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Abstract

Classic accounts of the English industrial revolujpresent a long period of stagnation followedhligist
take-off. This picture has been adopted by modeiseounified growth theory school (Galor 2005, 200
and seems to be confirmed by the real wage da&eoofomic historians (Phelps-Brown 1956, RobertrAlle
2001 and Gregory Clark 2005, 2007). However, re¢eDP data (as well as earlier evidence from
historians of material culture) suggest this isistohically inaccurate portrait of early modern Emgl.
Slow but steady per capita economic growth precéuedransition. The changes were in part driven by
specialization and structural change accompaniedrbyncrease in market participation at both the
intensive and extensive levels. These, | suggest supported by the gradual increase in moneyysupp
made possible by the discovery and exploitatiomcbfmines of precious metals in America. Theyvadid

for a substantial increase in the monetization koadity levels of the economy, hence decreasing
transaction costs, increasing market “thicknessgnging the relative incentive for participatingtive
market, and allowing for agglomeration economigsniking trade with Asia possible, they also indlice
demand for new desirable goods, which in turn eragmd market participation at both the intensivé an
extensive levels. Finally, the increased monetimatand market participation made it easier for
governments to collect taxes, helping build upaliszapacity and as a consequence provide for public
goods. The structural change and market partiocipdkiat ensued helped pave the way to modernization
hence transforming a level effect on a growth &ffElse conclusion is that we need to pay closentitin

to monetary developments and the avoidance of tieftay forces as critical preconditions for the
emergence of modern economic growth.
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1. I ntroduction

Fast structural change is now seen as the maiordisaity associated with the classical periodhef t
English Industrial Revolution (Crafts and Harley923. And yet recent research has shown that much
of the critical occupational migration from agriturk to industry had already happened even earlier,
during the early modern period — in particulareaft522 (Broadberry et al 2013, p. 369; Leigh Shaw-
Taylor and Wrigley 2014, p. 59). In this paper ¢ that structural change, market participatiath an
specialization in England were facilitated by lasgpale monetary injections which resulted from the
discovery of significant amounts of precious metaléimerica. These injections affected, to différen
degrees, other European countries as well, butittitesacted positively with certain characterisiés
the Northwestern European economies.

Figure 1 illustrates the scale of the English maneinjection in aggregate terms. In the figure
the price level is given by the GDP deflator of &iberry et al (2015). The figure shows that prices
simply failed to keep up with the enormous incraaseer capita coin suppfyThe long-run evidence
for England clearly contradicts a quantity-theorterpretation of the evolution of prices over thed
run. In the main body of the paper below, | shoat thver the early modern period real money supply
per capita increased substantially in England, ffdmo 1.5 in the 1550s to over £4 by the end ef th
eighteenth century. | argue that this large-scateeiase in real money supply combined with other
historical developments over the early modern getm cause a significant decrease in the cost of
participating in markets. In turn, this led to ieased levels of specialization through divisiotabbr,
and to labor expansion on both the intensive andnsive margins. The greater ease in making and
receiving payments meant that it was then easidirfas to pay the wage bill and for people to work
additional days — one feature of the early modedustrious revolution.
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Figure 1. Coin supply and price level, 1270-1790. Sourcén supply from Palma (2016a), and the price lésehe GDP
deflator of Broadberry et al (2015).

! Using instead the retail price index of Clark (2ptvould lead to the same conclusion.

2 My contribution to the study of the industrious/skition does not pretend to substitute the reasunish have been
pointed out for this increase, such as demand &w goods (deVries 1994, 2009, Hersh and Voth 200@),to
complement it by pointing out that there was a dementary monetary element. Indeed, many of thev‘geods”
which led to an increased labor supply dependethermavailability of precious metals to be importesm Asia (Palma
and Silva 2015).



The large reserve of precious metals in America evdigal in allowing the European money supply

to expand as it did in the early modern periodhicounterfactual absence of these reserves, forms

“inside” money including fiat, bank deposits, bilexchange or other forms of credit could notehav

compensated for the relative decrease in coin guppywhere in Europe before 179The decrease

in transaction costs also encouraged people whe wet already involved in the formal market

economy — or were only marginally so in rural areas become involved, both while staying in the

countryside, and, importantly, by moving to citiegnce contributing to rapid structural change and
agglomeration returns.

In England only about 40 percent of householdsdliveinly on wages in 1524-5, a ratio
which had been approximately constant since théethith century (Dyer 2002, p. 364But by the
early 1780s few people were not directly involvedtihe cash economy (Porter 1990, p. 187), an
experience at odds with that of continental ecorsmit is difficult to imagine how this might have
been possible without the enormous increase in ynsagply. In this paper | document the large-scale
increase in the availability of precious metals ahhfollowed from the discovery of America, and
consider its effects for the English economy. td#s a variety of channels through which it affdcte
growth. Finally, | present some comparative remarkshe effects on the continental economies.

2. Historical background
| first discuss what we know about the discoverg anoduction of American precious metals, and
then focus specifically on the impact on the Errgisonomy.

2.1. American precious metals

According to Barret (1990), from about 1500 to 1888% of the world's silver and over 70% of the
world's gold came from America (see also TePask®20. 111, for similar figures). Japan was also a
major producer in the 1500s, and it is safe to tbay1500-1800 period was one of unprecedented
injections at the global level. The following tablerovide some perspective. Table 1 considers mund
for total American production of precious metalsthie early modern period, and Table 2 compares
arrivals into Europe in comparison with the init{@l 1500) stock of precious metals. For similar
figures see the discussion of Jacob's estimatBsandel and Spooner (1969, p. p. 444), endorsed by
Velde and Webber (2000, p.1230) who also quoterahblolars who arrived at similar figures for
1500° These figures are immediately suggestive of thestamtial magnitude of the resulting
injections®

% Indeed, those higher forms of money would haveeseed. This is because, for practical purposesetagonship between
them and coin was analogous to a traditional nligtigffect on base or high-powered money (MO)istdss the reasons
in detail below.

* The situation in the early sixteenth century cepanded to a long-term stagnation which only Anzeriprecious metals
would break, Indeed, “[ijn 1300 ... wage labour mawé accounted for about a fifth to a quarter of thtal labour
expended in producing goods and services. In thépact, however, the world did not change in thectibn of
capitalism between 1300 and 1525” (Britnell 19933¢4; see also Britnell 2009)

5 Braudel and Spooner (1967, p. p. 445) also gitieases for stocks of precious metals in Europénguthe early modern
period; these are however unusable as they reignplausible assumptions, in particular they asstimaeall production
of American precious metals came to — and stayiededrope, thus ignoring the fact that some stagedimerica, much
went to Asia directly through the Pacific, or, hayicome to Europe, was subsequently exported ta éisthe Middle
East. Also, notice that gold needs to be accoufttebecause even if it was silver that mattereedlly for trade with
Asia, the availability of gold as a substitute inr&pe meant that more silver was available to ligpgld to Asia. The
case of 18th century England is illustrative irsttespect (Palma 2015c).

6 Comparative figures are given by Hamilton (197%)¥503-1660 outflows from the Spanish empire taiSpf 16,886 tons
of fine silver, tones, plus 181 tons of gold. Oticse, because of the possibility of smugglingpathe the import figures
need to be interpreted as lower bounds.



lower bound estimate higher bound estimate

16th c. 17,500 21,000
17th c. 33,800 42,500
18th c. 74,000 84,400
Total 125,300 147,900

Table 1. American production of precious metals (Barre2d,%. 228). Unit: Silver equivalent tones

Fine silver, tones Gold, tones thal’ silver
equivalent tones
Initial stock, Europe
(1492 3 600 297 6913
Imports to Europe
1500-1600 7 500 150 9173
1601-1700 26 168 158 27891
1701-1800 39 157 1400 60255
Total import: 72 82t 1 70¢ 9732(

Table 2. Specie stocks and flows. Sources: Initial stoégtde and Webber (2000, p. 1230), which rely onugled and
Spooner (1969, p. p. 444); flows: Morineau (2008ietallic ratios and conversion at the Londongdtem Neal (1990)
and McCusker (1978).

