The Integration of Grain Markets in the Eighteenth Century: Early
Rise of Globalization in the West

Abstract

We present statistical and historical evidence uppsrt of the hypothesis that
globalization, if defined as the integration ofemtational commodity markets, started
in the 1700s and progressed, not without setbagkslually into the 1800s instead of
suddenly appearing at some point after the 182@su¥¢ grain prices in Europe and
the Americas to determine the extent and dynanfieceasket integration throughout
the 1700s and 1800s. An innovative methodologyh witecial attention being paid to
changes in residuals’ dispersion of the univarrataels of relative prices between
markets, permits to obtain a measure of markefgiat®n over time. Decreasing
dispersion —and therefore closer intra- and inte&inental market integration- can be
seen until the disruption of the international ewmoy caused by the French
Revolutionary and Napoleonic Wars. Neither Argeatnor Mexico participated in the
integration of grain markets across Europe andNArherica. We observe a general
and substantial increase in dispersion during dibe ¢ighteenth and early nineteenth
centuries. After this major backlash, market indéigin resumed at an unprecedented
pace since it was favored by the Industrial Revofuand other changes. The resulting
picture is that of globalization as a relativelylgalong, non-monotonic and gradual
process. Significant levels of intra- and interaoental market integration had already
been reached in the West before the Industrial Ré&wa.
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1 Introduction

We agree with Federico’s claimMarket integration is one of the hottest topicseiconomic
history’.* Indeed, an increasing number of scholars arerdgalith it and other related issues. We
also share Federico and Persson’s (2007) opiniotherpioneer role that the research agenda
developed by Jeffrey Williamson has played in tlogularization of the two interconnected
themes of market integration and globalization.

In this paper, we attempt to empirically test taedf ideas that forms the core of the canonical

1 Federico, 2008, p. 3.



version of globalization as established in O’Rouakel Williamson (1999, 2002, 2004). To these
authors, globalization mearthe integration of international commodity marketsThey do not
see evidence obignificant pre-nineteenth century global price gergencée® The reason for that
is the important role played in their narrativegdbbalization by the transport revolution of the
nineteenth century resulting in thamazing decline in the cost of moving goods between
markets: it was falling transport costs that provoked gldkation’* Summarizing the canonical
version: Globalization became economically meaningful onithwhe dawn of the nineteenth
century, and it came on in a rushNot always minor qualifications to the canonicatsion of
globalization may be found in a literature thatwgsan volume, as well as either in geographic and
historical scope and in technical sophisticatiofowever, it remains very much influential, and
not without good reasoh.

In an attempt to assess the differences betweemative views on the essence and timing of
the historical process of globalization, De Vri@910) distinguishes between “soft” and “hard”
globalization. To this authorEvocations of a compressed and intensified worlg b called
‘soft globalization®. De Vries’ notion of “hard” globalization is basity identical to that of
O’Rourke and Williamson. He also denies the pobgilof its existence in the Early Modern Era:

“This was an age of soft globalization, not of hgimbalization.”

“Hard” globalization —hereinafter simply globalizn- is the subject of this paper. We present
statistical and historical evidence in supportted tdea that globalization, even if defined as the
integration of international commodity marketst&d in the 1700s and significantly progressed,
albeit gradually and not without experiencing sekisaof varied intensity and duration, into the
1800s. Thus, the canonical period of globalizati@s preceded by a long-lasting previous phase

of increasing intra- and intercontinental integratiof grain markets. By the late eighteenth
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Federico and Persson (2007), Federico (2008), £{2068), Van Bochove (2008) and Ronnbéack (2009).
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8 De Vries, 2010, p. 711. Flynn and Giraldez (200(gr a definition of globalization according tcieh it “began
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century, the integration of grain markets betwelesm /S and Europe and within Europe had

already reached high and unprecedented levels.

This new perspective is reached by means of expgrizickwards the conventional time-span
of the analysis as to include the first half of ghghteenth century and of widening the geography
of markets considered by adding the US, and tgseleextent Russia, to Europe in this story about
an earlier and more gradual process of globalimatian usually thought of. Other markets in the
Americas (Argentina and Mexico) have also beenistudut we do not find any evidence of their
integration in the emerging international grain keaiof the 1700s.

Our research has been stimulated by Federico’sy sindhe first European grain invasion
and by that of Sharp on thdohg American grain invasion of Britdiff. However, the latter
author’'s analysis of intra-continental market imgggpn starts in 1750 and finds thgirice
dispersion remained roughly constant in the sedualfiof the 18 century.™* Sharp reckons that
“some degree of long run market integration waseatly present in the trade in wheat between
the US and the UK from the eighteenth centdfyiNonetheless, he disregards the effects of the
growing US exports of grain and flour to continéiiarope in that period.

Therefore, our results not only offer a wider petjve of the globalization process in terms
of time and space but also, reinforcing those bwri®édck (2009), might contribute to make the
distinction between “soft” and “hard” globalizatidess clear. This author after studying the
convergence of prices of a number of commoditiéemothan grain (sugar, tobacco, cacao, etc.)
from mid sixteenth to late eighteenth centuriesnctades that“the issue of an ‘early
globalisation’ can not be dismissed as easily as digen been done so fat*”

The specialized literature has generally disregattle possibility that the canonical period of
globalization could be viewed as the recovery pfevious trend initiated in the late Early Modern
Era. Likely, that is probably due to the impacttbe international integration of markets for goods
and factors resulting from the nineteenth-centenyolution in transport and communications. A
certain artificial divide between those scholardidated to the pre-industrial period and those who
are mostly concerned with developments associatetie first stages of the process of modern

economic growth may have contributed to the abserica very long-run perspective of the

10 See Federico (2008) and Sharp (2008a).
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globalization process. Additionally, the disruptiah the international economy founded by
O’Rourke (2006) during the French Revolutionary &tapoleonic Wars, confirmed by the intra-
and intercontinental disintegration of grain maskéhat we also observe, might have been
misinterpreted. In our opinion, the intense andespiead disruption of the 1793-1815 period may
be considered as such precisely because it inteduplong-lasting trend towards closer national
and international integration of markets in the YVbeing those of grain included in that dynamic.
This idea is consistent with some works in whichigmarkets in some parts of Europe are shown
as being well and/or increasingly integrated dutimg eighteenth centufdy Moreover, the notion

of the recovery at some point after 1815 of a pi@3llong-lasting trend towards increasing
market integration fits well with Jacks’s claim thave can tentatively date the emergence of a
truly international market for wheat from around 38" This rapid emergence of an
international market for wheat after an intenseugison of the international economy would be
more difficult to explain otherwise. At the natidtevel, in European countries -other than Britain,
which according to Shiue and Keller (2007), miglg tonsidered an exception- significant
increases in grain market integration have also begistered in the 17008.

In other words, it is our contention that if comggiwith the abnormally low levels of grain
market integration of the exceptional late yearthefEarly Modern Era, the progress in the central
decades of the nineteenth century seems causabortiected from any previous historical
precedent. However, when, as in this paper, thel lavd trend of the decades prior to the 1790s
become the term of comparison, the picture looKsreint.

The skepticism about the possibility of globalieatin the eighteenth century might also have
been strengthened by an overestimation of the teffet mercantilism and warfare on market
integration as far as grain is concerned. Certaialy Findlay and O’Rourke (2007) reckon,
restrictive mercantilists policies along with refeghand widespread international armed conflicts
did not facilitated the integration of markets. Wé&ver, pro-integration underlying
forces (expansion of a “cereal economy” in the W8 &sapid population growth and increasing
grain prices in Europe, in particular) seem to hdeen powerful enough as to compel

14 l.e. Persson (1999), Van Tielhof (2002), Ja@@04), Bateman (2007), Ozmucur and Pamuk (2007\eSdnd
Keller (2007) and Van Bochove (2008).

15 Jacks, 2005, p. 399. To this authonuth of the action in price convergence seemsye teken place well before
mid-century” (Ibidem).

16 See e.g., Chevet and Saint-Amour (1992), Llapid Jerez (2001), Llopis and Sotoca (2005), CHali6) and
Kahan (1988) for the cases of France, Spain, MextimbRussia, respectively.



governments to adopt a series of ad hoc markatdiyepolicies regarding grain (reductions in
tariffs, liberalization of imports, suppressionroédieval regulations on market functioning, etc.),
if only because of the generalized political problepresented by feeding a growing number of
subjects facing more and more expensive staplesg@® 1999}’ Economic agents (individuals
and small-sized firms) seem to have responded ipelsitto the new opportunities offered for
doing profitable business in the market for graioth domestically and internationally.

Additional eighteenth-century developments thabfad market integration (improvements in
transport and communications, reduction in othandaction costs, defeat of the piracy in the
Mediterranean, etc.) may have been underestimatectth On the other hand, while the effects of
wars (Seven Years Wars, American Revolution, etc.derms of grain market integration are
clearly perceptible, they did not always affectgathin markets intensely and/or for a long time. It
is somewhat surprising to realize that, in theipaldr case of the grain trade and its consequences
in terms of market integration, the effects of wers shock frequently vanished more rapidly than
usually assumed.

In summary, our picture of an early globalizationthe eighteenth century is not one of
anything close to a revolution but that of smafireamental changes in multiple factors (policies,
institutions and techniques) that gradually resuli@ significant progress in intra- and
intercontinental grain market integration. Geogieph(easy access to the sea and availability of
waterways in Europe and itproximity to Americ&'®) and historical (emergence of the US as
important grain exporter) accidents are not irratév Needless to say that our partial revision of
the canonical version of globalization is influedd®y the gradualist critique, initiated by Harley
(1982), Lindert and Williamson (1982), Crafts (19850 the traditional narrative of the British
industrial revolution and by the scholarship offigria more optimistic view on economic growth
during the Early Modern Erg.

Although this paper does not directly address #sud, in an attempt to put the early
globalizing experience of the Western world in alevi context and stimulated by Shiue and

Keller (2007) and Studer (2008), we have initiagedoreliminary examination of eighteenth-

17 As pointed out by Persson (1999), “authoritatibaralism”, a combination of economic liberalisand political
authoritarianism, was instrumental to the impleragan, since the 1760’s and not without setbackseforms in the
century-old grain market regulation of several Fwan countries (France, the Habsburg monarchy, dBtana,
Spain and Tuscany). The dismantlement of the toadit grain policies had started before in England.

