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Abstract 

The present thesis concerns the dynamics behind the integration 
of French grain markets between the sixteenth and the seventeenth 
centuries. It is shown that these markets were typically segmented, 
being orien ted towards regional autarchy. During crises, the 
traditional market system wou Id dislntegrate under the strength of 
urban demand. Using an gross output allocation model, it lS shown 
that the powerful impact on priees f0llowing a reduced erop may be 
linked to the inelastlclty of demand with respect to priees as well 
as the Important elastlci ty of marketed cutput with respect to 
yields. Furthermore, it is argued, using a dynamic adjustment 
model, that the inelastic demand also contnbuted much to the 
absence of a rapid ad]ustment of priees. Finally, using priee data 
recorded durIng dIsettes, it lS demonstrated that apparentJy, the 
long run proeess of creatlon of a natIonal market was unable, 
during the slxteenth and seventeenth centuries, to reduce the 
crises' intensity as measured ln deviatlons of priees from 
customary levels. 

Résumé 

Cette thèse étudie les dynamiques qui influencèrent 
l'intégration des marchés français de grain des XVI e et XVIIe 
siècles. Ces marchés, alors essentIel1ement orientés vers 
l'autarchle réglonale présentent l'image d'une structure 
segmentaire. Lors des grandes Crlses de subsistances, les réseaux 
d'échanges se déslntègrent sous la force de la demande urbalne. A 
l'aide d'un modèle d'allocation des récoltes, il est démontré qu'il 
est possible de relIer le pUlssant Impact d' une récolte 
partlellerrient réduIte sur les prIX, à la falble élastIcité de la 
demande par rapport au prIX et à la forte élasticl té de la quantité 
offerte sur les marchés par rapport à la récolte brute. De plus, 
cette InélastIcité de la demande se traduIt par un ralentlssement 
du retour des prIX à la normale lors d'une dlset te tel que démontré 
par l'utilIsatIon d'un modèle dynamlque d'ajustement. Finalement, 
l'étude des cours du blé contenus dans les MerCUrIales de Paris 
révèle que le processus à long terme d'intégratlon des marchés n'a 
pas contrIbué, durant la pénode concernée, à une réductIon 
sensIble de l' intensl té des diset tes telle que mesurée par l'écart 
des prix par rapport aux nlveaux normaux. 

2 



Acknowledgments 

The complet ion of this thesis owes mnch to the patience and 

dedication of George W. Granthalll who directed me expertly through 

sorne of the difficult problerns encountered ln studYIng French 

history. HIS impreSSI ve unders tandIng of French Inst l tutl.ons has 

proved ta be an Inexhaustlble source of InformatIon. John GalbraIth 

was especlally helpful ,nth sorne of the technIcal aspects on 

differenC'e equations. l am also deeply Indebted to ,Tohn HcCallum, 

Wllli~m Watson, ChrIs Green and especlally ta T0m Naylor and Allan 

Femchel for the1r unfaltenng support throughout ,ny research and 

studies at HCGlll. Flnally, flnanClal assIstance from the 

Department of Economics 15 gratefully acknowledged. 

3 



, 

/ 

( 

± 

Tal"le of Contents 

I- Introduction ................................................. of ... 5 

II- Historical Context .....•.....••••.....•••...•••.....••. 11 

III- The Anatomy of Crlses ..••......••.....•••....•••...•••. 18 

III Types of CrlRes ••••••••••••••••••••••••••••••• 18 
1112 The State of Agrlcult.ural Producllon .......... 21 
1113 Marketing the Grain ••••••••••••••••••••••••••• 26 

IV- The Impact............................................. 33 

V- A Model of Price AdJustment ..••.•......••.....••.....•. 42 

V 1 The Partlcular Integral ••••••••••••••••••••••••• 49 
V 2 The ComplemE'n\.ary Functlon ••••••••••••••••••••• 54 

