oil, fat, and butter for only the second tdifhe 15" century?® In another
large group, we find raw textile products, suchma®l, linen®’ and cloth?® and for fur, skins and
leather product$’ We find evidence of brokerage for all these goods the 14' through the 18
centuries. In another group, we identify spicegsgynd saft! evidence for which can be found for
the 18" and 18 centuries. For construction materials, we find ddorick and shale from the 14

to the 16 centuries® Furthermore, we find evidence for metals (iroreekt copper and lead)
during the 18 century®? Evidence of horse brokers exists for thé" 1d the 17" centuries®
Finally, we document financial products such as ayofgold, silver), bills of exchange, and rents
from the 1% to the 17 centuried* and brokerage for inheritance, land and houseth#od¥' and
16" centuries®

Another frequent broker obligation was to inforne thuyer of the quality of the goods being
intermediated. This service began with very simplermation about the type and quality of goods
available and included more specific statementsttiebroker had inspected the goods for quality
and would not sell low-quality goods as high-qyalgoods. We find this type of quality
certification by the broker from the middle of théth century® We find another type of quality or

paid. Step-function fees can be found for cattl&460: Loesch (1907, II, pp.146-149). In this cdlse,merchant

paid per unit, fixed fees up to a maximum pricer lkigher prices, he paid a higher fixed higher fee.

We have repeated evidence for wood and wine bsok&r wood brokers, see, for example, 1407: $1&85, I,

pp. 187-8); for wine 1461: Ibidem (p. 387).

22 Examples are 1335: Stein (1895, II, p. 5); 1489%dm, (p.694).

% Examples are 1409: Groten (1990, |, p. 82); 14@&ke (1917, I, 153-6); 1485: Ibidem (pp. 500)305Kuske
(1905, p.267); 1624:Militzer (2005, I, p.671); 168&litzer 2005, 11, p.916)

2 Examples are: 1448, Loesch (1907, |, pp. 1474701 Kuske (1917, II, pp. 259-265), 1544: Milit{8005, |,
p.369), 1596(lbidem, p.586); 1645: Militzer (2001, p. 765), 1690: Ibidem (p.693)

% Examples are: 1321: Stein (1893, I, p.5); 1376irSt1895, Il, p. 61-65); 1427: pp. 251-3; 1490sKe (1917, I,
pp. 837-840); 1550: Groten, 1990 (V, p. 756); 18@8itzer (2005, I, p.715); 1688: Militzer (2009, p.954)

% Examples are 1475: Kuske (1917, II, pp.327-8);9t48idem, (p.792).

27 Examples are 1370: Stein (1895, Il, pp. 50-3);0t4bidem (pp. 13f.); 1486: Ibidem (pp. 617-8); B5&roten
(1990, V, p.382).

2 Examples are 1360: Stein (1895, II, pp. 28-32%t5t4 oesch (1907 II, p. 457); 1529: Groten (1988 . 152).

29 Examples are 1345: Stein (1895, II, p. 15), 14Bigtem (pp. 6037): 1515: Groten (1989, II, p. 273).

%0 Examples are 1400: Stein (1895, Il, pp. 129-3@):4t Ibidem (p.222); 1486: Ibidem (pp. 617-8), 15@5oten
(1988, Ill, p. 266).

31 Examples are 1370: Stein (1895, II, pp. 53-5);7t4Ridem (pp. 253-6), 154@Broten (1990, Vp. 674).

% Examples are 1418: Stein (1895, II, p. 222); 148item (pp. 610-5 and 617-8).

33 Examples are 1347: Loesch (1907, II, pp. 122:827: Stein (1895, Il, p. 233), 1498: Kuske (191,7pp. 778-9),
1595: Militzer (2005, Il, p. 577). 1604: Ifich (11, p. 613).

% Examples are 1418: Stein (1895, II, p.222), 148igtem (pp. 617-8.), 1589: Militzer (2005, I, p.551698:
Militzer (2005, I, p. 1017)

% Examples are 1401: Stein (1895, II, pp. 136-750tStein (1893, I, pp. 332f.)587: Militzer (2005, |, p. 547),

1675: Militzer (2005, II, p. 872).

We found one source from 1365 for horse brokeratyech discusses product information revelatiorhédtsources

9
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buyer creditworthiness certification only since ttfth century; the first statement dates to 1407,
but more frequent statements appear only from ¢gersl half of the 15th centutyWhereas we
find matchmaking activities for all major produgpes, information about certification was more
selective. We find ample evidence for fiShyine > spices’® construction materiaf€,and horse$

but only single observations for textiles, finamgeoducts and properti&s For credit quality, we
find few observations: two for spices and one eachorses, linen, cattle, lead, fur, houses and
property.*

Using the service of a broker was generally notdagory. In rare cases, merchants were forced to
use a broker. We find some evidence of this forstroigtion materials during the late™dnd early
15" centuries. We find frequent evidence for wéd&urthermore, the compulsory use of brokerage
is documented for salf. During the early 18 century, obligatory brokerage for foreigners was
frequent for winé€’ A general brokerage obligation, particularly fardigners, is repeatedly
documented over a longer period, for instance, nngBe (Giliodts-van Severen 1881); however,
this requirement is not observed in this sourcestigation.

Beside matchmaking and quality revelation, we odnt evidence that the broker was responsible
for complementary collection of a general markgtdatrade completion ta¥. Thus, the broker did
not regularly extract taxes that created an incstream for the city. However, the town profited
indirectly from the brokers when they had to pafixad annual lease for their busin&ssr a
fraction of their brokerage fe&%.

These rules also detailed the penalties. We findetasy penalties for brokers who did not follow

start from 1400. Examples are 1400: Stein (189, [129f.); 1407 Ibidem, (pp. 157ff.); 1450: Loe¢&R07, II,
p.53); 1486: Stein (1895, II, p.618f.); for moraddater examples see the following footnotes abliftérent
products.

371407 for horses: Stein (1895, II, pp. 178ff), fient examples are 1450 for spices: Stein (1893353); 1470 for

cattle: Kuske (1917, Il, pp. 259ff.); 1489 for heasand rents: Stein (1895, Il, pp. 618f.)

An example is 1465: (Kuske 1917, II, pp. 153ffoy, a detailed investigation of quality controlfish markets and

the role of fish brokers, see Kuske (1905).

39 Examples include 1407: Stein (1893, I, pp. 1511427: Stein (1895, II. 251ff.); 1550: Militzer@@5, I, p. 397).

40 1407: Stein (1895, II, pp. 190f.); 1414: Ibidem 2A7); 1450: Stein (1893, |, p. 360f.); 1486: 61895, II, pp.
607ff.)

“1 Examples are 1407: Stein (1895, II, p. 184); 148tem (p. 280f.), 1450: Kuske (1917, Il, pp.1ff.)

2 1365: Stein (1895, II, pp. 33ff.); 1407: Ibidenp(AL78ff.).

431466 for linen: Stein (1895, II, pp. 412ff.); 1486 fur: Ibidem (pp. 596ff); 1486 for houses amats: Ibidem (p.
618f.).

38

* For spices 1450: Stein (1893, I, 360f.); 1486irS@895, II, pp. 6071f.); for the other productsthe order of the
text: 1407: Ibidem, (178ff.); 1466: Ibidem, (pp.24fl); 1469: Kuske (1917, Il, pp. 259ff.); 1486e8t (1895, II,
pp.613ff.); 1486: $tein, 1895, II, pp. 596ff.}1486: Ibidem (pp. 618f).

5 1370: Stein (1895, Il, pp. 53ff.); 1407: Ibidenp(i87f.); 1427: Ibidem (pp. 253ff).

6 1407: Stein (1895, II, pp. 190f.); 1414: Ibidem 2A7).

471519, 1522, 1523: Militzer (2005, I, pp. 311ff.).

81400, 1420: Stein (1895, II, pp. 129f).; 1486dksn (pp. 603ff); 1486: Ibidem ( 607ff.); 1486: Ibid (pp.618f.).

9" For example, for cattle 1470: Kuske (1917, II, PBOff.) or oil 1499: Ibidem (p. 792).

%0 However, we only document such brokerage feeséwanstances; for example, for lead 1486: Ste{1895, pp.
513ff.) or leather 1486: Ibidem (pp.603-7).
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the rules. When they did not pay the fines or regumhg violated regulations, brokers were
imprisoned for several months or expelled from ¢l for several years, and they lost their jobs.
The heaviest penalties were levied for violatinghgioitions on private business and charging more
than the specified feéS.Similar penalties were imposed on people who eeddg brokerage
without permissiort’> The application of these penalties is recordeth protocols of the city

council, which also document investigations of lensk probationary periods, and dismissals.

3. Brokerage Regulations in Central Western Europe

3.1 Data and Statistical Interpretation

Having analyzed Cologne as a case study, we praceadmore comprehensive study of Central
Western Europe, which mainly covers the Holy Roraampire north of the Alps. Map 1 depicts all
the cities analyzed in this area. We investigatiesithat had at least 5000 inhabitants (following
Bairoch 1990). Map 1 differentiates cities with awithout brokerage regulations.We found
approximately 1233 sources that can be categoi®d1609 sets of brokerage regulations for
these 70 citied> The information quality of these sources depenmthe city and period. For some
cities, we have only a few years of documentatfon;others, we have centuries of very detailed
information. The density of brokerage regulationgeroseveral centuries often correlates with the
economic importance of the city. In addition to @ple, we also have long series for Brugge,
Frankfurt, Leipzig, Strasbourg, Hamburg and Amsierd However, such series also exist for
smaller merchant cities, such as Constance or Wuegz Some source texts contain only a few
lines while others are several pages long. Somdatgns are written in an abstract form, others as
applied regulations pertaining to a case. Stilleghare cases and relate to regulations. The

transitions between stages of forms and typesunices are fluid. Therefore, clear differentiatidn o

*1 Examples include 1335 for grain: Stein (1895pI5); 1365 for horses: Ibidem (pp. 33ff.); 1407 favod: Ibidem
(pp. 87f).; 1465 for fish: Kuske (1917, II, pp. 168

2 Examples include 1360 for horses: Stein (1895%p!,33f.); 1409 for spices: Ibidem (pp. 201ff470 for cattle:
Kuske (1917, I, pp. 259ff.).

%3 Examples include 1410: Groten (1990, |, p. 8484t4bidem (p. 683); 1527: Groten (1988, IIl p. %34

* The 1% century is a natural starting point, as we dodumument any brokerage regulations before this tintee

area of investigation. There is fragmented evidariGetype of intermediary, the so-called “LychtKed’ in the

southern region of the area, but they do not seemate had an official legal status or to have lsdigatory.

Comparable brokerage institutions from th&' &8ntury onwards can be documented in the Mediteana,

particularly in Italian merchant cities during th#" and 13' centuries. (For an extensive debate, see Labaft, 18

Goldschmidt 1882, Toebelmann 1911, Schmieder 1937.)

This study is based on a translation and anabfsisiginal edited and non-edited documents coirtgigeveral

thousands pages of documents in various Germaalieas. This study, which lasted for several yezaptured a

large share of brokerage documents, which hopefublyides a representative characterization optvéod and

area under investigation. Of course, such a stadynever be complete, and the discovery of newnmaateill

further qualify the picture.
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types of sources and further categorization is pos$sible. Consequently, we aggregate the
information derived from the original source maaet?

