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Chapter 1

The Monetary Origins of the ‘Price
Revolution’: South German Silver
Mining, Merchant Banking, and
Venetian Commerce, 1470—1540

John H. Munro
University of Toronto

For almost four centuries, the mftux of Spanish-American silver had been viewed
as the primary culprit responsible for the 1nflation of the Price Revoiution era 1n
early-modern Europe, a sustained rise m almost all prices, lasting well more than
a century (in England, a seven-fold increase by the later 1640s; see Table L.
Such a view was first espoused during the Price Revolution era 1tself, first indeed,
within Spain itself, in a treatse that the cleric Azpilcueta Navarra, of the
Salamanca School, produced in 1556.! Much more famous, however, is the debate
that took place twelve years later (1568) between the French philosopher Jean
Bodin and his opponent, the royal councillor Jean Cherruyt de Malestroit, 1n the
Response de maistre Jean Bodin au paradoxe de Monsieur de Matestroit touchant
Uenchérissement de toutes choses et le moyen d'y remedier? The best-known
modern version 1s, of course, Barl Hamilton’s ciassic 1934 monograph, American
Treasure and the Price Revotutton n Spam, 1501—16502 In the past several
decades, however, this Bodin-tHamilton thesis, and more generally the primary
role of precious metals in ‘generating’ the European Price Revolution, have fallen
into great disfavour, as many historians have instead sought the causes of this and
other 1nflations m pre-twentieth century economic history 1n the dynamics of
demographic and other ‘real’ variables.?

The most compelling reason for rejecting the Hamilton—Bodin thesis, especially
1n explatning the wifial phase of the Price Revolution, 1s the simpie irrefutable fact
that persistent inflation had begun about thirty or so years -before Europe had
recerved any large quantities of Spanish-American silver, as early as ¢.1516-20 in
Northwest Burope, ana by 1521-25 m Spain itself (Table 1.1). Before joining
those who seek purely ‘real’ explanations for the Price Revolution, let us first
consider other possible monetary factors, at least as contributory causes, beginning
with the thesis of Bodin's opponent, Jean Cherruyt de Malestroit, who believed
that comnage debasements were primarily responsible. Certainly m the two prior,




Table 11 Composite price indices for Flanders, Brabant, England, and Spain (in guinguennial means: 1401--05 to 1596-1600; Price Indices:
mean of 1451=75 = 100, and mean of 1501-10 = 100}

Years Fianders Brabant England Spain T: Sitver  Spain II: Vellon Brabant England
5 yr mean 1451-75=100  1451-75=100  1451-75=100  1501-10=100  1501-10=10G  1501-10=100 1501-10=100
1401-05 8853 6427 114.84 5350 106 08
1406-10 10526 68 55 11123 5747 105.65
1411-15 9531 7397 108 11 6158 102 .68
1416-20 10738 8054 11340 6705 10771
1421-25 11218 90 19 101 48 7508 9638
1426-30 11777 10015 11227 8337 106.63
1431-35 12351 102 76 108 48 8554 103.03
143640 140 17 12543 12201 104 42 115.89
1441-45 113 50 105 48 92 53 87 81 8788
1446350 109 98 99 58 10G 90 82 89 9584
1451-55 10090 98 54 100:25 8203 9522
1456-60 117 86 114 58 97 06 6538 9219
146165 8871 9107 102.73 7581 9758
1466-70 5652 96 93 106.75 8071 101.39
1471-75 96 02 98 85 9776 8229 92 85
1476-80 117 21 120 69 90.06 10047 8554
1481-85 156 85 15575 127 38 125 .66 12099
1486-90 184 51 174 10 102.77 144 93 9761
1491-95 144 98 13322 106 80 11090 101 44
1496-00 10026 11535 9670 ) 96.03 9185
1501-05 12545 106.79 9243 104 43 10143
1506-10 114 80 103 .77 107 57 9557 98 57
151115 137 90 108.52 98 98 114 .80 10308
1516-20 15026 120.44 104 28 125.09 11439
1521-25 179 94 145 05 12214 14979 13872
1526-30 178 52 157.35 131 57 148 61 149 45
1531-35 173 99 15564 ) 13244 144 84 14783
153640 185 64 152 33 138 73 154 54 14469
154145 208 34 176.55 147 90 173 44 167 69
1546-50 169 42 229 64 165 89 16601 21812
1551-55 26052 27545 176 02 216.87 26163
1556-60 30072 31585 154 60 250 34 30000
1561-65 31394 289 31 22343 261 34 27479
1366-70 31829 29229 22773 26496 27763
1571-75 423 43 296.10 24676 352 49 281 24
157680 480.72 336 50 247 81 400.18 31961
1581-85 61742 33752 26907 51398 32058
1586-90 79975 38717 27497 ’ 665 77 367.74
1591-95 688 33 416.01 284 42 ) 57301 395 14
1596-00 75295 340.34 32097 32098 626 .80 51342
1601-05 61232 46127 34592 35243 509.74 438 12
1606-10 61589 497 00 33011 33531 51271 472 06
161115 63613 53284 31681 322 67 529 56 566.11
161620 626 96 52039 32856 33564 52192 494 28
1621-25 81575 529.72 31785 34472 679.08 503 14
1626-30 919.63 52506 328 04 410.81 76557 498 72
1631-35 908.33 608 38 32991 39512 75632 577 86
163640 967 67 61513 32347 408 66 803 35 584 26
1641-45 987 17 560.50 31349 432 48 82178 53237
1646-50 1,015.14 734.39 343.36 457.09 845.07 697.54
Sources:

England: E Henry Phelps Brown and Sheila V. Hopkins. Seven Centuries of the Prices of Consumables Compared with Builders’ Wage-Rates’. Economica 23:92
(Nov 1956). reprinted in EH Phelps Brown and Sheila V. Hopkins. A Perspective of Wages and Prices (London 1981}, 13-59, containing additional statistical
appendices not provided in the original publication. or in earlier reprints

Flanders: Stadsarchief Gent. Reeks 400:7-334 Stadsrekeningen 1350-1500 (for cloth prices) in: Charles E Verlinden E Scholliers. H. Coppejans-Desmedt. Jan
Craeybecks etal eds Dokumenten voor de geschiedenis van prijzen en lenen in Viaanderen en Brabani/Documents pour servir 4 Uhistoire des prix et des salaires en
Flandre et en Brabant, 4 vols (Bruges, 1965%; M I Tits-Dievaide, La formation des prix céréaliers en Brabant et en Flandre au XVe siécle (Brussels 1975); John H
Munre, ‘Mint Qutputs Money. and Prices in Late-Medieval England and the Low Countries’ in: Minzprdgung, Geldumlauf, und Wechselkurse/ Minting, Monetary
Circulation, and Exchange Rates. Akien des 8th International Economic History Congress, ed Eddy Van Cauwenberghe and Franz Irsigler (Trier, 1984) 31-122.
Brabant: Herman Van der Wee, ‘Prijzen en lonen als ontwikkelingsvariabelen: Een vergelijkend onderzoek tussen Engeland en de Zuidelijke Nederlanden 1400-1700°,
in: Album aangeboden aan Charles Verlinden ter gelegenheid van zijn dertig jaar professoraat (Gent 1975). 413—47; reissued in English translation (but without the
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tables) as ‘Prices and Wages as Development Variables: A Comparison Between England and the Southern Netherlands 1400-1700 . Acta Historiae Neerlandicae 10 -

(1978): 58-78; and reprinted in Herman Var der Wee. The Low Countries in the Early Modern World, 223-41; Herman Van der Wee, Growth of the Antwerp Marker

" and the European Economy. 14th to 16th Centuries 3 vols (The Hague 1963).
Spain: Earl |. Hamilton, American Treasure and the Price Revolution in Spain 150]1-1650 (Cambridge MA . 1934; reissued 1965), 403, Appendix VIII for silver-based

commodity prices; 271, 278 Tables 27 & 29, for vellon-based commodity price indices (real wages divided by meney wages); see also 189, Table 21 (commodity prices
1501-50). 198 Table 23 {commodity prices 1551-1600); 215, Table 25 (commodity prices 1601-50)

Table 1.2 Mined outputs of gold and silver fiom Spanish America and exports of gold and silver bullion to Seviile (in kg of fine metal, in
quinquennial means, 1501-05 to 1656-61)

Years Potosi: Zacatecas: Total known Mearn fine Mean fine Index of silver Index of

silver outputs siiver outputs silver mining gold imports silver imports  imports: Seville, mined outputs,
(kg) (kg) outputs (kg) (kg) kg 1591-1600=100 1591-1600=100