VI- The Measurernent of Integration •.•.....•••....••....•... 61 

VII- Integrals and Integratlon .............................. 63 

VII 1 Cholel? of Ddta •••••••••••••••••••••••••••••••• 
1< 

VII 2 ThE' Estimation of Normal Priee P ............ . 
t 

64 
67 

VII :l The Area Under the Curve •••••••••••••••••••••• 78 

VIII- Conclusion •.............•.......•.....•••.....••....•.. 84 

Appendix 1: The Chow Tes t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 90 

Appendlx 2: Seasonal Adjustment .............................. 92 

Appendix 3: Size of the Carryover............................ 93 

Bibliography. . . . . . . . ... . . . . . . . . ... . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. 94 

4 



l 

.... - , , , 

1- Introduction 

An expe.i:ienced Juré Mesureur observlng the graln ;,larket of 

ChiIons-sur-Marne, about 100 km east of ParIs, in early May of 1693 

would have felt lt lmmedlately. Looklng down from hIS offIce, where 

the offiCIal weights were stored, at the deserted marketplace, 

usually anlmated ~lth Intense actIvIty, hIS verdIct Nould have been 

unamblguous; deep ln the countrysldG surroundlng hlS vIllage, as 

weIl as ln aIl rmal areas of France, another CrIse de subsistance 

was slowly plcklng up momentum. 

He would know that the local market would be bypassed by 

Panslan merchants who were now gOlng dlrectly to the sources of 

graIn supply, moving rapldly from farm to farm ln desperate efforts 

to secute graIn at any cast. He would be aware that farmers would 

also share hlS expectatlons. They \-Iould be Waltlng nervously for 

what they would percelva as the maXImu~ prlCP for thelr reserves of 

bled; almost completely lsolated from c0ndltlons elsewhere, èach 

farmer trylng to declpher the underlYlng nature of the shortage 

from the anXlOUS manners of the merchant before hIm. The precedlng 

winter had been exceptlonally dlfflcult; they would also be able to 

recognlze the slgns announclng a forthcomlng famIne. 

The market offICIal by expenence, mlght have expected a time 

path of priees Slmllar to the one dlsplayed ln FIgure 1. The harsh 

winter of 1692-93 had been preceded by a wet summer and faU. The 

exceSSlve ra In had delayed the plowlng and wasted the seeds 

insufflclently protected by the superflclal turnover of the SOlI. 

Prices had responded Immediately wlth a 50% Incrcase. 

Followlng the long and icy wlnter, the Juré would be witness to 

a cold and wet spring, wInch surprisingly mlght have had a minimal 

effect on the blossomlng of the graln, resultlng l.n an optimistlc 

dip of priees. However, when the wet eondl tlons would be prolonged 

throughout the summer and through the fall, to be followed by what 
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appears to have been another extremely diff~euIt winter in 1693-94, 

priees would reaeh more than three times the normal. 

Figure 1: Wheat Crisis, 1692-94. 
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In the spring of 1694, the thaw of water trading routes as weIl 

as the opening of man y previously impractlcable roads giving access 

to rural grain sources offered sorne respite, soon to be followed by 

a speculatIve peak durlng the summer preceding the harvest of 1694. 

During the three or four months startlng in May known as the 

soudure, the Juré-Mesureur would expect a flnal impulse to wheat 

priees as had happened during the thlrteen other crises WhlCh had 

hit the sixteenth and the seventeenth centuries. Under the combined 

effects of speculative hoarding of grain in expe~tation of another 

bad year and depletcd reserves WhlCh had been consumed during the 
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crisis, priees would reach their maximum, three and a haH tirnes 

their normal levels. 