Turning briefly to a discussion of the timing ofopuction flows, | now provide a more extensive
discussion of transmission flows. There exists dempntary information about the timing of
production and shipping flows (Hamilton 1970, Ma&du 2009, Attman 1986, Phillips 1990, p.84,
deVries 2003). These estimates differ in many retspehere is disagreement over the amount of
arrivals as well as their timing. While Hamiltonepents declining production during the seventeenth
century, Barret's European arrivals data, baseMarneau, show no decline during the seventeenth
century (Morineau 2009)! take Barret’s (1990) estimates as the benchiffeakle 3).

European aggregate stock European per capita European aggregate European per

+ exports stock + exports stock capita stock
1492 6914.5 132.3
1500-1549 14164.5 271.0 11747.5 224.8
155(-159¢ 34664.! 550. ( 27831.! 441. ¢
1600-1649 61414.5 832.4 50164.5 1113.7
165(-169¢ 96414.! 1242. . 82164.! 1058. ¢
1700-1749 142164.5 1745. 2 122164.5 1499. 7

Table 3. Europe's holdings of precious metals. Lowercazeakles denote per capita values. Sources: sd¢e Thg
population methodology is the same as in Tableud#,notice Table 4 concerns flows, while here we @ecerned with
stocks. Population for 1500 used in 1492. Unitstu@ms one and three in tones, and columns two andifi grams of
silver per person.

" Morineau argues there was no decline during ttth &@ntury as the officially reported decline iscalled by increased
contraband.



The Spanish silver debate figures mentioned socafarwell known to an audience of economic
historians. Less well known is the case of Braailipld during the eighteenth century, a case tlaat w
of major importance for English monetary developtaaturing that century, despite its comparative
neglect in the modern literature. Between 1720 8@V alone, about 556 tons of gold were imported,
about two thirds of which ended up in England (Bedma 2016c for a systematic study of this
episode). Costa, Sousa and Rocha (2013) complepnewibus sources with information from on-
board tax recorddivros do manifestoThe main reason previous estimates are undemdstnis that
much currency was minted directly in Brazil (espégiduring the later periods), so evidence from th
Lisbon mint house is incomplete. Their estimateggest Brazilian gold shipments to Portugal were
about 30% higher that the numbers presented byndau, having lasted, in decreasing but still
significant quantities, into the early nineteengntury.

In a final exercise, | compare per capita Ameripagcious metals imports with the wage of
Western European laborers (Tablé Al in all, the evidence suggests specie injectiarere of very
considerable real magnitude.

New World production  Imports to Europe \IIEVL;roepean European

European population  European population unsgkilyled wage, skilled
1500-1549 3.2 2.8 2.1-4.2 2.8-6.8
155(-155¢ 8.4 6. £ 1.8-6.€ 3.3-12.5
1600-1649 9.9 7.2 3.2.-8.8 5.2-20.1
1650-1699 12. 2 9.0 2.7-9.7 3.9-15.1
1700-1749 14. 7 11.2 1.9-10.5 3.0-11.7
1750-1799 16. 4 11.1 2.9-11.5 3.2-17.8

Table 4. Yearly New World production of precious metalsiamports per European person, compared with thgeaf
nominal wages. Sources: Precious metals as abaggssrom Allen (2001, p. 416) and population frigladdison (2006,
p.636 and 639). Figures are presented after rogrtdithe nearest decimal.

American precious metals were directly receivedviny countries only: Spain and — after about 1690
— Portugal. But the Iberian economies would notHeeultimate beneficiaries. Instead, Northwestern
European countries were: the additional purchapmger of the Iberian economies created demand
for the merchandise of the Netherlands and England,it had a variety of other effects as wélhe
accumulation of precious metals in other countussally proceeded through trade with Spain — or
with regions corresponding to the modern areas @fjiBm and the Netherlands, which in turn
obtained them through interactions with Spainhie tase of the eighteenth century, England received
large quantities of gold from Portugal (Palma 20Q16c

2.2. English real wages and GDP

Real wage data for England collected over thetlastdecades suggests that there was no sustained
growth until the nineteenth century (Clark 2087However, there is a conflict between this view and
that which emerges from the supply-side GDP datantty put forward by Broadberry et al (2015).
GDP shows slow but sustained economic growth fileenmid-seventeenth century onward (Figure
2). Additionally, it is difficult to square the rgrowth view with the evidence put forward by
historians of material culture, which strongly sagig that from the mid-seventeenth century onwards
there was a significant increase in the consumpiociothing and household goods, not just by the

8 In fact if one sees Europe as "Europe proper phapire”, the exercise surely underestimates theninate of the per
capita injection because of the amounts of precinetals which never left America or went directlyAsia, compared
with Europe's tiny population there.

9 Although direct evidence is not always availaliles clear other countries also benefited, if iedily; for the case of
France, see Morrisson et al (1999).

10 Using the earlier data of Allen (2001) would leadhe same substantive conclusions.



elite but by all except the poorest (e.g. McCari87); and the increased variety of available goods
must have also had positive welfare consequencasiitand Voth 2009).

Real wage, farm (250 days, 1270=1)

4.00 Real wage, craft (250 days, 1270=1)
- == Real wage, bldg laborer (250 days, 1270=1)
- == Average Annual Real Earnings (1270 = 100)
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Figure 2. English income and real wages over the long td®@=1). Sources: Clark (2014), Broadberry et alL&)

It is in fact possible to conciliate the fact tlatl wages stagnated with the existence of petaapi
growth (as emphasized by Broadberry et at (2015%)ngnothers). The key is to realize that the
nominal wage available from most sources is the wage, and the annual “real wage” has been
computed assuming a fixed working yéhBut at least from the mid-seventeenth century odsa
people were working more days and hence earning ineomé? (Table 5). The remaining question
is: why?

Blanchard/Allen and

Period . Clark and van der Werf Voth
Weisdorf
1433 165 - -
1536 180 - -
1560-1599 - 257 -
1578-1598 259-260 - -
1600-1649 - 266 -
1650-1699 - 276 -
1685 - 312 -
1700-1732 - 286 -
1733-1736 - 295 -
1760 - - 258
1771 - 280 -
180C - - 33z

Table 5. Days worked per year. Sources: see Broadbery3(20

11 Other assumptions are implicitly made, includihgttthe annual contract is a multiple of the numifedays and that the
composition of consumption baskets stayed constatime — which directly contradicts what optimigifehavior in
response to changes in relative prices would siigges

12 Angeles (2008) shows about two thirds of the djeece is due to an increase in per capita lab@uit.in



2.3. Increase in work time: understanding the industrisuevolution

While in traditional economies people enjoy pleatyeisure (perhaps in association with substantial
levels of underemployment), the process of econateielopment initially leads to an increase in
working hours as division of labor and structuraélaige take place. Both in cities and in the
countryside, more people participate in the madatnomy for a wage, and those that had already
done so did do so more intensively, working mongsd# the year.

Late medieval Europe was already distinguishedtbyomparatively well-developed factor
markets, and in particular, a high level of mangatticipation and a low level of interest rates ifVa
Zanden 2009). But days worked would increase cenaiily in the early modern period (de Vries
1993, 2008). In the case of England, which has Istedied in detail, traditionally people did not
work on Mondays — the so-called St Monday was aatawhich to recover from the drunkenness of
the weekend — and a typical year included about 5% of work (Allen 2001). During the early
modern period days worked progressively increasethe “longest years”, which happened around
the end of the eighteenth century (Voth 1998, 20B&jore declining again in more recent tiries.
Further, there is now substantial evidence thatemeral other parts of Europe working days also
increased during the early modern period (Alvarem® and Prados de la Escosura 2012, Palma and
Reis 2014), though not as much, and with much rumited accompanying structural change.

Two questions can be asked about the industriotdution. The first is, why does it matter?
The second is, why did it happen? With regards h first question, despite the industrious
revolution’s prominent center stage in the econofmigtory literature, it really would not have
mattered that much if it was just a “one-time” legfect — though even then, as it shifts the tignir
the emergence of modern economic growth, it camghaour interpretation of what mattered.
However, | argue here that there is indeed a oglabietween the increase in working hours and
subsequent continued growth. Second, why did ipeap Why were people working more days? So
far, the main candidate seems to have been theased demand for the “new goods” (deVries 2008,
Voth and Hersh 2009). But this was not independérihe availability of silver, which was used to
trade with the East, and of gold, which, by allogvifor an expansion of the means of payment in
Europe, also freed more silver for trade with tlstEallowing for those “new goods” to be imported.