Due to the fragmented nature of the data, we alewige only descriptive statistics. We examine
different types of brokerage functions in differeities and determine whether these observations
statistically and significantly relate to time, degnaphic, geographic and political variables. In
addition, we analyze how different brokerage reghes are statistically related to different protduc
types. We report statistical significance testslassquare tests for categorical variables and as t
tests to compare the means of continuous variables, as population size or source yéar.

The focus of this quantitative analysis is on thee¢ brokerage functions we have identified in
Cologne and their role in the sampfaive identified brokers as matchmakers, as quattifiers,
and as tax collectors. As matchmakers, brokersvede fixed fee for each match they made, but
they were not allowed to buy and re-sell on thein@ccount® In addition, we found that brokers
acted as quality certifiers. Here, we differentiaetween ensuring the quality of the transacted
goods and the creditworthiness of the debtor. Binas tax collectors, brokers collected extra saxe
that were complementary or directly linked to thensaction. The town could also profit indirectly
by receiving portions of the brokerage fees or maay annual leases for brokerage licenses. This
suggests monetary transfers to the town that mag barved public goods purposes but may also
have reflected rent-seeking activities. In additiothese three functions, we report a regulatiarn t
gave brokers the exclusive right or privilege todact brokerage business. This is a pre-condition
for any of the three intermediation functions. Wi weport this requirement in the statistics but
will not discuss it in detail because it represemtmrge share of the regulations and follows the
distribution of the sample. Interesting variatienabserved when comparing the three functions.
Furthermore, we will interpret these results irs ttihapter, but we will discuss these three funstion

from an economic perspective in chapter 4. Othactions that have been identified in previous

*® We have to address one specific challenge wheghtirg the data appropriately because in somescii@urces
refer only to one type of product and related ratjohs and other sources refer to different praaludth
differentiated regulations. To make these sourodsregulations comparable and to incorporate diffeproducts,
we consider the regulations for the different prddypes in one source separately. (For the idedtdifferent
products, see sub-section 3.5.) This increasesuimder of regulations from the actual source docusnslightly
but gives a more accurate comparative perspedtii@vever, the overall results do not change wheé.identified
differences and statistical significance if we ddesthe statistics of the original sources withaeighting and
identifying by product.)

®" We avoid more advanced econometric investigatiantduhe fragmented data, the high number of binary
explanatory variables and likely strong eretogity between different variables.

%8 A statistical analysis and comparison of citigth and without brokerage regulations can be foimBoerner
and Quint (2016), which also provides a miwtailed analysis of the matching design we disbessin.

In some towns, we find a weaker form of internagidn wherein the broker received fixed fees per
match made but no clause forbade privatenessi We discuss such variations in detail in
Boerner and Quint (2016).
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studies are small compared to the aggregate nuaflmservations. We will comment on some of

these functions in section 6.

3.2 Different Brokerage Designs

Table 1, columns (1) and (2) provide the numbeshfervations for the designs and the number of
towns for which these regulations can be documentél find matchmaking in 32 towns (409
observations) and quality certification in 26 tow@42 observations). Moreover, we find product
certification in 24 towns (235 observations) anbtde certification in 11 towns (128 observations).

Finally, tax collection is observed in 24 towns Zlabservations).

In some cases, these functions are used in conmmnaith other regulations, while in other cases,
they are stated exclusively. Table 1 also provitiese statistics. The mention of all three function
in one regulation was rare. We document this oBlyides in seven towns. Most of the time, we
find matchmaking and certification as complementlnyctions, a pairing that is observed 124
times in 16 towns. Regulations combined with tawesur less frequently. The number of the
exclusive observations is smaller in each group the proportions look similar. It is important to
mention that exclusive or combinations of functiamspecific city regulations do not generalize to
the whole sample of regulations of a town. Foranse, in Cologne and Frankfurt, we find
regulations for both matchmaking and quality cexdiion; however, there are also regulations for
matchmaking and quality certification alone. Thiading is also in line with the aggregate
numbers. Whereas we find the complementary useadthmaking and certification in 16 cities,
both functions are applied (not necessarily in shme regulation) in 19 towf$In contrast, the
exclusive use of one type of regulation in a cgrothe complete investigation period is rare. The
exclusive mention of the broker as a certifier @scim two towns; as a tax collector, in three.

Regulations on matchmaking are found for only etghins.

These findings confirm previous reports that matgkimy was the predominant brokerage
obligation. Furthermore, the application of diffierdorokerage designs in the same town must be

investigated. We will later relate this phenometmproduct characteristics, place and time.

3.3 Design and Period

An examination of the timing of the implementatioh these regulations yields the following

0 Such patterns are also found for other (combinajiof rules.
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picture. Table 1, column (3) shows the average y@aeach brokerage design, and column (4)
provides the earliest and latest observatfdmdatchmaking tends to be performed first. We fimd a
average year of 1454, significantly earlier thae tverage year of the sample. Revelation of
guality, with an average year of 1550, and creditiNness, with an average year of 1609, are
introduced significantly later. Taxation, with arvesage of 1473, occurs slightly later than
matchmaking but is not significantly different frafre distribution of the whole sample. This order
can be confirmed by analyzing the numbers for estets implementation of specific types of
regulation, showing even clearer results for theiexaintroduction of the matchmaking function.
We find an average year of 1392 for matchmaking;tdaation, 1468; and for quality revelation,
1528. This exclusive implementation of a regulatgam be interpreted as the only function for a
specific time and product or, at least, as theifipemphasis of the regulation.

Whereas the average year for the exclusive impléation of a specific brokerage design is earlier
than for the average year of all observations faspacific brokerage function, the identified
combination of different designs occurs later tHaaverage numbers for all the observations. For
example, the most frequent combination matchmakimdy quality revelation occurs in 1579. This

pattern indicates an increase in the complexityesigns over time.

Finally, if we look at the first and last implematibns of these rules, we observe that most
regulations can be documented from the beginninbeacend of the sample. The exception is credit
quality control, which can be observed only fronD84ANe see the use of this type of regulation
first in the important merchant towns of Frankfamd Cologne. However, their use can be
documented from the second half of th&" t@ntury into the 17 century. Furthermore, cities that
had already introduced certification of debtors hfrdady introduced product quality certification
regulations?

Consequently, we conclude that the matchmaking cantification functions of the broker were
known and used over the whole period, but the esiphghanged. Only the certification of the
buyer creditworthiness appeared during this tinte tise of a broker as tax collector occurred over
the whole period, and the mean and standard dewiate consistent with the whole sample, which
indicates no time-specific variation. We discuss ¢éisonomic reasons for such time-specific effects

in the next section.

®. The corresponding t-tests compare the differebeéseen the mean of the specific design and the mietne other

observations and can be found in table 1A, Colubjn (

The only exceptions are the regulations from Daunzil597(Simson 1904), where credit quality canso
introduced without the previous or simultaneoustxice of product quality certification in any kecage
regulations.
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How consistently these regulations were implemengeanore difficult to determine from an

aggregate perspective. For Cologne, we documeggdar implementation after the first evidence
for the complete period of source coverage. Suctahycs can also be observed in other cities for
which we have long-run data, such as Frankfurt, blaxgy Leipzig and Constance. Further

generalization is not possible.

3.4 Design, Demography, and Geography

In their comparison of cities with and without beplige regulations, Boerner and Quint (2016)
show that cities with brokerage are largfemore likely to be located on water trade routes: (sr
river access), and have more trade rd{dteassing through the city than places without brage.

All these variables indicate stronger trade acd#ésit and therefore, the statistically significant
relationship indicates that brokerage regulationsesponded with and likely supported trade

activities. Can these city characteristics iderdifiyl explain differences in brokerage functions?

Table 1, column (5) compares brokerage functiorts slrows that tax collection is performed by
brokers in smaller towns, on average (i.e., thogl approximately 16,000 inhabitants). This
smaller size can also be confirmed for any taxeotibn combination. The average size of cities
with this regulation deviates significantly frometlaverage population size of the whole sample
(approximately 35,000); these towns are clearlylleméhan those that rely on the matchmaking
function (a population size of approximately 39,080d product certification (35,008) The cities
with combinations of both are larger (approximatdR,000 inhabitants) than those with single
observations and are clearly larger than any otbenbination. Only cities that rely on creditor
certification are larger (49,000 inhabitants).

Assuming stronger and more complex economic agtimitarger towns, the observations for these
trade-supporting brokerage regulations are inwith the results in Boerner and Quint (2016). The
smaller average population of cities with a tadelon function may have two explanations. On
the one hand, smaller cities with less trade istengight use the broker solely as a tax collector,
while larger trade towns had less interest in anfgr taxation mechanisms, which might deter
merchants from visiting the town. On the other hdadyer towns were probably accustomed to
higher trade volumes and used specialists to ¢dbees. Smaller towns were more likely to allow

% To compare city sizes, the Bairoch (1988) popaiatiata have been used. These figures are apptinisiaand

the resulting statistics can only be used to agprate a comparative perspective.

For access to water trade routes and the numheads routes (inclusive of water trade routesyipasthrough a
city, see Putzger (1956), p.70.

The corresponding significance tests are repont¢able 1A, column (2).

64

65

15



a broker to fulfill several functions in one role.

As 89% of the towns with brokerage regulationslacated along rivers or seacoasts, there is not
much water trade route variation in the sample,ctvhinight explain differences in brokerage
designs. It is worth mentioning that the likelihoaidimplementing creditor certification, as well as
both matchmaking and quality revelation, in oneutation was higher in seaport towns. These
results are in line with previous observationspseatowns tend to be larger and to have stronger
economic activity. In contrast, harbor cities agesl likely to use brokerage for its tax collection
function. This difference might reflect a weaketenest in any type of collection activity but may

also reflect a large volume of goods entering &wednieed for specialists to collect different taxes.

The geographical distribution of cities with diféert types of brokerage designs is in line with ¢hes
results. Whereas the matchmaking (map 2) and icetidn (map 3) functions are equally
distributed among cities with brokerage regulatifn®wns with trade-supporting brokerage and
matchmaking and certification functions (not neaeds combined in the same observation) were
located near important trade areas during the genmler investigation. We find strong evidence in
the catchment area of the Rhine, with observatitating at least to the T4century. We have
evidence along Rhine in Switzerland and southerrm@ey, from Constance, Basel, Schlettstadt,
and Strasbourg down to Worms, Koblenz, Cologne,dBmht, Middleburgh, and Antwerp.
Furthermore we have evidence along the tributari¢ke Rhine along the Mosel River in Trier and
the Main River in Frankfurt, Wirzburg, and Nurentand along a land route extension to the
Main connecting Southern German cities to Italhétobservations start in the"L6entury either
along the coast (Amsterdam, Hamburg, Danzig) othi eastern (Leipzig and Breslau). These
observations are in line with the differences igisaal importance over time. The north-south axis
along the Rhine has been one of the most impodaohomic regions since the Middle Ages
(Irsliger 2010), while coastal cities gained in mngance during the 5and 18 centuries, which
was also related to the rise of Atlantic trade.alfy) eastern cities, such as Leipzig, Breslau or
Danzig, prospered during the early modern pericell@ibenz and Walter 1986).