18 The idea of théproximity to America” as a factor favoring economic development in Eer@pindlay and
O’Rourke, 2007, p. 361) also seems compatible aitlearly integration of grain markets across tHanhic.



century intra-continental market integration in &3} Our tentative exploration does not find in
the East anything similar to what is observed im YMest. If confirmed by further analysis, this
finding might be relevant in terms of the Great &iyence debate, since it would suggest that
comparable levels of national market integratior.-China and Western Europe, albeit not India,
according to Studer (2008)- could be reached iferdint international contexts in terms of global
policies, institutions and techniques, being thesiar ahead from the East in this respect. This
difference seems to confirm the importance atteduio foreign trade, in especial that between
Europe and America, by Pomeranz (2001), Acemoghl.g®R005) Findlay and O’Rourke (2007)
and Galor and Munford (2008) to explain the ris¢hef West. In our view, predating the Industrial
Revolution, the early phase of globalization tha&t fmd is causally related to and explained by
Western economic advantages already existing ifirgtehalf of the eighteenth century. Thus, our
research, if properly expanded, might also contellio the long-lasting and intense inquire into
the fundamentals of modern economic grofith.

The data used in the work consists of wheat pseges for a number of markets in Europe
and the Americas, mostly referred to 1703-1815qgkerin some cases the nineteenth century has
been partially or totally included in the analys#ds a common unit of measure, we use prices in
terms of grams of silver per liter of wheat.

An additional novelty of this paper is of methodptal character. Our approach to the
analysis of grain market integration is, to theth®sour knowledge, unprecedented in economic
history studies. We have performed statistical ysead for several time series of wheat prices to
study the evolution of the underlying market intggm process. We assume that changes in the
dispersion of the unexpected shocks affecting #t&tive prices -approximated by the standard
deviation of the innovations, hereafter SDI, of MA models- can be interpreted in terms of
market integration, when nominal prices follow thaw of One Price (LOP). Specifically, a
reduction in the SDI suggests more rapid short tadjustment in the market and therefore
increasing market integration. Formally, we consithat the LOP holds if: (i) nominal prices for

the same commodity are of order one, I(1), andréiative prices are stationary, 1(0). These

19 See e.g., Persson (1988), De Vries (1994) andri2e and Van Der Woude (1997).

20 An unpublished statistical and graphics appenditains, among other items, these results, aadasable from
the authors on request.

21 The enormity of the relevant literature on thbjsct dissuades us from making any bibliographiefdrence.



conditions require that prices are cointegratedrdéer CI(1,15% with cointegrating vector (1,-1),
which implies a very strong relationship betweercqs. Regarding alternative methodologies
applied in the specialized literature, this probesng a rather strict sufficient condition for the
hypothesis of market integration to be accepfed.

In the following section we explain our theoretiGahd methodological approach to the
analysis of market integration. The third sectisredicated to show the main empirical findings
of our research. In Section 4 the principal ecomomplications of those findings and the
historical evidence in support of our hypothesis discussed. The paper ends with some final

remarks.

2 Data, Model and Empirical Findings

2.1 Data

We consider ten series of yearly wheat prices in empirical analysis: Amsterdam and
Holland (H), Arévalo (inner Spain, A), London andugthern England (L), Gdansk (G), Milan (M),
Strasbourg (S) and Vienna (V) in Europe; Buenog#\({BA), Upper Bajio (Central Mexico, Mx),
and Pennsylvania (P) in America. Albeit with somxeaptions, the series cover the period 1703-
1815 at least, with only a few missing observatitmsome cases (H, L, P, V and S), time series
also cover most of the canonical period of glolzion. Geographical coverage allows studying
the relationship between markets with differentrabteristics associated to the location (close,
remote, interior or coastal markets) in America &wtope. More details on data are shown in

Appendix 1.

In order to make prices more comparable, we usararon unit of measure for all markets.
Thus, prices are expressed in grams of silverifgrdf grain. When needed, the conversion from
local units into grams of silver per liter has beeade -see Appendix 1. Results obtained with
prices in terms of silver are virtually identical those resulting from using nominal prices. The
reason is that silver prices in nominal terms dad significantly change either in Europe or

America over the eighteenth centdfy.

22 x; andy, are said to be cointegrated of order ClI(d,p} é&ndy; are both integrated of order d, but there exikt a
such that, = kx is integrated of order d-p.
23 See e.g., O'Rourke and Williamson (1999, 200242 and Federico (2008).

24 Nominal prices of silver in England and Hollarndre constant over the years 1703-1815 (0.46 ah@radms of



Data (in logs) are depicted in Figures A.1 (Ameériand A.2 (Europe) -see Appendix 2. All
graphs include the corresponding relative pricg (dferential) of all markets in the sample with
London as the numéraire. Trends of wheat priceBurope and Pennsylvania grew, especially
from 1740 to 1815. The series that also cover rabshe XIX century exhibit a brief fall at the
end of the Napoleonic Wars and a gradual increasemgd since then. It appears that prices of
wheat in Europe and Pennsylvania relative to Lofgloauld be represented as a constant plus a
stationary stochastic perturbation. Different cam@sMexico and Buenos Aires, as prices in those
markets do not show any increasing trend. As aemaftfact, some graphs in A.1 and A.2 show
not only a possible common stochastic trend, bsb aovariation over time and coincident
responses to far-reaching events (wars, revolutietes see Table 3, 2). For instance, Europe and
Pennsylvania exhibit signs of being closely intersected within a strong relationship.
Interestingly enough, the literature has so farrera less explicitly, assumed that there might be
a certain level of intra-continental integration il@hinter-continental integration would be a
nineteenth-century phenomenon. Supporting findinigg Sharp (2008a), new evidence

demonstrates the existence of early grain markegiation between Europe and North America.

In the following sub-section, we present the methogly employed to determine the level of

market integration and its changes over time.

2.2 Methodology

We start our analysis by studying the non-statibpaf any (log) nominal wheat price
included in the work® For those series that are confirmed to be I(1)tesethe non-stationarity of
(log) relative prices. According to Forni (2004); bsing this strategyi.e., by first analyzing the
stationarity of nominal and then of relative pricabe cointegration relationship and the

cointegrating vector (1,-1) are jointly tested, @hiis conceptually preferable and statistically

silver per pence and guilder, respectively). Thiaswnearly the case in most western markets coesiddor

devaluations were small and infrequent except endhses of Strasbourg and Pennsylvania. The pfisgver in

Strasbourg remained constant from 1727 to 178%rAfr89 price fluctuates greatly owing to the isgmonetary
problems experienced by Revolutionary France. Rofcgilver in Pennsylvania remained almost constasar time
except for the great devaluation occurred durirggAmerican Revolution. Therefore, our results coniog Europe
and North America are robust to the change in #fenition of the price (nominal or in silver) usels to Hispanic
America, monetary stability seems to predominatereethe independence. The “real de a ocho” -aigental, and
almost universal until the second decade of thetagnth century, currency- was slightly devaluedthfll 727 to 1786
in three successive steps.

25 In the samples analyzed nominal price seried m@de logarithmically transformed to avoid heskedasticity
related to increasing mean, non-normality and rmogakity.



more efficient. The cointegration relationship bedéw two (log) price series with cointegrating
vector (1,-1) is closely related to the Law of GPrice (LOP)® As a matter of fact, if?, =P,

then the log relative pric&R, =In(R / B) =0, which is a mathematical representation of the

deterministic and dynamic notion of the LOP: inedficient market, all identical goods must have
only one price. Obviously, its stochastic counterpowsR;; to suffer transitory variations, but a
long run average constant in time. Note that tiwisrage could be different from zero since it
responds to the existence of non-zero trading costs

Therefore, we share with Persson (1999), EjrnadsRarsson (2000) and Shiue and Keller
(2007) that cointegration provides substantial e in favor of market integratioh although
in this paper we are more restrictive as we reqaiceintegrating vector (1,-1). That is, we require
that the LOP holds. Nonetheless, we do not dirextociate the LOP with the concept of market
integration. In fact, we attempt at going somewhather in the study of this notion. The second
part of our empirical analysis comes from Engel &ugjers (1996), who argue in favor of using
the dispersion of relative prices when studying keaintegration. However, our paper differs in
that it uses a measure of residual dispersionefitiivariate models of these (log) relative prices,
instead of the variance of the relative prices thelwes. Foldvary and Van Leeuwen (2010)
convincingly discuss the advantages of using tmeseluals instead of other commonly utilized
statistical approachese-g, coefficients of variation- for measuring markategration. In this
respect, residual variance will reflect the shafeslmocks in total varianced,e, the effect of
unexpected events on price volatility. If markets anore integrated these unexpected events
should have a reduced effect on relative pricesa &snsequence, we will interpret a decreasing
trend-like behavior in the residual dispersionraseasing market’s ability to cope with the effect
of shocks.

Let us consider that nominal log-wheat pricEsH) have the following properties: (i) a small

number of influential impulse interventions in theries level, (i) zero-mean, (iii) a second-order
autoregressive, AR(2), structure with two conjugateginary roots, giving rise to damped
oscillations with some period (in years), and @vjirst-order moving average, MA(1), structure.

The AR(2) represents a cyclic-like behavior whére period describes the time elapsed (in years)

26 See Persson (2008) for an explanation of the dfs@ne Price.
27 However, the economic interpretation of coindtign is not self evident —see Federico (2008).9hare with him
the idea that cointegration is not a sufficientdiion of market integration in terms of the Law@fie Price.



from peak to trough.

Generic univariate ARIMA model foR. can be written as:

NP =¢&+N, (1-¢,B-¢,BON=(1-6Ba a~idNOJ’), (2)

where & represents a sum of intervention terms, eachefdim &' for a parametery, at

time t” and & *"is 1 whent =t” or 0 otherwise. Moreove# is the difference operator such that
V =(1-B), beingB the backshift operator.e, BInP, =InP,_,. If & equals 1, the MA and the

difference operator cancel out. In order to testrthll hypothesié =1, the Generalized Likelihood

Ratio (GLR) test by Davist al (1995) is used. Thus, model (2) allo< be I(0) or I(1).