3. Why was expanding money supply difficult?
The early modern monetary system was a commodityegnsysten? In this system, the government had
only two ways to expand the official (legal tendemdney supply. The first was to have access to new
sources of specie, either through mining or t'adehe second policy option was to debase the cyrenc
Yet in using this policy tool governments were d¢mised by competition with foreign mints. If the
currency was much debased, people would startédareign currency, and governments' seigniorage
revenue could actually diminish in absolute terinsaddition, systematic debasements could lead to a
denominational problem related to the physical @rypof currency as an object intended to servanas
object to facilitate exchange and liquidity.

The very large monetary injections that were thselteof the discovery of America, | argue,
mattered a great deal in making the English intustrand industrial revolutions possible. In orfier
this to be the case, two conditions were neces$argt, it must be that money (or its substitutes)
would not have expanded anyway, even if preciouglis @ America were not available. Second, it

13 Narrative evidence from travelers to Britain sudges systematic recording about intensificationwairk over the
eighteenth century, “from a ‘merry England’ of fremnt feasts, St. Mondays and plenty of time spenkithg [to] the
reality and metaphors for lack of leisure and ablig drinking [which] became established clichés thg early
nineteenth century” (Riello and O'Brien 2004, p) 21

14 Other assets which functioned as means of exchitingiele money") did at times develop. | argue tha two forms were more
complementary than substitutes. The discussidmeiptesent section is initially restricted to "@és money, but higher forms
of money will be considered below.

15 British currency was convertible at fixed rate®isilver and gold. It exchanged at virtually fixestes for other currencies
similarly convertible. Hence the value of moneyEingland must have been largely determined by thplywf the precious
metals, and the demand for these, in the wholepgsboations linked in this way" (Ashton 1972, 19



must be the case that modernization would not hepmpened anyway, had the money supply not
expanded. | now consider the first of these coodgj and in Section 5 | address the second.

3.1. Coin supply

As | mentioned, monetary authorities had only tvaysvof increasing coin supply, which during thdyear
modern period was by far the most important compboghigh-powered money supply (MO). The first
was to debase current§This policy tool was constrained by the equilibritesponses of private agents to
mint policy, as well as competition with foreignntd (Sargent and Velde 2002). The only remaining
possibility was to have access to additional prec&pecie, the critical input in the productiorcoin. A
state could obtain specie either by direct prodactr on a secondary market. Monetary policy was
conducted by means of the monetary authority gettie mint price at which private agents could coin
currency from specie, after payment of a seign®ifeg. So specie needed to be available; all ithall
options monetary authorities had for monetary egjpainvere quite limited.

As the major input in the production of money watlitn, and bullion was in inelastic supply
during most of the Middle Ages, we would expect myoaupply to be as well. The limited availabilify o
coinage metals (alloys) meant that governments'ateon policies were restricted by the equilibriumttie
specie market. Furthermore, each coin’'s denommeiticalue had a smaller equilibrium value than dfiat
its metal content, because of the extra exchangieadhat each coin provided. This restrictiorgetiier
with the indivisibility problem generated by theygltal properties of commodity money (discusseithén
next subsection), constrained the issue of low iehémation coin made of specie (silver and gold).

Taken together, these restrictions lead to a higioaind in the effective money that can be
supplied by a monetary authority at a given moneehbbund that is indexed by the availability ofgias
metal. From the mid-15th century to about 1520, ¢kploration of the West African coast by the
Portuguese brought to Europe larger quantitiesolaf gt a lower cost than had been previously plessib
with the trans-Saharan caravan trade. This canmably be described as an endogenous developreént an
it is hard to say if the increase in supply throtlgh means was not offset by relative declindeNorth
African caravan route previously used to transploet gold to Europe (increased cost efficiency and
possibly lower mark-ups due to increased compefitmwithstanding).

These gold injections were of moderate quantitieenymeasured at a Europe-wide and certainly
world-wide level. During the early fifteenth centuthere was also increasing production of silver in
Burgundy, Saxony and Bohemia and associated tettgfiange made silver available at a lower cost tha
had been previously possible (Munro 2003; CipoB@3l p.174-5). Then between 1492 and the early
nineteenth century, Europe experienced monetagtions of unprecedented magnitude.

3.2. Physical constraints and denominations

Irrespective of the matters of strategic consiiamat related to competition with foreign mints,
debasements had limits. If economic growth wastaklace but the supply of precious metals was not
increasing, the only way to keep a given denonmangtiroportional to other denominations in weight of
precious metal content — than by keeping the ptgerof non-precious alloy component constant — was
to make the smaller denominations quite small iysjglal size'’ Doing so had obvious disadvantages to
trade, and further made verifying the content haiahaplifying the uncertainty of accepting any giwmin

18 Munro (2011) makes a helpful distinction betweaggrassive and defensive coinage debasements. Wtewfere
undertaken to increase mint profits, both througltéased mint output and seigniorage rates, ustefipance warfare,
and defensive debasements, made as a response agdhessive debasements of neighborhood landsaldutas a
necessary outcome of the fact that where coinsllaired by tale, long-term “wear and tear”, clippisgveating, and
counterfeiting diminished the content of precioustais in the coinage, hence legal-tender coinsugifdlost their agio
over bullion.

7 This problem is even more serious for gold thimisiyet silver suffered from the opposite problemiued by weight coins were
too large and cumbersome to carry (Redish 19902p.This is what disqualified copper altogethendrserving as anything
other than a token currency. (Though in some sesiétdid so, as in China in during much of theeteéenth century, with
enormous transaction costs)



in a random and non-repeatable transaction whptgation was not an isstiélt also amplified the “big
problem of small change” (Sargent and Velde 206@)e smaller denominations became even more
liquid relative to their value.

Despite these disadvantages, the pressure to tngodurrency that could support economic
growth in the early modern period was such that plalicy was nevertheless sometimes attempted. For
instance, a quarter-guinea coin weighing 2 .09 gras launched in 1718, but failed: "A piece sg, tin
and so readily lost, was entirely unacceptablé¢oBritish public” (Craig 2011, p.21). Neverthelabe
need for credible small change to support tradeswek that essayists in mid-eighteenth centurydfrg|
continued to recommend the minting of this coindjBle 1990).

The inherent trade-off of bimetallism was resoliedEngland in the eighteenth century by
adopting gold and accepting that this meant thengidvbe a lack of small change available (see ®egli
2008 for the role of private provision in tryingdeal with this shortage). It also meant, howetve, the
deflationary tendencies were compounded. As R&dB®0, p. 795) writes, "The political unpopularity
calling down the money and the costs of remintirggunt that the adjustment was most frequently mgde b
calling up the undervalued coin. If this were donean annual basis to correct the coin ratings eliewy
the currency would have a persistent tendency pieediate — that is, for the amount of specie pérain
account to decrease”.

Constrained by the limits of debasement as ayptdil, a government was then limited to finding
new sources of precious metals if it wished to egpaoney supply while maintaining convertibilityety
the need to provide liquidity to support monetaxgansion was such that it was nevertheless distursse
policy circles in the early century. The good fagiof the early modern precious metals discovesiteat
they prevented these problems, as well as deflatanmd may have encouraged growth in the firseplac

3.3. Higher forms of money supply

Fiat money become prevalent in Europe only in ihetaenth centurd. In England, as late as 1790, the
monetary base was composed of £44 million of coniyybdsed coin and only £12 million in notes (£8
million Bank of England notes and £4 million alhet; Capie 2004; Table 6).

1600 1688 1700 1750 1750 1790 1870
(Mayhew) (Cameron) (Capie) (Cameron) (Capie) (Capie) (Capie)
Coin 35 10 7 15 18 44 95
Bank of
England notes i L5 4.3 4 8 35
Other notes
(country - - 0 0.7 1 4 49
banknotes
Bank balances
at the bank of - - - 19 - - 6.5
England
Other means of 10 n/a 18.1 n/a n/a n/a
payment
Total (M2) 4.5 20 >8.5 40 >23 >56 >141.4

Table 6. Estimates for the components of English nominahegosupply. Unit: millions of £. Sources: Mayhevd13), Capie
(2004) and Cameron (1967). The category “other me&ipayment” includes Cameron’s £6m in governntehieés and £2 m in
inland bills in 1688 and £ 3.1m in deposits in @évbanks in 1750.