The use of a broker as a tax collector, howevenmnseto have been a regional function (map 4),
which we find mainly in towns in Flanders, Zeelarathd South Holland and in southwestern

Germany. In the latter region, this function wasoahpparent in smaller towns, which might explain

% Some Hanseatic towns along the Baltic and Nor#sSearticularly during the 14th and 15th centuseem to be
outliers. In these cities, we find less frequestnietion of brokers from private business. &glined earlier, these
cities belong to a group for which we find a weakem of intermediation.
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the significantly smaller population observed fastfunction.

3.5 Goods and Designs

Furthermore, we differentiate the observations mdpct types (table 2Y. We find brokerage for
basic foodstuffs, such as grain, fish, cattle, medte, beef? oil, fat and butte?® In addition, we
find brokerage for spices and dyes. Another s@roflucts includes goods from the textile industry,
such as raw textiles (in particular, wool, linenstfan, and later, cotton), cloth, fur, skins and
leather. Next, brokers for construction materiah & found, which includes wood, bricks, and
metals (iron, copper, tin, lead, and quicksilv@men, we identify brokerage for finance, which
includes bills of exchange, rents, and insuranseyell as silver and gold. Finally, we find brokers

for property: land, houses, and inheritance. Adlugrs but the latter are brokers for wholesale trade

We find all of these product groups from the vemginning of our study period until the 17
century. We also detect variations in their frequemver time’® Brokerage regulations for
construction materials, financial products, and desuare observed significantly later than the
average of sample period. Food products (with #oegtion of fish), horses, and textiles (cloth and
raw inputs) are observed earlier than average, evtesttiles are significant. This pattern might be
explained by the importance of some products afmtnmation asymmetry that characterized certain
markets over time. Whereas the organization of fmadkets and textiles supported and secured the
basic food supply and the distribution of input dedor the local producing manufacturing industry
in earlier times (Hibbert 1967), respectively, thevelopment of financial markets (Denzel 2008)
and the growth of cities subsequently created d farebrokers for financial products, construction
materials, and properfy. The later, more frequent observations of brokems donstruction
materials can be explained by worsening wood shestalue to deforestation during the laté& 15
and 18 centuries (von Below and Breit 1998; Radkau anutiSz 2007), which might explain the
creation of an official intermediary to improve (gpotentially control) the allocation process.

Furthermore, the geography of brokerage regulatiamsbe extended to specific types of products.

67
68
69
70

We present these products as they are groupéeé iladcuments.

Normally, either wine or beer is mentioned, depegadn the region.

Butter gains prominence over time.

The average period for each product type can tedfén table 2, column (3); the earliest and latdstervations, in
column (4). The corresponding significance testagaring means are reported in table 2A, column (1).
These results also fit with the city sizes: thisee product types can be found in larger cittasthe contrary, the
observations for the other product types araller with the exception of grain (which is linkexlseaport towns,
which tend to be larger).
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For instance, we find grain brokerage along thestsoaf the North and Baltic Seas (map 5) (and,
thus, along the shipping routes from producing fieathe east to consuming towns in the west)
(van Tielhof 2002; Jahnke 2015, pp. 215ff.) andenirokerage along the wine-producing areas
(map 6) and trade routes of the Rhine, Main, andgéldrivers (Molk 1993; Rose 201T)he
descriptive statistics support these findifigZhe likelihood of grain brokerage increases when a
town is located on the sea. Additionally, the shafrevine brokerage among river towns is higher.
Furthermore, we find brokerage for constructionarats almost exclusively along water routes.
Bulky construction material might have been tramsgmbvia these water trade routes as occurred
historically in the transportation of wood, whiclasvnormally floated down rivers (von Below and
Breit 1998, pp.38f.). Then, we find brokers for $&8 in towns where many trade routes intersect,
rarely observing them in coastal citiésHorses were used for transportation along landetra
routes. The same logic can be applied to cattléesiwivas driven along land trade routes to regional
markets (Westermann 1979). Again, we find thatgh Imean of the number of transportation routes
increases the likelihood of cattle brokerage, vaitborresponding a very low likelihood along the
seaside. Finally, we find a similar pattern fohflarokerage: a lower likelihood in seaside townd an
a higher probability along river towns with manyersecting trade routes. This pattern might be
surprising at first glance because a large shatlkeofonsumed fish came from the North and Baltic
Seas (Sicking and Abredu-Ferreira 2009). Howeves, rieed for intermediaries to improve the
allocation due to information asymmetry might hadeen higher in intersecting inland towns,
where ships from the Baltic and North Seas (viarrivade routes) met local demand and wholesale
traders organized distribution along land tradetesuthan in seaside towns where local fish
markets could satisfy demand directly. Kuske (190b,227ff.) applies this argument to the success

of inland Cologne, one of the largest wholesale frarkets at the time.
The list and interpretation of products could béeeged. However, the main insight is that the
geographical location of brokerage for specificduat types indeed matches the trade geography of

the time.

The population effects of different products aré very significant’* We find smaller populations

2 The percentage of cities located on a riveryothle sea and the average number of trade roussingathrough a

city for a specific product type can be found ibléa2, columns (7)-(9). The corresponding significatests of the
statistical relationship (chi-square tests) be found in table 2A, columns (3) and (4), drldomparisons of
different means for the trade routes areoinrman (5).

A higher number of trade routes typically praxier an increase in the number of land trade sowRarely does
more than one river pass through a towntgrar the seaside, and the directions and tradesare limited by the
sea.

" The descriptive statistics can be found in tablec2umns (5) and (6) and the corresponding sicguifte tests in
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for cities with brokerage for products such as ésrgattle, and fish, which are related to location
with more trade routes and, consequently, to adniginmber of land trade routes. These cities tend
to be smaller than cities along sea trade routdschwis related to their potential for trade.
Furthermore, cities with wine brokerage are sigaifitly smaller because brokerage existed in
many small, wine-producing towns in the southwest pf this area, which were less engaged in
other trade activities and had less growth poterfaaally, cities with brokerage in finance were
significantly larger than average cities with brage. Again, this is because larger cities withenor

trading activity had a greater need for a spe@dlifmancial markets and brokers.

We see other interesting variations if we analymeimportance of brokerage designs for different
product types® Matchmaking brokerage policies were related to textiles and to the fur, skin,
and leather product types. Furthermore, we findi@ant relationships with wine and beer,
construction materials, and finally, products tha&tre traded in warehouses, such as spices, dyes,
metals, oils and fats. The next section offers sengetailed economic explanation.

Product quality certification is significant foshi, cattle and meat, and construction materialgdewh
buyer creditworthiness is more closely related &uable categories, such as spices, dyes, furs,

skins, property and financial products. However,alg® find evidence for wine and beer.

Finally, we find the use of brokers as tax collestior easily transportable goods, such as cattle a
horses, or products with decentralized trade, saghvine, which was sold in wine cellars, and
grain, which was often sold in many places at thmes time. Horses can be assigned to this
category because they were infrequently centredigied. (We will provide further evidence for the
case of Cologne in section 5.) Thus, the evidendeates that this brokerage function was used
where business transactions could be conducted@aatnally and quickly, the products were easily

(re)moved, and the collection of taxation couldobablematic.

Other Effects: Design and politics

In a complementary study, Boerner and Quint (2@b®)w that political institutions can account for
brokerage regulations, which are more likely toftwend in Free Imperial Cities and university
towns than in territorial and bishop cities. Thigpports the idea of brokerage as a trade-supporting
institution and points to the importance of eduwadi institutions, which produced town officials
who could read, write, and enforce regulations (@ainand Yuchtman 2014). Along this line, we

ask whether (political) institutions had an effect the formation of brokerage designs. However,

table 2A, columns (2).
> The descriptive statistics and significance teatsbe found in tables 3 and 3A.
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the observed variation is not strong and, thus, ekplanatory power limite® Whereas the
implementation of brokerage regulations seems i@ Heeen politically motivated, variation in
brokerage regulations can be explained in ternppaduct markets, trade routes, and time effects.

4. An Economic Interpretation
Having identified these three types of city regola on an aggregate level, a more detailed
economic interpretation needs to be provided. Wgirbwiith a discussion of the benefits of an

official intermediary matchmaker.

The meeting of buyers and sellers in a medievaboly modern town was characterized by various
matching difficulties. Sellers offered a varietyhadrizontally and vertically differentiated prodsict

Textile products are a good example. Here, we aah the creation of new types and product
standards in European regions, which was drivendoypetition and steady demand for new types
of clothing (Munro 1998, 2003). Another exampléahe influx of exotic spices that needed to be
matched to developing demand for new flavors (Freed2008). In addition, many products, such

as wine, horses and cattle, are unique or havegaeiqualities (Molk 1993; Rose 2011).

Furthermore, merchants might have different prefege over the values of the goods purchased or
sold. Whereas all sellers must have been happgdeive high final selling prices, buyers had a
preference for low purchase prices. Two sellersiwiilar products might had different minimum
selling prices due to production or transportatiosts; buyers could also have different reservation
prices due to variations in tastes or future prsicgscosts (e.g., if they used these products as
intermediate inputs). Such a variety of qualitiesd grice preferencés can create matching
problems between buyers and sellers. Consequéntigrchants meet randomly in a decentralized
fashion, the likelihood of striking a deal decreagele to expected price/quality mismatches, and
potential welfare gains cannot be realized. Thiue,uge variety of product quality, preferences,
and tastes might explain the statistically sigaifit relationship between the matching brokerage

function and some product types.