1501-05 51724 000C 000

1506-10 682 69 000 000

1511-15 G99 95 0.00 ¢ 00

1516-20 83070 000 000

1521-25 111.88 340 0.00

1526-30 86593 2634 om

1531-35 854 41 5.09079 188

153640 2,038 86 12,147 99 449

154145 2,363 40 16,815 87 621

154650 2,628 03 18,698 76 691

1551-55 64,848 88 64,848 88 4,707 31 3347921 1236 31.39

1556-60 5433574 21,294 68 75,630 42 3,816.70 27,145 03 1003 36 61

156165 56,080 38 27,761 40 83,841.77 1,019 64 83,373.92 3079 4059

1566-70 51,717 86 31.498 08 8321594 1286 54 105.197.84 38 85 40.29

1571-75 36,439 01 3592521 7236422 77006 91,353 22 3374 3503

1576-80 111,607 53 30,389 38 141,996 50 1,11577 132,365 17 48 89 68 74

1581-85 168,398 46 27,613.05 196,011 51 1,33621 232,207.57 8576 94 .89

1586-90 176,839 51 28,41340 205,252 91 1,084 12 188,397 97 69 58 §9.36

1591-95 192,454.49 27,002 87 219,457 36 1,966 28 273,704 54 101 09 106 24

1596-00 169,671 92 24,005 40 193,677 32 1,924 01 267,82077 9891 9376

1601-05 183,470.02 29,736 38 213,206 40 . 1,028 81 193,590.35 71.50 103 21

1606-10 158,273 46 34,121 27 192,394 73 1,324.00 249,135 90 9201 9314

1611-15 161,108 67 4751724 208,625 91 79509 196,820 45 72 69 101 00

1616-20 139,403.77 48213.16 187,616.94 976 10 241,630 75 8924 90.83

1621-25 134,795 .30 55,609 74 190,405 04 404 37 223,022 55 82 37 9218

1626-30 130,628 28 47861 74 178,450 02 37359 206,045.26 7610 8641

1631-35 124,267 78 47,934 53 172,262 31 126 99 143,003 28 5282 8336

1636-40 147,647 32 31,044.38 178,691 70 12109 136,348 .64 5036 8651

1641-45 113,646.36 28,101 07 141,747 43 16703 113,880.78 42 06 68 62

1646-50 121,192.60 3021572 151,408 32 142 84 97,396 41 3597 7330

1651-53 69,371 13 31,046 27 130,417 40 6427 60,685 98 224) 63 14

165660 103,710.82 26,373.41 130,084.23 29.62 27,965.33 10.33 62.97

Notes:

Conversion ratios employed: 1 mark = 8 ounces = 2300475 grams of alioyed silver = 226 90 grams of fine silver = 8 75 pesos = 2380 maravedis; and silver pesos of 8
reales or 272 maravedis= 25 931 grams

Hamilton, both in his original article of 1929 and subsequent monograph, provided no annual data on treasure imports In that monograph, American Treasure and the
Price Revolution in Spain. 1501-1650 (1934) his Table 1 (p 34) supplied the quinquennial (five-year) means of the aggregate values of gold and silver imporzs in terms
of pesos of 450 maravedis; his Table 2 (p 40} provided the decennial mean percentages of total values of these imports in fine gold and silver; and his Table 3 (p 42)
provided the decennial mean imports of both gold and silver in grams of fine metal. I have therefore used his Tables 1 and 2 to estimate the quinquennial means of both
silver and gold imports in kilograms from the decennial mean data supplied in his Table 3

Sources:
Potost and Zacatecas silver outpats: Peter Bakewell, ‘Registered Silver Production in the Potosi District, 1550-1735°, Jahrbuch fiir Geschichie von Staat, Wirtschaft

und Gesellschaft Lateinamerikas, 12 (1975), 68-103; Peter Bakewell. "Mining in Colonial Spanish America’. in: The Cambridge History of Latin America, 2: Colonial
Latin America, ed Leslie Betheli (Cambridge and New York, 1984} 105-51; Peter Bakewell, Silver Mining and Society in Colenial Mexico. Zacatecas, 1546--1700
(Cambridge, 1971); Harry E. Cross, ‘South American Bullion Production and Export. 1550-1750 . in: Precious Metals in the Later Medieval and Early Modern Worlds,
ed John F. Richards {(Durham NC 1983), 425-39; Richard L Garner, ‘Long-term Silver Mining Trends in Spanish America: A Comparative Analysis of Pern and
Mexico', American Historical Review, 67:3 (1987): 405-30; D A Brading, "Mexican Silver Mining in the Eighteenth Century: the Revival of Zacatecas’ Hispanic
American Historical Review 50:4 (1970): 665-81

Spanish-American gold and silver imports into Seville: Earl Hamilton Imports of American Gold and Silver into Spain, 1303-1860", Quarterly Journal of
Econamics, 43 (1929): 436-72; Barl Hamilton, American Treasure and the Price Revolution in Spain Table 1 p.34; Table 2. p 40; John H. TePaske *New World Silver,
Castile, and the Philippines 1590-1800" in: Richards ed FPrecious Metals in the Later Medieval and Early Modern Worlds, 425-45; Table 1, p 441
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6 Globat Connections and Monetary History

late-medieval centurnies, Western BEurope had experienced many episodes of
debasement-induced inflations, some quite horrendous, particularly 1n France, the
Low Countries, and Italy. In the Price Revotution era itself, England’s ‘Great
Debasement’ under Henry VIII immediately comes to mind. But those
debasements began far too fate, in 1542, and ended too soon, i 1552, to do more
than aggravate, tetnporarily albeit seriously, the ongomng inflationary processes of
England’s own Price Revolution. Before that, from 1464-65 to 1542, England had
enjoyed almost perfect monetary stability, briefly interrupted m 1526 by one
relatively manor ‘defensive’ debasement (11.25 per cent weight reduction), when
the bulk of the comnage was underweight.’ England’s commercial partner, in the
cross-channel Burgundian Netheriands, had similarly enjoyed an atmost perfectly
stable coinage from 1496 to 1553, except for a very minor silver-coinage
debasement of 3.3 percent in 1521.% Even France, by far the worst medieval
offender, had also enjoyed a stable cowage from 1488 1o 1519. In that latier year
the silver coinage underwent a modest debasement of 11.7 percent, thereafter
remainmg perfectly stable until 1541, when 1t underwent another 11.0 percent
debasement, which was followed by another three decades of perfect monetary
stability (to 1572).7 In Sparn 1tself, the silver real coinage retained perfect stability
from 1497 throughout the entire Price Revolution era, while the gold excetente and
escude colnages were revalued 1w 1537 by 5.13 percent and then in 1366 by
another 12.5 percent, to accord with rising gold:silver ratios.® Clearty, therefore,
Malestroit was quite incorrect. Comnage debasements had nothing to do with the
onset of the Price Revolution; and those few that did occur m the first half of the
sixteenth century, except for the English ‘Henrician’ aberration, were
exceptionally mild compared to those of the fourteenth and fifteenth centuries.’

Nevertheless, by the early sixteenth century, Western Europe had been
undergoing two momentous changes 1w its precious metal stocks that have been
largely neglected by most historians of the Price Revolution, First, from about the
1460s or early 1470s, from therr Gold Coast fortress of the Sdo Jorge, the
Portuguese were exporting considerable amounts of ‘Sudanese’ gold, which West
Afticans were extracting from the Senegal, Niger, and Volta River basins.
According to estumates of Wilks, mean annual shipments had risen to 170 kg by
1480, and peaked at 680 kg m the late 1490s; according to estimates of Ward
Barrett and other scholars, the Portuguese delivered a total of about 17,000 kg of
gold between 1470 and 1500 (annual mean of 567 kg) and another 19,000 kg
between 1500 and 1550 (annual mean of 380 kg).' Then, from the earty sixteenth
century, the Spanish and Portuguese began furmshing gold from ther new
American colonies. As Table 1.2 indicates, the estimated annual mean mports of
gold 1nto Seville alone were: 621 kg in 1503-10 (8-year mean); 915 kg in
1511-20; 490 kg 1n 1521-30; 1,447 kg in 1531-40; and 2,498 kg 1n 1541-50. By
1550, Seville had received a total import of about 58,431 kg of gold, or the current
value equivalent of about 642,741 kg of silver (if we use a gold:silver bimetallic
ratio of 1:11 for this era).

i
i
i
I
!
I
i
|

The Monetary Origins of the ‘Price Revolution’ T

The monetary consequences of these gold inflows are, however, quite
problematic. In the first place, the Portuguese gold imports from West Africa were,
to some immeasurable extent, merely a diversion of gold that had earlier been
exported from the very same ‘Sudanese’ sources, principally via Timbuktu, across
the Sahara to various Mediterranean ports. Secondly, from 1500, the Portuguese
were using some of this gold, along with silver, in conducting their newly
established seaborne trade with India and Indonesta. Thirdly, most West European
economies conducted their domestic commerce with silver coinages, using silver-
based moneys-of-account, In theory, a large gold influx should have had
deflationary consequences for silver-based pricing systems — unless the new gold
stocks released or diverted some silver from regional or mternational commerce
into domestic commerce. In any event, the continued and mexorable rise of the
bimetallic ratio - in Spam from 1:10.11 1 1497 to i:15.45 in 1643 - indicates that
European supplies of silver mcreased by far the more of the two metais.!!