As a logical consequence of applying logs to noimpreces, relative prices are equally
transformed. As we explained above, we only usearidte analysis of log-relative prices to study

pairwise cointegration relationships between matk€onsider now thaR, =In(R/ R ) could
have some interventions -as specified in (2)-, anmend an AR(2) structure. Generic univariate

model for R, is expressed as:

Rio=&+u+N, (1-4B-¢,BN=a a~iidN0O0). 3)

When ¢, =0 or the AR(2) has real roots, we employ the tesShin and Fuller (1998),
hereafter SF, to contrast the stationarity (;ﬁf.?-? However, when (3) presents imaginary roots SF
is not justified. In such case an ARIMA(2,1,1) stimated, where the null hypothesis of non-
invertibility can be tested with GLR. IR, is stationary, a cointegration relationship betwee
In P, andIn P, with cointegrating vecto(, -1), is then detected.

In those cases, we proceed to analyze how theuadsiispersion obtained from modeling
the (log) relative prices evolves over time. Welwibnsider that a statistically significant
reduction in residual dispersion indicates a redacin the possibilities of arbitrage through a
more rapid short term adjustment in the market #metefore, increasing market integration. Two
ways to study the evolution of the residual disppersbtained from the estimated (log) relative
price models are proposed. The first one congiste-estimating the relative price ARMA models

10



in different subsamples and testing potential ckang their residuals variance. The second one is
based on the visual analysis of the sample stardtasidtion calculated using rolling windows of a
fixed span.

2.3 Empirical Findings

We begin by applying model (1) to our dataset. Tdmults are presented in Table 1. Main
findings are that the GLR test does not rejectrihié of non-invertibility for Mexico and Buenos
Aires. Therefore, those series are 1(0), whileodétlers in the sample are confirmed to be I(1) and
have an AR(2) structure with cycles of periods thatfrom 5.4 (Strasbourg) to 10.6 (Vienna)
years. Table A.1 shows all the interventions, threene residuals at common years and their
possible historical explanation, suggesting thatt@mporaneous relationships abound in this
dataset. The number of coincidences also reveal tedated the prices are. In most of the
European series, intervention terms are definedvéos,e.g.,War of the Spanish succession, War
of Jenkins’ Ear or French Revolutionary and Napoied/VNars. In Pennsylvania, the outliers
coincide with the American Revolutionary War. Inh @hses, then, interventions are empirically
and historically founded.

The second step of our methodology consists ofyaimeg the pairwise (log) relative prices.
We use London as reference market in this anafsis was considered the link between Europe
and North-America. In theory, if the seven possiblgprices ratios with London are stationary,
then any of the other log-price ratios, among =t of the markets, are also statiorfariResults
of the univariate analysis of the (log) relativecps, through the estimation of model (3), are
reported in Table 2. The study has been carriedooutifferent subsamples so that we can identify
potential changes in the parameters. The subsarples been chosen requiring, at least, 35

observations each. The estimated megh$ &re negative in all the cases and no significant

differences between subsamples of the same sedasbaerved, which indicates that, during the
eighteenth century: (i) London exhibited the highedeat prices and, (i) no evidences of
convergence in mean have been found. However, wedetect evidence of this type of

convergence from the end of the Corn Laws (circ&7)&p to the 1860s, between London and

Holland, Strasbourg, Vienna or Pennsylvania. Tleisqa of convergence in mean can be observed

28 We use Shin and Fuller (1998) instead of theenaommon ADF as it is more convenient for ARMA msses.

29 Theoretically, if two log-ratios with the samendminator are stationary, then the three sergstationary. Using
the Pythagoras Rule one can easily understand rawe this conjecture. So it is unnecessary to sthdystationarity
of every pairwise relative price.
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in Figures A.1 (plot A) and A.2 (plots B, D and Rnd should be modeled so that the
cointegration holds during the whole period (17@@Q). Nevertheless, although this question has
economic and historical relevance, it is not thanngoal of this paper and it is not utterly
investigated her&

[INSERT TABLE 1 ABOUT HERE |

The analysis reveals four main statistical argusi@nfavor of increasing market integration.
First, SF's null hypothesis of non-stationarity dearly rejected in any relative price, which
implies a cointegration relationship -with cointatgd vector (1,-1)- between every nominal wheat
price and London’s. Second, Table 2 not only shivesexistence of a non-stationary common
factor in wheat nominal prices, but also commones/that disappear when the relative prices are
modeled. Arévalo is the only market whose nominaepdoes not present common cycles with
the rest, probably because of its isolation froe dka and other waterwaydhird, the first order

autoregressived, ) is more persistent in the subsample 1703-1757 ihd 758-1792 (except in

the case of Vienna), meaning that relative priegsrn faster to their constant long-term mean in
the second subsample than in the first one. Foretiidual dispersion is higher in the first half of
the eighteenth than in the second one. In factJeTalshows that the standard deviation of the
residuals for wheat relative prices is always lowethe sample 1758-1792 than in 1703-1757.
Note that, in this empirical regularity, wheat tela prices seem to converge to a residuals’
standard deviation around eighteen per cent, wimig/nt be considered as the maximum possible
degree of integration (with London) given the d@rgtrelevant conditions in terms of trade costs
(transportation, communications, tariffs, etc.)dvefthe French Revolutionary and Napoleonic
Wars. In this respect, the last column in Tableré&sents the confidence interval at 90% for the
ratio of the variances estimated in both subsamped703- 1757 and a, :1758- 179z. When

this confidence interval does not include the utiityn o> will be considered greater thasg

with 90% of confidence. Only G/L and P/L rejea[f1 >J§2 for this confidence level, probably

because they started from the highest integragweals$ in the sample, close to the eighteenth-per

cent threshold. To check the robustness of theltseseported in Table 2, we carry out an

30 In the Unpublished Statistical and Graphics Ayibe
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additional analysis with the same series in locatencies. The findings are very similar and the
conclusions do not vary significantly.

In attempt to place this early episode of Westéobajization in a wider geographical and
historical context, a preliminary analysis has bdeweloped using some price series of rice for
Asia (China, Korea and Japan). No evidence of cotgtinental integration has been found so far,
although, consistently with Shiue and Keller (20@#f)the Chinese case, market integration at the
national level i(e., Japan) is clearly perceptible.If confirmed by further research, these
differential results between East and West migliehateresting implications for the debate on the
Great Divergence.

[INSERT TABLE 2 ABOUT HERE]

Figure 1 depicts a measure of the integration delgetween markets based on the standard
deviation of the residuals obtained from fitting ARMA model to the (log) relative prices. The
graphs present the results mentioned above whsreitaluated in two subsamples (left plot) and
when it is evaluated in four subsamples (right)plath different reference markets. Subsamples
have always been chosen so that there are enowsghvahions to calculate the standard deviation
(35 observations). Left plot of Figure 1 compares tesidual dispersion in 1720-1754 and 1758-
1792, using Pennsylvania and Arévalo as referenakeats. The main conclusion is that the
standard deviation is almost systematically lowethie second subsample even for these extreme
denominators chosen: a city located in a differttinent (Pennsylvania) or a market hundreds
of miles away from the coast in inner Spain (Aréyal/P and H/P show an exceptional behavior,
as there is no significant difference between thegrees of integration in the periods analyzed.
An explanation to this fact could be that the inégign between these markets, which had already
achieved a high level in the first half of the a@mgmth century, was more affected than the others
by the American Revolutionary War. On the otherdjamhen the available data permit it, the
right plot presents the residual standard deviatibavery market within four subsamples: 1705-
1740, 1758-1792, 1812-1847 and 1840-1875. The teeglustrate: (i) an increasing integration
during the second half of the eighteenth centuiya(stagnant integration in the next sixty years,

and (iii) a speed-up of the integration that totdcp in the second half of the nineteenth century.

31 A complete analysis with local currencies isilatée in Unpublished Statistical and Graphics Anqlis
32 Ibidem.
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[INSERT FIGURE 1 ABOUT HERE ]

Finally, Figure 2 shows the evolution over timetloé dispersion of the residuals obtained
from the relative prices using London as the num&rdhe series are calculated with rolling
windows of spant =35. Thus, at a specific period each point is the standard deviation of that
residual and the previous thirty-four. This allows comparing the eighteenth century with the
canonical period of globalization in terms of mdrk&egration. In fact, the residual standard
deviation of H/L and P/L around 1896 could be cdesed an approximation to the maximum
possible integration level before the twentiethtagn Therefore, our approach indirectly yields an
ad hoc metric of the process of market integratiwaugh the eighteenth and nineteenth centuries.
Figure 2 shows a non-monotonic decreasing trendhef residual standard deviationgse-
increasing market integration- during the eightkeartd the nineteenth century. This decreasing
trend is cut by the French Revolutionary and Napule Wars from, roughly, 1790-1800
(depending on the relative price). This maximumrdegf integration reached was only recovered
sixty years later, at the end of the Corn Lawspyado1850. Since then and up to 1896, residual
dispersions converge quickly to a level of rougtdyen per cent, reaching the maximum degree of
integration of the period 1703-1896.

[INSERT FIGURE 2 ABOUT HERE ]

3 Main economic implications and historical evidene

In the first half of the eighteenth century, seVevastern markets had already reached a
significant level of integration —see Figures 1 @d hus, not only markets in the Baltic and the
North Seas, but also in North America, Central perand the Mediterranean, show statistical
signs of integration. Given the obstacles to marke&tgration that presumably existed in the
international economy, our results might be viewast somehow surprisingly high and
widespread, although they are limited to a minodtyiong the many pairwise markets in our
sample. As expected, confirming previous works @an\rieholf (2002), Jacks (2004) and Van
Bochove (2008), the Baltic and Holland are overepnted in this initial group of early integrated

markets, while other areas (e.g., particularly Atéywere, also predictably, much less integrated.
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However, the integration of North America with Epey not only with Britain, is statistically
perceptible since the first half of the eighteerghtury (i.e., Gdansk, Holland, London and Milan).
This fact gives an intercontinental character te #arly process of market integration and extends

to the Continent the geographical influence of §t&ltong American grain invasion of Britain”

During the central decades of the eighteenth cgemarket integration generally increased
within Europe and between Europe and North Ameratleit not without setbacks of variable
intensity and duration. More than half of the pasevmarkets in the sample reached a SDI value
below twenty per cent at some point in the seccartl @f the eighteenth century. Only in a few
pairs of markets an upward trend of the SDI valisesegistered. Arévalo, which, owing to
geographic, economic and institutional factorstéise from the sea, poor communications, low
agricultural productivity, comparative backwardne$sSpain, etc.), may be taken as an extreme
case, also participated in this common dynamic tdsvaloser intra- and intercontinental market

integration, albeit still maintaining high SDI valsiby any standard.