In addition, a bilateral meeting of buyers andesslicreates the need to bargain and agree on a
clearing price. In such a process, incomplete médion creates incentives for merchants to hide
their preferences: buyers have an incentive to mepert their reservation price and sellers to

" We do not present or discuss these results aildet

7" A counter argument for such price variations wdddhat prices on medieval markets were ofterdfied
regulated. However, there is little evidence o$ tihi wholesale markets.
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overreport their reservation values, thus creasidditional trading problems and leading to fewer
matches® The existence of such a bargaining space duectoriplete information can indeed be
derived from some brokerage regulations in whiabkérs are reminded not to reveal information
to one party to increase bargaining power to irsgear decrease prices. For instance, the broker
should not reveal that one side urgently needsiyod sell, is rich or poor, or is uncertain if aibo
the purchasé’ In addition, the lack of public price informatitimat fostered such asymmetry can be
derived from the fact that official price lists éwed over time; starting mainly in the "L Zentury,

official brokers were in charge of creating suattsi{°

A complementary issue to this matching problenih& merchants pay search costs to find the best
match. Buyers searching for a product incur tranadts, as well as costs to learn the prices and
compare product characteristics. Seller searchsdostude finding the right buyers, as well as
communication costs to promote their quality ametpf good$®* Furthermore, in an environment
where time is limited by merchants’ travel (as tloeyy stay in towns for a short time), the number
of products is limited and re-selling is restrictedngestion in the transaction process can lead to
sub-optimal matches. A merchant might decide nan$pect another seller’s offerings or to not
wait for a more willing buyer because this increatiee risk of losing a better deal or not selling
anything because the potential trading partner ¢et@ep the business transaction with somebody
else. Thus, fewer matches are created than wouldobsible because some sellers and buyers
cannot locate the quality or price match they nemen if such pairs exist. In addition, not all
matches are efficient because some buyers woule b@en willing to pay a higher price and other
sellers would have been willing to sell for a lovpeice®* Such an environment can be for instance
observed in wine markets, where buyers have ta diferent wine cellars whose quality differs
and amounts are limited, which makes comparisoncgatly, less transparent and not possible to
do simultaneously. Some brokerage regulations foewexplain in detail how brokers should gather

information about wine selling in different locat® and guide buyers through wine cellars to

8 Economists have shown that such a bilateral teaditvironment leads to inefficiency (Myerson anttSthwaite

1983). The problem only decreases with an increaiee market size (Gresik and Satterthwaite 1989).
® For instance, see the brokerage regulations fnemifurt 1450: Biicher (1915, pp. 249ff.); 1685: Begach (1818,
pp.700ff.); from Cologne 1427: Stein (1895, 11235); from Basel 1406: Schnell (1856, pp. 88-9@nt
Constance 1395: Feger (19%6156.), 1433: ibidem ( p. 114); from Breslau 1.6M8ymann(1898, pp. 383f.); or
from Leipzig 1689: Moltke(1939, pp.11f.)
For the evolution of price lists, see McCusker @rdvensteijn (1991); for specific regulations ba treation of
such price lists by brokers during thé"icentury, see for example, Hamburg or Amsterdam.
For a general discussion of search costs in ecmnmodels, see Spulber (1996).
For an economic discussion of this argument, s#h R008). Economists would now identify such edition
problems in heterogeneous specialist labor marlétsre job market candidates are only availabl@fshort time
and often unique, efficient matching pairs can teated. However, medieval markets with heterogesi@on-
standardized products, re-selling restrictions, taaelling merchants with short stays in foreigies created a
similar environment.
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support the searching and matching pro€&3#us, the significant statistical relationshipvbegn
wine brokerage and matching might be explained umh sallocation problems (beside the broad

variety of wine offered on the market).

Therefore, a specialized and better-informed bralaar reduce search and bargaining costs and
create market-clearing matches. This is beneftodhe merchant as long as the gains from trade
exceed the matching fees and the broker has antinedo create more efficient market-clearing
matches through his information. Gelderblom (204/3)ws that brokerage fees were indeed low
compared to transaction prices. Boerner and QADig) analyze the observed brokerage matching
design in this sample and argue, based on a fomsditutional analysis, that brokers have
incentives to create market-clearing matches anifamgeefficient allocations. This incentive is
driven by the fact that brokers profited only fromatching fees and could not participate in the
business themselves to extract a surpluBurthermore, Boerner and Quint (2016) show that
brokerage design reduces the incentives of mersteard brokers to act strategically, which would
reduce welfare gains. Consequently, the implemientaff such forms of matchmaking by the town
makes visiting the town more attractive to foremgaerchants and participating more attractive to the
local merchant because it improves the allocatiod mcreases the surplus participation of the
merchant. This can increase ex ante incentiveavest in trade activities due to higher expected
profits. (In contrast, if a merchant does not expgearticipate in the surplus division, he has no

incentives to invest in trade or to visit the mairiosvn.)

Having derived such welfare-improving effects a¢ timplementation of official brokers to function
as matchmakers, we need to ask whether privatematkaries (matchmakers or market makers)

could have achieved the same effects.

Economic policy in the Middle Ages was commonly cemed that powerful intermediaries could
interfere in demand and supply (Hibbert 1967). Asisig strong information asymmetry and the
potential economic and political power of some lanarchants, such interference could have led to
collusion, monopoly power and surplus extraction aoffew. In addition to the frequently
documented fear of official brokers doing so, ewmitke from market regulations exists that private
intermediaries tried to buy up products before thagsed town gates, entered harbors, or markets

opened. Only after the market had cleared wereaf@intermediaries allowed to buy leftovers.

8 For example see the orders from Constance 1548mij and Ruester (1954, pp. 182ff.) or Heilbronf@:5Jager
(1828, p. 146).
8 This result also holds if merchants are forcettansact via a broker, as discussed in the nezigpaph.
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These actions were forbidden for everybody andhhansunished® Consequently, the power of

some private intermediaries could have easily dget welfare gains. Furthermore, the
implementation of official intermediaries could leabeen useful in markets with temporary
shortages, such as wood, or where weak transpaveaslikely, as in wine markets. Such incentive
problems might have decreased during the early mogeriod when increases in population,
markets, and trade flows created sufficiently thmkrkets and reduced information asymmetry.
Indeed, during the 17 century, a critical number of unofficial but parttolerated private

intermediaries existed in growing cities, such assterdam, Hamburg, Leipzig, or Nuremberg, and

were engaged in documented brokerage actiVities.

Finding the right type of good might be difficuledause buyers are not able to determine the true
quality of the goods. The existence of such infdrommasymmetry and strategic use has been
outlined in brokerage regulations reminding officdeokers not to certify low-quality goods as high
guality. Such information asymmetry can create mtiges for sellers to offer low-quality goods at
premium prices by advertising them as high quahtyouyer who expects such behavior is not
willing to pay for high-quality goods. Thus, merats of high-quality goods cannot sell anything
and in turn stop coming to the town or producing tiype of good even though there are people
who would buy theni? Such information asymmetry thus creates welfassde. The same is true
when sellers would like to sell on credit but toamy low-quality debtors exist; the inability to
differentiate good from bad creditors reduces ¢reaind fewer transactions are executed. The
introduction of a broker who is an expert in pradqaoality and creditworthiness can solve this
problem. If he is able and willing to reveal thigarmation for a small fee, real gains in quality
based on product differentiation can be achieved,the benefits of credit markets can be realized.
The implementation of brokers who certified creditthiness is reported for high-value products.
Thus, assuming that wholesale or high-value prothacte relied on credit, the introduction of an
intermediary occurred where it created the largaests. Product quality certification played a role
in consumable products, where quality was crucansider, for example, the statistically
significant relationship for the fish, cattle andeah, and wine and beer categories. The second
significant group of products is construction migtisr Here, a shortage of high-quality wood,
which was critical for building houses and shipggimhave been an issue. Thus, sellers could have
had incentives to sell poor-quality goods at premprices.

8 For Cologne’s grain markets, see Kuske (1913,384, 338); poultry: Ibidem, (p.467f.) wine: Ibide(p. 822f.).

8 For Amsterdam: Noordkerk (1748, vol.2, pp.1060Fmburg: Beukemann (1912, pp.545-61); Leipzig: !
(1939, p.14f.), Nuremberg: Roth (1802, p.338).

This scenario is modeled in the well-known mafkeiemons paper by Akerlof (1970) describing acusar
market.
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We can ask again why cities had to intervene ambiap official brokers as certifiers for product
quality. Economists argue that the incentives ghatdme from the suppliers of high-quality
products (Grossman 1981; Milgrom 1983 )ndeed, is there evidence that traders createatbra
for their products. However, with branding cametation (Kaiser 1987). Thus, buyers still needed
experts who could distinguish originals from imipas. Furthermore, having both vertically and
horizontally differentiated products and heterogignef tastes makes it difficult to establish
common quality standards (Harbaugh et al., 201¢rAatively, we might expect private certifiers.
However, we do not observe the existence of sustateragents. One problem is that such agents
would have conflicts of interest: A problem idei®d in the literature on contemporary markets is
that sellers can shop for certifiers who are wglto assign high rankings to their products, cnegti
incentives for the certifiers inflate their ratinigsobtain future business. On the contrary, rdpmta
mechanisms on the certifier and buyer sides areé tvaachieve because buyers are less informed
about product quality and/or may learn slowly (Balt et al. 2012; Mathis et al. 2012).
Consequently, having an official certifier who ieder the control of the town might be a more

efficient solution.

Having outlined the welfare-improving effects ofokerage as a matchmaking and certification
function, we must now discuss whether brokerage aveent-seeking institution. Following Tullok
(1967) and Krueger (1974), such an institution aots rents with the help of political power

without being productive.

The collection of taxes is one candidate for rezgkeng. Indeed, we find that this task is quite
frequently mentioned in specific regulatidfisappearing in some regions more frequently than in
others. However, rent seeking assumes that callegég/ments go into the pockets of private
persons and that merchants do not benefit fronpablic goods provided by the town, for instance,
in the form of infrastructure or legal security.gining the allocation and distribution of taxesl an

fees in general and of brokerage in particulaesond the scope of this study.

Whether the payment of brokerage fees by buyerssafidrs for matchmaking or certification
activities can be considered rent seeking has eobgen discussed. Neither the use of brokers nor

the payment of their fees was usually required;enweer, the fees were low and related to welfare

8 However, this is costly only after a certain tials value. See Grossman and Hart (1980).
8 However, we only observe the exclusive use of érafe as a taxation device in two towns, HeidelbaryKassel,
both of which were primarily residential ratherthsading towns.
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improving activities. Thus, demanding these feeslccaot have reflected rent-seeking activity.
However, we find evidence in a few prominent mentitawns that foreigners were forced to use
brokers. For example, in Brugge, such regulatiores documented from the %3to the 1%
centuries. Only a few merchants were granted exempt(Gilliodt van Severen 1881). In an
examination of Brugge, Gelderblom (2013) arguestthia was not a serious problem because there
were only a few minor complaints, probably becatses were low and merchants received
matching services. In addition, because in Bruggayrbrokers were also hostellers, this was an

integral part of the transaction process for mantha

Furthermore, we can document cases such as Cologndnich temporary forced use of brokerage
occurred for select products either for everyb8dgr only for foreigners® In these cases, rent-

seeking activities (based on the political powersofme brokers) are possible. However, forced
brokerage policies might also be motivated by tksiré to monitor the allocation process, for
instance, to control scarce products, as in thedwoarket of Cologne. Finally, in some earlier
regulations, brokers were not allowed to arrangalsdeetween foreignef$,to arrange only a

limited amount® or to arrange them only after a set peribelowever, such regulations are rather

restrictive profit-seeking than rent-seeking desite

Following this economic interpretation of the olvsetr brokerage regulations, we can derive some
interesting insights into the evolution of the mesis environment and the market microstructure.
The emphasis on different institutional mechanistndifferent periods might reflect different types

of information asymmetry. The earlier role of brokas official matchmakers can be explained by a
need to find the right trading partners. Once tridol@s have been established and institutionalized,

% For example, see the regulations of Frankfurt 188®ay: Buecher (1915, pp. 225f.); Dordrecht 14g¥wine:

Fruin (1882, I, pp. 35ff.); Constance 1526 for blahd fustian: Kimmig and Ruester (1954, p. 91).

For example see the regulations for Constance #&08ine: Kimmig and Ruester (1954, p.85), formiurt 1381

for wine only if the deal was done outside a winlar: Buecher (1915, p.326ff.).