Indeed, Western Europe’s most momentous monetary change both before and
during the first phase of the Price Revolution was based upon a silver—copper
runing boom 1n Central Burope, begmning in the 1460s and reaching 1ts peak
the 1540s. According to Adolf Soetbeer, the first of the few to comment on this
phenomenon, aggregate silver production from nunes in Southern Germany,
Austria, Bohemia, Slovakia, and Hungary had risen to about 35,000 kg per year in
the period 1493—1520, and reached a maximum of about 47,000 kg silver per year
year in 1520-44.12 Subsequentty, John Nef, contending tbat Soetbeer had grossly
underestimated the outputs from the new German/Bohemian mnes, produced a
new estimate for maxamum output of mined silver in 152633 of between 84,200
kg and 91,200 kg per year. In his view, even the lower-bound estimate represented
a quintupling of Europe’s mined silver outpats from those of the mid-fifteenth
century, when European mining was in the doldrums.!3

Since then, no one else has provided new aggregate esttmates, though several
recent more regionally focused studies do permit a more precise picture of the
mining boom: m specific parts of Saxony (Schneeberg, Annaberg, Marienberg),
Thuringia (Eisteben, Hettstedt), the Austrian Tirol (Schwaz region only), Bohermia
(Joachimsthal, Kutna Hora, Kasperska Hora), Slovakia (Thurzo-Fu gger Co.), and
Hungary (Nagybanya, Kérmocbanya). For the decade 1471-80, the aggregate
mean annual output of the Central European silver mines can be estimated at
17,447 kg of fine metal, though data are available for only a few of the operating
munes (Table 1.3). By 1491-1500, these mmes were collectively producing a mean
annual output of at least 25,450 kg of silver; in 1501-10, 32,624 kg; in 1511-20,
34.818 kg; m 1521-30, 42,371 kg; peaking it 153140 with an annua! mean of
52,525 kg; and declining to an estimated annual mean of 42,371 kg in 154150,
Certainly these data must underestmate the true annual means of the Centrai
European silver outputs by some considerable margin. because of periodic lacunae
in the annual data for many of the mines listed above, and furthermore because of
the exclusion of many other umportant mines whose output data were too sporadic



Table 13 Silver ontputs from the major South German—Central European mines (in kg of fine metal in quinquennial means: 1471-75 to 1546--50)

Years Saxony, Thuringia Bohemia — Bohemia — Slovakia — Hungary — Tyrol — Total,
est total est. total Joachimsthal ~ Kutna Hora Fugger— Nagybanya Schwaz estimates
) Kasperska Hora Thurzo Kérmocbanya
kg) kg) {kg) (kg) {kg) (kg) (kg) (kg)
1471-75 4,360 94 4,500.0 4,11250 12,973 44
1476-80 10,317 46 4,250 0 7,354 00 21,921 46
1481-85 3,743 30 4,000.0 1,800.0 9,745 80 19,289 10
1486-90 277604 3,7500 35230 12,751 00 22,794 04
1491-95 3,757.33 3,5000 1,957.12 35230 1242275 25,160.21
1496-00 4,641 69 3,250.0 195712 3,7959 12,094 50 25,736 17
1501-05 807023 3,000 0 2,87047 4,068 7 11,766 25 30,684 65
1506-10 741641 4,626 19 2,7500 3,980 76 43416 11,438.00 34,562 92
151i-i5 6,925 10 571242 2,500.0 3,632 11 4,614 4 11,109 75 34,464 81
1516-20 5,189.14 6,079 43 3,970 00 | 2,2500 1,98307 48873 10,781 50 35,140 .43
1521-25 3,701 18 6,301 73 9,703 24 2,0000 2,486.46 5,160.1 10,45325 39,806.00
1526-30 342512 7,889.16 13,795.32 20000 2,269 15 54330 10,125.00 44,936 74
1531-35 6,003.07 6,300 90 16,554 81 2,000 0 2,269.13 54330 10,125 00 49,345 92
153640 14,973 18 5,734 07 13,248 01 3,947.0 2,243 58 54330 10,125.00 55,703.84
154145 7,739 26 6,144 00 10,936 .85 39970 2,141 55 54330 9,963 49 46,355 16
1546-50 4,131.66 6,576.20 10,936.85 700.0 2,141.55 5433.0 9,963.4% 36,882.76

Sources:
S Cirkovi¢ The Producticn of Gold. Silver. and Copper in the Central Parts of the Balkans from the 13th to the 16th Century’, in: Precious Metals in the Age of

Expansion. ed Hermann Kellenbenz (Stutigart, 1981), 41-69; J JandCek, L’argent tchéque et la Méditerranée, XIVe—XVe sitcles , in: Mélanges en Phonneur de
Fernand Braudel Hisioire économique du monde méditerranéen 1450-1650.ed E Labrousse (Toulouse 1973) 245-61; Hermann Kellenbenz, ‘Europiisches Kupfer
Ende 15 bis Mitte 17 Jahrhundert: Ergebenisse eines Kolloquiums . in: Schwerpunkte der Kupferproduktion und des Kuppferhandels in Europa, ed Hermann
Kellenbenz (Cologne, 1877) 290-351; Hermann Kellenbenz, ‘Production and Trade of Gold Silver, Copper, and Lead from 1450 to 1750° in: Kellenbenz ed. Precious
Metals in the Age of Expansion, 307-61; Adolf Laube. Snidien tiber den erzbirgischen Silberbergbau von 14701546 (Leipzig, 1974); John Nef ‘Silver Production in
Central Europe, 1450-1618". Journal of Political Economy. 49 (1941): 575-79; Oszkar Paulinyi 'The Crown Monopoly of the Refining Metallurgy of Precious Metals
and the Technology of the Cameral Refineries in Hungary and Translyvania in the Period of Advanced and Late Feudalism (1325-1700} , in: Kellenbenz, ed , Precipus

Metals in the Age of Expansion. 27-39; Georg Schenk, “Uber die Anfinge des Sitberbergbaves von St Joackimsthal , Der Anschnize 19 (1967) and 20 (1968}, Josef
Vlachovie, ‘Siovak Copper Boom in World Markets of the Sixteenth and in the First Quarter of the Seventeenth Centuries’, Studia historica slovaca. 1 (1963): 6,3—95'
Ekkehard Westermann . Das Eislebener Garkupfer und seine Bedeutung fiir defy europdischen Kupfermarks, 1460-1560 {Vienna, 1971); Westermann, Die Bedeumng,
des Thiiringer Saigerhandels fisr den mitteleuropiischen Handel an der Wende vom 15 zum 16 Jahrhundert' Jahrbuch fiir die Geschichte Mittel- und Ostdeutschigngds
21 (1972} 68-92; Westermann, Tendencies in the Furopean Copper Market in the 15th and 16th Cemsuries’ in: Kellenbenz, ed., Precious Metals in the Age of
Expansion T9-86; Westermana. “Communication (with graphs)’ to the Eighth Internationa! Economic History Congress, Secticn C, Budapest (1982); Westermann ‘Die
Unternehmungsform der Saigerhandelsgesellschaft und ihre Bedeutung fiir den oberdeutschen Friihkapitalismus: Forschungs-stand und -aufgeben’, in: I ‘impresa
{ftdusrria commercio. banca seccoli XIT-XVIHI, ¢é. Simonetta Cavaciocchi (Prato, 1991) 577-86; Westermann “Uber Wirkungen des europsischen Ausgriffs nach
Ubersee auf den europiischen Silber- und Kupfermarkt des 16 Jahrhunderts', in; Columbus. Tradition und Neuerung, ed Armin Reese (Idstein 1992) 52-69
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and discontimuous for calculating annuai means. Nevertheless, some individual
statistics of annual silver outputs can be given for the following additional mines
1n various scattered years: for Rammelsberg (South Germany): 2,105 kg m 1526;
for Freiberg (South Germany): a mean of 2.100 kg in 1526-30: for Rattenberg
{Austria): 1,503 kg i 1528; for Salzburg (Austria): 2,250 kg in 1520; and for Tirol
other than Schwaz: 14,812 1n 1486; 8,851 kg 1n 1505; 15,710 kg in 1523; and
10,013 kg 1n 1530.15

If aggregate estimates extrapojated from combining these two data sets would
evidently lie between those of Soetbeer and Nef (though perhaps cioser to Nef’s
- estimates for the 1520s), we are still quite justified i contending that the
magnitude of this Central Buropean mining boom vastly exceeded the scale of
Spanish-American silver imports for the first half of the sixteenth century. As
Table 1.2 indicates, not until the decade 1531-40 are the first significant silver
imports recorded at Seville, with an annual (estimated) mean of 8,619 kg, Annual
mean 1mports rise, thereafter, to 17,757 kg in 1541-50, to 30,312 kg in 155160,
and finally leap to an estimated mean of 94,286 kg m 156170, when mean annual
silver outputs at Potost (Viceroyalty of Peru) and Zacatecas (Mex1co) combined
had reached 83,529 kg. By that time, the Central European silver mines were
experiencing dirmmshing returns and falling outputs; and they could not compete
with the cheaper Spanish-American silver imports, whose costs had fallen sharply
with the introduction of the mercury amalgamation process. !

To understand the origins, nature, and true significance of this South
German—Central European silver and copper muming boom, we must go back to
the very severe monetary contraction that had beset the West European economy
in the mid-fifteenth century, in particular from the 1440s to the 1470s, when most
mints had drastically reduced tilerr comage outputs and many had been forced to
close.!” Whether this so-called ‘bullion farmine’ was the consequence of a
coniraction 1n monetary siocks or in monetary flows, the consequence, certainly
for Northwest Europe, was a pronounced and persistent deflation, affecting
ndustrial and livestock prices as well as grain prices. In England. as Table i.1
indicates, the Phelps Brown & Hopkins composite price index fell by 26.2 percent,
from a quinquenntal mean of 122.0'in [436-40 to one of 90.0 in 147680, despite
Edward IV’s 20 percent debasement of the silver coinage i 1464—65.18 In
Flanders and Brabant, the deflationary nadir was reached carlier, 1n the 1460s,
because of the ensumng and more severe Burgundian coinage debasements
(1466-92). From 143640 to 1461-65, the similarly weighted Flermish composite
price index fell by 36.7 percent, from a quinquennial mean of 140.2 to one of 88.7:
and the comparable Brabantine composite mndex fell by 27.4 percent, from a mean
of 125.4 to one of 91.1.1%

Since these are all silver-based price indices, that deflation necessarily reflects
arise n the value of silver: each ounce or gram of fine silver commanded a greater
quantity of goods represented in the composite price index. We may legitimately
assume that silver had become more valuable because it had become more costly
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to produce and thus scarcer i supply, with the closure of so many- European mines
and with sharply declining outputs of those that struggled to remain open.
According to Nef and Braunstewn, European silver mining had experienced no
significant techmical iunprovements since the later Roman era. By the early
fifteenth century, as silver seams became less accessible, many mines had fallen
victim to dimimishing returns, severely rising margnal costs, and often drastic
flooding. As a major exampie, silver output from the Bohemian mines at Kutna
Hora, once the most productive 1 Europe, had fallen from a mean of about 30,000
kg per year in 130030 to one of about 10,000 kg mn 1370-1420, and to Just 4,500
kg in the 1460s, even after recovering from the physical disruptions of the Hussite
Wars (1419-36).2¢

These circumstances, but 1 particuiar the rising commodity vaiue of silver as
reflected by the mid-century deflationary trends, therefore provided the economic
mcentives that heip to explain the dramatc technotogical revolutions that sparked
a veritable mining boom 1 both silver and copper mn South Germany and adjacent
zones 1 Central Europe from the 1460s. That this region contained vast deposits
of argentiferous—cupric ores had long been known; but only with the development
of this twin set of technological innovations did their explortation finally prove to
be economucally feasible. The first and most important was the
Saigerhiittenprozess, a chemical process that utilized lead in smelting to separate
the silver from the copper ores. The other key mnovations were mechanical
devices to resolve the widespread problem of flooding 1in mountainous mines:
chiefly with water- and horse-powered drainage pumps and better-designed adits
or drainage tunnels, which thus permitted much deeper shafts to be constructed.