As to London, our reference market, its integratwath the rest of markets in the sample
increased in all cases. Nonetheless, an interegtatigrn emerges. It may be described as a
peculiar variety of3-convergence. Those markets less integrated witid&wo initially (Arévalo,
Milan and Vienna, especially) show a faster growthintegration, while those markets with a
higher level of initial integration experienced aich slower dynamics (e.g., Pennsylvania and
Gdansk). This is an indication of the wide geogreghdimension of this early phase of
globalization but also of its limits. Our measufardegration never reaches a value below fifteen
per cent. In fact, a majority of markets seem taveosgence to a threshold by late eighteenth
century, with SDI values of roughly eighteen pemntc&@hese values, which might be thought of in
terms of the steady state associated market inteqgria the eighteenth century, are well above the
minimum reached during the canonical period of glation, whose steady state would be
between five and ten in our metrics. Another tlason of this “bounded” process might be
obtained by looking at the Pennsylvania grain markdnder the assumption of high
substitutability between wheat and corn, the SDle®f the relative price of the two grains might
be considered as the maximum level of integratiossiple in the 1700’s, since it results from
physically contiguous markets and lower transactiosts may be hypothesized. In fact, its SDI
values over the century consistently are the lowast observed in our sample but still somewhat

above those calculated for the Atlantic trade ireathduring the canonical period of globalization.
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On the other hand, neither Mexico nor Argentindipigated in the process that was taking place
in Europe and North America. Thus, there was psgyr@ globalization, not without limits,
determined by the technical and economic conditafngrain trade and production in the second

half of the eighteenth century.

Consistently with O’'Rourke, all markets unequivdgaxperienced a substantial decrease in
integration during the late eighteenth and earhetgenth centuries. The disintegration was high
not only with respect to the preceding decade ksd,an some instances -see Figure 2-, when
compared to the first half of the eighteenth cent@ur findings confirm Persson’s intuition on
the behavior of price dispersion in Europe during Erench Revolutionary and the Napoleonic
Wars?®. They are also consistent with the sharp incréadguropean price dispersion shown by
Federico (2008). The disruptive effects of militagnflicts on market integration in the West were
hardly new (e.g., Seven Years Wars and AmericanoR@enary War). On the other hand,
although disintegration reached unprecedented sitierduration and geographical scope during
the French Revolutionary and the Napoleonic Wasseffects in a number of markets were not
significant until well into this period, or at lgasot especially intense. Therefore, the timing and
the depth of the disintegration were not homogeskyadistributed across our sample of markets.
During the rest of the 1810’s, 1820's and 1830@sthmarkets for which we have information

show that integration continued, albeit at levedbty those that had been reached decades before.

Thus, the progress in globalization during the &ghth century was followed, not without
some exception, by substantial decline. This inofgion of the process initiated in the 1700’s very
much resembles the one of the canonical periodatfagjzation caused by the First World War
and subsequent historical developments. This gityileeinforces our view of globalization as a
gradual century-long lasting process. At the saime,tthe important setback in the late 1700’s
and early 1800’s might have been an explanationtof the real progress of globalization in the
eighteenth century has passed unnoticed. Mostestuth not assess market integration over both
two centuries since they mainly focus on the twat kairds or three quarters of the nineteenth
century. Therefore the evolution of market inteigratthen, is somehow misleading since it starts
at the abnormally high levels of disintegrationutéag from the setback provoked by the French
Revolutionary and Napoleonic Wars and their aftéhma joint examination of the 1700’s and

1800’s proves to offer a more accurate perspective.

16



Starting from 1750, Federico (2008) analysis of‘fimst European grain invasidravoids this
bias. However, this author seems to downplay tlogress in market integration across Europe
and between North America and Europe that is példep-even in his work- during the second
half of the eighteenth century (Federico, 2008, 2%-27). On the contrary, he claims that the
integration of the European tallow candle markattstl in the eighteenth century (Federico, 2008,
p. 32).

After the backlash, market integration resumed ahes point in the second third of the
nineteenth century. Favored by the transport reigyluand changes in policy, the progress in
market integration was especially rapid and wides@r as the canonical version of the
globalization progress regards it. However, theatdon and the intensity of the convergence in
average prices —see previous section- across tlaatist might have been overestimated in the
conventional narrative of globalization (Perssa@dQ4£ Federico, 2008).

From this interpretation some conclusions may bawdr globalization started in the
eighteenth century, long before the nineteenthesgntransport and communication revolution
and followed a dynamic that was gradual and nonetwnc rather than explosive and linear; a
significant level of intra- and intercontinental ket integration was reached in the West —albeit
not in Argentina and Mexico- before the IndustRavolution.

As to the first conclusion, we are well aware ttl& economic consequences in terms of
mobility and prices of goods, services and factofsproduction in the early phase of the
globalization process were of much lesser impogahan in the canonical period. However, its
real dimensions have been somewhat overlooked isanfahe relevant literature. Besides,
assessing why a phase of globalization was possititeg to any revolution in transport and
communication offers interesting insights into ttaises and consequences of modern economic
growth.

The reinforcing interaction of several factors explain such an important development —no
matter how quantitatively limited these are comgatiee the canonical period- as the eighteenth-
century start of globalization.

The emergence of the US and Russia as significam gxporters to European countries took
place earlier than usually recognized in the redeligerature. This important development was not

overlooked by Braudel. He did not omit to mentibe £xports of wheat from Ukraine to Turkey,

33 Persson, 1999, p. 113.
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France, Spain and Portugal (Braudel, 1992, pp.1083- Neither did he forget to point out the
early presence of North-American wheat and floubath Atlantic and Mediterranean Europe.
From 1739 US grain and flour was unloaded in Méesei

As to the US, abundant evidence suggests thatdfrealceconomy of the Thirteen Colonies
might be well somewhat underestimated. Davies (L9ffifers an interesting picture of the
importance reached by the American cereals’ exportBritain by 1770-1774. Non-negligible
volumes had already been imported when the Conndfal 774 inaugurated an era of “free trade”
in grain between Britain and the US until 1815 @h2008a). Rice imports almost equaled those
of grairt*. All rice and one eighth of the corn came from tH& While corn imports satisfied the
increasing domestic demand, rice was almost entielexported. Re-exports of rice were far
from insignificant, as its growth was very fastsia-fold increase between 1722-1724 and 1770-
1774- and its value roughly a third of that of tota Northwestern Europe was the main market,
although re-exports to Southern Europe, small irgmitade as they were, had been growing
rapidly as well. The Thirteen Colonies displacebeotsources of rice’s supply (i.e., Italy) and
retained a near monopoly on imports over the 1700slains, 1993). An export-oriented industry
experienced an early and rapid growth in Georg@ aspecially, South Carolina made rice rank
third among colonial exports by 1770 (Nash, 1992,6p9). Shipments from this colony to
Southern Europe started in the 1730s and accodateithirteen to twenty-six per cent of total
exports between 1717 an 1772 (Nash, 1992, p.89B)itish imports in 1761-1770 almost
equaled those of 1831-1840, representing more dhtaird of the figure of 1841-1850 (Coclains,
1993). South Carolina-Georgia region lost the Rprése market to Brazil in the 1790’s and
shares of the European market to Italy, being igdbst crowded out from Great Britain by Asian
exports by early nineteenth century (Coclains, 1993

By the early 1770’s it was not just only Americaicer that was crossing the Atlantic.
According to Flavell (2010), wealthy rice plantevere also visiting London (which she deems to
be “America’s capital towhby then) for‘business and pleasuté®.

There seems to be an interesting story of eightteesitury market integration that involved

34 Rice was far from being irrelevant in the Westiaternational economy of the eighteenth centhaying diverse
final and human uses (Coclains, 1993).

35 Quantities of rice exported from South Carolie@ame significant: eighteenth per cent of thengshipments via
the Sound plus the English exports of bread giaitise 1760°s. (Nash, 1992, p.689).

36 Henry Laurens “had travelled first-class, in afethe packet ships established by Britain to iower imperial
communications”. (Flavell, 2010, p. 11).
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rice since more than a century before the periadiisti by Latham and Neal (1983) and
Latham (1986).

We cannot hereby elaborate on the expansion oh gnaiduction and exports in eighteenth-
century America, in spite of its intrinsic intere®y 1768-1772 significant quantities of grains
were exported from the Middle Colonies to contiaéiifurope, exceeding those that had Britain
and Ireland as destination (Findlay and O’RourkeQ72 pp. 234-235 based on McCusker and
Menard}’. The importance of the Southern European markettfe wheat from the Middle
Colonies has been pointed out by Mancall et alO820Exports of wheat and flour from the mid-
Atlantic region increased in a half between 1768-21and 1790-1792 (Hunter, 2005). The figures
offered by Findlay and O"Rourke (2007) reveal thpartance attained by exports of cereals to the
Atlantic and the Mediterranean in the economy dbwial British America as early as in 1768-
1772. Assuming that most sugar and rum imported Britain was produced in the Caribbean,
cereals turn to be the main export, ahead of tabdccthe late 1780’s wheat and flour exports
exceeded those of tobacco (Matson, 2006). Conth&ntrope was also the main market for grain
and rice exports from the Upper South and the Lo®euth, respectively. American grain
production and exports were responsive to the ¢i@ngiin the Atlantic economy (North America,
the West Indies and Europe) since the 1740’s (Mat3006).