92 See Bruinswick 1320: Hanselmann (1900, 1, pp.§16fannover 1360: Fiedeler (1876, p.79); Greifsinbd33:
Pommersche Jahrbiicher (1901, pp. 119ff.); Danzid480: Simson (1904, pp.42f.) The only later rulest. this
type of regulations are from Hamburg 1589, 160@, H6¥2: Beukemann 1912, pp. 541-5. However, irfriguent
regulations from the second half of thé"X2ntury, such regulations have disappeared.

% See the regulations on wine brokerage in Frankfs49: Wolf (1969, pp.84ff.), 1350, 1351: Biiche®15, pp.
323ff.), 1381: ibidem (pp. 326ff.). Here, exceptidyg fairs, brokers could intermediate only limitachounts of
goods between foreigners.

% See the regulations from Luebeck 1410: Urkundehlnier Stadt Liibeck (1858, Vol. 2, p. 765) and Ligjizi64:

Moltke (1939, p. 6).

Such constraints do not affect the broker’s ineestto create market-clearing matches given thtehiray options

available (under the assumption that the broker @ta matchmaker as described in the large nuofhilbeokerage

regulations documented). However, they may hawextdtl clearing efficiency because in a larger Epotential

buyers and sellers, a foreigner might have bedmgilo offer a higher buying price or lower segjiprice for a

given level of product quality. For some matchimirg, such constraints might have created a higiere of the

surplus for the local merchants than would havenlgamerated by trade.
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a broker is not needed as a matchmaker. Howevtr,thhe growth of trade volumes (often related
to a need for the inspection of product samples) @m increase in the variety of products, the
demand for brokers as certifiers increases. Findiky later use of brokers as verifiers of buyer
creditworthiness implies the development of a nyn@minent credit market and the creation of
new types of information asymmetry. Over time, tigonsistent with more frequent observations
of brokers for financial instruments. In additiom to this time dimension, we can identify the
importance of different forms of regulation for sgE product types, which clarifies the

differentiated information structures of businesgi®nments.

5. Further discussion

Analyzing different brokerage mechanisms is intimgs but it is important to understand these
mechanisms within a more complete frame of medienatkets and market mechanisms. We

cannot do this here for the whole sample, but wencare closely examine the city of Cologne.

We identified matchmaking as the main brokeragection. Alternatively, medieval spot markets
where buyers and sellers meet at a specific pladdime might also solve matchmaking problems.
Spot markets can be housed in open-air marketls balwarehouses. Such markets have been
regularly documentedSpot markets aggregate demand and supply and dlsas aggregate
information, create transparency, and reduce gfiabehavior if the market is sufficiently largedan
homogeneous. These features can also reduce sewtih, and bargaining costs. For some types
of products, these markets were also subject fgestaghts, which forced foreign merchants to
display and offer their products for a designateohber of days before moving on (Kuske 1939).

Let us analyze how brokerage of the main prodymsyidentified relates to organized spot markets
in Late Medieval Cologne. We can distinguish thzategories: 1) brokerage where no spot markets
can be found; 2) brokerage as a complementary itmaeh an organized spot market; and 3)

brokerage as an alternative form that parallejsoa sarket.

The first category of products for which we canfod centralized spot market includes houses and
property, financial products, and wine. The missappt market for houses and property can be
easily explained by the lack of transportability tbese products. Thus, real estate brokers are
needed for matchmaking. Cologne had an emergindgendor financial products. By the Late

Middle Ages, a differentiated rent system had dgvedl and a growing market was documented

(Kuske 1956, pp. 99ff.; Schonfelder 1970, pp. §3Furthermore, bills of exchange were regularly
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used (Kuske 1956, pp. 96f.), and gold and silven<aevere used as currency (Kuske 1956, pp.
170ff).

However, we do not find all-encompassing centrdlizearkets for these products. The first
attempts to establish exchanges date to the late cehitury, when merchants asked the town to
provide a space where they could meet informallgdoduct business (Helten 1923). At the time,
the only central place was used by money chandéesséen 1910, Tafel Il). Before the ™4

century, Lombard houses existed and were possdagtions for more concentrated financial

transactions (Kuske 1956).

The reason for such missing markets might lie girtdeveloping character. Financial instruments
were generally not tradable until the laté"X&ntury. Thus, this market was rather heterogenieou
and thin, and using a broker was a more flexibtk @mnvenient choice. Furthermore, credit markets
related to merchants and wholesale markets forurnpson products were organized alongside the
product transactions. For instance, the cattle ataslas accompanied by the so-caNéehtafel,an

institution where credit and bills of exchange tethto the cattle trade were issued (Kuske 1903,

pp. 99). Thus, the separation of the good fronfitrencial market had not yet taken plaée.

Cologne had one of the largest wholesale wine nisiikethe region (Herbron and Militzer 1980;
Uytven 1965). The steady documentation of wine ersKits very well into this picture. However,
there is no evidence of a centralized marketplacearehouse for the clearing of wine barrels.
Kuske (1903, p. 109) argued that wine had to bekiyiunloaded and brought to wine cellars;
otherwise, it would have affected the quality of thine. Therefore, building a warehouse or spot
market for wine would not have been helpful. Breketho showed buyers around different wine
cellars adequately identified matches, thus preetudhe formation of a central marketplace. In
addition, many local wholesalers imported wine frane-growing areas. Therefore, a market that
served importers and local wholesalers was a leste aeed (Herbron and Militzer 1980; Uytven
1965).

In the second category of products, the brokeragetion was nested within a centralized spot
market. This category includes wholesale produsswere traded in warehouses (Kuske 1903, pp,
122ff.). In the warehouse at tiAdte Markt (old market), later known as theinenkaufhauglinen

warehouse), linen, yarn, foreign cloth, fur, leattand various metals were traded during the 14th

% However, at least since the 17th century, billexathange from the cattle market in Cologne wexéed in
Amsterdam (Kuske 1903, p.99).
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century. This was the only place where these goodéd be sold. Brokers assigned to different

products had to be present during the warehouseir@péours and had to serve the merchants if
they were needed. During the 15th century, some weansferred to another warehouse due to a
lack of space, but the clearing mechanism stayeds#me. Thus, we find centralized spot market

housed in warehouses with complementary broKers.

Similarly, a second large warehouse, Malzbiichel which was founded at the end of the 14th
century, housed trade in spices, dyes and diffasgrgis of metals, and the corresponding brokers
were required to be there. Interestingly, we fine first brokerage regulations for spices aroud th
same time as the foundation of this warehouse.€eTtsesome evidence that in tBemwage(the
weighing house at the cathedral), spices were dyréeing traded in the 14th century without
participating brokers. It seems that with an upgwof trade, more structured clearing was
organized. Furthermore, there is evidence thafatiland butter were also traded in this warehouse
during the 18 century. Whereas butter and fat had previously teeled in the fish warehouse, oil
cannot be clearly traced back to any other cemai@lity (Kuske 1911, pp. 40f.). Brokerage for
these types of products can be found beginningpénlate 15 century. If the brokerage activities
were related to warehouse activities, this canrtfully derived from the sources, but can be
assumed because these products were also not ditovbe sold elsewhere.

More evidence of this type of complementary streetf spot markets and brokerage can be found
for the food market. By 1426, a fish warehouse been established (Kuske 1905, pp.288ff.), and
all wholesale activities had to take place there. fid fish broker regulations from 1450, which
pertain mainly to the warehouse. In addition, thekbrs had to supervise retail fish markets. Before
the 15th century, the wholesale market was prob#igyopen fish market where retail sales also
took place®® Another centralized market was the weekly (anduaf)ncattle market (Kuske 1903,
pp. 95ff.). On this market, butchers, and sometipraste sellers, bought cattle for slaughter. This
was the only market where trade was allowed. We leaidence of this market from the early 15th
century. The presence of brokers, who had to bseptewhile the market was open to offer their
services, has been documented regularly since 1&Edin was also sold at several centralized

markets in town. The few brokerage regulationsdatdi that they were used, but it seems that there

" This pattern might also shed light on the sigaificrelationship between the matchmaking functioh \warehoused
products. The explanation is related to the appearaf complementary institutions. However, in ttase, the use
of warehouses per se still needs to be explainbithwean also be linked to the improvement of thecation
mechanism related to the arguments outlined iricsedt

Another group of goods, oil, fat, and butter, wasled in the fish warehouses and later transfeordioe
“Gurzenich” warehouse (Kuske 1911). Over the saared, brokers are mentioned but regulations daefer to
warehouse. However, the source material indicaigsatl these products had to be traded in waredmand we
can infer that these brokers also provided intefatieh in the warehouses. Thus, these brokers belbbio the
third group.
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was little need for grain brokers at this grain ke#s (Kuske 1903, pp. 103ff.).

Finally, the third category includes brokers operatbeside spot markets. For example, a horse
market was held at thdeue Markt(new market) once a week. However, horse tradiag not
restricted to this market, and deals could takeekdsewhere in town (Kuske 1903, p. 118.). The
market for wool was less organized. There was &aeselling house for wool, thé/llkiiche but
wool could also be traded in homes (Kuske 1903, 1#iff). We can document wool broker
regulations, but cannot link them to a centralizgbt market. Furthermore, for construction
materials, such as wood or bricks, we find parégtcalized markets with brokers. However, some
wood was directly sold from ships because merchiausd logistical challenges in transporting
their goods to the market. Thus, in addition tarthaetivities on spot markets, brokers were engaged
in intermediation in markets beside the ships (Kus803, pp. 112ff.).

Having discussed the markets for which we couldhtifle brokerage most frequently, we can ask
whether any important wholesale market remain foictv we do not find brokerage but do find

spot markets.

We know of a large centralized coal market in CalngKuske 1903pp. 105ff.), but no coal brokers

can be found. We also find evidence that coal sadafd be decentralized after the central market.

The second and third functions we found are qualiytrol and tax collection. Again, we can ask
whether other institutions performed these fundiom Cologne, we find a whole group of
officials, who measured, weighed or simply courgedds that were for sale. Such controls were
motivated by tax collection. The literature alseacly shows that taxes had been collected since the
14th century for all these products (Kuske 1914hdddéelder 1970). However, such measuring
procedures also helped to reveal product qualityabse officials verified the accuracy of the
declared amounts and quality by opening packadhugthermore, because products of varying
guality and size had different tax values, the cmatrevealed a basic product differentiation exat
to quality. This measurement and weighing can hmdofor most product types on the Cologne
market, although we do not find that officials rkede horses, finance, or property sales.

Naturally, the next question is how these taskieiitl from the quality inspection provided by the
brokers we could assign to Cologne. There are tagswo differentiate their tasks and to explain
their co-existence. One is the more sophisticateality control task of the broker. For example,
whereas a wine broker needed to taste wines t@esdseir quality, a wine controlleYWeinrddej
merely counted the barrels and checked whetherhamd much of a certain type of wine was

present in a barrel (Kuske 1914, p. 22). A fishkierchad to inspect fish in detail to judge whether
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was fit to consume, while other fish inspectors (fstance, the Heringréder) only opened herring
barrels to check the amount, type and declarednoafythe goods before sending them on to the
market or warehouse (Kuske 1905; 1914, pp. 46HQr spices, the broker needed to have
differentiated expertise. Again, the complementergpector (theSiebknechtonly checked the
general content (Kuske 1914, pp. 69ff.).