18 These information problems presented a clear foviebasements — the relative weight of precicetisicould not get too small
as a percentage of the overall weight of the aatimerwise it would become difficult to verify. Slet only way would be
decrease the overall size of the coin, but theioysobkers would run up against the previous problem

19 Scotland (and North America) did use fiat moreutady than England, but under high transactiortsos



The timing of the growth of fiat and other meanpayment can be contrasted with that for the size o
government. One of the most remarkable aspectseoévolution of the English economy since the
mid-seventeenth century is the persistent growtthefgovernment sector, which accelerated during
the eighteenth century, more than quadrupling bemwk700 and 1798.The growth of government
happened through a ratchet effect, with expansioing times of war not fully reversed when peace
came along (Brewer 1989, O'Brien 1988).

This ratchet effect was absent in the case of maengply. This is true for both coin supply
and higher forms of money supply, either measungchdtes of the bank of England or broader
measures that include bills of exchange and ndtpsowincial banks (Figure 3). The fact that utiié
last decade of the eighteenth century governmedreded in tandem with warfare, but money supply
did not, tells us much about the fact that in earperiods, the expansion of coin supply was
conditional on the availability of precious metalBhe bank of England and other financial
intermediaries had the capacity to expand highen$omf money, but, concerned with their reputation
and solvability, did not do so (O’'Brien and Palntd.@).

Bank|restriction act (1797)
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Figure 3. The ratio between Bank of England notes and cqiplgu1694-1815. Sources: Bank of England (1967rién and
Palma (2016)

Indeed, all notes of the Bank of England (and of/joicial banks) were fully convertible until the tAaf
1797. Only after that period was it possible far Bank of England to expand notes significanthyhotitt
running into credibility problems (Figure 4; O'Bri@and Palma 2016). The same is true for provincial
banks: "the arrival of country banking, combinedhwthe note issues of the Bank of England, wasnot
answer to the shortage of silver in England ande¥/alren by the end of the eighteenth century” (@lan
1999, p.30); it is hard to conceive how in its @esdt would have been.

Of course another option would be to drop conwvétyibaltogether; but considering that John
Law's fiasco in France was very present in peophesory this would have been difficult. It was only
under the exceptional threat of a financial pamggéred by imminent French invasion that the Ret&in

20 For a recent review, see Broadberry et al (2015).



Act was passed in 1797, only for convertibilitylie restored as soon as conditions normalized @tie, fa
1816, and officially, 1821; see O’'Brien and Palr@a&for details).

Indeed, Angela Redish plainly states that "it waspossible to establish a stable token coinage
prior to the nineteenth century” (Redish 1990).d¥dioth of the Bank of England and of provinciaiksa
enjoyed limited circulation before the last decadethe century; people did not use these for retail
purchases or other regular transactions (Clancyd,199 28-9, Feavearyear 1944, Clapham 1944).
According to one estimate by The Board of Stampdate as 1812-16 the value of country banknotes
annually in circulation was under £16 million" (6ty 1999, p. 29) Finally, it was also the case timi
the 1793 the lowest denomination for a banknote fdd% and until 1797 it was £5, both of which
were well above the unskilled wage. Only in 179%ev£2 and £1 notes issued by the Bank, which
could be used as a means of exchange at the Imteil As for other English banks, until 1797 all
were prohibited from issuing bearer notes of laas £S5 (Feavearyear 1944).

3.4.  Currency and credit: substitutes or complements?

It has long been argued that an English "finan@ablution” had been in operation at least sinee th
1660s (Dickson 1993). This consisted of the in@dassage of credit instruments such as bills of
exchange and promissory ndfesis well as privately issued tokens (Whiting 19%h)d after 1694,
bank notes of the Bank of England (O'Brien and Ra2®16) and of provincial banks (Presnell 1956).
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Figure 4. British per capita coin supply and M2 at constant prices of 1700. The area in grey can be interpreted as the approximate
size of fiat in circulation and held as store of value. Sources: this figure is derived using the indirect method described in Palma
(2016), which in terms of data relies on Broadberry et al (2015), Capie (2004) and Mayhew (2013).

21 The Promissory Notes Act of 1704 made all debirimsents negotiable by allowing not just the idigaeditor but the
holder of any bill to sue the initial debtor (Rictia 2012, p. 23)



It is a fact that in the second half of the seventie century, the expansion of the English economy
was supported by an expansion of credit. As Tabln® Figure 4 suggest, however, by the late
seventeenth century M2 was still quite close tm aipply. This shows that the seventeenth century’s
expansion of credit was not sufficient to compeasfatr the economic growth which was also
occurring — at both the extensive (based on popualarowth) and intensive (per capita) margins —
and indeed in the second half of the seventeenttugeboth measures of per capita money supply
actually fell. This trend was only reversed in gighteenth century — in tandem with an increagben
availability of precious metals, largely due to ttiecovery of gold in Brazil and to the shifting of
mining priorities in the Spanish empire from PayiMexico. Further, the conditions of the second hal
of the seventeenth century in England may have Ispegial, as they corresponded to what can
essentially be described as financial sector cajpctvith the best practices of the continent (Cofima
Leonard and Neal 2013).

While forms of exchange based on informal credid baen developing as a substitute for
currency since the sixteenth century, this wasenadte: "the primary hindrance was that personal
credit instruments did not circulate, at least netarly enough to make a real difference. For
commerce, agriculture and manufacturing to floyriséw sources of money had to be discovered"
(Wennerlind 2011, p. 19}. In itself this suggests that under the prevalgstesn of expectations,
commodity-based currency and paper money were @m@itary as much as substitufe€redit
was, additionally, subject to usury restrictionattivere binding, and may have prevented access to
credit, especially for those without access toifiicant amounts of collateral (Temin and Voth 2008)

The perceived need for means to expand currencgflected in several contemporaneous
intellectual and political debates revolving aroutheé fact that the commercial expansion of the
economy required an accompanying expansion of theesnsupply. Conventionally classified under
the "mercantilist” umbrella, contemporary intelleit thinkers, including authors such as Malynes,
Miselden and Mun and their disciples, were unanisnthat the scarcity of bullion was a problem,
hence the emphasis on access to bullion underaadible trade balané8.In the case of Paterson,
Godfrey and Mackworth, paper money was advocates stsdution, but always making clear that the
extent of expansion was indirectly constrained dneas to bullio®

In fact, the common denominator of the "mercantiligerature seems to have been the
preoccupation with the capacity of money to encgeraconomic growth. | agree with Wennerlind
that Adam Smith (and, it could be added, much ofleno economic theory which postulates that
money must be neutral over the long run) was mistdk accusing these mercantilists in confusing
money with wealth, because in fact the limitatiofigredit expansion meant that "there was no other

22 As Wennerlind (2011, p. 110) himself recognizeslisvn Paterson, the intellectual influence behthe creation of the
Bank of England, felt that "Credit not founded be Universal Species of Gold and Silver, is ...raaficable”, and that
a minimum reserve of 15-25 percent was necessamake the system secure (Patterson 1694); Godfteycated a
similar position (Wennerlind 2011, p. 112).

2 Further, the expansion of paper credit was consitlby contemporaries complementary to having itipesrade balance
and hence access to foreign precious metals (Wiamh@011, p. 282 endnote 95).

24 The state indeed often took action: legislatioohiisited the export of bullion. In the non-cooperatworld of medieval
and early modern Europe, perhaps there was soimeaks to these policies which were castigated dgm Smith and
other classical writers. Indeed, it is noticealhiatt'such bullionist legislation was a constanttiea of the work of late
medieval parliaments” Mayhew (1974, p. 62)

2 Other writers such as Hugh Chamberlen and Johsc@eiadvocated a national land bank, which woujshest money
based on the security of land, not bullion. Theruthilure of the Land Bank United, launched in 86® attract capital
(in sharp contrast to the Bank of England's ovessibed issue two years earlier) suggests thisdation was not
possible. Only around the time of the restriction(@797) was it really possible to have monetamyamsion independent
of bullion (O'Brien and Palma 2015), and as theldisthment of the gold standard in 1821 suggess) those measures
were, for the time being, temporary.



Wayzsto expand the money stock than to attract isiared gold from abroad” (Wennerlind 2011, p.
40).

Wennerlind subsequently argues that the restridioendogenous money creation was over
once the law allowed the current holder of the destrument to sue the initial debtor. This is weher
my position differs. Perhaps that eased the canstaabit, but it would have been unable to support
the subsequent eighteenth-century growth. As tideogithe seventeenth century approached, the fall
of the average silver content of coin to 50% of effecial weight meant a serious monetary crisis, i
part because silver coin served as security fomtites of the Bank of England (Wennerlind 2011,
p.11). This itself suggests that, later on, th& lfogold would have presented an obstatle.