Around August, while a generous harvest would hegin to take 

place, priees would come crashlng down as the Parlslan ~arket would 

become inundated with supphes WhlCh had been kept out Just a 

little too long. The untimely arrIvaI of graIn boats WhlCh had 

waited hldden upstream on the SeIne, OIse and the Harne r l vers for 

the short-lived peak would preelpltate the fall. Stlll, the 

definite return to normal condltlOns would have to ~;dlt untll a 

critical date such as the Fête de la St-MartIn ln early November 

when traditlonaJ ly, the crop had been threshed, stored, and l ts 

extent was fullY known. By then, the slow process of expectatlons 

adjustment would have accepted the crIse de SubsIstance as a thing 

of the pasto 

What this Juré ('ould not knovl, l s that thlS crisis, Wl th ~he 

following shock ln 1709 would he the last of the great dIsettes 

WhlCh rocked the slxteenth up to the early elghteenth centurIes ln 

France. Followlng thlS date, the subsequent crlses never reproduced 

the destructlve lIPpact reached ln the pr02vlolls centUrIes. Rather 

than be allowed to hlt \onth full blo"1, the shortages of the 

elghteenth never moved past the stage of latent shocks, to flnally 

disappear completely ln the nlneteenth century. 

The present thesls lS an attempt to understand the role of such 

markets during the crlses. It eoncentrates on how weIl gral.n 

markets dlffused lnformatlon about wants and avnlable resources. 

The analysis of shocks lS particularly InterestIng 111 the sense 

that it he.ps tracing out the hmlts of the tradl.tlonal market 

system. It wIll be shown that i'llthough the trade apparatus ffilght 

have performed rcasonably well ln achleving pnce s tabl!l ty dunng 

norlT.al periods, as can be seen ln FIgure 1 from the absence of 

important fluctuatlOns ln the fust month::. precedlng the Impact, 

the local graIn trade system was unable to cope with the lncreased 

pressures of concentrated demand as urbanIzatlon proceeded at an 
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accelera :ed pace throughout the slxteenth and seventeenth 

centuries. Dunng cnses, the traditional system would d1sintegrate 

wIth merchants bUYIng dHectly on the farro, thereby segmenting 

IndiVldual transactIons away from market where InformatlOn on 

underlYlng condItIons C'lrculated. ThIS probably contnbuted much to 

the persIstence of the famIne by reduclng the ext ent and speed of 

the ad]ustment of sllpply to hlgh prlce dlfferentIals 1 . 

The study of agr lcultural lI\arkets ln thp slxteenth and the 

seventeenth centunes must be placed ln the context of the 

dlfflcult transltlOn from the self-sùbslstent manor to the 

'narket-onentèd tar,TI. Follovilng the declJne of feudal organlz.::ttlon, 

French agrICultllre had bèen èssèntlally onented towards the 

autarchy 0f the producer. Thê local graIn :narkèt had therefore been 

deslgn::d to rE,dlstrlbutè lYhatever small surpluses rcmalned to 

satlsfy non-prodllClng local C8nSUf"lptlOn. However, followlng the 

grèat WaVèS of urbanlZatlon, thlS Systèlil faceù Increaslng 

dlfflcuitles HI deallng wIth Mètropolltan dêffiand, and Its fallurè 

ln channehnq stable flo'ls of graIn supplles was especlally eVIdent 

dur::.ng Crlses. 80th the agnculturil.l sector and Its trade apparatus 

were slowly èïolVlng ln order to ll1èet the new constralnts lmposed 

by concE::ntrated deroand; thlS penod wltnèsses the depth and the 

Intensltyof the ad]ustment WhlCh had to be undertaken. 

The notlOn of the fraglllty of the rrarket Ins t l tutlOns of the 

slxteenth and seventeenth centUrIes was fHst developed by A.P. 

Usher. Usher (1913:3-44) lnslsted on the dlsruptlve lnfluence of 

the almost perfectly l.nelastl.c urban demilnd on the rural world. In 

the face of unresponSl,;e supplles, prlces would reach maXlma during 

shortages vrhlch lVould only (llsappear when the next good harvest 

took place, In the meanwhl.le, a mln lll1 al demand and supply 

ad)ustment to the hlgh prlCe dl.fferentnls would have been 

observed. 