A second explanation could lie in the decentralizeding of some goods, such as construction
material (Kuskel1914, pp. 19ff.) or for horses wheoecomplementary controller can be found in
the historical sources. Thus, in this case thedareteps in and inspects the goods.

Furthermore, we can ask whether other institutedae checked buyers' creditworthiness. From the
literature, we can only identify one institutiohgtso-called/iehtafe] where town officials related

to the cattle trade checked buyers' creditwortlsinasd allocated credits for buyers and, later,
specific bills of exchange, which were also traded6" century Amsterdam (Kuske 1956, pp.
80f.).

Finally, could these officials have offered brolggaservices? Kuske (1914, p. 60f.) speculates on
the role ofKornmudder(inspectors who measured grain), and finds songerge from the late
16" until the early 18 century. Furthermore, he finds a source indicathray Kalkmudder(who
measured limestone) in the™8entury were involved in intermediation. Wherelas market for
lime is marginal during our investigation periolde tobservations for the grain market are of some
interest because we do not find many sources an grakerage in Cologne, perhaps due to the fact
that these grain measurers did indeed provide bagke However, we find scant evidence of an
either official obligation or occasional brokeraagivities in the sources. What can be documented
from these sources is that these inspectors andureza also tried to use their positions to engage
in private business, which was strictly forbiddgntive town of Cologne.

Thus, from this study of the market microstructaf€ologne, we can conclude that brokers
indeed played a prominent matchmaking role in mueatkets. However, their complementary role
in spot markets and warehouses must also be takeadcount. With regards to quality control, we
see that different types of quality control werevatrk. Thus, we might ask whether a subsequent
study might more precisely describe the interpldybmkers and other officials who counted,
measured, and weighed products. Judging the raleiraportance of brokers in establishing the
creditworthiness of buyers based on this case stiidgologne is difficult. It seems that such
institutions and corresponding credit markets fawrcpasing goods were just developing. In
addition, we speculate that specialized financiatkats were developing to serve these needs and
that financial intermediaries and brokers were irtgpa. Finally, from this study of Cologne, it
becomes clear that tax collection was organizeteréitly and was not the main purpose of

brokers, at least in a city as large as ColognesThur study (in which this function is correlated
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with small populations), suggests that in othegdacities, such functions were also performed by
other town officials. It is worth considering tha&erplay between brokers and other tax collectors.
For instance, during the late "i@entury, fish brokers in Cologne had to reporirtdeals to the

excise tax collectors who then reacted and lexagdg accordingly (Kuske 1905, p. 294).

6. Other issues

Let me conclude by discussing other aspects ofdvagle policy that have been discussed in the
literature and upon which this investigation cosiiétd more light.

One interesting debate is about the role of inn&ee@s intermediaries during the study period.
Considering the heydays of Brugge, Antwerp, and t&ndsm chronologically, Gelderblom (2013)
notes the declining importance of innkeepers akdsso Whereas in f4and 18 century Brugge,

an important share of brokers were also innkeegerotices a decline of this dual function in
Antwerp during the 1B century and even a temporary ban on innkeepersted private persons
working as brokers in Amsterdam. Gelderblom atteButhis decline to a reduced need for
hostellers due to alternative accommodation pdgglsi for merchants (e.g., rented or bought
houses for all merchant groups from a town or megiavhich allowed the division of these two
services. Such a dynamic might indicate an eartyrablink of the brokerage business to the
hosteller function (Ehrenberg 1885). Furthermotee brokerage regulations of Brugge and
Antwerp reveal tension between the rights of inpeee to work as brokers and those of
intermediaries who worked only as brokers. Basedhese and other observations, van Houtten
(1936, pp. 134ff.) identifies two types of brokesagolicies in late medieval cities. On the one
hand, towns such as Brugge or Antwerp gave innkedp®kerage privilege. On the other hand,
some towns prohibited this double function andvedid only brokers to work as intermediaries. As
van Houtten explains, this policy was means of tangaan economic balance between these
professions by allocating the profits obtained frorarchants to brokerage fees for the broker and
accommodation fees for the innkeepers.

However, the investigated brokerage regulationsid@atified policy intentions indicate that such a
restriction is also meaningful if towns wanted teyent the private business activities or strategic
behaviors of brokers on behalf of one market pigditt. Allowing a customer and a broker to sleep
under the same roof creates less transparent Isgsecivities and potentially conceals such
behavior. The policies identified in our analysisallow brokers work only as matchmakers might
have been reactions to the declining need for hesteand their subsequently reduced economic
and political power, which allowed towns to redtiitermediation by private persons, particularly
innkeepers (who were natural first candidate foeign merchant intermediation).

An analysis of our sample supports such a conatugibe dual function of hostellers and brokers
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(as reflected in brokerage regulations) is obsemeathly in prosperous Belgian towns starting in
the late 13 century?® Such privileges indeed indicate an early (natucahnection between the
hosteller and brokerage businesses (Ehrenberg 188%ell as the economic and political clout of
hostellers. The evidence for early™6entury Cologne indicates the early existencehisf tlual
function, but brokers were later barred from beiogtellers, and vice versa. Such restrictions have
been documented since the middle of th8 ddntury in many towns in other areas. For example,
we find such regulations for Frankfurt during th' and 1%' centuries-> However, we do not find
such observations there in thé"ld 17" centuries, which might indicate an earlier, triadial link
between these professions followed by a separagiolicy leading to the subsequent a
disappearance of such incentive problems and cefaikcy interests.

Another discussion revolves around the role andomamce of brokers as official certifiers or
impartial authenticators of deals (Laband 1861;dScthmidt 1882). This debate is again related to
the origin of brokerage, which might have beenrbed for local official intermediaries to provide
legal support for foreign merchants (who only hiadited rights) in any disputes or disagreements
among merchants that ended up in local courts.

Our sample indicates that such obligations wereush@nted rather infrequently during the early
period. However, they can be found in prominerddraities, such as Brugge, Luebeck, Cologne or
Basel during the % century (Gilliodt van Severen 1881; Pauli 1847 2p6ff., 1420: Stein Il
p.129f., Schnell 1856, pp. 88ff}* In Brugge and Luebeck, we find a bookkeeping atiam
related to a duty of disclosure in court. Suchsk ta frequently documented beginning in th& 16
and especially in the f'7centuries, when brokers are reminded to recordtiztity, quality, and

price of a deal; this obligation often also reqdirthem to keep a product sampie.These

% Regulations that explicitly mention this dual ftino are Antwerp, Brugge, Brussels, and Antwerg; \&n Houtten
(1936), pp.134f. Beyond these observations, naotiaddi evidence for other cities was found in thekerage
sample of this study.

19 For Frankfurt in 1357: Wolf (1969, pp. 111f.); B8Buecher (1915, p. 248, pp.325f.); 1381: Ibidem (326ff.);
1425, and 1490: ibidem (pp.303ff). More similarukgions can be found in Wismar 1339: Mecklenbulgis
Urkundenbuch (1884, vol. XIIl, N. 7766 § 10); Wiz 1387: Hoffmann (1955, p.80); Greifswald 1413:
Pommersche Jahrbiicher (1901, II, pp. 119ff.), Bh466: Geering (1886, p. 156). For these citiesfimkno later
regulations related to this topic. However, we fiattr evidence in Danzig 1597: Simson (1904),25, hnd
Hamburg 1642: Beukemann (1912) pp. 542ff, 1654dbi (545ff.), 1673: Ibidem (550ff.) 1679 and 1682dem
(555ff.) Breslau1670: Heymann (1898, pp.383f.)tAltse cities have more pronounced brokerage régutat
beginning in the 1Bcentury, with the upswings of their economies. §this pattern indicates time-lagged
implementation of brokerage policies, as describdatle previous set of towns.

101p brokerage document from Frankfurt 1496 says d@hatoker should speak in court, but the reasontiglear.
Bicher (1915, pp. 245-247). Two sources frasdn indicate the same, 1501:

Warschauer (1892, p.292); 1502: Ibidem (p)301

192 \we find evidence in Frankfurt 1415: Biicher (194.242); 1616: Schubert (1962, p.80); 1626 Beyerl§a8hs, pp.
840-846); 1685: Ibidem (pp.700ff.); Amsterdam 15B8ten (1929, 139ff.); 1579: ibidem (pp. 406ff1)612:
Noordkerk (1748, Il, pp. 1060ff.); Augsburg 154%a@archiv Augsburg (Unterkduferakten I); Breme28,61640:
Akten Staatsarchiv Bremen, 1650: Blaum (1977, p9ff), Hamburg 1642: Beukemann (1912, pp. 5421654
ibidem (545ff.), 1673: ibidem (550ff.), 1679 and9P6 ibidem (555ff.); Leipzig 1614: Moltke (1939, flf.) and
1681: ididem (p.24).
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documents do not reveal any direct links to infaioradisclosures in court. However, beside tax
collection purposes, such information collectiorerae convincing only for this type of record
keeping.

These observations suggest that such a brokerdggatain developed over time and grew more
important with increasing trade activities, whead# was based on samples without having
inspected all the products, when product delivasguored later, and potentially when some of the
merchants were absent during the deal. Such dawelas are in line with a more prominent role
for brokers as product certifiers and verifiercaditworthiness on the demand side, which address
similar types of information asymmetry.

Finally, a third topic of interest is the organimat of brokers. Some scholars have found the
development of powerful brokerage guilds, the nmagable examples of which are in Brugge (van
Houtten 1950) and Amsterdam (van Malsen 1988h observations would be consistent with the
reported ubiquitous presence of guild institutiom@re-modern economic production and political
decision-making processes. Thus, consider wheth#lidsg played an important role in the
organization of official intermediation activities.

Based on our sample, we find guild structures itgiBen and the Netherland® However, more
generally (i.e., in these as well as other citiegy, find evidence that towns directly organized
broker behavior through brokerage regulations, noft#ganizing them cooperatively. Quite
frequently, regulations indicate that brokers sHoubt compet®* and that they should share the
income they generat& However, it is also written (sometimes in the samies and in the same
towns) that they should not work in groups or worlty in groups of twd® Thus, towns seemed to

walk a brokerage policy tightrope. The cooperatlement is directly related to the fear that

193 1n Brugge, from the 1%through the 18 centuries, Gilliodts- van Severen (1881); van lqd950); in Brussels
1385: Des Marez (1904, pp. 345f.); in Antwerp 14Biflis (1910, pp. 310ff, 418-422), in Middleburdh45: Pols
(1888, pp 487f.), Amsterdam beginning in 1578/@a8t (1879, pp.41ff.), Dillen (1929, pp.407-409).

104 \We find evidence for Antwerp during the™&nd 17" centuries, for example, in 1412: Dillis (1910, gf3-417); in
Amsterdam during the f6century, for example, in 1579; in Cologne durihg 15" century, for example, in 1498:
Kuske (1917, vol. Il, pp. 778-9); in Dordrecht iAQiL: Fruin (1882, I, pp. 35-7); in Frankfurt duritige 14", 15"
and 17 centuries, for example, in 1437: Biicher (1915,289f.); in Hamburg during the Zentury, for example,
in 1654; Beukemann (1912, pp. 545-9), in Hoorn563: Pols (1888, 163ff.); in Middleburg in 1449idém
(p.122); and in Strasbourg in 1354: Toebelmann{19$1161.