Although experimentation with these processes had begun in the early fifteenth
century, they were not applied on any significant scale until economic conditions
became more propitious in the 1450s, as mdicated by the licence that the Duke of
Saxony 1ssued for the Saiger process m 1451, and by the 1oventory of a Nilmberg
smelter-foundry 1n 1453, Shortly thereafter, evidence for tie application of the
Sauger process multiplies: at the Hisleben mines in Thuringia (Schleusingen, 1461;
Grifenthal and Hohenkirchen, 1462; Steinbach, 1464); at Mogild, near Cracow
(1469); and at Chemnitz, Saxony (1471). By the early 1470s, as Table 1.3
indicates, the first detailed evidence 1s recorded for newly mined silver outputs,
when the Saxon mines of Schneeberg, Annaberg, and Marienberg produced a
combined mean annual output of 4,360.9 kg of silver, while those of Schwaz 1n the
Austrian Tirol produced a mean output of 4,112.5 kg of silver (compared to an
estimated mean output of about 4,500 kg at Kutna Hora). By 1486--90, the mean
annual output of the Central Buropean silver mines (those specified above and the
Hunganan mines) had nisen to 22,794 kg; and within Jjust twenty years (that is, in
1506-10), those silver-mining outputs had risén to an annuai mean of 34,5603 kg.
Suzely, by that time, this Central European silver-muning boom should have

resolved any ‘silver famime’ that Western Europe may have experienced at the
close of the medieval era.
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Table 1.4 Outputs of the Burgundian mints in Flanders and Brabant (in kg of fine metal, with values m Flemish Pounds Groot; quinquennial means, 1426-30 to 1596-1600

Year Silver: Silver: Silver: Silver:  Silver: Silver: Gold: L Gold: Gold: Gold: Goid: Gold: Total: % %
Flanders Flanders Brabant Brapamt  Flanders & Flanders &  Flanders ,V Flanders  Bravant  Brabant Flanders & Flanders & Flancers &  oftotal  of total
(kg) (£ gr) (kg) (£ gr.) Brabant Brabant (kg (£ gr) (kg) (£gr) Brabani Brabant Brabant ingold 1 siiver
: (kg) (£ gr.) : (kg) (£gry - (£gr)

1426-30  5,724.635  30,932.966 906.533  4963.716 6,631.168  35,896.682 372372
1431-35 4,568.739 23,495.926 459.154 2401134 5027.894  25.897.060 313.963
1436-40 3,505.132 17,981.664 869.701 4,460.388 4374833 22442052  241.904

22373.694 161136 10424.924 533.508  32,798.618  68,695.300 4175 5225
17.491.002  399.648 24.822.692 713.610 42313.694 68,210.754 62.03° 3797
13,483.328  220.777 12,305.710 462.681 25780.038  48,231.090 53.47 46.53

144145  102.683 527.552 0.000 0.000 102.683 527552 111931 6,466,290 0.000 0.000 111.931 0,466,200  6,993.842 9246 7.54
1446-50 5.911 40.786 0.000 0.000 5.911 40.786 2.550 148.084 0.000 0.000 2,350 148.084 188.870 78.41 21.59
1451-55 53.164 283.98¢ 48.651 267.270 101.816 551.250  322.409 19,759.234  258.667 15,852.734 581.075 35611.968  36,163.218 98.48 1.52
1456-60 51.302 336.654 11.207 62.350 62,509 39%.004  160.791 : 9,854308  65.268  4,000.050 226,060 13,854.358  14,253.362 97.20 2.80
1461-65 0.000 0.000 0.000 0.000 0.000 0.000 6.596 , 404.224 0.000 0.000 6.596 404224 404224 100.00 0.00
1466-70 2973690 17,957.102  1,475.960 8,860.690 4,.451.650 26,817.792  186.880 | 12,116676 56288  3,622.242 243.168 15738918  42,556.710 36.98 63.02

1471-75 4,619.347  28,258.168  2,694.637  16,933.536 7,313.984 45,191.724 140215
1476-80 4,078.520 2B,866.250  5262.975 38,770.00f 9341495 67636251 186.598
1481-85 1997.516 16,669.166  3,579.950 31,757.512 5,577.466 48426678  27.255
1486-90 940931  9,235614  3,612.131 44214174 4,553.062  53,449.788 0.000
1491-95 1039270 7,332.372 ~ 1485563 10,663.786 2,524.833  17,996.158 9.272
149600 2,071.913 17,066911  2.801.051 23,676.880 4,872.964 40,743.791 293421
1501-05  910.327  7.810.794  2,247.509 19,092.118 3,157.83¢ 26902913 154.371
1506~10  243.983  2,188.306  1,139.746 9,703.850 1,383.730  11,892.196  47.850
151115 153.535  1,389.558  1486.847 12,684.560 1,640.383 14.074.127 48.875
1516-20 76.582 679.285 628.540 5,473.336 705.122 6,152,620 9.302
1521-25  468.573  4,137.139 1435624 12,640.980 1,904.198 16,787.119 422.19]
1526-30 561757 4997960  2,418.118 21,200,520 2,979.875 26,19847%  46.009
1531-35 249983 2223706 2,646207 23211721 2,896.280  25,435.427 16,642
1336-40 546453 4,832.122  4,818.534 42465771 5364987 477297893  28.529
154145 521.065 4608512 1796380 15,819.922 2317446 20428434  43.117
1546-50 196049  1,752.545 1262233 11,135.117 1458283 12.887.662  33.034
1351-55 752158 6,622.701  5201.849 46,549.003 5954007 53,171.703  30.124

10,042.534 120987  8,884.980 261.202 18,927.514 64,119238  20.52 70.48
14335372 193453 14,873.126  380.051 26,208.498  96,844.749 30.16 69.84.
2470546 25563 2,265.146  52.818 4,735.692  53,162.370 8.01 91.09

0000 112,938 20,319.780 112.938 20,319.780  73,769.568 27.54 7246
623.804  10.035 +649.857 19308 1,273.661  19,269.819 0.61 9339
27548326 181212 16,915.954 474.633 44464280  85,208.071 5218 471.82
14,639.133  384.500 36,473.397 538.871 51,112.530 78,015.442 65.52 34.48
4,544.799  263.629 25,030.810 311480 29,575.609  41,467.805 71.32 28.68
4640077  208.824 19,819.723 257.699 24,459.800  33,533.927 63.48 36.52
883470 135792 12896402 145.094  13,779.872  19,932.492 69.13 30.87
40,657.208 884,397 86,866.249 1,306,588 127,553.456 144,350.575 88.37 11.63
4,4355.388 194981 20,107.277 240990 24,562.665  50,761.144 48.39 51.61
1578296 119.590 11925200 136232 13,503.586  38939.012 34,68 65.32
2750162 110,134 10,693.539 138.663  13,443.702  60,741.595 22.13 7187
4,141.567 500783 45,196.492 543900 49,338.059" 69,766.493 70.72 29.28
3,156.632  698.597 57,500.833 731.630 G0,657.466  73,545.128 82.48 17.52
2,874.396  727.572 68944.613 757.697  71,819.009 124,990.713 57.46 42.54

1556-60 4,067.687 39,193,713 8078382 78,979.118 12,146.060 118,172.831 36718 “ 3,902.567 615361 62,052435 652080 © 650955.002 184,127.833 3582  64.18
1561-65 1,558.394 15888705 6819345 69,590.637 8,377.738 85479342 273331 30370702 307176 33,863.727  580.507 64243436 149722777 4291  57.09
1566-70 3,388.042 34,591.355 14,806.057 153,173.323 18,194.095 187.764.677 166441 18,492.398 100417 11,014.003 266.858 29,506.401 217271079  13.58  85.42
I571-75 916071 9879295 11431522 119,719.206 12,347.593 129598501  7.244 _ 898.538 69787  7,688.906  T7.032 8587444 138,185.946 621 9379
1576-80 1,805.157 20,965.497  4,785.828 S58,061.608 6,590.985 79,027.105  6.986 : 890.548 31375 4347075 38361 5237623 84264728 622 9378
1581-85 329759 5231483  1,066.340 14,8815837 1,396.009 20113320 60777 : 12,306.744 93743 15651211 154.520 27.957.956 48071276  58.06  41.84
1586-00 273461 4292492  9,850.927 143,697.574 10,124.388 147,990.065  10.456 1,635.564  41.652 6590401  52.108  §,245.965 156,236.030 5.28 94.72
1591-95  31.523 460.698  10,641.971 163,876.047 10,673.494 164,336.744  1.906 . 321317 7460 1,256.178 0366 1,577.495 165,914.240 095  99.05
1596-00 26217 377.390 2261755 32,833.305 2,287.972  33,210695 4779 863.280 390081 70443398 394.860 71306.687 104,517.382  68.22 - 3178
Sources:

Cauwenberghe and Franz lusigler (Trier, 1984), 31-122: Munro, ‘“The Central European Mining Boom,
Mint Cutputs, and Prices 1n the Low Countries and England, 1450-1550", i Money, Coins, and
Commerce: Essays it the Monetary History of Asta and Europe from Antiquily to Mogern Times, ed.
Eddy Van Cauwenberghe (Leuven, 1991), 119-83. The computation of these qunquennial means were
based, however, or the actual shori-term data (usually for penods of one vear or less) recorded from
the archival mini accounts.