As contemporaries recognized, the feasibility &irtg credit was all about reputation. Even
though the lack of currency in the face of expagdeommerce provided an incentive for the
development of forms of "endogenous money", thesddconly be sustained as long as merchants
were convinced of the buyer's "Integrity and Abilifor Payment”, and more generally, the
"honourable Performance of contracts and Covena@Bgfoe 1709f° This was, in fact,
representative of the position of the intellectelie of the time. As even Wennerlind (2011, p. 241
recognizes, David Hume, for instance, while opeth®notion that under appropriate levels of trust
credit could flourish, insisted that currency basedsilver and gold was "more practical’. Adam
Smith advocated a similar position. The situat®analogous to the well-known Magribi traders’ case
for which reliance on informal networks rather thée legal system to enforce contracts presented
limits to commercial expansion (Greif 2006). It wegually so with credit vis-a-vis the much lower
transaction costs of using currency at any nonHdeeel (with the possible exception of richer
merchants who had the reputation to use bills matgnally)?°

Finally, another argument supports the idea thatewcand credit were complements. The
decision to issue credit was often based on peppleticipation of whether they would be able toehav
the liquidity to honor the bill, and that in turregended on the overall availability of money
(Nightingale 2010; see also the discussion of “Mayls law” in Allen and Coffman 2014).

In sum, there were only two ways in which peoplaldoissue credit, and both critically
depended on reputation in the face of repeatetioethips. First, richer merchants with established
businesses could write bills of exchange, evenrrilatdnnally.30 Second, at the local village level,
people could and did at times informally borrow Bramounts from each other (Muldrew 1998).
But this required personal and repeated relatigsstiiat necessarily limited the scope of credit — i
created complications for the advancement of siratichange and division of labor, which require
the availability of an anonymous and liquid meahsxxhange for one-off transactions in cities. The
lack of an easily accessible liquid means of payrmeeant that in medieval economies payments

26 With regard to the issue of trade competivenes®imection with deflation, it is noticeable thatttimes, it was explicitly
recognized that in order for trade to remain cotiyde the right amount of money was needed to ragirthe price level
(Wennerlind 2011, p. 40).

27 Furthermore, in England the reformation creatédige concentration of wealth in England and hindi¢he development
of a credit sector. That is why money may have keegneater bottleneck in England than in Southamoje, and not
only in Italy. In other Protestant countries sushtlze Netherlands, Italian banking and urban instihs were at times
used to finance the gap. Thanks to Regina Grafhdlyr in clarifying this point.

28 |n an attempt to popularize the notion of creditd defend his increasingly pro-Tory political piosi), Defoe used the
rhetorical figure of "Lady credit”, the youngertsisof money, who could take her sister's roleaué¢, but only as long
as "her Sister constantly and punctually relievers (Defone 1706). For a recent review of Defoels in popularizing
the polices of Harley, see Wennerlind (2011, p.-183).

2% In the American colonies, in particular Virginia,Barbados and even in Scotland, paper money ftas ased, but it only
had the ability to circulate locally and under highnsaction costs. Finally, one additional reastmange to a fiat system
did not happen earlier may have been related tdithiged political influence of the groups that wdwain from
inconvertibility and depreciation (Eichengreen 1992

30 |In the case of at least one important sovereignoler, the reputation of the lenders, rather ttrat of the borrower,
determined that the lending could keep happenimgli@man and Voth 2011).

31 |n catholic countries the monasteries (or othdigiais institutions with charitable purposes) il the function of
monitoring borrowers. In Islamic countries, the Whaad a similar role.



often had to be made on a quarterly basis or thrdbg “chalking up by local tradesmen of small
debts for later settlement” (Mayhew 1995, p. 23@)ich surely increased credit risks and transaction
costs, leading to a reduced number of equilibritangactions.

The conclusion is clear: in the middle ages antlyeapdern period, coinage complemented
rather than substituted for banking, as emphasizedhe following quote by Spufford, who by
“money supply” here simply means coin supply: “[Bkamoney and other additions to the money
supply did not develop where the money supply wareegnlly poor, but, on the contrary, in some of
the places where the money supply was already mbshdant ... [Clommercial interest rates
drorg)zped ... in those places where the money supptym@st plentiful” (Spufford 2002, p. 42 and p.
44).

4. On the macr oeconomics of money and growth

4.1. The doctrine of long-run neutrality

The “long-run neutrality” (Taylor 1999, McCallum @8) doctrine is one of the cornerstones of
modern macroeconomics, and it largely justifiesgbparation of the field into the study of business
cycle fluctuations (a.k.a. “the short run”) and eemic growth (the “long run”). Indeed, this
theoretical prior is taken as a given to the extiat it often leads economists to impose, as a
maintained exclusion assumption in VAR models, thit long-run exclusion restriction must be true
(e.g. Blanchard and Quah 1989).

However, the idea that money must be neutral ok@wilp frequencies is usually justified on
theoretical grounds and there is very little engairiwork testing it. In fairness, the relationshiery
hard to test using modern dafeirst, there are severe identification problemssed by the fact that
in modern economies the quantity of money in catiah is endogenous — monetary authorities
respond and try to influence the state of the ewgndo while some high-frequency identification
may be at times possible (e.g. Nakamura and Soeir13), that presumably misses most of the action
(as only a small fraction of variation will be exxgus). Furthermore, given the focus on the short r
this, by definition, is unable to capture growtfeefs.

These identification problems are further amplifisdthe insufficient frequency of time-series
observations and the lack of variation in monetastitutions and policies themselves during the
historically short period for which economists haka. In other words, the standard datasets used b
macroeconomists, almost always dating from the-Wéastid War 1l era, and often from the post-
Bretton Woods period, do not work both because treytoo short and because monetary policy
reacts to the state of the economy, which rendmgeession analysis uninformative about the causal
effects of money in the absence of a source of@xogs variation in money supply.

In an Arrow-Debreu world of complete markets, moigegot required, and fiat cash would be
worthless. Specifying details about the naturenocbimpleteness is important in order to understand
why and how money matters. In this paper | cone¢aton the matter of reduction in the costs of
participating in market activity, in associationtlvinoney’s role as a unit of account and means of
exchange.

4.2. Some monetary and growth accounting
Consider the familiar equation of exchange: MV=mMgere M stands for aggregate money supply, V
is velocity, P is the aggregate price level ang dggregate nominal income. As written, this equati
is an accounting identity with no theoretical cant€This differs from the quantity theory of money
which corresponds to placing specific assumptianghe behavior of some of these variables.) A log-
difference transformation leads to:

AM+AV=AP+AY

32 Evidently, these patters correspond to correlatierich do not necessarily imply causality.

33 One related influential, but controversial, strasfdliterature argues that financial developmers hacausal effect for
economic growth (see Levine 2005 for a literateneew and Buera et al 2011, Buera and Shin 2018:ftent papers.)



It immediately follows that for M constanpY implies eitherA*V, or AP, or both: if economic
growth is to happen, a fixed money stock impliethesi continued increases in the velocity of
circulation or deflation. While at a secular lew&locity could in theory trend a little over a long
period of time this would necessarily be secondepid comparison with changes in money, income
and prices. Indeed, there is strong empirical exddethat velocity showed no long term trend during
the eighteenth century (Palma 2016a, Table 1 amar&id)*

Hence with a fixed supply of money and at most anbderate increases in V the only way Y
could grow fast and consistently — irrespectivetted effect it had on the population -- is through
continued deflationA~P. This much was already recognized by BraudelSpmbner (1967, p.384),
who wrote that “the stock of metal has to be insedaregularly for the price level merely to be
maintained”.

While there was no way that credit could have stuist for coin (Section 4.4., Nightingale
2012), a persistent rise in velocity could not héaeen a solution either, because transaction costs
would have risen prohibitively. As Mayhew (2013)shaecently written, summarizing both these
points:

it is the rise of M, not V, that is characteristit growing or modernizing economies. Indeed the
historical evidence shows that there are real dirothow large V can become without impacting
seriously on the economy. The eleventh-century ¥rofind 10 in fact required a large amount of
business to be carried out by non-monetary expegisnch as labour services or payments in
kind instead of money rents or wages ... more throogimetization required a growth in M,
which thus reduces V ... credit cannot grow byramdase in the available money supply.