1Usher (1913:196-202) 
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This argument has been adopted by the two leading French 

:iuthor'3 for the time period: Ernest Labrousse and Jean Meuvret. Its 

relevance will be tested uSlng three methods: the analysls of 

priees at impact, the study of a simple priee ad)ustment model and 

an analysis of the denatlons of observed prices from thelr usual 

levels. What this thesis asks, lS why dld prices fluctuate so much 

following a reduced crop, did there exist a market mechanism which 

guaranteed their retl.lrn back to normal levels antl finally 1 ean we 

recognize a long-run trend in a reductl0n of the intens1ty of price 

fluctuations during erises? 

The question of the behavI0r of prices at Impact, Le. when 

information on th(~ extent of the crop reduetion 15 held, is 

addressed througr the study of the chaln rule of elast1clty. It 15 

demonstrated ·.hat the Impact of reduced y1elds on prIees is 

directly lnfluenced by the elast1city of marketable output with 

respect to ;Jross output (crop), whlle being inversely related to 

the priee elastle1 ty of quanti ty àemanded. Furthermore, certaIn 

plausible lonq-term changes in the par allleters WhlCh could have had 

a depressing eff~ct on the powerful link crop-pnces are discussed. 

The following section WIll be used to gl ve a better 

understandlng of the varIOUS behavioral parameters prevent1ng a 

rapid a' Justment of prices. For this purpose a sImple 

priee-adjustment model is introduced WhlCh draws heaVlly on 

Samuelson 1 s (1939) multiplier-aeeelerator model tran::::lated into a 

mieroeconom1c context. A sImple simll1at1on is used to demonstrate 

that r in addition to a 10101 degree of priee responsiveness of 

instantaneous relatIve to lagged supply 1 a price-inelastic demand 

might have played an Important raIe in prevent1ng a rapid 

adjustment of pr1ees t aek to normal levels. The presence of a 

time-lagged component to total market supply, a feature recognized 
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in the seventeenth and eighteenth centuries' literature2 , will lead 

to price-adjustment paths which can be understood using Samuelson's 

stability conditIons. 

The purpose of the third approach is to measure the extent of 

each of fourteen crises by concentrating on the area below the tlme 

paths of pnces. It "1111 be demons tnted that If we project an 

estimated normal prIee over the entlre duration of the crlSlS, the 

integral defined betweell actual and normal prices shows a marked 

tendency to d1T!1imsh fo11owing the 1521-22 crisIs up to 1562-63. 

Followlng this date, sub~equent shocks seern to osclilate around the 

very high figure obtained in 1521-22, WhlCh would indicate that no 

important reductIon ln the ~T1se3 1 Intensl ty was fp.lt betweell Lne 

early slxteenth and late seventeenth centuries. 

As wIll be shown, thlS opinion is also held by Meuvret. and 

Labrousse as well as Léon and Carrière. In the 80 ye~rs precedlng 

the Revolution startIng wIth the last faffilne in 1709, the crises 

will nCV2r reach their prevlous destructive force, apparently 

unable to move past the stage of the Crlse larvée. 'fhe dIsettes dIe 

out dunng the Dlneteenth century when technical progress in 

transportatIon, commUnICatIons and aqncul ture, r.otably wi th the 

introductIon of chernIcal fertIllzers, allows a more efficient 

allocation of food supplies. 

But flrst, it is perhaps useful to introduce the hlstorical 

toile de fond on whlch crises are projected. The analysis of food 

shortages cannot be dissociated from their political, socIal, 

economic and climatlc context. Thelr study would be Incomplete 

wlthout reference to the surrounding environment which generates 

and most often aggravates the? dIsettes. The flrst sectIon briefly 

reviews the maIn hlstoncai events which rnarked the sixteenth and 

seventeenth centuries. A second segment sets the suPply-slde 

2serres, O.de, (1600), Monceau, D. du (1762) 
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elements generating the shocks as wel! as briefly reviews the 

structural obstacles to adequate supply response to prlce 

differentials which would remain in place atleast up to the 

nineteenth century. These lnclude the states of transportation and 

communl.cations as weIl as the attl tude towards markets and cash 

crops. As always ln studYlng distant past, speCIal attention must 

be given to physlcal, technlcal and perhaps most lmportantly, human 

canstraints on individual declslons. If these are k2pt ln mind, the 

effic1ency wlth which instItutIons adapted ta thelr envlronment lS 

revealed. When th1S envlronment lS changlng, InstitutIons must 

adapt as weIl. As lS often the case ln hlstory, institutional 

changes are met with flerce resistance. 