The most compelling argument supporting the notiban early intercontinental integration
of the market for grain has been made by Sharp8@00d his author shows convincing historical
and statistical evidence on the “long American mravasion of Britain” that started by mid
eighteenth century. This early “invasion” resultecsome degree of market integration for wheat
in the Atlantic Economy. Exogenous shocks (traddéicpowars and politics) continuously
interfered in the already ongoing progress of miairkegration between the US and Britain since
long before the canonical period of globalizatibriercontinental exports of cereals may have not
been very significant quantitatively. In spite gfthis author unequivocally concludes thstme
degree of long run market integration was alreadgsent in the trade in wheat between the US
and the UK from the eighteenth centuf."Thus, Sharp’s findings are consistent with ours.

However, our hypothesis of an early beginning abglization somewhat differs from his notion

37 In fact, grains exports to the Continent widekceeded those going to Great Britain and Irel@whtinental
Europe turns out to be as important a market asést Indies.
38 Sharp, 2008a, p. 16.
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of “proto-globalization™® We find that intercontinental market integrationasva wider
eighteenth—century phenomenon since it was notdifrtb the US and Britalf

As a result of diverse circumstances (territormhquests, forest cleaning and transformation
of meadows and pastures), the plow land area nime tdoubled between 1696 and 1796 in
Russia (Kahan, 1985, p. 46). A relatively “late @into the expansion of world trade in early
modern times, and one of the world granaries imtheteenth centuries, Russia emerged as a new
actor in the international grain market in the I80@s in other European countries, the State
made a significant contribution to domestic maikétgration (purchases of grain for the armed
forces, liberalization of grain trade in the 176®silding of ports, canals and roatisNew areas
were cultivated along the VolfaOutlets to the Black Sea, after two successfuipzigns against
the Turkish Empire in 1768-1774 and 1787-1792, ttuted a landmark in the long history of
Russia’s integration in the international marketdoain (Kahan, 1985). By 1791-1801 exports of
wheat through the Black Sea ports had grown enasiyand reached a significant level, since
they exceeded that of the shipments through thendbolihe dominance of the Black Sea in
Russian exports of wheat during the canonical perad globalization became by then
establishet.

The share of grains in Russian exports grew frdm2r cent in 1710 to 16.9 per cent in 1769
and to 6.9 per cent in 1793 (Kahan, 1985, p. 1A8)a result from this rapid growth —a fortyfold
increase in annual current values from 1701-1761786-1805- grain came to represent one-fifth
of total exports and ranked first among them in2t&805 (Mironov, 1992). The level of exports
reached by early nineteenth century remained coh#ta following four decades. Russian exports
of grains, facilitated by the foundation of Sainétérsburg in 1703 (Unger, 1959), became

39 Sharp, 2008b.

40 It is probably not just anecdotal that the fisstr waged abroad by the US —Barbary War of 1801518eems to
some extent connected with the protection of theeAran trade in grain with the lberian Peninsula dhe
Mediterranean. Fighting piracy in this sea, as drhgg Jefferson in 1785, was one of the goals ofNheal Act of
1794 and the subsequent construction of a powsifuirigate fleet. Some of them participated in firet Barbary
War. In 1790, Jefferson estimated that one sixtArmErican exports of wheat and flour atsdme rice, found their
best markets in the Mediterranean por{defferson, 1907, vol. 3, pp. 94-95).

41 A detailed description of the processes of agmagxpansion and market integration in eighteeetttury Russia in
Kahan (1985)

42 Migration of Germans —among them, the Mennor{itésNeill, 1992)- to the banks of the Don and ¥aga in
the second half of the eighteenth century madgrafsiant contribution to the expansion of agricud in the southern
Russian Empire.

43 It turns out that consequences of warfare —&gsso-Turkish conflicts of the second half of #ighteenth
century- not always seem to have been negativénfernational market integration (e.g., the expamsif the US
throughout the West or the conquer of the pampdsgentina, both at the expense of the aborigipatsples).
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important internationalff, moving upwards in response to a bad harvest inst&de
Europe (Nash, 1992).

Spain, a net importer of grain, constitutes a gexample of the case we are trying to make.
Geographic, institutional and policy obstacles hadditionally conspired against market
integration. Free trade on grain was approved Bblillowing a partial liberalization of imports
adopted in 1756 and 1757. During the American Reimi, wheat and flour exports found a
niche within the Spanish Monarchy, commonly assutondoe the epitome of mercantilism. Cuba
was allowed to trade with the US and became an ritapboutlet for American flour (Cusick,
2000; Hunter 2005). Some shipments had already be#ving onto the island on an irregular
basis since the 1760’s (Johnson, 2002). In 1793, @amsequence of British Navy’s efficiency at
blockading the Atlantic maritime routes, the Sphng®vernment authorized the “commerce of
neutrals” with the Hispanic territories in AmeriddS exports of wheat flour peaked in the late
1810’s; not reaching similar levels until circa D8Balvucci and Salvucci, 2000).

Even more interestingly, American exports of whaatl flour were given access to the
Peninsula and the Canary islands long before tloenbof 1812-1814 (Hunter, 2005). The main
Spanish port, Cadiz, located in the confluencehef Atlantic and the Mediterranean had been
receiving significant quantities of wheat and flodwom Northern Europe, ltaly and Western
Mediterranean, Eastern Mediterranean and Black $edh America and Atlantic Africa-Barbary
reached Cadiz at least from 1768 to 1806 (MartReiz, 2005). Other coastal towns were also
dependant on imports to satisfy their increasingaled of grains in response to their growing
population and economic specialization. By latehtagnth century, Catalufia imported almost
forty million metric tons of wheat annually (Maréim Ruiz, 2005, p. 47). Along with Barcelona,
other important Mediterranean towns —i.e., Alicaated Valencia- also relied on imports for
satisfying their local demands of wheat and floaibérola, 2001f° More instances of the

presence in the Spanish shores of grain importemligiin long-distance trade during this period

44 According to Kahan (1985), 39.5 and 6.5 per a#ntotal shipments of rye and wheat through theirso
respectively, in 1738-1741; 23.2, 9.7 and 15.3qeett of total shipments of rye, wheat and otheingraespectively,
in 1768-1772 (Kahan, 1985).

45 Non-negligible imports of wheat from the Baléicived in Cadiz, through the intermediation of Eutnerchants
and carriers, during the late seventeenth and efghteenth centuries (Crespo, 2007). In some cagesat came
from as far as the northern Russian port town ahangel (Crespo, 2001). In 1777, almost ten per cERussian
exports of wheat via Saint Petersburg had Spafmabkdestination (Guimerd, 1998). The Scandina¥@amd a niche
in shipping wheat from Russia and other Baltic ptotthe Mediterranean [Johansen (1992)]. Dutckelesvere also
very active as carriers of Russian re-exports tugal and the Mediterranean.

46 American wheat started to reach Alicante in 1(@Berola, 2001, p. 251).
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might be reported (Basque Provinces, Mallorca, Wlatc.).

Martin Corrales’s (1989, 1990, 1995, 2007) extemsiork on the trade between the Spanish
Mediterranean towns —Cadiz included- and the Leward Northern Africa offers substantial
evidence regarding the importance reached by graports from those destinations by late
eighteenth and early nineteenth centuries. Althaugtheasily determined, he states it is possible
that significant quantities of the wheat that axdwo Eastern and Southern ports were originally
Russian. This author also mentions a factor thaglgicontributed to the closer integration of
Spain into the Mediterranean wheat market: deangagsiracy. The Spanish Navy increased its
effectiveness at suppressing Muslim piracy on $pacpastal provinces and vessels since mid
eighteenth century. Between 1767 and 1791 TreatiPgace, Friendship, and Commerce between
the Hispanic Monarchy and Morocco, the Ottoman Eejpiripoli, Alger and Tunisia were
signed (Martin Corrales, 2007, p. 510).

As in other European countries, domestic markeggiration increased in Spain during the
second half of the eighteenth century (Llopis aedd, 2001; Llopis and Sotoca, 2005). A similar
process is observed after the 1780’s by Challugp@0Mexico. In contrast to the metropolis, the
colony did not integrate in the international marfe grains, in spite of the flour exports to the
Caribbean via Veracruz. In fact, late eighteenthtwwey Spanish absolutism, albeit not always
consistent, may be viewed, as far as grain imgasconcern, as less protectionist than its liberal
successor, especially in 1820-1869. As it is welbwn, grain protectionism also increased in
Britain after 1815.

It is, then, far from surprising that our empiricabults show a rapid advance of the integration
between Arévalo —an important grain market, locdteddreds of miles away from the coast in
inner Spain, from which wheat for the capital towas dispatched- and Pennsylv&hia

Furthermore, other interesting developments wekengaplace within the Atlantic that
involved the American territories of the Hispanioharchy'® The most surprising is the trade in

grain and flour between the British colonies in thoAmerica and the Canary Islands during the

47 A detailed study on the early and consistemii@ance over the eighteenth century of the IbeR&ninsula for the
US grain and flour exports in Lydon (2008).

48 During most of the eighteenth century, Cuba'saed for wheat and flour was satisfied via impdrtsn Spain

and Mexico, while the rice consumed in the islanglite and occasionally by the military garrisoress to have
come, at least in part, from the Peninsula (Parc2d05). American and French flour was re-expofffedn the

Peninsula to Havana and Caracas (Moreno, 1992ur Mas exported from Mexico to other Hispanic Aroan

territories (Ortiz de la Tabla, 1978). Exports dfeat from Chile to Peru were common during the mialgperiod and
predated those made to California and Australthéncanonical period of globalization.
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second half of the eighteenth century (Hernandezz&ez, 1995-1996). After the independence
of the US, a decrease in the Spanish tariffs ourftdggered the re-exports of North American
flour from the Canary Islands to Cuba (HernandenZatez, 1995-1996). The flour industry that
had been established in Northern-central Spaimdutie second half of the eighteenth century
aiming at exploiting the competitive advantage wedy two public works (Canal of Castile and
Royal Road from Santander to Reinosa) for seniiegHispanic American market disappeared by
early nineteenth century owing to the US competgsn By then American exports of flour had
reached the South Atlantic. They started to arnrivBrazil after the liberalization of foreign trade
in 1808, being in 1822 only second to those ser@uba, which in turn had already surpassed
other destinations in the Caribbeé&nAmerican exports had neither minor nor ephemeral
economic consequences.