For the period 1501-1600: unpublished computer data, 1n annual seres of gold and silver munt-
outpuis 1n fine metal, prepared by Prof. Eddy Van Cauwenberghe, from the Volkswagen-Universitit

Trier-Katholieke Universitent Leuven Project on The Comage and Mint-Ouipuis of the Low Countries,
1334-1789.

For a detailed list and analysis of the archival sources {or the mint accounts used for this table from
1426 te 1500, see John Munro, Woou, Cloth and Gold: The Struggie for Bullion in Anglo-Burgundian
Trude, ca. 1340-1478 (Brussels, 1973), 187197, Appendix I, Tables A-B; Munro, ‘Bullion Flows and
Monetary Contraction 1n Late-Medieval England and the Low Countries’, in: Richards, ed., Precious
Metals m the Later Medieval and Earty Modern Worlds, 97158, reprnted in John Munro, Butlion
Flows and Monetary Policies in Engiand ana the Low Countries, 1350-1500 (Aldershot, 1992),
141--55, Tables 1-10; Joba Muaro, ‘Mint Chutputs, Money, and Prices 1n Late-Medieval England and
“the Low Countnes’, (i Ménzprigung, Geldumiauf, und Wechselkurse/ M inting, Monetary Circutation,
and Exchange Rates: Akten des 8th Iniernational Econonic History Congress, ed. Eddy Van
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Somewhat fortuitously, a combination of monetary, fiscal, and commercial
policies 1t England and the Burgundian Netherlands helped to atiract a very
sizeable proportion of this Central European silver output, chiefly under the
control of South German merchant financers, to northwest Europe and to the
Antwerp market 1n particular, divering a growing share of these metals from the
hitherto mare important re-export markets in Danzig and especially m Venice. In
the first place, those policies had allowed Engiand to become Furope’s
overwhelmingly dommant producer and exporter of quality woollen textiles,
virtually vanquishing competitive industries i the Low Countries, while exporting
an ever-ncreasing share of those cloths across the channel to Antwerp. While
Flanders, with its major port of Bruges, had consistently banned the importation
and sale of English woollens, the far less developed port of Antwerp, with no local
cloth mdustry to protect, had offered its services, as early as the 1420s, as both a
cloth finisher (dyeing and shearing) and entrepdt for the distribution of those
woollens to continental markets, attracting first Rhenish and then South German
merchants, who sought such finished cloths as thew prumary re-export product
from the Brabant Fairs. Indeed, the London-based Merchants Adventurers, the
overwhelmingly deminant cloth exporters, had chosen Antwerp as their overseas

‘mart’ or commercial headquarters 1n 142021 Secondly, as noted earlier, in -

1464-65 the English crown had devalued the silver comage by 20 percent and gold
by 26 percent, producing a fall in the exchange rate on the pound sterling, but
without fuelling any inflation within the still-deflated English economy (Table
1.1). The consequent drop in English ctoth prices on the Antwerp market thus
made these woollens an even more attractive return cargo for the German
merchants. Shortiy after, 1n 1466, the Burgundian government also debased ils
coinages, though more modestly: silver by 13 percent and gold by 4 percent. The
consequence was a very sharp alteration i the Low Countries’ mint ratio, from
one that had been strongly pro-gold to one that became even more strongly pro-
silver (Table 1.4), for the next thirty-five years (while England’s was conversely
pro-gold), more so than other rival mints m Northwest Europe. That munt-ratio
alteration was undoubtedly an important factor 1n attracting to Antwerp a much
greater number of South German merchants with their silver, copper, fustian
textiles, and banking-financial institutions.?

Indeed, all these developments helped to ensure Antwerp’s primacy as Europe’s
leading commercial and financiai centre, which ultimately encouraged the
Portuguese in 1501 to make Antwerp their official staple for Asian spices,
temporarily undermining Venetian mastery in the European spice trade. At
Antwerp, the Portuguese sought commercial financing from South German
merchant bankers, German fustian textiles for thew African trade, and two
umportant commodities for theiwr Asian trades: the Central European silver and
copper., both of which commanded a much higher purchasing power 1n Asia than
in Europe, because of their reiative scarcity in the East. The consequent differential
in the bimetallic ratios — then 1:11.2 in northwestern Europe, and i:9 or 1:10 in
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South Asia and the Levant — meant that normally silver was the more profitable
metal to be shipped to Asia {(and as good ballast, too), when so few European
manufactures found markets there, because of tiweir rtelativety high costs
(production pius transport} and lower quality.* To these important points we shall
return almost trmmediately, after first posing a more fundamental question.

The central question 1s simply this: why did the Price Revolution occur 5o late,
rathier than so early? Why did this vast increase 1n Western Europe's silver supplies
not produce any significant inflation before ¢. 1515-20, especially in England and
the Low Countries, in view of all the forces that had been attracting silver to this
region from the 1460s? Surely, those two-pronged sets of technological
innovations, chemical and mechanical, greatly reduced the cost of producing silver
while augmenting 1ts supply quite dramatically. By the reasoning cited earlier, we
should expect that cheaper and more abundant silver would have resulted in higher
commodity prices: that 1s, that a kilogram of silver would have commanded an
ever-smaller basket of goods by the 1490s. But i Engiand, in 14961500, as Table
1.1 indicates, the Phelps Brown & Hopkins mean quinquenmal commodity price
index was only 96.7; in 1506-140, it had risen ouly slightly, to 103.8, and then to
108.5 in 1511-15; but then 1t jumped to 120.4 in 1516-20 and to 146.1 in 1521-25
(a mean of 138.7 with the alternative base of 1501-10) — all before Henry VIIT's
first and minor debasement, in 1526. In the cross-channel Low Countries, Van der
Wee's mean quinquennial composite index for Brabant had much earlier, in
1486-90, nisen to 174.10, but only because of Archduke Maximilian's severe
debasements during the civil war period (especially 1485-89), With a return to a
stronger coinage 1n 1490 (with several minor debasements 11 1492-96), the mean
index fell to 115.4 by 1496-1500. By 1511-15.-however, it had risen back to
1379, to 150.3 m 1515-19, and then soared to 179.9 1n 1521-25. In Spain, the
supposed homeland of the Price Revolution, but a country that was totally free
from any comage debasements, the nﬂoBmOm:m price index did not begin any
sustained rise above the base 100 (for 1501-10) until about 1520, nsing from a
quinquennial mean of 122.1 1 152125 to one of 131.6 in 1526-30 and then to a
mean of just 132.4 m 1531-35, rising at a consistently siower pace, from the
1520s, than 1n either the Low Countries or England.?

One possible and certamly cbvious reason why the Central European silver-
mining boom did not immediately produce inflationary conditions 1n Western
Europe, at least not before the 1520s, 15 that considerable if unknown amounts of
those mined cutputs were then being exported to the Levant. The principal conduit
was Venice, which since the later fourteenth century had developed very close
economic relations with both the Levant and South Germany, and in the latter with
the Fuggers and other merchant financiers who controlled the major silver and
copper munes of Central Europe. Although Venice had certainly gained the greater
share of its commercial prospenty from unporting eastern spices via both
Alexandria and Beirut, it had also developed an important import trade in Syrtan
cotton, which it furnished as the key wmput for the South German fustian textile



Table 1.5 Silver and gold coinage outpuis in England and the Low Conntries (in kg of fine metal, in quinguermnial means: 1426-30 to 1596-1600 =
Years England: Low Countries — Combined Total: England Low Couniries:  Combined total:
silver Fianders & Brabant: silver gold Flanders & Brabant gold
coinage silver coinage coinage coinage gold coinage coinage
(kg) _ g (kg) (kg) (kg) kg)