11- Historical Context 

At the beginning of the slxteenth century, France vas emerging 

from a slow renaissance WhlCh orlginated flfty years earlier. Both 

populatIon and productIon were paInfully recoverlng from the 

destruction assoClated wIth the second quarter of the fourteenth 

century WhlCh cuimloated ln the qreat crIses of the perlod 1415-40. 

Between 1340 and 1560, Francl;:'s populatlon HIll go through a 

formidable allt2z-retour from 17rn. ta IOm a~d back to 17m 

inhabitants 3. Unprecedented and nevel' rèproduced thereafter, the 

impact of thlS maSSIve transformatIon of the dérnograplnc structure 

will be fel t throughout the subsequent centUrIes. The plague of 

1348 hit the contInent via Narsel) le and marked thé start of a 

decline which wlll last through the next one hundred years. 

The Black Death became endemic. recurrlng every ten years or 

so, up to the late seventeenth century. On the polltlcal scene, the 

One Hundred Year War drained populatIon as Hell as productIve 

capaci ty through i ts. maSSl ve consumptlOn of human 11 ves and the 

destruction of physlcal capital lt left behlnd the passage of 

3Le Roy Ladurie (1977:494) 
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troops4. In the early fifteenth, a series of bad crops compounded 

the devastation of the war resulting in the great crises o~ 

1420-40: 

"Il faut les horreurs de la guerre et du brigandage, les récoltes 

brOI~es, IC's fermes et les moulIns dé>trults, les chevaux et les 

bo€'ufs disparus, les t?changE's paralysés pour qu'apparaissent les 

symptômes de la faim pffroyablp cie la pérloue 1420-1440." 

LeRoy-Ladurie (1977: 497) 

Extreme ln thelr duratlOn and human toll, the Crlses of 1421, 

1432-33 and 1437-39 were probably more lntensely felt than their 

counterparts of the slxteenth and the seventeenth 5. They offer the 

image of a severe malthuslan adJustment to the decline in per 

capita consumption. 

The recovery took place ln the second half of the flfteenth. In 

addi tion to the decllne ln mortall ty, populat1on growth resulned as 

the age at 'l'Iarnage 1Tas sens1bly reduced from 25 or 28 to 21 
6 years . What Le Roy Ladune (1977) refers to as an effect1ve form 

of birth-control 17111 play a crucIal role ln determ1nlng populatlon 

fluctuat10ns throughout the penod studled. Under the omDlpresent 

influence of thè Chur ch , Ind1 viduals responded to adverse 

cond1tlons by postpon1ng marriage plans and reduc~ng famlly size. 

Productlon flnally recovered as Wl tnessed in the lncrease in 

tithes entrles whieh wlll reach their maXlma in mld-sixteenth
7

. The 

relati vely peaceful reigns of François 1l'r, and Henrl II were 

certaIDly not unrelated to this recovery. Although subject to 

4 Le Roy LadurIe (1977: 485) 

5Le Roy LadurIe (1977:491-92) 

6ue Roy Ladurie 0977:563-64); and more generally, Goubert 
U970a: 48-49); Meuvret (1971: 277) 

7Le Roy Ladurie (1977:576-85) 
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po ferful medium-term fluctuations, supplies kept pace with 

population growth, ensuring a brief respite before the forthcoming 

disettes. 

On the techn1cal frontier, no maJor InnovatIons were Introduced 

for the next three centuries. Agrlcultural output, over the 

subsequent period, 

heritage. Before 

century ln the 

was entuely dependent on the gl 'Ten capital 

the maJor breakthroughs of the mld-nineteenth 

use of chemlcal f ert lllzers and rnechanlZed 

equipment, output changes were entuely endogenous: bet ter use of 

the cult1vated space, better crop mlxes, new land under 

cultlvation, modlfied land rotation8. 