The early presence of wheat in Chile was also edtlty Braudel (1992, p. 10Exports of
wheat from Chile to Peru were common during thewial period and predated those made to
California, Australia and the Pacific (Bolivia, Edor and Polynesia) in the mid of the 1900’s.
According to Caceres (2010), by late eighteenth aady nineteenth century, those exports
averaged 10,000 metric tons per y¥afhis figure is comparable to those to Californiathe
Chilean wheat export boom caused by the Golden .Ruisdiso is clearly higher than that of
exports to Australia and the Pacific in the 184&sl the 1850's. After being interrupted in the
decades following the independence, wheat exporetru resumed in the 1840’s. While they
peaked in some years at levels that were thresutotimes higher than in the late Bourbon period,
the average during the second half of the ninelteegritury did not even double it.

Thus, the presence in the international markebh@fmain grain exporters (the US and Russia)
during the canonical period of globalization hadualty already started in the 1700s. It was
favored by pro-market changes, albeit with setbaickthe grain policy of the European states in
response to the failure of the medieval regulatwhen confronted with an increasing population
(Persson, 1999). Grain seems to have been subjent ad hoc consideration by governments
within the context of mercantilism if only becausiethe strength of the political represented by
feeding their subjects. Albeit not always consistdreir policies, favoring free national and

49 A high differential in prices and a better qtyatlomestic production.

50 They displaced commercial production of wheaRin Grande do Sul and contributed to the reori@maof
agricultural production in this province. Americiour constituted the most important Brazilian impfsom the US
during most of the nineteenth century.
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international trade in grain -either conditionaldfr temporary or not- contributed to the
unprecedented level of grain market integratiorcted in Europe long before the Free-trade Era.
In short, it is doubtful that mercantilist prinagsl ruled the grain markets in Europe since the
1760’s. As opposed to navigation, manufacturesaohial goods, rather the contrary seems to
be true. There may have been some order in theamist jungle after all.

Some of the obstacles to globalization in the Edtydern Era found by De Vries (2010),
O’Rourke and Williamson (2002 and 2004) and Findiag O’'Rourke (2007) might not apply to
grain trade in the West. In contrast to the Euraopegade with Asia, national and international
commerce in grain was not monopolized by a fewileged companies (VOC, EIC, etc.). For the
Dutch case, Van Tielhof (2002) is clear in thispeef? In others, less competitive markets might
be operating. In any case, all available infornrraBaggests that market structure underlying grain
transactions across North America and Europe washmore competitive than the one reigning
on overseas trad® This significant difference influenced market @vand mark-ups and, hence,
transaction costs. Thus, it may be seen that uistits and policies matter for market integration.

Moreover, the volume of the grain trade within ¥est was significantly bigger than the
Asian-European trade. Between 1700 and 1759, tadyyaverage volume of English and Baltic
exports of grain doubled that of the tonnage, ballacluded, of the vessels involved in the
commerce between Asia and Eurdpén the 1790’s grain trade through the Sound ededehe
former in forty per cent . The yearly average of grain arrivals to Amsterdéuring the 1700’s
was 10 per cent higher than that of the Asian-Eemaptrad®. By late eighteenth century, total
cereals exports, including flour, by the US alongassed the Asian-European trade in a ratio of

1.5 to £’. Although estimating the total volume of graindeed in European continent is a difficult

51 See: www.economia.unam.mx/cladhe/reqgistro/pdaef53_abstract.do¥isited on 09/30/2010.

52 “Most of the Dutch trade ad shipping, including tha the Baltic, was characterized by free entesprimany
individuals were striving after profit in competiti with each other. The most important exceptiotinéorule was the
trade to the West and East Indie¥an Tielhof, 2002, p. 117.

53 An interesting example from a different geogiephand institutional context is offered by the Nt&an port-town
of Veracruz. According to Widmer (d.n.a.), in théeat flour trade with La Habarfaome 70 merchant companies
were involved. During the first decade of the neeith century, the degree of concentration wadivedow: the 15
main exporters do not even account for half ofghipments”(Widmer, d.n.a., p. 111) [our translation from 8iga].
Less competitive was the institutional setting behihe comparatively small trade with Campecheagreement
between the municipality and an individual firm yided 50% of the shipments. In any case, differenveih the big
European chartered companies involved in oversads were significant.

54 Estimated with data from Van Tielhof (De Vri@910, p. 716) and Von Tielhof (2002, p. 53).

55 Estimated with data from Van Tielhof (De Vri@910, p. 716) and Von Tielhof (2002, p. 61).

56 Estimated with data from De Vries and Van Derd (1997, p. 417) and De Vries (2010, p. 716).

57 Estimated with data from Shepherd and Walto@Z1®. 194) and De Vries (2010, p. 716).
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endeavor, it seems safe enough to claim that itsgasral -and probably many- times bigger than
overseas trade. Thus, the objection to the existeh globalization before the nineteenth century
based on quantitative (per capita or absolute)ewveace ought to be reconsidered, at least
partially, as far as grain is concerned.

In the 1700s, in spite of mercantilism and almaststant warfare between Western powers,
foreign trade increased substantially. It is trouat repeated wars of unprecedented scale between
the Western powers in an almost worldwide thedierdpe, the Americas and Asia) conspired
against international market integration during tradghe eighteenth century. In this respect, it is
interesting to note that the effects of the JenKas War, the War of Austrian Succession and the
American Revolution, not to mention the French Reationary Wars, are clearly perceptible in
our gquantitative results —see Appendix 2, Table £drtainly, it is observed frequently that those
effects of war affect all or most markets in oumgée over a shorter or longer period. This finding
is consistent with O’Rourke (2006) and Findlay &i&ourke (2007). The idea is in tune with the
high costs of war and military expansion in terrhdrade estimated by Glick and Taylor (2010)
and Acemoglu and Yared (2010) for 1870-1997 andbiBH5, respectively. Nonetheless, it is
also perceptible that not always intense effectsigteall along the duration of the conflicts i al
or most, markets. Moreover, our results show —Fegure 2- that integration continued rising
during part of the 1793-1815 period between somekets. Coincidently, only a few interventions
of residuals have been necessary in those yearhapdoncentrate in just a few markets, or a few
years. Thus, warfare matters but, as for mercanpblicies, excessive generalizations ought to be
avoided.

Indeed, neutrality proved very beneficial for tigpping and trading companies of Denmark-
Norway, even after the 1790’s (Andersen and Vo#87) By increasing its tonnage and its
market share, the Swedish merchant fleet also aolelantage from neutrality, in particular in the
Mediterranean (Johansen, 1992; Miuller, 2006). Tdrenage of the Western -the Netherlands
excepted- merchant fleet grew significantly —royghthreefold increase- between 1670 and 1780,
especially in the cases of North America, Scandmawance and Britain (Maddison, 2003). The
series of Dutch volume of trade constructed by ¥Yanden and Van Tielhof (2009) shows, in the
second half of the eighteenth century, a resumptiogrowth after the long quasi-stagnation of
1650-1750. The value added of the Dutch shippmuystry by these authors experienced rapid
growth during the same period. The dramatic fallseal by the Fourth Anglo-Dutch war was
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followed by a strong recovery.

Foreign trade experienced significant growth in mAmerican and European countries —e.g.,
Britain, France, Russi&, Spain® and its territories in America and the US, amotiters. The
reconstruction by Cuenca (2004) of the British &nehch foreign trade of the late eighteenth and
early nineteenth centuries shows a detailed, antestat surprising, picture. Total trade of the
two countries grew by almost fifty per cent —royghl3 per cent annually- between 1787-1789
and 1816-1820 despite their nearly permanent stiatear during the period. At the end of the
Napoleonic Wars, Britain had almost doubled itsléravhile that of France had decreased in more
than a third. In other words, it was not just soz&um game.

Trade of the US with the two countries grew evesiefig with its annual growth rate close to
four per cent. In 1787-1789, the US was a significaarket for British domestic exports (Findlay
and O’'Rourke, 2007). According to estimates by @agi2004), they turned out to be a more
important trade partner in the late 1810’s. US etgoto Britain increased by 5 per cent annually
between 1787-1789 and 1816-1820, while the growridish domestic exports into the US was
4.2 per cent. Although much smaller in size, traite France also grew at a rapid pace -3 per cent
annually- in these turbulent years. Thereforeegémss that neither independence nor conflicts in
Europe —maritime blockades and other interferencésde included- or the Anglo-American war
of 1812-1815 prevented commercial relations acteeNorth Atlantic from flourishing. Cuenca
(2004) argues that vessels from neutral countrééseg an increased share of British cargoes in
the Anglo-American trade since the British mercHbedt was deeply involved in the war effort. A
sort of substitution effect between belligerentsl areutrals operated in the Atlantic and the
Mediterranean seahus, it well might be that Muller is right whenaghing that warfare had
“less negative impact on the functioning of thehégnth-century trading system than some
historians believe ® Nevertheless, our empirical results, confirmingsih of O'Rourke (2006),
show that, in terms of intra- and intercontinemiétgration of grain markets, the negative impact

did exist between 1792 and 1815. Less impact i® gliiferent from no impact.

58 Russian foreign trade in real terms increasedrat fifteen fold over the eighteenth century [Kal§a985)].

59 The third global geo-strategic player in thédtlent eighteenth century was Spain. As such,rigygated, forcibly
or otherwise, in most of the conflicts that toolags in the various theaters of war (Americas, Asid Europe). The
new series of Spanish private imports from Hispaiterica in 1747-1820 elaborated by Cuenca (2088)vs that,
at its peak in 1791, just before the 1792-1815s;eilwey had been growing —bullion excluded- atrarisingly high
annual rate: almost six per cent in constant pricespite of dramatic setbacks in 1761, steepirfiadl. 1776-1782 and
inter-annual fluctuations all through the period.

60 Miller, 2006, p. 43.
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Thus, the potential for globalization in the eighiith century seems to have been not fully
exploited instead of, as it is claimed by O’'Rour@)06), being“constantly frustrated by
mercantilist policies and warfare*

Transport revolution does not seem to have beemcaessary condition for the wave of
globalization that swept through the second halthef twentieth and probably neither for that of
the canonical period, for that matfétiummels (2007) does not find any clear downwagddrin
the prices of ocean shipping during the secondoeglobalization. Changes in communications
and the Internet revolution appear to have beenemomortant in fostering international
integration. Mohamed and Williamson (2003) sharesnhkhels’s view on the issue. Persson
argues that the fall in transport costs from NewkYim UK ports during the second half of the
nineteenth century wa¢neither sharp nor dramatic.®® Jacks and Pendakur (2008) do not
attribute a primary role to the maritime transpextolution in the explanation of the trade boom of
the late 1800’s. Thus, globalization could occutheut a transport revolution in the eighteenth
century.