Indeed, at the aggregate level credit could nthiattime grow without an increase in the availi@pil

of a complementary means of payment that was lquiidl and credible. At the same time, continued
deflation does not provide a good foundation fasrexenic growth. But then, since velocity is fixed
over long periods of time and continued deflatias megative effects on growth, it follows that
continued expansion of the money supply is necgdsareconomic growth to occur. This should not
be too surprising once the role of money is undexkt money reduces transaction costs and its
availability is required for the possibility of arjer market that permits the continued division of
labor.

4.3. Incomplete nominal adjustment
If the price level could adjust immediately to cgaa in money supply or real economic activity, then
any change of unit of account or the overall gugrif money would not matter. As it was, whether
due to social norms, menu costs, or other facqmise and wage rigidity was a realffyln early
modern England, despite the ongoing “price revohitiwhich occurred prior to the eighteenth
century, customary rents were normally fixed in nmah terms, with contracts often covering a
number of generations, and there were substargiaéfits to be had for tenants who were able to
defeat their lords attempts to raise rents (Holi30 Indeed, not only was price adjustment
persistently absent or incomplete for long periotlime (Palma 2016b), but it was also the case tha
it was asymmetric — in eighteenth-century Franoejristance, upward adjustments were much faster
and less penalizing than downward adjustments @/2aD9).

Several recessionary mechanisms associated witlatidaf can be posited. Despite the
relatively small size of financial intermediaticsebt-deflation might have been a serious concern in

34 While technological change may lead to moderateemses in velocity over time, this could not héveen of the
magnitude of British economic growth from the malssnteenth century onwards, which was considerabléhe
extensive margin (ie accompanied by population esjen), and, while slower in this period relatieevthat was once
thought, was still high by previous historical stards even on a per-capita basis (Crafts and Ha88g, Broadberry et
al 2011).

35 For a recent review of menu cost models, see Nat@@and Steinsson (2008). Even in modern econotailesy markets
often do not clear as nominal wages adjust slowlghtanges in economic activity (and do so asymualyi they are
especially difficult to adjust downwards; see Bev2€p?2).



the absence of the monetary injectidhés the internal price level falls, the real exohpamate will
tend to appreciate and a given economy will tendbéocome less competitive. Further, even if
deflation was avoided for a group of countries a&hale, it may have nonetheless been beneficial for
all (Eichengreen and Sachs 1985). Expectationstatmotinued falling prices may also lead people to
delay consumption expenditures. More micro-letaties are required for us to conclude which were
guantitatively more important.

4.4. Why did the early modern monetary injections mafek narrative

The discovery of large quantities of specie allowed systematic increases in the availability of
money because specie was the critical input impritgluction. Europe experienced major monetary
injections as a consequence: in the case of Englahdre minting flows are well known (Challis
1992, Palma 2016a), it is clear that they increasathatically.

Monetary injections mattered because the additibgaildity avoided persistent deflation and
lowered transaction costs, encouraging market gjaation and structural changeln the Middle
Ages, supply of precious metals was quasi-fixed lagrtce deflation was a persistent phenomenon. It
took until the 1530s for the price level to recotethe pre-Black Death level (Figure 6). Indedus t
episode of persistent deflation from the fifteeogimtury onwards is associated with the late metlieva
bullion famine (Day 1956; Spufford 1988; see alsg®D2002, p. 266 and the literature cited there and
in p. 384.) Although some elements of the origstaty were subsequently criticized (Sussman 1998),
the lack in the availability of precious metals wiasfact at this time an important element in
preventing growth (Miskimin 1964, Nightingale 199®97, 2012; Desdan 2014).
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Figure 6. The price level, real GDP, and population, 128@€l Source: Broadberry et al (2015).

The role of precious metals as a binding constriintgrowth in late medieval Europe has been
emphasized by generations of medieval historiarige period 100-1300, when silver was still
available in sufficient quantities, was a periodiméreased commercialization, which included the
establishment of active factor markets for labandl, and capital (Cambpell 2009). Spufford (2002, p
12 and 59) considers that the growth in the mongyply was a necessary precondition for the
thirteenth century European commercial revolutiBat it could not last. Indeed, Jaques le Goff
writes:

% Debt-deflation is the fall in the prices of asseisods or services that raises the real valuebf, dvhich is written down
nominally. In turn, this may lead to a negativeleyc

%7 These are the reasons | emphasize in this paiersomay have been at play. In particular, | Hear left out associated
distributional implications.



What are for me the essential components of cépitalvhich were not present in medieval
Europe? The first is a sufficient and regular sypgdleither precious metals, making it possible to
mint coins, or paper money ... [Tlhe Middle Ages veawveral time son the brink of monetary
famine, and this was still the case at the endheffifteenth century ... The discovery of America
meant the regular transfer to Europe of large dtesitof precious metals, gold and silver ... It
was only then that the first demand of capitalisaswnet. Goff (2012, p. 143)

Different elements associated with the Black Ddwthe been pointed out as an important element to
explain not only the evident one-time income insgeassociated with a rise in the land-labor ratito b
also, according to some authors, subsequent ecorgmowth much later — during the early modern
period (see, for instance, Pamuk 2007 or Voigtlaradel Voth 2012). One element which has not
been emphasized is that (as with land or othetggseople died, but money did not. The Black Death
also functioned, for practical purposes, as a mggorcapita injection of liquidity (in addition tather

less liquid assets). In my view this complementgdfs law and associated demand-side explanations
as to why specialization and urbanization subsetjuercreased. Suddenly, it was easier to conduct
trade and specialize since at the prevailing piesel it was easier to make and receive payments,
more collateral was available, and credit was niikgly to be paid in time with reduced risk of
running into liquidity problems and having to engdg fire sales. But once a new steady-state was
eventually reached, from the late Middle Ages antll tio the 1520s the economy ran into persistent
deflation — though as always (unlike the converasecwhich often happens with inflation), prices
never decreased too fast. Recent aggregate dajastaghat England suffered from persistent secular
deflation from the early-fourteenth century to finst decade of the 1530s (Figure®d).
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Figure 7. Real GDP (left scale), and per capita coin sufpiint scale), at constant prices of 1700. Soucoe supply from
Palma (2016a), and the price level is the GDP teflaf Broadberry et al (2015).

As is well-known, the English population took londe react to higher levels of income than we
would expect under simple-minded Malthusian logied by the mid-fifteenth century demographic
growth had stopped, though the per capita incoma lwas considerably higher than it had been just
before the Black Death. Then the sixteenth centuelg essentially a century of stagnation, both in
terms of per capita real GDP and money supply. détnro (2003) has emphasized that silver mines
from Saxony may have had some effect in the figdt of the century, and while silver was arriving

from South America into Spain in significant quéies (and by extension, certainly the modern

%8 Indeed according to some authors, by comparistm dith 1000-1300, and much of the early moderiode 300-1525
was instead a period of arrested development @kFith993, 2009).



territories of Belgium and the Netherlands, as wslmuch of modern ltaly), it is worthwhile poirgin
out that it took until the early-seventeenth cepnfior precious metals from America to start having
significant effect on England’s money supply. letingly, this effect slightly predates the very
significant (for the standards of the time) growdthich then occurs (Figure 7.

In turn, Figure 7 contrasts per capita coin su@plgt real income, focusing on the period after
the Great Debasement of 1542-1552. As we can sdheisecond half of the sixteenth century, real
per capita coin supply is essentially flat, thegadily rises in the period 1620-40, hence befoee th
Civil War, and then slowly decreases (in per cafgtas) but always stays well above the pre-1620
level. Finally, in the eighteenth century, in asaton with the discovery of Brazilian gold (Palma
2016¢) and the Spanish Bourbon shift of the Amer@apire towards the Mexican mines, there was a
steady rise once more.

A short macroeconomic history of early modern Endlén relation to monetary history can
be told as follows. During the sixteenth centurgmial coin supply increased, but these increases
were more or less cancelled by increases in papaolanhd the price level. The increase in coin syppl
did lead to inflation, which is what eventuallyrténated the previous status-quo of stagnated ndmina
wages'® Inflation may have encouraged wage-labor shareviiyoand may have had distributional
consequencé$ but did not lead to per capita income groitit was only after the early-sixteenth
century that the gradual increase in availabilityreal coin supply per capita allowed for structura
change to begin (Broadberry et al 20%3and for income growth to occur. Finally, in tHghteenth
century income growth continued, caused factorh sugrban agglomeration economies (as illustrated
by the rise of London) and related spillovers ia tountryside, as well a continued increase in ptark
participation, especially along the intensive matt@nd in the cities (Allen and Weisdorf 2011).