These adaptatioJs were palnfully forced upon the rural world by 

tha strellgth of urban demand. Followlng the example of other 

European met ropol es, ParlS r Lyon, Rouen r Nant èS and Toulouse dld 
q 

aIl experlence maSSlve growth- WhlCh lE:ad to 1:1t2nse pressurE: on 

the surroundlng countryslde forced to speclallZè ln SupplYlng food 

to the ci tl es: 

" C'ette monlé-p. d,~s peuplŒl11ents .... ltadlns ect l'lIn(' il"." plus 

dlfflCllpc il Sllpporter pour 1 ... marrh6 des sub<;I';liln~es, et celà 

d il n s 1 a fil e G 11 r e 0 u f' 1 1 <> f; li P P n s " l' 0 r g iJ n ) S <' t 1 U Il , 1 () n 9 t pm p e d (1 f ) r 1 r> n tI.' 

en faIt, d'un bon rés€'all de transports IntrareYlon"I, OU mo?mp 

Intcrréglonnl Dane la mesurE' <:lUS'» uU ,,110> clé-vprcp, pn pi?rlode Je 

pénurie un pouvoir d'rlchal urbrlln qUI gonfle lee pr}\(, ll-''.P du 

stockage spéculat.if, affame lell!? ou tellp. ZOlip rurale pauvrE' 

d'argent" 

LeRoy-Ladune (1977: 582) 

8labrousse (1970c:418-449) 

9Le Roy Ladurie (1977:582); deVrl.es (1984:112-114). 
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Usher (1913) also warns against the danger inherent to the 

cities' monopsonist position: 

"Such a concentration of demand IS dang!:'rous as It tends t.o carry 

away from the local market mor€' than th!:' actllal excess of supply 

over C'onslImptlon wants ., 

Usher (1913: 6) 

Urban pressures Inevltably affected long-term priees whleh were 

on the rlse throughout the slxteenth. The dlsproportionate 

inereases ln wheat prIces wIth respect to other products, Wl th the 

possible exceptlon of H'ood, ref lected the ricardian Impact of the 

introductIon of margInal land under cultlvation and cannot be 

solely exp1uned by the maSSlve entries of Amerlcan bulllon 
10 

throughout the pérlod . Up to 1590, the nse 15 powerful wlth 

prlces b2Ing :nultlplled t.:enfold fro,o 1520 untll Monnèau (1977:931) 

observes: " le basculemt2nt \'èrS 1 ' honzon tall tri." . The 

seventeenth century I/ould èxp~rIence a stable secular trend around 
11 WhlCh pnCèS fluctuated !'1adly dunng cnSéS Le Roy Ladurie 

(1977:774-75) "stuîatès th"t the scale économes followlng the 

appearance of large produClng rural estatès HI con]Unctlon wlth a 

dlffilnlshed populatIon pressure Fer€ the maIn Elements behlnd the 

reaching of a plateau after 1600 [see FIgure 2]. 

The politlcal cllmate became agltated once agaln Wl th the 

beglnning of the clvll wars ln 1560. The rellglous clashes 

followlng the Reforme affected mostly the CltlèS wlth the rural 

world only !l1arglnally lnfluenC'éd. The bad crops of 1585-1595 hurt 

the FanSIan and the South reglons where calVlnlst Ideology had its 
12 

strongholds . The slxteenth ended abruptly wIth the siege of Paris 

lOLe Roy Ladurie l1977:584-85); Morineau (1977:937-38); Goubert 
(1970b:330-346) 

11 Monneau 0977:931-36) 

12Morineau 0977:911) 
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... .. by Henri IV where unprecedented priee fluctuations ware recorded as 

is demonstrated ln the section VII • 

A series of plagues in 1626-27, 1631-32 and finally between 

1650 and 1670 provided a power fuI check on populatlon growth WhlCh 

resumed afterwards during the seventeenth century. The Black Death 

was slowly ellmuated under vlgorous urban quarantIne polICles as 

weIl as the possIble substItutl0n of the rat speClê who carrled the 
13 virus by a less reslstant sort . F.:tllilnes pIcked up Its role. as 

demographlc valve. As ln the nrèceding cèntunes, InternaI and 

external wars aiso took thelr toll and aggravated the effects of 

the food shortages, especlally durIng the troubles of the Fronde in 

1648-53 when wheat-produClng northern France lost close to 20% of 
, l 14 lts popu atlon . 