1426-30 6,858 61 6,631 .17 - 13,489 78 599 48 53351 1,13299
1431-35 8,059 55 5,027 89 13087 44 22078 713 61 93439 Q
1436-40 977.02 4,374 83 5,351 86 13227 462 68 594 96 =2
144145 13070 102 68 23338 9078 111.93 20271 g
1446-50 51737 391 52328 64.34 255 66.89 Q
1451-55 1,460 64 101 82 1,562.45 63 53 58108 644 60 3
145660 141509 6251 1,477.60 2672 226 06 252778 S
1461-65 343292 000 343292 488 12 6 60 49471 g
1466-70 5,168 09 4,451 .65 9,619.74 1,288 16 24317 1,531 32 o
1471-75 242265 7,313.98 9,736.64 53867 26120 799 87 g
1476-80 834 68 0,341 .4% 10,176 18 404 48 380.05 784 53 =
148185 99523 5,577 41 6,572 70 21945 35282 27227 g
1486-90 92679 4,553.06 5,479 85 12975 11294 24269 2
1491-95 1,270.84 2,524 83 3,795 67 268 98 1931 28829 d
1496-00 2,450 94 4,872 96 7,363 .90 278 93 474 63 75356 2!
1501-05 431354 3,157 84 747138 516 60 53887 1,055.47 2
1506-10 363321 1,383 73 501694 1,52312 31148 1,834 59 3
1511-15 1,089 01 1,640 38 2,772939 694 60 25770 95230
1516-20 79.15 70512 784.27 589 84 14505 73494
1521-25 3,148.21 1,904 20 5,052 40 442 14 1,306 59 1,748 72
1526-30 9,244.70 2,979 88 12,224 58 736 42 24099 97741
1531-35 4,616 83 2,896.28 7,513 11 189 16 13623 32539
153640 5,684 09 5.364 99 11,049 08 406.72 138.66 54538
154145 570703 2,317 45 8,024 48 963.79 543 90 1,507.69
1546-50 22,028 73 1,458 28 23,488 01 1,992.08 73163 272371

1551-55 0,428 86 5,854 01 15,382 86 136.58 75770 ’ 894 28
1556-60 4,152 48 12,146 07 16,298 55 13753 63208 78961
1561-635 2426330 8,377 74 32,641.04 25583 58051 83633
1566-70 11,097 43 18,194 10 29,291.53 236 16 266 86 50302
1571-75 8,806 17 12,347 59 21,153.76 102 .63 7703 179 66
1576-80 . 807154 6,590.98 14,662 52 7620 3836 11456
1581-85 16,056 31 1,396 .10 17,452 41 33732 154 52 491 84
158650 6,405.35 16,124 39 16,529 74 18521 5211 23731
1591-65 18,653 36 10.673.49 20,326 86 178 50 937 . 187 86
1596-00 7.461.69 2,287.97 9,749.66 131.64 - 394.86 526.30
Sources.

See the sources for Tables 1423nd 16
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industries (Ulm, Augsburg, Nirnberg, Ravensburg, Regensburg, Constance. and
Basel).2¢ In return for that cotton the Venetians purchased more and more South
German silver and copper o expand their trade with the Levant. By the later
1490s, when Venetian trade had reached its apogee, the value of Levantine--Asian
goods that Vemice was umporting into Europe amounted to about i.1 million ducats
per year?” To acquire those goods, Vemice exported to the Levant some
manufactures — various Buropean textiles, glasswares, soap, paper products — but
chiefly raw materials, of which the two most important were siiver and copper,
along with some gold, foodstuffs, 1ron, and tmber. Ashtor has also estunated that
the exports of silver and gold, but primarily silver, then averaged about 660,000
gold ducats (3.56 g) per year in value, equivalent to 2,349 kg fine gold, or about
26,167 kg fine silver, At this same time, in 1496-1500, as Table 1.3 indicates, the
mean annual mint outputs m England, Flanders and Brabant (that is, the major
minters of the Habsburg Low Countries) combined were of a far smaller
magnitude: just 7,363.9 kg of fine siiver and 753.6 kg of fine gold.®
While Ashtor and other historians have treated these very iarge precious-metal
shipments negatively, as a ‘bullion outflow’ to ‘remedy a chronic deficit in balance
of payments’, the Venetians evidently viewed them positively as just another
commodity export, as did the Dutch i the seventeenth and eighteenth centuries.
So should we: and thus understand that South Germany’s increased sales of mined
silver thereby led to increased Venetian unports of Syrian cotton for its fustian
industries, which in turn allowed Venetian merchants to increase their acquisition
of Levantine and other Asian goods. Unfortunately, many historians have misused
Ashtor’s data by unjustifiably projecting back nto the later Middle Ages an
equally serious balance of payments deficit and thus a supposedly large bullicn
outflow to the East.? But clearly, over the course of the fifteenth century, Venice
had substantially increased both the volume and value of its trade with Syna and
Egypt. Its pepper mmports had aimost doubled, from about 360,000 kg to about
675,000 kg, while ginger imports had almost tripled, from 78,750 kg to 225,000
kg per year; and wnports of Synan cotton had also more than doubled 1n value
from about 40,000 ducats (2,500 sacks) to about 100,000 ducats annually. Overall,
Venetian trade with the Levant had grown by about 33 per cent in vaiue. While
some of that gam was achieved at the direct expense of Genoa and other western
maritime rivals, the rest represented a net Increase n aggregate European demand
{despite continuing demographic stagnation or decline in many reglons), a demand
certainly fueied by increasing output of South German silver from the 1460s.%
Nevertheless. despile these Venetian commercial Successes, growing quantities
of German silver were indeed flowing to the Antwerp market, for reasons already
noted. There its impact can be seen in the combined mint outputs of Flanders and
Brabant: a total of 205,103 kg pure silver coined in 1471-1500, 7.24 times as
much silver as was coined in the previous three decades (28,347 kg in 1441-70),
though admittedly some of that ncrease reflected severe coinage debasements,
particularty those of Archduke Maximilian (1483-89).3" In England, however, the
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aggregate silver comage output for 1476-1500 amounted to only 32,592 kg (in
pure metal), less than half that for the preceding quarter-century (69,497 kg in
1451-75). The reason for these differences in munt output (apart from Edward IV’s
debasement-recoinage of 1464-65) has already been suggested: from 1465, an
English bimetallic nunt ratio more favourable to gold than the Low Countries®
mint ratio, which consequently ‘favoured” silver, so that the Flermsh—Brabantine
mants gained far more silver.

For the Low Countries at least, one may still ask why the wfluxes of German
%_Sﬁ. and the increased silver-comage outputs did not produce any significant
inflation before ¢.1515 (that 15, apart from Maximilian’s debasement—civil war
era). There 1s, however, no @ priers reason to assume, as did the strict Quantity
Theonsts, that any such increase in comn stocks would or should have ted to a
proportional rise in prices — or indeed to any price rise at all. To illustrate this
theorem of “indeterminancy’, let us employ a prime tool of the Quantity Theory in
the form of a2 modermzed version of the famed Fisher Identity: MV = Py, in which,
on the right-hand side of the equation, P is an index of the national economy’s
commodity price level, such as-Phelps Brown & IHopkins's "consumables price
mdex’, and y represents real net national income 1n constant monetary units; while
on the left-hand side, M = the monetary stock; and V = the income velocity of this
monetary stock. Thus, in Keynesian terms, y = ¥/P {(net national income i current
money divided by the price index) = Consumption + Investment + Government
Expenditures + [Exports — Imports].? For most economists, however, the
Cambridge "cash balances’ equatton M = kPy provides a better variant, because k,
which 1s mathematically the reciprocal of V, represents the more useful concept of
the ‘demand for money’: that s, that proportion of net national income (Py) that
the public collectively chooses to hold in rteal cash balances, reflecting the
constituent elements of Keynestan liquidity preference (in terms of the
transactions, precautionary, investment, and specuiative motives for holding
money). The opportunity cost of holding such reai cash balances 1s obviously tie
foregone mvestment income.

As Keynes himself observed in opposing the Quantity Theory, an increase in M
not accompanied by any change in the Liquidity Preference schedule should,
ceteris paribus, produce a fall 10 interest rates, thus inducing a rse in & and a
commensuraie fall in V; and such a fall in V would also be expected since ncreased
stocks of money should have reduced the need to economize on its use. Keynesian
economusts aiso contend that such an increase m M., or m the rate of growth of
money stocks, would also have been accompanied by some offsetting rise 1n v (that
13, 1n real NNI), whether exogenously created or endogenously induced by related
forces of monetary expansion. In an economy with drastically underempioyed
resources, such as the one that Keynes observed in the Depression years of the early
1930s, these two changes 1n & (= 1/V) and y mught have fully offset any inflationary
effects on prices otherwise to be expected from 1ncreases m money stocks (M). At
few other tumes in European history have economic resources, and in particular land
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resources, been so ‘drastically underemployed” as in the mid-fifteenth century, at
the nadir of the iate-medieval ‘great depression’ or secular economic decline, after
Europe had lost about half of its population.® An increase 1n aggregate demand,
first from an expanding money supply and then from a recovering population, could
have restored much good land to ?.oamo.co: and 1ncreased physical outputs,
without any rise 1n marginal costs and thus in prices, As Keynes observed, however,
these “offsetting’ conditions could not hold true for long: ‘It 1s probable that the
general level of prices will not rise very much as output creases, so long as there
are available efficient unemployed resources of every type. But as soom as ocﬁi
has increased sufficiently to begin to reach the “bottle necks”, there 18 likely to be
a sharp rise n the prices of certain commodities.”™ That situation can be related to
the now well-known Phillips Curve: as aggregate demand increases, investment and
production ncrease, and unemployment falls; but eventually mmmﬂommﬂ output does
not nise proportionally with the increase 1n aggregate demand, as supplies n various
sectors become less elastic with rising marginal costs, so that prices rise for more
and more commodities and services.? This situation could also be ﬁozﬂmwn@ o.m a
graph as a series of aggregate demand curves, combining increases 1n wou.:_msoc
with an 1ncreased volume of money payments, moving upwards along a ‘historic’
aggregate supply schedule, originally flat, but becoming more and more steeply
sioped over tume.