5. From St. Monday to the long haul

In the interests of breaking down this complex eratt first consider “level effects” and only next
move to “growth effects”. In light of standard gritmtheory, one might expect a one-time decrease in
transaction costs to lead to a higher level of cenuial transactions, but not to a higher growtle.rat
The same is true for an increase in labor suppyl @&gue in the next section, however, the sejparat

of level and growth effects is to some extent igitif, because certain level effects can generate
growth effects. Still, it is nonetheless a usetarting point to discuss “level effects” to bredkst
down.

39 Notice, however, that the 1600-1643 growth in nyosiepply is conditional on the relatively high figuof £10 for 1643,
which is based on a relatively uncertain guessgénmbatsed on civil war coin hoards (Mayhew 1995}hé 1643 figure
was lower (see Palma 2015a for details), the ngger capita money supply would be more contempamas to that of
per capita GDP.

40 Dyer (2013, p. 22) writes that “The daily wageboilding workers reached a plateau during thediite century, which
persisted until 1520, of 6d per day for a skilledftsman and 4d for a labourer”.

4! Landes (2003 [1969], p.18) suggests that the ilaffagion of the sixteenth century, “which “foundany peasants holding long-
term leases whose burden diminished” was strorgsigcated with reducing seigneurial authority amebecing the personal
and economic status of the peasantry. See alstl&\(BD13, p. 12).

2 This may have been for a number of reasons: dsiogeaeal income of landowners, increased suppliglobr having a
contrary effect on the equilibrium real wage, andhe increase in the share of pasture to the esepef arable (as
suggested by More’s “sheep eating méidpia methaphor) decreasing agricultural labor demaneln éthat was itself
partly a response to initially “high” real wagesid also the case that as long as large resefuasnwage workers still
existed, a continued increase the wage-labor foottd proceed without and increase in either eajeseor per capita
GDP, which by definition only measure market congagion.

3 Notice that from Broadberry et al (2013), we do krmow exactly when did structural change statieothan it must have
been between the 1520s and 1700.

44 The eighteenth century increase in market pagtimp was based primarily on an increase in theameenumber of days
people worked per year (intensive margin) rathenth larger share of the labor force participatmghe market, in
association with structural employment change (esite margin).



Despite the substantial amount of attention givgretonomic historians to the industrious
revolution concefft, it is important to keep in mind that from a groviheory perspective, an increase
in labor supply will lead only to a “level” and nat“growth” effect — it can perhaps explain a highe
level of income, relative to that which would existder a lower labor input per capita, but it canno
on its own explain the take-off towards modern @toic growth. Unlike TFP, per capita labor supply
is by its nature limited by people’s own limitechg in life. Furthermore, we know that working time
decreased later on, so even that level effect dhbalreversed (at least for the intensive margin).
Hence, while the increased labor input supports‘pessimistic” view of Crafts and Harley (1992)
about the eighteenth century (Antras and Voth 2008annot have, on its own, caused the emergence
of modern economic growth.

5.1. Monetization and transaction costs

As discussed in Section 4.4., until late in thdyearodern period commodity money did not have a
viable close substitute in its function of meangxt¢hange for the vast majority of transactionthin
economy. An implication is that if availability pkecious metals had not been able to expand thanks
to the discovery of America, a smaller quantitynaéney would have been in circulation. In turn,
transaction costs would have been higher; it whalde been harder to pay and receive wages, both in
the cities and in the countryside, but importarfisyver people would have moved to cities altogether
Without the additional money supply made possilyléAmerican precious metals, more transactions
would have to have happened through barter, areghgive higher cost, fewer transactions would have
happened overalf.

The extent to which higher labor supply, higher ydafion, and structural change lead to a
level effect rather than a growth effect parall@ls understanding of how for long Smithian growth
may or may not be viable as a means for continuadravement in welfare (Kelly 1998).
Nonetheless, it is helpful not to lose track of thet that growth over the long run consists oéaes
of a level effects, which implies that in the codtef a given historical period, it may not be e&sy
distinguish between the two. Furthermore, scalectdfin the style of Kremer (1993) suggest that the
two may be difficult to tell apart, but while withlarger population comes, all else constant, atgre
opportunity for scale effects in the style of Kren(£993), coordination costs are also higher, which
makes the need for money to decrease transactsie geeater.

5.2. Increased labor supply

In understanding the industrious revolution, therditure often mentions the phenomena of increlgsing
commercialized and specialized economies, as iedica even the macro level by a declining share of
agriculture in employment. While not denying thepartance of other complementary factors, my
emphasis here is that the increased monetary iliguadailable must have helped. First, the incrdase
liquidity made it easier for employers to pay enygles, and for employees to spend their money. This
led to an expansion of equilibrium labor supplye(timechanism is detailed in Palma 2016c; for a
related point, see also Grafe 2012, chapter 7).

For those who were already patrticipating in thekegrthe increased liquidity led to more
intensive participation (in particular a larger rhen of days worked, as exemplified by the
elimination of St. Monday). Market participationsalincreased at the extensive level: people who
lived in rural areas and were not participatinghie market (or were only doing so occasionally),
started doing so, either by specializing and sglfar the market more systematically while stayiimg
rural areas, or, importantly, by moving to cities.

The “new goods” imported from Asia to Europe stiatatd people to work more (de Vries
1993, 2008, Hersh and Voth 2009). Many of thesev‘geods”, including porcelain, silk, and tea,
could only be imported to Europe in the quantitrdsich we observed due to the availability of

% For instance, the recent Broadberry et al (20b)nie dedicates a considerable number of pagéwtdiscussion of the
concept and its implications for the measuremef@DP, and reviews the literature.

6 Money reduces coordination costs associated wéttieh but more importantly, allows for intertemglofand non-
bilateral) trade in a context of limited contradteaforcement.



American precious metals (Palma and Silva 2015)ilé\this must by itself have been a relatively
important effect, around the middle of the eighthecentury, the Cape-route trade provided an
average Western and Central European consumerAsgitin goods that cost the equivalent of three
days wages of a manual worker in Holland or Engl@®y¥/ries 2003, p. 91). Nonetheless, perhaps the
most important role the “new goods” played was thfatlynamic spillover effects, discussed in the
next section in more detail. Finally, tea also @incoffee in helping to impose the discipline,
concentration and effort levels that a modernizegpnomy required, as exemplified by the
mechanization and factory system (Ashton 1997/1948)

6. From the long haul to moder nity

It may seem that the effects | have so far disclisseld not have had more than a level effect corres.
Even if they generated a growth spurt during tteomsl dynamics towards some new steady state or
balanced growth path, standard growth models waudgjest that the effect should have been necgssaril
temporary (as it happens with an increase in things level in the Solow model for instanée pf
course, all depends on what we mean by “long run”.

And yet | argue that instead the fact that marleetigipation and Smithian growth rose before
“modern” economic growth took hold does matter twlerstand why it happened. This in turn
increases the importance of understanding why pdenmogrowth took the forms that it did. The point
I make here is that, notwithstanding other factoings was in part a result of the unprecedented
increase in money supply that happened in the eaolyern period.

How should we think about this conditionality? Téféects can be broken down as follows. As
money supply per person increases, there was, &irkiwering of transaction costs and increasing
market thickness effect which led to structuralnge and consequently agglomeration economies.
Second, there were several second-order, indiféatte (which then had a feedback effect on the
main effects). These included a long-term “gettiisgd to the market” effect (deVries 2008), learning
effects at the firm level, trade and human cagaérnalities, and importantly, a state-buildinteet
as the collection of taxes became easier (Capié)20@turally, these effects also interacted wihte
other.

6.1. Division of labor, structural change, and agglomeran economies

A more monetized economy permitted greater divisiblabor because it became easier to obtain the
means of exchange to purchase essential goods imbam context. Hence, moving to cities made
more sense, and it was less risky in the senseoti@tcould carry savings in a monetized form to
survive while looking for a job. For firms, it aldzecame easier to pay wages, and to invest in a
greater variety of products (see Kelly 1997 an sirjmmn of Smithian growth). Thicker markets meant
that “horizontal” growth resulting from an expansiin the varieties of available products could
happen.