The reverse is also true. GoubE:rt (1970b: 360) demonstrates how 

crlses'condltlons by reducIng tax revenues affectcd polltlcal 

decislons. Such "las the case c!~lnng the 1693-94 CrlSIS, Ihen the 

state was forced loto retreat 111 the mlddle of the war of the 

Augsburg League. RedlJ('ed réVèlîllèS as 17ell as the Inabllity to 

requIsl tion food supplIes for the troops was translated lnto a 

major rethlnKlng of French forelgn POlICY. 

The famines of the late slxteenth to the early elghteenth were 

an essentlally cllma tIc phenomena. They corresponded to a brut al 

fall in temperature whlch has been assoClated to a 'minIature lce 

age'. The study of the growth nngs of t rees has reveal~d that 

northern and western France experlenced a prolonged perlod of 

eXCeS!H V9 raIn at the sowIng and harvest tlme as weIl as extremely 

13Goubert (1970a:45) 

14Le Roy Ladurie (1977:738) 
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ha!'sh winters throughout the penod studied, and especially for the 

periods 1547-54, 1587-1601, 1614-20, 11535-45 and 1691-170215 . 

The dependence on cllmatic conditions was complete. The 

fragil1ty of food productlon stnkes the contemporary mind used to 

abundance and minImal fluctuatIons. So many things could go wrong, 

sa many opera tlons postponed when not slmply cancelled; thcl analogy 

between the tlme path of priees and a barometnc chart lS 

IneVI table: 

.. Ile n fa lIa 1 t S 1 peu pOU r (' 0 nI pro met t r E' 1 e r E' s p e c t duc alE' n d rIE' r 

agricolE', SI peu pour perturbE'r le cycle> de la végétatIon Un été 

et lin automne trop sel S ou trop humlde~' retardaient lps laboufR; un 

froId exceSSif survenant quand )ps brins sortaIent de terre pouvaIt 

lps grIlIE'r, un prlntpmps tdrdlf Ip'3 emp~('her d'épier, JUin et 

JUIllet plUVIeux gâter les blés sur plecl Les prIx freml'~salent à 

la mOlndr~ renrontrp mpt~orologlque ft 

Bonneau (1977: 942) 

Agricultural output, as extrapolated from ti the records, after 

a promislng start at the turn of the century, came to a haH wIth 

the advent of the Thuty Years War. A celllng was reached around 

1630. Followlng thIS date, certaln reglons :nore af feeted by the war 

sueh as the North, the East and the Pans baSIn expenenced a 
16 

tangIble decllne ln productIon . 

W'heat prIces follOH accordlngly. The inItIal abundance of 

supplIes depressed graIn pnees up to 1616 at which time, the 

recovery of llrban expanSlOn Imparted an upward movement. The strong 

decllne ln PanSlan demand followlng the Fronde after 1653 was 

conJugated WI th a decllne ln the gold productIon of th€" Potosi 

1\e Roy Ladurie (1977:733); Morineau (1977:954-955) 

16Le Roy Ladurie (1977:765-72) 
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deposits to depress priees. Partly masked by the devaluation of the 

Livres Tournois, i t was fel t up to 172617 . 

The elghteenth eentury was charact erued by a long period of 

rising pnces startlng ln 1726 and contlnulng to the Revolution. 

After a timld start, prlces plek up momentum after 1763 to reach a 

celling aro\'!,.d 178018 . The maSSIve entries of sllver from 

MozambIque, follo'-'"ed by gold from BraZll cOlnclded wlth a RICardlan 

Impulse on prices as the land frontler was expanded under the 

encouragement of the State. Harglnal lands such as marshes were 

brought under CUlt1 vation, Involv1ng an lncrease ln operatIon costs 

conj ugated WI th depressed output. 