195 We find complementary evidence for the alreadytinerd no-competition regulations (see previousrfote) from
Antwerp, Amsterdam, Frankfurt, and Hoorn and matidence for different regulations in the same sitiad
periods in Strassbourg during thé"iahd 15' centuries, for example, in 1490: Schmoller (189724, 64f.)
Toebelmann (1911, p.162). Evidence also existstioer cities, such as Colmar in 1379: Waldner (19033);
Danzig in 1597: Simson (1904, p. 125); Constanaengurom the 14 to the 18 centuries, for example, in 1460
(Feger 1955, pp.116f.); in Leipzig from the latd"16 the 17" centuries, for example, in 1499: Moltke(1939, p.9)
and in Wirzburg in 1474: Hoffmann (1955) p. 323.

19 \We find evidence for the same regulations (aschistéhe previous footnote) for Antwerp (1437), Biarcht (1401),
Strassbourg (1490), Cologne (1498), and Hamburg4tor some cities, we find change (and introthmng) over
time; in Amsterdam, for example, 1612: NoordkerR48, pp.1060ff.), in Middleburg 1570: Pols (1888, #93ff.);
and during the same period, for in Strassbourgndutiie 14 and 1%' centuries (see previously quoted sources).
Other cities include Brugge in the™dentury; for example, regulations from 1303 lithié number of cooperative
brokers to two, as in Enkhuizen 1637: Heijder (19¥.24) and Ulm 1522: Nubling (1890, p. 123).
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brokers were working against each other in comgdtin customers. Such behavior would not have
been in the interest of a town wishing to maximaegfare. Why is this so? The matching design
gives the broker incentives (via brokerage feesluse information to create market-clearing
matches?’ Competition among brokers reduces their willingnts reveal and share information,
which reduces the quality of the matches due t@mpete information. The wine brokerage
regulations from Colmar in 1379, for instance, n@man information-sharing obligation (Waldner
1907, p.33). We might then ask is why only smatiugs of brokers were allowed to work together:
one answer is fear of collusion. A strong coopeeatiorm might create incentives to violate
prohibitions on private business, whereas indep@nteokers might better control each other’s

actions.

7. Conclusion

This paper has examined market policies in the fofiorokerage regulations in late medieval and
early modern Central and Western Europe from 1850700 based on a sample of 70 towns. The
paper has identified brokerage as a trade-suppgorntiachanism implemented by town officials.
Brokers were instrumental in matching buyers aniérse offered quality certification services for
products and provided creditor certification seegidor customers who bought goods on credit.
Furthermore, brokers collected taxes for local gonents. Whether tax collection was performed
to provide merchants and citizens with public goodsvhether it served rent-seeking purposes

cannot be determined by this study.

This empirical investigation has shown that allethitypes of brokerage functions were applied
individually as well as in combination in individugegulations. The most frequent combination
observed was matchmaking and certification. Furtioee, we found period, geographic and
product-specific variations in the regulations. Trhatchmaking function was documented more
frequently and earlier than the certification fuont Trade-supporting institutions were found along
the most important trade routes. In addition, brage regulations for specific products correlated
with the trade routes for those products. Finatlifferent brokerage designs were related to

different product types.

To provide a more holistic perspective on brokeraggtitutions, we examine the case study of
Cologne to inspect individual brokerage regulatiand investigate how brokerage interacted with

other market institutions. We found that brokeragkeed played a prominent role in the allocation

197 For the formal argument, see Boerner and Quibt g2
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process. However, we also noted that brokerage leongmted or replaced other mechanisms.

These results allow us to identify specific infotraa and allocation problems during particular
periods, regions, and product markets reflectetiennstitutional designs observed. In additioe, th
empirical observations enable us to shed lighth@nimportance of formal market institutions in
general during the period under investigation. Base the economic analysis and interpretation,
the correlations between regulations and tradeachenistics suggest that such formal institutions
must have been important for the growth and dewvety of merchant cities. However, an
empirical exercise that shows formal causatioefisfor future study. Finally, an examination oéth
interplay between these formal regulations anddiby business activities of brokers, as observed
in complementary sources, would be of consideraibdzest but is beyond the scope of this paper.
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Appendix A: Tables of Statistics

Table 1: Brokerage Designs Descriptive Statistics

1) (2) 3) 4) (5) (6) (7) (8) (9)
#obser- # cities period  period population population river port seaport # trade routes
vations mean min mean min share share mean
(st. dev.) max (st. dev.) max
designs
brokerage 820 48 1462 1252 35795 1000 0.46 0.41 5.38
privilege (117) 1699 (27692) 137220
matching 409 32 1454 1252 38809 1200 0.31 0.51 4.83
(121) 1699 (30046) 122600
quality 243 26 1549 1291 34923 1000 0.46 0.44 6.24
certification (104) 1699 (23481) 78500
all
product 236 25 1549 1291 34068 1000 0.46 0.43 6.25
certification (105) 1699 (23101) 72980
creditor 128 11 1609 1406 48662 4595 0.22 0.77 5.73
certification (86) 1699 (20883) 78500
tax collection 173 24 1473 1285 16605 4420 0.74 0.14 5.84

(94) 1688  (14237) 66400

design combinations

matching, 24 7 1486 1372 15213 4595 0.88 0.08 7.20
certification, (82) 1685 (10405) 44300

and tax coll.

matching and 124 16 1579 1300 42271 4595 0.40 0.55 6.64
certification (113) 1699 (23801) 78500

matching and 49 8 1493 1372 14977 4595 0.73 0.22 6.16
tax coll. (75) 1685 (9128) 44300

certification 35 8 1478 1372 13712 4595 0.80 0.06 6.62
and tax coll. (80) 1685 (10662) 44300

exclusive designs

only 260 25 1392 1252 39532 4210 0.24 0.50 3.94
matching (72) 1675 (33049) 122600

only 107 18 1528 1291 28927 1000 0.50 0.36 5.87
certification (81) 1642 (21176) 71520

only tax 112 21 1465 1285 17636 4420 0.76 0.12 5.75
collection (100) 1688 (16646) 66400

total # 1611 70 1472 1241 34161 1000 0.50 0.39 5.55
observations (108) 1699 (26838) 137220

Notes: Columns (1) and (2) report the number oEolztions and cities that can be assigned to diffdirokerage designs. Columns (3) to (9)
report the mean, minimum and maximum values fontjtaive variables and the shares of all obseowatfor categorical variables for period,
demographic, and trade-geographic characteristlated to different brokerage designs.
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Table 2: Product Genres Descriptive Statistics

(1) (2) (3) (4) (5) (6) (7) (8) (9)
#obser- # cities period period population population river port seaport # trade routes
vations mean min mean min share share mean
(st. dev.)) max (st.dev.) max
products

wine & beer 124 33 1459 1252 23617 1200 0.69 0.19 5.62
(100) 1688 (21977) 107150

grain 78 26 1467 1252 36800 4360 0.35 0.58 4.27
(125) 1692  (25003) 170150

fish 89 22 1499 1320 29027 1000 0.67 0.21 7.49
(82) 1692  (20396) 125000

cattle & meat 51 19 1461 1252 23166 1200 0.76 0.14 6.98
(87) 1650 (16673) 45100

oil, fat & 61 23 1463 1252 30286 4904 0.39 0.48 5.03
butter (112) 1692  (27172) 107150

spices & dyes 77 27 1477 1252 33107 4700 0.45 0.40 5.31
(103) 1692  (25113) 107150

raw textiles 104 28 1459 1252 31370 4559 0.64 0.26 5.44
(102) 1692 (26214) 107150

fur, skin & 81 24 1448 1252 36332 1200 0.58 0.30 5.79
leather (101) 1699 (27419) 107150

cloth 108 32 1434 1247 32411 3000 0.65 0.23 5.69
(98) 1692  (25722) 107150

construction 78 22 1513 1252 37438 4370 0.50 0.49 5.71
material (115) 1692 (25512) 107150

metal 61 21 1448 1252 29396 4601 0.33 0.54 5.33
(105) 1692  (28150) 107150

finance 103 24 1498 1276 412449 4700 0.49 0.38 6.00
(126) 1699 (24076) 122600

property 47 16 1514 1276 36811 4300 0.47 0.40 5.59
(114) 1698 (25983) 114200

horses 83 24 1451 1252 28186 4700 0.64 0.18 6.18
(88) 1667 (24663) 107150

total 1611 70 1472 1241 34161 1000 0.50 0.39 5.55

(108) 1699  (26838) 137220

Notes: Columns (1) and (2) report the number oeolzions and towns that can be assigned to brg&dea specific products. Columns (3) to (9)
report the mean, minimum and maximum values fontjtaive variables and the shares of all obseowatior categorical variables for period,
demographic, and trade-geographic characteristlaged to brokerage for different products.
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Table 3: Product Genres and Brokerage Designs Degptive Statistics

O] (3) 4) (5) (6) (7) (8) (9)

#obser- #  brokerage matching certification quality creditwort tax matching and

vations cities privilege all certificti  hiness collection certification
products "
wine & beer 124 33 0.54 0.34 0.09 0.09 0.13 0.16 0.05
grain 78 26 0.67 0.32 0.15 0.15 0.12 0.21 0.09
fish 89 22 0.42 0.20 0.42 0.42 0.06 0.06 0.09
cattle & meat 50 19 0.58 0.20 0.24 0.22 0.04 0.22 100
oil, fat & 61 23 0.72 0.41 0.21 0.21 0.13 0.08 0.08
butter
spices & dyes 77 27 0.70 0.45 0.23 0.21 0.17 0.10 16 0
raw textiles 104 28 0.63 0.39 0.17 0.17 0.12 0.10 120
fur, skin & 81 24 0.73 0.38 0.17 0.17 0.15 0.10 0.11
leather
cloth 108 32 0.64 0.31 0.13 0.13 0.09 0.08 0.07
construction 78 22 0.67 0.37 0.36 035 0.22 0.04 0.18
material
metal 61 21 0.67 0.41 0.13 0.11 0.10 0.18 0.11
finance 103 24 0.65 0.28 0.18 0.17 0.16 0.07 0.15
property 47 16 0.66 0.32 0.23 0.21 0.23 0.11 0.17
horses 83 24 0.61 0.29 0.08 0.08 0.02 0.17 0.05
total 70 0.51 0.25 0.15 0.15 0.08 0.11 0.08

Notes: Columns (1) and (2) report the number oEolztions and towns that can be assigned to bro&dea specific products. Columns (3) to (9)
report the shares of all observations for diffetmokerage designs related to specific productgsou
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Table 1A: Statistical Significance Tests for Brokeage Designs