Consequently any such historical analysis of inflation must o_umoim the
changing behaviour of both monetary and real variables, that 1s, the capacity of y
to respond to mncreases in M and/or V, or indeed to increase independent!ly of EWB.
Furthermore, if we were now to join the majonty of histonans who consider
‘demographic change to be the most important ‘real’ variable, we might argue that,
by ¢. 1520, the mmpact of continuing population growth on relatively inelastic
resources, and a population growth that exceeded additions to capital stocks, was
now leading to such conditions of diminishing returns and rising marginal costs,
and thus to nising prices. The historical difficulty with such a thesis, however, 18
the evidence that in both the southern Low Countries and Engiand demographic
recovery from the late-medieval stump had only just begun in the first two decades
of the sixteenth century. In the duchy of Brabant, for example, the 1496 census
lists only 75,343 households: just 81 percent of the 92,738 households recorded in
1437.% In England and Wales, the estimated population for 1523 15 only 2.3
million, compared to estimates of 2.75 million for 1377 and about .Pm million mﬁ.g.
1300 (if not the 6-7 million suggested by some historians).¥ Such amEome.Eo
data, therefore, do not fortify the belief that population growth and ‘dirminishing
returns’ could possibly have been responsible for the beginning of inflation m the
decade 1511-20 by inducing supply rigidities wmn the face %. a more E.E&«
expanding volume of money payments — not with a popuiation that was probably

still less than half of Western Europe’s medieval peak.
Changes mn the income velocity of money also do not appear, prima facte, to be
a likely cause of the mitial phase of the Buropean Price Revolution; for, as
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mdicated earlier, many economists would postt that, ceferts paribus, an increase in
money stocks, if indeed they did so increase, should have led to a fall in 1nterest
rates, a rise in k and thus a commensurate fall in V. Table 1.3 and the subsequent
analysis provide the evidence for monetary expansion, while the published data of
Van der Wee's research on the Antwerp moeney market (rentes, and so on) indicate
that norminal interest rates on short-term ioans to government authorities did fall in
this era: 1n Bruges, from about 20 percent in 1500 to 10.5 percent m 1546; 1n
Antwerp, sumilarty from 20 percent in 1511 to 11 percent in 1546. But some of this
decline may reflect a reduction 1n the risk premium; and the greater part of the.fall
1n 1nterest rates took place after 15303
Furthermore, whatever the longer-term historical validity of the Keynesian
view, most monetary historians argue that V evidently rose ratner than fell during
the sixteenth century, and indeed became a major factor m the inflation of the Price
Revolution era. The best exponent of this viewpomt is Jack Goldstone, who
skilfully combines - factors of economic and demographic growth with
disproportionate urbanization, a rapid spread of a fully monetized market
economy, and a conmunensurate growth 1 credit usage to produce a complex model
of “financial/exchange networks', with the following theorem: ‘in occupationally
specialized linked networks, the potential velocity of circulation of coins grows as
the square of the size of the network’ .3 Indeed, his velocity- and urban-oriented
explanation of the English Price Revolution, in the context of Tuclor-Stuart
economic development, seems most plausible, indeed quite cenvincing, umntil
direct comparisons are made with the cross-channel Low Countries. As Table 1.}
suggests, despite very dissimilar histories of economic development 1n southern
Engiand and the southern Low Countries — especially 1n that the Low Countries
had achieved the requisite leveis of urbamzation and a fuller evolution of
‘financial/exchange networks so much earlier than had England, though not yet
the full negotability of financial instruments® — the rates and extents of inflation
were roughly parallel in both.4 Among others who have critiqued the Goldstone
model, Peter Lindert has suggested an alternative: that population growth, by
increasing the rato of dependent children to adults and raising relative food prices
(thus diminishing real household mmcomes), reduced the demand for idle cash
balances, induced dishoarding, and so increased the meome-velocity of money.#
But it 15 unclear that this could have been a sustaned process over the longer run.
More recently, 1n a detailed critique of the Goldstone modet, Nichoias Mayhew
contends that the undisputed nise 1n velocity during the sixteenth Century is an
aberration that counters a longer-term declining trend in the European economy,
cne evident from the late thirteentn century, especially during other eras of
economic expansion. Tout en passani, Mayhew suggests that the reason for this
aberration mught lie 1n changes to the composition of the sixteenth-century money
supply, changes readily apparent m Table i.6.4 As noted carlier, the combined
English and Burgundian monetary changes in 1464-67 meant that, while the
Burgundian mint ratio favoured silver comages (1:10.83), the English mint ratio



Table 1.6 Gold and silver coinage ontputs of the English mints (in kg of fine metal with values in pounds sterling: in quinquennial means,
142630 to 1596-1600

Years Silver coinage:  Silver coinage:  Gold coinage:  Gold coinage: Total o Db
total value total value values siiver gold
(kg) {£ sterling) (kg) (£ sterling) (£ sterling) :
1426-30 6,858 608 31,785107 589 478 28,703 069 60,488.176 5255 4745
1431-33 8,059 545 37,350.656 220785 10,571.183 47,921 839 7794 2206
143640 977 025 4,527 863 132274 6,333 208 10,861.161 41 69 5831
1441-45 130700 605 707 90 778 4,346 467 4952174 1223 8777
1446-50 517373 2,367 681 64 336 3,080422 5,478.103 4377 3623
1451-55 1,460.637 6,769 085 63 526 3,041 629 9,810.714 6900 3140
1456-60 1,415.094 6,558 024 26719 1,279288 7.837.312 8368 1632
1461-65 3,432915 18,067 349 488 118 29,731 331 47,798 679 3780 6220
1466-70 5 168.050 29,938 348 1,288 157 83,263 992 113,202.339 26 45 7355
1471-75 2422654 14,034 247 538 669 34,818 552 48,852 799 2873 7127
- 1476-80 834 683 4,835252 404 477 26,144 624 30,979 875 1561 8439
1481-85 995231 5,765 296 219.449 14,184 753 19,950 049 28590 7110
1486-90 926785 5,368 794 129749 8,386 730 13,755 524 3903 6097
1491-95 1,270 840 7,361 876 268 983 17 386 525 24,748 402 2975 7025
149600 2,490 940 14,429 823 278 926 18 629 238 32,459 060 44 46 5554
1501-05 4313 544 24,988 026 516 604 33,392271 58,380 297 42 80 5720
1506-10 3,633212 21,046 916 1,523 115 98,451 .267 119,498.183 1761 8239
1511-15 1,089 012 6,308 562 694 599 44,897 564 51,206 126 12 32 87 68
1516-20 79.145 458 481 589 841 48,068 530 48,527 011 094 99 06
1521-25 3,148 207 18,237 317 442 136 28,578780 46,816 0906 3896 6104
1526-30 9,244 71 60,248 025 736422 54,079 255 114,327.280 5270 4730
1531-35 4,616 832 30,088 071 189.160 13,890972 43,979 043 68 41 3139
153640 5,684 094 37,043 459 406719 29.826 052 66,869 511 5540 44 60
154145 57076032 100,776 324 963.792 79,997 508 180,773.832 5575 44725
1546-50 22,029 731 402,892 436 1,692.083 188,860 922 591,753 358 68 08 3192

(4
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1551-55 9,428 855 121,874 569 136 583 16,023 336 137,867 905

1556-60 4,152 478 36,023 663 137533 23,955 867 59:9?9 229 gg 32 ;é 8:21
1561-65 24263 303 210,873 247 255828 . 24,682 712 235,555 960 8952 10 48
1566-70 i1 (}_97 432 96,429 852 236 160 22,790 897 119,220.749 80 88 19‘.12
1571-15 8.806.166 76,520 164 102 633 9,634 572 86,454 736 88 51 11149
1576-80 8 071 535 70,489 334 76197 7,416 226 77,905 560 90 48 952
1581-85 16,056.314 139,852 039 337318 32,770.995 172:623 034 8102 1898
1586-90 6 405 349 55,658 544 185206 17,957 031 73,615 575 7561 24I39
1591-95 18,653 363 162,086 240 178 498 17,306 684 179,392.924 90 ‘35 9.65
1596-00 7.461.690 64,837.491 131.637 12,736.568 . 77,574.058 83.58 16.42
Sources:

G.C Brooke and E Stokes, Fables of Bullion Coined 1337-1550", The Numismatic Chronicle Sthser |9 (1929): 27-69; CE Blunt and C A Whitton *The Coinages
of Edward IV and Henry VI (Restored)’, The Numismasic Chronicle, Sth ser. 25 (1948): 53-57; Nicholas T Mayhew, ‘From Regional to Central Mmﬁng 1158~ 146%1
in: A New History of the Royal Mint ed Christopher Challis {(Cambridge. 1992} 83-178; Christopher E. Challis, ‘Lord Hastings to the Great Silver Recoinage
1464-1699" . and ‘Appendix I: Mint Qutput 1220-1985 , in: Challis. ed A New History of the Royal Mint, 179-397 673-98 respectively; Challis The Tudor Comag ¢
(Manchester, 1578), 150-98. For Calais up to [439, see Public Record Office King’s Remembrance Exchequer, KRE. 10/190-98; and Lord Treasuref s
Remembrancer, LTR. E. 364/59-104; Calendar of Patent Rolls 1422-1439 Set also the sources for Table 14
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conversely favoursd gold (1:11.16). Not surprsingly, in the 80-year period
1441-70 to 1511-20, 73.5 percent of England’s aggregate mint output by value
(£10,198,986 sterling) was 1n gold (£7,496.,051) and 25.9 percent was 1n silver
(£2,702,936). Subsequently, the English bimetallic munt ratio came to be relatively
more favourable to silver when the free-market ratio began te rise m favour of gold
at the Antwerp Fairs: from 1:10.93 in 1511 to 1:12.96 in 1525 (though averaging
1:11.47 from 1526 to 15400.% Indeed, as Table i.6 indicates, during this very
decade of the 1520s the composition of English mint ocutputs changed abruptly to
become more and more predominantly silver. Thus 1n the next 80-year period,
from 1521 to 1600, 74.4 percent of the aggregate value of English munt outputs
(£36,235,826) was struck 1n silver colnage (£26,942.892 = 2,637,233 kg fine
metal}; and from the 1550s, silver generally accounted for over 85 percent of such
outpuis. It 1s equally illumunating to observe the dramatic rise n the aggregate
values of English silver and gold coinage struck between 1476 and 1600: fromra
total of £609,465 sterling m 1476-1500 (32,592.4 kg silver); to £1,622,139
1501-25 — well more than doubling (almost doubling i silver, to 61,315.6 kg); to
£4,988,515 in 152650 (in silver, aimost quadrupling to 236,412.0 kg — but
mciuding the ‘Great Debasement’ era); to £3,195,544 1n 1551--75 (288,741.2 kg
siiver — imciuding the Elizabethan recoinage of 156(); and £2,905,556 m
1576-1600 (with 283,241.3 kg silver, or 8.7 tumes that of 1476-1500, both
encompassiig eras of complete mint stability}.?