Structural change in turn led to economic growsuhéng from agglomeration economies due
to higher levels of urbanization. The modern viebowt the first industrial revolution is that fast
productivity increases were initially limited tofew manufacturing sectors that were too small as a
share of the overall economy to matter a great deaerms of overall growth, which remained
unspectacular until the nineteenth century. Theareimg discontinuity associated with the eighteenth
century is an unusual degree of relatively fasticstral change (Crafts and Harley 1992). The
spectacular growth of London from the middle of 8eventeenth century mirrors the take-off of
sustained economic growth since then — as weliesake-off of per capita money supply.

6.2. Trade, human capital externalities, and the dynamiof a “new goods economy”

The direct demand for woolen and manufactured gdoams Iberian economies — as well as the

second-order demand effects, for instance fromNatherlands, which in turn had more silver and

gold brought over in the context or war and tradtd @pain — must have meant that English industries

47 Alternatively but similarly, a decrease of the jestive discount factor in Ramsey model, in whichviegs are
endogenous.



got a boost, as illustrated by the case study dgsmliin Section 3. Indeed, “Through both legal and
smuggled imports, effective Spanish demand, sestaby American silver, promoted the economic
development of Holland, England, and other Europeantries” (Cipolla 1993).

| have already discussed the role of the “new gbodstimulating labor supply, treated as a
static effect. The most important effects, howeweere dynamic. For convenience these can be
separated into technological, learning externalitend industrial expansion effects, and related
demand effects, as opposed to general equilibriffiects, particularly in their high-wage economy
dimension.

The “new goods” from Asia, a result of Europe’s italality of silver for exchange, certainly
made people want to participate in the market. By also induced demand towards import
substitutes, which spilled-over into industrial dmpment. In England, it is hard to conceive of
important porcelain centers such as Worcester abyDbaving appeared if the early modern Euro-
Asian trade had not happened — elsewhere in théneomh important centers also appeared at Delft,
Chantilly, or Sévres, yet in England the industeffécts were stronger than elsewhere.

Finally, one prominent dynamic consequence of tleeeiased demand for English products
was the dynamic general equilibrium effect assediavith a high wage economy (Allen 2009). As
one early political economist put it:

[1]f the increase of money in the state comes feobalance of foreign trade ... this annual increase
of money will enrich a great number of merchantd antrepreneurs in the state, and will give
employment to nhumerous artisans and workmen wheigecdhe goods sent to the foreigner from
whom money is drawn. This will gradually increadee tconsumption of these industrious
inhabitants and will raise the price of land arabla(Cantillon 2010, p.148 [1755], p.150)

The exploration of the American continent was asegjuence of the search for precious métaimd
while the role of the New World as “ghost acreagea mass-emigration escape valve, would have to
await the nineteenth century, the discovery ofNlbas World mattered in many other ways in addition
to the more straightforward trade effects (Palm&520It contributed to changing people’s mentaditie
— especially that of the intellectual elite butoadgdinary individuals:

The conclusion is inescapable that the discovefidsnerica and of the Cape route to the East Indies
were highly important factors in the rise of modeapitalism. Changes in trade routes, the wideoing
markets, contacts with distant lands and strangpleg and a more perfect knowledge of geography
conspired to perturb the minds of men much as deemcreasing power over nature to-day. The price
revolution set in motion by American gold and gileentributed directly to the progress of capitalis
(Hamilton 1929, p. 355)

At the same time, the increase in monetization nalsb have helped increase people’'s basic
numeracy skills, as people became more used tdihgndoney and planning as well as performing
market transactions. This may have an impact onamucapital accumulation. Perhaps as this process
proceeded in the more monetized economies peopldisre also evolved in a more market-friendly
direction (McCloskey 2010).

6.3. Monetization, taxes, state capacity and finance

The comparative experience of early modern ecoromsii®ws that as far as state development is
concerned, Britain was well ahead of continentahemies — and even more so, other civilizations —
as illustrated by the fact that by the eighteemthtury Britain had higher state revenues than ting Q
dynasty (Brandt et al (2014, p. 69). The monetajgctions helped here too as it became much easier
for the state to collect taxes in a more monetigednomy, and one where an increasingly greater
percentage of transactions involved using monepi@C2004). Under these conditions “funded” taxes

8 Conversely it is hard to imagine empire-buildingthe East without silver. Here is, then, anotheanmel in which silver
mattered: it largely made possible the intercomtiaketrade (both with Asia and America) which hatgportant growth-
enhancing effects for the countries which engagetimore intensively (Palma 2016).



could emerge, which in turn allowed the bank of I&ng to credibly expand paper money gradually,
without running into time-inconsistency problemsEfen and Palma 20165.Certainly, money was
here a necessary but not sufficient condition; ghgere other (institutional) aspects specific te th
English economy which led state capacity to grostefiathan elsewhere.
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corresponding maturities) and Holland (new issddsosrenten 1500-1800. Source: see Henriques and Palma (2015)

Finally, the additional liquidity in circulation otributed to the continued decrease in real interes
rates, which, despite having medieval origins (Mamden 2009), continued during the early modern

4® This channel is one of several which illustratesvicoin and higher forms of money were complemeatker than
substitutes.



period, and indeed was patrticularly strong in Naghktern Europe (Figure 7). In general, we think
about an increase in money supply only being abgeherate liquidity effects while inflation doestn
respond. However, as we have seen here, the respbmsflation was mild at best (see also Palma
2015b). This is because it was largely real outpsitead that increased, and it did so permanently.
Notice that through arbitrage, the money marketc@lso affect the full term structure of interest
rates, and in particular the capital mareEor how long, however, is the relevant questioargue
that for this period at least, the answer is: ffarch longer than we are used to thinking”.

7. Conclusion

American precious metals permitted a dramatic esmein English monetization, which in turn
generated Smithian growth, supported state-build@@ged the transition to a paper money system
(O'Brien and Palma 2016), and facilitated the tiims into modern economic growth.From a
comparative perspective, one important questiamhig this did not happen elsewhere, namely in the
first-order receiving countries — Spain for theinearly modern period, and Portugal after about
1700. One possibility is that these two countriefesed from the “Dutch disease”, or institutional
resource cursg.(Hamilton 1936, Drelichman 2005a, 2005b).

Even if that was the case, it should not distracfram the possibility that those monetary
injections led to a positive — and not only pegsistout indeed permanent — long-run effects foeioth
countries. This has not been emphasized in thentrdigerature, but it did not go unnoticed by some
contemporaries:

[Slince the discovery of the mines in America, sty has increased in all the nations of Europe,
except in the possessors of those mines; and tygustly be ascribed, amongst other reasonsgto th
increase of gold and silver ... [T]he prices of Alhgs have only risen three, or at most, four times
since the discovery of the West Indies ... But willyane assert, that there is not much more than
four times the coin in Europe, that was in theeBfith century, and the centuries preceding it? ...
And no other satisfactory reason can be given, alhyrices have not risen to a much more
exorbitant height, except that which is derivedrfra change of customs and manners. Besides
that more commodities are produced by additiondlistry, the same commodities come more to
market, after men depart from their ancient siniggliof manners. (Hume 1987/1742, p. 33)

50 On the relationship between the price revolutind the cost of capital, see Gould (1964). While I8quts emphasis on
inflation, my own view is that, due to contemporgnpwth, the full monetary effect was larger thaattsuggested by
looking at inflation alone. See Homer and Sylla0Z0for evidence that during the early modern gkriominal interest
rates fell over all maturities.

51 For sure, the money-growth causality went bothsvayhe English economy had the right conditiongraw and this in
turn demanded means of exchangleCloskey and Zecher 1974). My emphasis on theabkemerican precious metals
is that at that time they were necessary for maagtn to increase, which in turn was necessary rfbtsufficient) for
economic growth to occur.

52 |n Palma (2015b) | have also documented thatdityueffects were much weaker, or even absenfiriirtime receivers, vis-a-
vis other European countries for which we have.data also useful not to lose the comparativeralet for other parts of
Europe: “[P]eople in central Europe did desirenimréase market work and consumption. But elited thee social capital of
traditional institutions to oppose new work andstanption practices, especially by women, migramis, the poor. Although
they seldom blocked new practices wholly, theyydahem, limited them socially, and increased ttmsts” (Ogilvie 2010).
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