In any case, Bogart (2005a, 2005b, 2009) showstthasport in England had experienced
substantial improvements since long before thevarof the railways. Similarly in their non-
revolutionary essence, if not necessarily in degreprovements in roads, canals and ports took
place in other European countries (i.e., FrancessRuand Spain). Besides, maritime transport, if
only because of higher regularity and predictapildid not remain stagnant in terms of its
contribution to market integration. Our intuitiosthat freights fell, albeit in an undeterminedd an
most likely small, if compared with the nineteen#ntury, proportion. Some indirect indication of
the reduction in the CIF price of grain reachingdpean ports may be found in Manera (1999),
since maritime insurance rates in Mallorca decrdaser the eighteenth century.

On the other hand, Van Tielhof (2002, pp. 156-1@®nvincingly shows substantial

improvements in the postal system which resultedairfaster, cheaper and more regular

61 O'Rourke, 2006, p. 124.

62 Hummels (2007) does not find any clear downweedd in the prices of ocean shipping during theoed era of
globalization. Changes in communications and theriret revolution appear to have been more impbitafostering
international integration. Mohamed and Williamsalthough claiming ‘that Freight rates did fall gidly” (Mohamed
and Williamson, 2003, p. 28) between 1869-1913) atskons, based on Hummels’ work, that ‘commod#flated
real freight rates hardly fall at all' over the he¢ntury following 1950 (Mohamed and Williamsobidem). Jacks and
Pendakutfind little systematic evidence suggesting that tharitime transport revolution was a primary drivd the
late nineteenth century global trade boanJacks and Pendakur, 2008, p.5).

63 Persson, 2004, p. 125.
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transmission of commercial information between Asram and Baltic markets. As an externality
of these improvementsiHe privileged position of Amsterdam as a centrentdrmation” was
damaged’ Increasing efficiency in the Prussian postal servis also pointed by Van
Tielholf (2002). Van Bochove (2008) concludes ttratbstantial improvements in the quality and
speed of informationtaused the narrowing connection of Northern-Europgheat markets to
each other over the 1708sMore or less progress in postal services acras¥\tbst may be safely
assumed in the early phase of globalization. Myeneerally, the importance of the improvements
in information transmission during the second aeradf the nineteenth century, some decades
before the diffusion of the electric telegraph, foe growth of trade and market integration has
also been argued by Kaukiainen (2081).

Chevet and Saint-Amour (1992) emphasize the rolafofmation in the integration of French
regional markets before any significant amelioratin transport networks. A similar claim is
made for eighteenth-century Spain by Llopis ando&wt(2005). Roehner (1994) offers an
interesting explanation of the processes of regjonational and international integration of
markets in which he distinguishes between transpbiwheat and transmission of information.
Being the later an integral part of the integratadmmarkets, he suggests the idea of arbitrage as
resulting in an éffet de contagion de proche en procfieTherefore, the progress in functional
interdependence between markets did not need tleatwh be transported over long distances.
Market integration, then, is not just only abowangporting grain physically between markets but
also, and importantly, about transmitting inforroatibbetween them. Information seems to have
been more efficiently transmitted during the eighteentury. Thus, volumes of grain, in spite of
being comparatively significant by any relevannsfard of the period, did not need to be as huge
as many scholars seem to assume more or lessityplic

Transaction costs other than transport and comratioic seems to have experienced
decreases as wéfl Van Tielhof (2002) shows substantial reductiongamsaction costs (taxation,

storage and measuring costs included) associatedetgrain trade in Amsterdam from 1730

64 Van Tielhof, 2002, p. 164.

65 Van Bochove, 2008, p. 55.

66 This author, quoting Steele, also reckons thatesprogress in the communication over the Nortlandic had
already been made as early as in the late seveéhtaed early eighteenth centuries thanks to thevigigonumber of
ships crossing the ocean and the emergence of seméte business (post and newspapers).

67 Roehner, 1994, p. 356.

68 Van Tielhof (2002) shows substantial reductiomsransaction costs (taxation, storage and meagucbsts
included) associated to the grain trade in Amstarttam 1730 onwards.
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onwards. As far as tariffs were concerned, this alae the case in all European countries that
somewhat opened their national markets to foregmcarrence. However, the policy on grain
imports was not always consistent (Persson, 1989%pite of it, widespread trade liberalization of
the 1800s had, as far as grain is concerned, inl#®s. In fact, some countries —e. g. the
UK (Corn Laws) and Spain (prohibition of importsidopted a more protectionist grain policy in
the first half of the nineteenth century than ia ffecond half of the eighteenth century.

Even in the case of the trade on exotic overseasrmalities, conventional wisdom might be
in need of reconsideration —i.e., RGnnback (20B@¢restingly enough, in his defense of an “early
globalization” of colonial goods, this author obs=s that the efficiency and openness of markets
as well as handling and wastage costs matter fokehmtegratior?® That the world coffee market
had reached a high degree of integration by thengkbalf of the eighteenth century is claimed by
Topik (2003). His explanation points in a similairedtion’® Furthermore, O’Rourke and
Williamson (2009) may be interpreted as recognizthg increasing integration of European
markets for species in the Early Modern Era after\fasco de Gama’s voyages.

In brief, many small, incremental —albeit not rexanary- changes in almost every relevant
variable conducting to closer intra- and intercoatital market integration may be found in the

eighteenth century.

4 Final remarks

If we accept O’Rourke and Williamson’s definitiofi globalization as international commodity
markets integration, our findings, then, seem tiowalus to conclude that the beginning of
globalization is perceptible several decades pgoothe canonical period. From this perspective,
our work may be considered a partial revision & standard version of globalization since it
emphasizes an earlier origin, a non-explosiveahitievelopment, a longer duration and a non-
monotonic evolution over almost two centuries (cardecades of the 1700s to 1913).

In other words, the undeniable globalization boarthie mid nineteenth century was preceded
by a “mini-boom” of more limited economic conseqoes in the second half of the eighteenth

century. From a very long-run perspective, ouryetis one of globalization as a less explosive

69 Thus, some inter-continental convergence inegriaf coffee, tea, cloves and pepper during thly eamdern era
might result from pro-convergence factors of thiget —e.g., deregulation of monopolies, reductiomandling and
wastages costs.

70 “Improved warehouse capacity, port facilities, bufkeight, and predictable freight lines reduced the
intermediation costs.Topik, 2003, p. 29.
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phenomenon as it had a first phase from the 1780tee 1790’s, or beyond in some cases, that
converted it into a more gradual process than lswatognized in the specialized literature.
Besides, the post-1914 globalization backlash ntigint to be not strictly unique as it would have
had a historical precedent in the enormous dissaptf international trade caused by the
Revolutionary and Napoleonic wars.

Logical extensions of this work include:

1) Further exploitations of the results from thmdiseries analysis performed so far. On the
one hand, at the empirical level, it would be iesting to study and compare the convergence in
mean detected for the relative price with Londonha@snumeéraire from the end of the Corn Laws
up to the 1860s. Do some relative prices conveageef than others? Which ones and why? Do
they converge to the same value? On the other lsmde new perspectives on the causes and
consequences might emerge from the assessmem odtiimon cycles observed in the series.

2) Wider explorations of the factors behind the -mighteenth-century “mini-boom” of
globalization at the national and internationalelsv(transaction costs, speed of information
diffusion, policies towards grain markets, etct)might be fruitful to estimate a model of market
integration in order to determine the relative imipoce of the variables that explain its progress
during the early phase of globalization.

3) Estimating the welfare gains for the averageogean consumer from the early rise in intra-
and intercontinental market integration in the Wesimilarly to Hersh and Voth (2009) with
respect to colonial goods-. This estimation mightcbmplemented with that of the losses caused
by the disintegration of the process in late eighte and early nineteenth centuries.

4) Exploring the extent of market integration inetlEast. Our preliminary statistical
examination of Asian markets (China, Japan and &osBows results that confirm those obtained
by Shiue and Keller (2007). Some national marke¢sewwell integrated. However, this is not
always the case, as has been shown by Studer (2008)dia. Besides, no statistical signs of
intra-continental integration of rice markets h&ezn found yet. If confirmed by further research
the contrast between East and West in this regpeghit have interesting implications for the
Great Divergence debate.
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Table 1. Estimated univariate models of wheat priceseries in first log differences.

Sample Variable (1 — ¢ B — ¢ B?) PeriodY) (1 -6#B) GLR™® T
(Mnemonic) b1 (s.e) oo (s.e.)  years (s.e.) 0 (s.e) Hp:0=1 (%)

Panel A: Nominal wheat prices in Europe

1703-1913 London (L) .62 (.09) -.29 (.07) 6.6 (.7) 77 (.08) 30.0 18.6
Holland (H) 80 (.09) -27(.07) 9.1 (1.3) 82 (.07) 14.1 17.6

1703-1875 Strasbourg (S) 74 (13)  -44 (.08) 6.4 (.70) 70 (.15) 29.5 16.9
Vienna (V) 70 (.09)  -18 (.08)  10.6 (5.9) 88 (.05) 18.6 22.1

1703-1815 Arévalo (A) 75 (.10) -.22(.09) 9.8 (4.2) .90 (.05) 8.3 31.5
Milan (M) .61 (.18)  -.55 (.08) 5.5 (.60) .26 (.22) 24.1 13.1
Gdansk (G) .66 (\17) -39 (.09) 6.2 (1.1) .60 (.18) 10.8 15.4

Panel B: Nominal wheat prices in America

1720-1896  Pennsylvania (P) .66 (.10) -.38 (.07) 6.3 (.5) .72 (.09) 8.3 18.9

1703-1804 Mexico (Mx) .39 (.10) - - .99 (.08) 0.9% 31.9

1719-1800  Buenos Aires (BA) - - - 07 (.05) 0.3* 13.5

Notes: (1) Period of the cycle related to the second order autoregressive, calculated as

27 [ arccos(@q /2y —da).