(1) (2) (3) (4) (5)
period population river  seaport # trade routes
paired t-test paired t-test port
(@ (b) (c) CY (b) (©) (@ (b) (©)
difference= t-value p-value difference= t-value p-value  chi2 chi2 differene= t-value p-value
mean mean p-value p-value mean
) regulation - regulation — regulation —
design mean other mean other mean other
obs. obs. obs.
brokerage 19.70 3.66 0.00 -3422 -2.57001 10.51 2.920 0.35 2.62 0.00
privilege 0.001  0.087
matching 24.36 394 0.00 -6263 -4.10.00 76.75 33.91 0.97 6.33 0.000
0.000 0.000
quality -91.46 -12.69 0.00 -846 -0.45 0.32 1.78 2.88 -0.80 -4.28 0.00
certification 0.182 0.090
all
product -91.10 -12.46 0.00 165 0.09 047 1.63 2.35 -0.80 -4.22 0.00
certification 0.201 0.126
creditor -148.84 -16.05 0.00 -15741 -6.44 0.00 44.10 87.35 -0.19 -0.76  0.22
certification 0.000  0.000
tax collection -0.47 -0.07 0.47 19840 9.41 0.00 6%6. 50.48 -0.32 -1.50 0.07
0.000 0.000
design combinations
matching, -22.83 -1.02 0.15 18725 341 0.00 14.70 9.49 -1.67 -3.04 0.00
certification, 0.000 0.002
and tax coll.
matching and -113.37 -11.64 0.00 -8729 -3.50 0.00 5.03 14.67 -1.16  -4.63 0.00
certification 0.025 0.000
matchingand -20.61 -1.31 0.10 19663 5.10 0.00 11.14 5.65 -0.63 -1.61 0.00
tax coll. 0.001 0.017
certification -12.34 -0.67 0.25 20535 450 0.00 13.7217.08 -1.01 -2.39 0.01
and tax coll. 0.000 0.000

Notes: The table indicates whether different bragerdesigns are statistically significantly relatedspecific periodic, demographic, and trade-
geographic distributions of brokerage regulatiddslumn (1) reports paired t-tests comparing difiess in the period mean for specific regulations
and the mean of the total number of all other olzg@ns. Column (1a) reports differences betweenpttriod mean for specific regulations and the

mean of all other observations; (1b), the relatedlties; and (1c), the related p-values. Similadyumn (2) reports paired t-tests for differences
population size. Columns (3) and (4) report whetmcific brokerage designs are statistically $icgmtly related to cities with river ports or

seaports. The columns reveal Pearson’s Chi-sqtetisties for one degree of freedom and associtealues. Column (5) reports paired t-tests for
differences in the mean number of trade routesipg$isrough a city for specific regulations vs. thean for the number of trade routes relative to

the total number of all other observations.
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Table 2A: Statistical Significance Tests for ProducGenres

1) (2) (3) 4) 5)
period population river seaport # trade routes
port
(@) (b) (© @ (b) (© (@ (b) (©
difference = t-value p-value difference = t-value p-value chi2 chi2 difference = t-value p-value
mean mean p-value p-value mean
product type product product
products — mean type — mean type — mean
other obs. other obs. other obs.

wine & beer 13.85 1.37 0.09 11438 459 0.00 18.4321.26 -0.075 -0.30 0.38

0.000 0.000

grain 5.39 0.43 0.33 -2760 -0.89 0.18 7.79 12.42 1.39 4.33 0.00
0.005 0.000

fish -27.95 -2.37 0.01 5849 1.86 0.03 11.3912.00 -2.06 -7.10 0.00
0.001 0.001

cattle & 10.76 0.69 0.24 11756 3.06 0.01 134.7313.88 -1.47 -3.82 0.00

meat 0.000 0.000

oil, fat & 9.67 0.68 0.25 4040 1.15 0.12 2.90 2.07 0.54 1.53 0.06

butter 0.089 0.150

spices & -5.97 -0.47 0.32 1120 0.36 0.36 0.68 0.08 0.25 0.80 0.21

dyes 0.410 0.778

raw textiles 14.22 1.29 0.098 2998 1.10 0.14 9.75 8.02 0.12 0.43 0.33
0.002 0.005

fur, skin & 25.88 2.10 0.02 -2273 -0.74 0.23 2.18 2.98 -0.25 -0.82 0.21

leather 0.140 0.084

cloth 40.55 3.77 0.00 1889 0.71 0.24 10.1211.85 -0.14 -0.53 0.30
0.001 0.001

construction -43.13 -3.44 0.00 -3431 -1.10 0.14 0.00 3.44 -0.16 -0.51 0.30

material 0.996 0.064

metal 24.82 1.75 0.04 4966 1.42 0.08 0.42 0.94 0.23 0.66 0.25
0.517 0.331

finance -27.80 -2.52 0.01 -7560 -2.77 0.00 0.10 0.04 -0.48 -1.75 0.04
0.755 0.851

property -42.74 -2.67 0.00 -2717 -0.68 0.25 0.20 0.06 -0.05 -0.11 0.46
0.654 0.809

horses 21.97 1.80 0.04 6313 2.09 0.02 6.8915.74 -0.66 -2.19 0.02
0.010 0.000

Notes: The table indicates whether product chariatitss are statistically significantly related periodic, demographic, and trade-geographic
distributions of brokerage regulations. Columnr@ports paired t-tests comparing differences inpiiod mean of rules for specific products
with the mean of the total number of all other otigtons. Column (1a) reports the differences betwtae period mean of the specific product
and the mean of the number of all other observati¢tb), the related t-values; and (1c), the rdlgtevalues. Similarly, column (2) reports the
results of paired t-tests for differences in popatasize. Columns (3) and (4) report whether brage regulations for specific products are
statistically significantly related to cities witlver or seaports. The columns report Pearson’ssGhare statistics for one degree of freedom and
associated p-value€olumn (5) reports paired t-test for differenceshi@a mean number of trade routes passing throwitly éor regulations for
specific products vs. the mean for the numberaafdroutes relative to the total number of all otieservations.
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Table 3A: Statistical Significance Tests for ProducGenres and Brokerage Designs

(1) (2) (3) (4) (5) (6) (7) (8)
#obser- brokerage matching certificat quality creditwor tax matching and
vations privilege ion all certificatio thiness collection certification
n

products
wine & beer 124 0.52 5.33 4.05 3.59 7.37 4.07 1.50
0.472 0.021 0.044 0.058 0.007 0.044 0.220
grain 78 8.12 1.89 0.01 0.04 1.45 8.17 0.18
0.004 0.169 0.939 0.861 0.229 0.004 0.668
fish 89 3.30 1.35 51.61 54.62 0.70 2.58 0.22
0.069 0.246 0.000 0.000 0.404 0.108 0.642
cattle & meat 50 0.74 0.94 4.45 3.32 1.17 8.99 0.32
0.389 0.331 0.035 0.068 0.280 0.003 0.569
oil, fat & 61 11.33 8.04 1.92 2.25 2.32 0.43 0.02
butter 0.001 0.004 0.166 0.134 0.128 0.513 0.885
spices & dyes 77 11.40 17.09 4.34 2.43 8.83 0.01 7.04
0.001 0.000 0.037 0.119 0.003 0.919 0.008
raw textiles 104 6.39 10.98 0.37 0.56 1.86 0.17 2.18
0.011 0.001 0.542 0.455 0.172 0.678 0.140
fur, skin & 81 16.38 7.41 0.32 0.47 5.50 0.07 1.39
leather 0.000 0.006 0.570 0.491 0.019 0.797 2.39
cloth 108 7.78 1.60 0.41 0.26 0.27 0.70 0.02
0.005 0.206 0.524 0.608 0.601 0.403 0.902
construction 78 8.12 5.96 27.72 26.13 21.50 4.06 12.07
material 0.004 0.015 0.000 0.000 0.000 0.044 0.001
metal 61 6.73 8.08 0.019 0.51 0.31 3.52 1.26
0.010 0.004 0.661 0.475 0.578 0061 0.261
finance 103 8.27 0.43 0.97 0.70 8.66 1.78 7.26
0.004 0.512 0.324 0.402 0.003 0.182 0.007
property 47 4.37 1.07 2.62 1.70 15.82 0.00 5.90
0.036 0.301 0.106 0.192 0.000 0.982 0.015
horses 83 3.87 0.56 3.02 2.70 3.66 3.43 1.03
0.049 0.455 0.082 0.100 0.056 0.064 0.310

Notes: The table indicates whether brokerage Bpegific product is statistically significantly a¢¢d to different brokerage designs. Columns (2) to
(8) reveal Pearson’s chi-square statistics fordegree of freedom and the associated p-values.
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Appendix B: Maps

Map 1: Sample of Cities with and without Brokerage

Notes: The dots mark all towns that are investgjated had, following Bairoch (1988), 5000 inhabitaait least once
during the investigation period (1200-1700). Thé mamed dots indicate the existence of brokerater@owns
(without brokerage) are marked by black dots.
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Map 2: Cities with Brokerage with Matchmaking Functions

Notes: Cities with brokerage with matchmaking fimts are marked with yellow dots and named. Othiscwith
brokerage (following map 1) are marked with redsdaridd named. The remaining towns are marked onbjdnk dots.
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Map 3: Towns with Brokerage with Certification Functions

L

Notes: Cities with brokerage with certification @ions are marked with yellow dots and named. Otltars with
brokerage (following map 1) are marked with redsdaid named. The remaining towns are marked onbjdnk dots.
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Map 4: Towns with Brokerage with Tax Collection Furctions

} OL3
Edn ot

Notes: Cities with brokerage with tax collectiométions are marked with yellow dots and named. QOtfiees with
brokerage (following map 1) are marked with redsdaid named. The remaining towns are marked onbjdnk dots.
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Map 5: Towns with Grain Brokerage and Trade Routes

Notes: Cities with grain brokerage are marked wélow dots and named. Yellow dashed lines inditléemain grain
trade routes. Other cities with brokerage (follogvimap 1) are marked with red color dots and nafieé.remaining
towns are marked only by black dots.
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Map 6: Wine Brokerage and Trade Routes

Hog) -
Zaandam(J " EQHILIEET Ble e |

Haanem . sAaiStedan

Rotterdaw (56
M8  Booventor®
Sd.r.g‘jsjm e

2 0
%9 #m‘g?ﬂ@? e ®

e Hannever
@ Braugbeh

[ ]
oltasscl

o . ° @ Lalpzly L ® Broslan”
G Bresiau
spe® & LY J*é@ﬂ@@m [l ®e . g
P Watzler ® < Erfug Ofsdgn ®e
L . % & .

() .
Ko Eﬂ A mﬁnl&zﬂm

oo : - I ¢ m
Ther  WEIEL g wolsusy o Pmm ® :

thetz ;;m@ Bicldcihcr ®Raaberg @rinn = —;
'y * Regensburg Fisi . {
Bostowo Sy
Slmsboury m.ﬁ%w@b'@ -.._
Ghlm e
e Higgen @ o Morehen © o ~
omga@m wg (- @Salzburg .- -~ ..[ Bfen
i °
i
=3 - Pt

Notes: Cities with wine brokerage are marked withpte dots and named. Purple dashed lines indibatenain wine
trade routes. Other cities with brokerage (follogvimap 1) are marked with red dots and named. Tinaireng towns
are marked only by black dots.
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