The significance of this change in the composition of the money stock — owing
Just as much to the 1ncreased supplies and availability of silver —lies 1n the obvious
fact that mdividual silver comns have a much greater circulation velocity than do
gold coins, as may be deduced from the fact that in 1510 one sterling silver penny
could purchase (.57 litres of Bordeaux claret or seven smoked herrings or one
tallow candle, while one English angel-noble (6s 8d sterling) could purchase 45.5
litres of Bordeaux claret or 558 smoked herrings, or 80 candles.*s Nevertheiess,
while this major change 1n the composition of money stocks was undoubtedly a
factor Increasing coin velocity, 1t also began too late to explam the onset of
England’s inflation.*

The other major factor, and indeed major change, that probably affected both
the supply of money and its income-velocity was mnovations in the use of
financial instruments (credit). In the view of many historians, the major role that
widespread credit had earlier piayed, in the medieval economy, was to mcrease
velocity (that 1s, to reduce the need for active cash balances} rather than to
augment the money supply itself, on the grounds that for various legal reasons,
including the universal ban on usury, credit wsttuments, such as the bill of
exchange, were not negotiable — that s, could not be sold at discount and
transferred to third parties — but had to be beld to maturity. For late-medieval
England, however, Postan has furnished many examples of short-term informal
bills that did ‘pass from hand to hand’, as merchants used debt claims to offset
other debts, though without tegal protection for third parties (except at very high
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transaction costs).*® For a somewhat contrary view, Spufford contends that the use
of credit in the medieval economy was much more restricted than Postan suggests,
arguing that even 1n the two financially most advanced centres, Venice and Bruges,
only 10 percent of adult males had access to bank credit, and that ‘the vast majority
of transactions” stiJl took place with coin.®

The first decisive legal steps to make credit instruments, beginming with bills of
exchange and bills obligatory, more fully negotiable and transferable (that is,
guaranteeing the rights of ‘bearers’, as third parties) was established by London’s law
merchant court in 1436. That precedent was followed by mercantile courts i Liibeck
in 1499 and Antwerp m 1507. Subsequently, in 1537 and 1541, the central
government of the Habsburg Netherlands established far more definitive iegal terms
for negotiability, protecting the financial nghts of third parties, as ‘bearers’, in
transferable bills, while also legalizing interest payments on loans up to 12 percent
(hence removing ancther major impediment to negotiability, that 1. to discounting).

An even more important financial development was the establishment of the
Antwerp Bourse m 1531, at the very time that South German merchant bankers
and the Habsburg governments n the Netherlands and Spam were engaged in what
James Tracy has called a ‘financial revolution’: 1n raising vast sums from sales of
rentes — perpetual, heritable, but redeemable annuities, yielding from 3 to 7
percent, which were or became fully negotiable and transferable for any European
purchaser. Undoubtedly the major but generally overiooked reason why rentes
were now becomung universally the maim vehicie of public finances was that papai
bulls (1425, 1455) had declared them to be free from any taint of usury, because
tie purchaser of the annuity, in return for acquiring one or more lifétime's stream
of annual income, did not require any repayment of the principal; thus no ‘loan’
was involved, and consequently rentiers, unlike holders of other securities, had no
fear of prosecution in marketing them at discount.! For the Low Countries,
trading 1 such rentes (juros) became a very widespread activity of the Antwerp
Bourse and of South German merchant-banking houses, led by the Fuggers,
Welsers, Hochstetters, Herwarts, Imnofs, and Tuchers. In Spain, the aggregate
volume of such rentes or juros rose from 3.536 million ducats (escudos of 375
maravedis) in 1515 to 80.039 million ducats in 1598, representing a momentous
potential expansion in the money supply. As Van der Wee has so justly commented,
this sixteenth-century “age of the Fuggers and (subsequently of) the Genoese was
one of spectacular growth m public finances’. Furthermore, credit expansion
was certainly related to increasing stocks of precious metals. As Spooner has
observed, even news or rumours of the armival of bullion fleets at Seville often led
to very large and elastic issues of negotiable credit.®® Yet we must again observe
that these important developments in credit,. public and private, with an
exponential growth in the sixteenth century, again came too late to expiain the
mitial onset of inflation 1t England and the Low Countries,

We return, finally, to precious metals and the Central European mimng boom to
seek two other possible explanations. The first may have been a retatively greater
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in quinquennial means:

tion and exports (in kg of fine copper with exports to Venice and Antwerp,

Table 1.7 Central European copper produc

1491-95 to 153640

i To Antwerp
Total Ouputs Exports: Total To Venice To Venice To Antwerp

(estimated in kg)

Years

(%)

(kg)

(%)

kg)

(kg)

1,980.746
2,704,948
3,041,820
4,770,333
5,654.047
5,203,097
5,341,702
5,275,248
4,628,886
4,336,708

1491-95

522
3233

72,5451
453,686 4
819,753 4

3213

446,742 2
409,357 8

1,350,3923
1,403,347.5

1496-00
1501-05
1506-10
1511-15
©1516-20
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2917

3036

184,642 0 1124

1,627,8470

58.36
43 67

968,521 4
606,5200
488,633 1
6234579
543,443 9
593,242.8

364
213
4 66
516
1107
12.46

60,358 6

1,659,584 9
1,388,953 7

1,434,963 1

29,544 6
66,809 2
54,8766
111,6526
150,544.0

3405
5885

5388

1521-23
1526-30
1531-35

1,062,740 6
1,008,644 5

1,207,783.7

49.12

1536-40

Sources:
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diversion of German silver from Venice to Antwerp m the early sixteenth century:
not just because of Portugal’s success in establishing a direct sea route to India
(1499--1500), and the aforementioned establishument of its official spice stapie at
Antwerp in 1501, but also because of Vemice’s wars with the now rapidly
expanding Ottoman Empire. Sultan Bayezid II (1481-1512) struck the first
disastrous blow, by inflicting a decisive defeat on the Venetian navy at the Battle
of Zonchio in 1499, which led to the Turkish conquest of most of the Venetian
strongholds in southern Greece and ncursions along the Dalmatian coast. By
1503, those losses had forced Venice to sign a humiliating peace treaty that ceded
more of Greece and Albania to the Ottoman Empire, events that Frederic Lane
views as the ‘turming point of Venetian history’ Worse was to come for Venetian
commerce under the next Ottornan Suitan, Selim I (1512-20). In 1514, he
launched a destructive assault on Safavid Persia; and over the next three years
(1515--17) he conquered Mamluk Egypt and Syra (that is, the Levant), in which
Venice had long enjoyed enviable mercantile privileges. At the same time, the
Turks were attacking shipping 1n the Indian Ocean, disrupting trade via the Persian
Gulf and the Red Sea to the Levantine ports. Finally, in 1522, the Turks seized
Rhodes, and in 1529 Algiers, which thus allowed the Ottoman Empire to encircle
‘the whole Mediterranean Sea from Albania to Morocco®.5

In the absence of direct evidence on silver flows, we can cite statistics on

Fugger exports of Hungarian copper, provided in Table 1.7. The mrmam,wosm to
Vemice fell from 32.1 percent in 1499-1501 to just 0.29 percent in 1516-17 (5.16
percent in 1526~30), while the share going to Antwerp rose from 5.22 percent i
1496-1500 to 62.5 percent in 151415 {58.4 percent 1n 1511-15; 58.85 percent 1
1526-30).3 Whether or not the Portuguese wete shipping as much silver from
Antwerp during this period, as Venice had done earlier, seems doubtful.

Secondly and finally, as Table i.3 indicates, the decade 1516-25 marks a
significant expansion i Central European silver mining. The great silver mines of
Joachimsthal in Bohemia began their production only 1 1516, reaching annual
mean outputs of 13,795 kg of fine silver in 1526-30; and if mean quinquenmal
silver outputs of Eisieben-Hettstedt in Thuringia were only 3,425 kg m 1526-30
{(compared to 4,642 in 1496-1500), they then suddenly escaiated to reach a mean
peak of 14,973 kg in 1536-50. In the Austrian Tirol, Schwaz was producing an
estimated annual mean of 10,125 kg silver in 1526-30, while perhaps as much as
15.710 kg of fine silver was being mined 1n the rest of the Tirol (estimated for
1523; not 1 Table 1.3), and about 5,433 kg at Kérmocbanya, in Hungary.%
Nevertheless, as this exposition has sought to reveal, the origins and mechanics of
European inflation are much too complex to rest upon one single factor, monetary

or ‘real’, though clearly, au fond. they had strong monetary components,
especially i precious metais.
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