(2) Generalized Likelihood Ratio (GLR) test of Davis, Chen and Dunsmuir (1995).

Cut-off values at 10% and 5% levels are 1.0 and 1.9, respectively.
* Does not reject the GLR null hypothesis at 5% level.
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Table 2. Estimated univariate models for relative pgces (logs) with London as the

numéraire.
Sample Ratio (1 — ¢ B — ¢2B8?) SF fi T o2, o2y 90%
931 (s.e.) (52 (s.e.) Hp:dp =1 (%) (%) conf. interval®
Panel A: Relative wheat prices in Europe
1703-1815 1(.00) -.24 (.09) - 42 (06) 34.6
1703-1757  A/LG) 7 (.13) -.29 (.09) - -.45 (.08)  36.6 [1.2,3.3]
1758-1792 2 (17)  -.36 (.17) - ~35 (06)  25.9
3 (.07) - 17.3 -.23 (.07) 228
M/L .65 (.10) - 7.8 ~15 (.09) 234 [1.1,2.9]
0 (.16) - 9.2 -22 (05) 175
9 (.07) - 23.3 -.51 (.05) 23.6
G/L 1(.14) - 19.5 A1 (.04) 205 0.8,2.1]
3 (.17) - 11.5 =49 (.04)  18.1
1703-1875 6 (.06) - 17.3 -41 (.05)  21.6
1703-1757 S/L 7 (.10) - 6.8 -.35 (\10)  26.5 [1.1,3.1]
1758-1792 1 (.15) - 3.2 -42 (.05)  19.2
5 (.07) - 24.0 =72 (.05)  25.0
V/L 5 (.11) - 10.9 -75 (.08) 289 [1.5,4.1]
0 (.14) - 1.9 -.60 (.10) 18.3
1703-1896 7 (.06) - 22.9 -28 (.04) 19.2
1703-1757  H/L 35 (.13) - 18.5 - 18 (.05) 24.8 [1.1,3.1]
1758-1792 A1 (.17) - 17.7 - 17 (.03)  18.1
Panel B: Relative wheat prices in America
1720-1896 53 (.17) - 44.8 (.06) 18.4
1720-1757 P/L 1(.14) - 7.1 =53 (.06) 189 [0.7,1.9]
1758-1792 5 (.15) - 11.2 =41 (.04) 175

Notes: (1) Shin and Fuller (1998) statistic (SF). It tests whether an AR(1) operator is
non-stationary.
(2) 62, and &2, are, respectively, the residual variances estimated in the period
1703-1757 and 1758-1792.
(3) A/L presents an AR(2) with imaginary roots and the unit root SE test is not

justified. In this case, we estimate an ARIMA(2,1,1) and we test the null hypothesis of
noninvertibility with GLR whose critical values are 1.0 (10%) and 1.9 (5%). GLR value
for A/L (period 1703-1815) is 0.0, thus Hy cannot be rejected.
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Figure 1. Integration between selected pairwise méets, eighteenth and nineteenth centuries

| KP:1720-1754 O KA:1720-1754 W ‘ KL:1705-1740 O 1812-1847 W
KP:1758-1792 % KA:1758-1792 O 1758-1792 X :1840-1875 O
40 40
>
35 . u 35
30
[ | [ | ©
30 ] L] ] L] z | |
o E" 25 c
25 l £ £ ] @
20 : . ol .
[©) .
20 5 ¢ 15
15 10 Il 3
L H M S G \% P A H M S G ' P
Markets (k) Markets (k)

Left plot: Standard deviation of the residuals gkted in the subsample specified and obtained fter(stationary)
relative prices with Pennsylvania (P) and Arévad) és reference markets. Right plot: Standard diewiaof the
residuals from the relative prices with London és)reference market.

Figure 2. Market Integration with London as the numéraire, eighteenth and nineteenth
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Appendix 1.

Sources of data and methods of conversion from lodgs into grams of silver per liter are:
Amsterdam and Holland, 1703-1896 Wheat prices in grams of silver per liter fronrise
elaborated by Robert C. Allen:

(http://www.nuff.ox.ac.uk/users/allen/studer/amdéan.xls). From 1703 to 1819 and from 1867-
1896 prices are from Utrecht/Groningen and from femtam in 1820-1866. Missing observations
are 1771, 1802-1803, 1822-1823 and 1826-1827 dsetland all cases, missing observations have
been estimated through state-space algorithmsn@ee26.

Arévalo, 1703-1815 Wheat prices in reales de vellon per fanega ftdopis and Jerez (2005).
Conversions of Spanish units into grams of silvarlgger: 1 fanega = 55.5 liters; reales de vellon
converted into grams of silver at rates of exchadngm Hamilton (1988). From 1801 onwards, the
exchange rate vellon/silver in 1801-1815 is assutodx that of 1800.

Buenos Aires, 1719-18Q0WNheat prices are assumed to be originally expressreales de vellon
per fanega. Conversions of Spanish units into grafnsgiver per liter: 1 fanega = 55.5 liters; resale
de vellon converted into grams of silver at rate®xchange from Hamilton (1988). Otherwise
they would be the highest wheat prices on earthictwiifficult to accept. In any case,
cointegration is not affected by the level of pribéissing observations are 1724, 1726, 1729 and
1731.

Gdansk, 1703-1815Wheat prices in grams of silver per liter fromise elaborated by Robert C.
Allen (http://www.nuff.ox.ac.uk/users/allen/studgtansk.xIs.

London and Sothern England, 1703-1896/Nheat prices in grams of silver per liter fronrisge
elaborated by Robert C. Allen:

http://lwww.nuff.ox.ac.uk/users/allen/studer/londds.

Milan, 1703-1815 Wheat prices in grams of silver per liter fronrisg elaborated by Robert C.
Allen (http://www.nuff.ox.ac.uk/users/allen/studéattherro 20Italy.xIs).

Missing observations are 1805-1807.

Pennsylvania, 1720-1896 Wheat prices in grams of silver per kilo from tlePIHG
(http://gpih.ucdavis.edu/files/Penn_spliced_17206L8ls). The kilo/liter ratio used is 0.772
(http://gpih.ucdavis.edu/files/Weight_vs_volume)xls

Strasbourg, 1703-1875Wheat prices in grams of silver per liter fronmieg elaborated by Robert
C. Allen (http://www.nuff.ox.ac.uk/users/Allen/sterdstrasbourg.xls). Missing observations are
1794-1795.

Vienna, 1703-1875Wheat prices in grams of silver per liter frommiege elaborated by Robert C.
Allen (http://www.nuff.ox.ac.uk/users/allen/studeehna.xIs).

Upper Bajio, 1703-1804 Wheat prices in silver reales per carga from @&a(t993). Conversion
of colonial units in grams of silver per liter: &rga = 149.578 kilos (Florescano, 1986). Content in
silver grams of the real taken from Burzio (195&8P The kilo/liter ratio used is 0.772.
(http://gpih.ucdavis.edu/files/Weight_vs_volume)xMissing observations are 1791-1795.
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Appendix 2.

Figure A.1 Price of wheat (logs) in the Americas ahLondon and standardized relative

pairwise price (plotted below)

A. Pennsylvania (dotted) and London B. Mexico (dotted) and London
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W and &, are, respectively, the sample mean and standaidtida of the relative price.
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Figure A.2. Wheat price (logs) in the European Comtent and London and standardized

relative pairwise (plotted below).
A. Arevalo (dotted) and London B. Holland (dotted) and London
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Table A.1. Common univariate residual extreme valugand possible historical
explanation, 1703-1815.

Year Yearly Price Data Relative Price Data Comments:

LIA[H|M| S| G| V| P| AIL|H/L|M/L|S/L|G/L|VIL | PIL
1708 [ ++ + - - - - — War of the Spanish Sssion
1709 ++ + ++ + ++ |+64 + - 1+24 - “

1710 +| - - | 1+29 - 1+31 “

1714 - + ++ + ++ + +4 ++H + “

1715 + | - - - - - —
1718 | - | - - + ++
1720 — I+53 - - 1+51
1724 -+ + —
1727 + + - — —
1731 - + — -
1733 + ++ + War of the Polish Succession
1734 + ++ + + — +
1737 +-H - + ++
1739 | + + - 1-67| War of Jenkins’ Ear,
1740 | + ++ + | 1+48 + + 1-88 | War of the Austrian Successipn
1741 — ++ + 1+48 + + ++ ++ ++| |+47 + + “
1742 | - — - + “
1746 ++ + “
1748 + + ++ + “
1749 -| I-54 + - 1-49
1756 | ++| —-| + - + -84 - - - - — | Seven Years’ War
1757 + | ++ “
1762 + “
1764 4| + _ "

1770 +| - ++ - + +
1771 - + +| + —
1775 - +

1776 - - - - — - - - American Revolutionavar
1777 ++ - - B

1778 | - ++ “

1779 - - I+5! 1+80 “

1780 | + - +| 1+54 — — 1+52 “

1789 + | ++
1791 - ++ - - -
1793 + 1+64 - 1+77] French Revolutionary War
1794 | + 1+31 + 1+24 “

1795 | ++| +| 1+44 + [1+42] ++ ++ - | 1-17] “

1796 | - - + ++
1797 | + | +| - - - —
1799 | 1459 - | + 1-10Q 1-52 | I-63 | I-66| I-57 | 1-66 | 1-41 | Napoleonic Wars
1800 | 1+65 + | ++ ++ | + I-102 1-54 | I-59 [ 1-84] 1-45 | I-62 | 1-52 “
1802 | - -+ o+ +] = ¢
1804 | ++| + - +
1805 + — + + + ++
1807 ++
1808 | + | - ++ - —
1809 | +| - - - — + - — — +
1810 ++ - - |1+65 — 1+80
1811 + | + +| + - -
1812 +| + + — —
1813 - - - - ++ ++

I+ There is a positive influential impulse intertiem term at this date in this series (I- for néggt with
the estimated increment (decrement) in percentate (B6) , ++ stand for positive residuals with dbto
value greater than two standard deviations andtwesn one and two standard deviations respectively
for negative values). This table provides a bengkrfiar coincidences in extreme values that migiveed
how prices are related. Some extreme values teat@rcommon are not reported.
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