Cyclical fluctuaUons around the posItive trend st111 remained 

impressive althcugh l1luch less so than theu counterparts of the 

Earl ier centunes. Dlset tes rerr-alned at a latent stage, apparently 

unable to reach full force. Whll", pnces tnpled Hl :"he precedrng 

era r the fluctuatIons ranged betwe.::n 50 and 100% ln che èIghteenth. 

stIll, cnS8S WIll have ta walt untll the next Cl=tltUly ta dlsappear 

completely. Untll thE::1, th..::y hlt thE: graIn market ,Dore preclsE:ly ln 

1725, 1741 and 1771 wlth a somewhat attenuatèd but nonethelcss 

ImpreSSlve forcE:, culmIna tlng Hl th a dramatlc conclusIon ln 1789 19 . 

1 \e Roy Ladurie (1977: 774-75), Monneau (1977: 959-68), Goubert 
(1970b:330-333) 

18Labrousse (1970b: 384-85) 

19Labrousse (1970b:s86-387) 

17 



( 

J 

( 

-

111- The Anatomy of Crises 

111.1 Types of CrIses 

Studying the parochial records, pierre Goubert U970a: 39-43) 

was able to dlstlnguish two types of crises. A tirst category took 

place along the agrlcultural cycle, often startlng wlth wet 

tempera ture WhlC'h disrupted the fall harvests, slowlng down ln 

winter when the cold temperatures prevented the rapid propagation 

of diseases and plckinçr up ln sprlng to flnally culmlnate ln 

summer. The Increase ln the number of recorded deaths usually 

cOlncided wlth a reductlon ln marrlages and baptlsms. 

A second type of crlS1S was restricted to the summer season. 

Because of Hs IUnlted duratlon, births and marnages were most 

oftèn unchanged. Found everywherè, these shocks were espeC'lally 

frequent ln those reglons unaffbcted by dlset[~S of the flrst type, 

such as Bretagne, Ilorf11andlè or PrO\;èncè. Although deaths often 

reached 20 tIffiéS the nor:nal flgurès clllnng SUffiP1er food shortages, 

the CrlS2 de subslstance was esséntlally a flrst type cnSlS. The 

second category really amounts to an ampliflcatlon of the soudure 

effect ln reglons protectèd by thelr coastal locatIon WhlCh 

guarantees an èasy access to lmported graIn. 

Heuvret (1971:97-104) agrees wlth Goubert (1970a:49-54) as weIl 

as Labrousse (1970b:412-414l that, ln general, Crlses were more 

severe for the ln tenor than for coas tal France. The maIn element 

appears to have been the access to Internat 10nal supplles. Any 

prIee dlfferentlal snfflclènt to cover transportatIon costs 

attracted Into Harsellle wheat from aIl over the H02dlterranean 

reglon, from tl'.è Baltlc as iicll as from America dunng the 
20 elghteenth . Although fluctuatIons were somewhat more pronounced 

along the A~lantlc than for Harsellle, the damages don.: by crises 

20 Labrousse (1970b:413) 
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were still much reduced when compared with the continental 

interior. Coastal wheat priees were under the stabilizing 1nfluence 

of international market condit1ons. A regl0n llke Bretagne, being a 

seller on the L1sbon market, saw i ts prlces react to Portuguese 

movements 21 . 

Another cruClal element seems to have been the relat1vely 

elastic demand for gra1ns. Coastal d1ets w1th an easy access to the 

products of the sea as weIl as a greater relianee on m1lk and, to a 

certa1n extent, meat products, appear to have been mueh more 

balanced by contemporary standards than the food hab1 ts of the 

Interior: 

"A côté de l'équilibrE' dE' 

demande y contrlbup [à la 

l 'offr!', 

stabillté 

\lne certalne elastlclté dE" la 

des prix) ! ' ail m.' nt a t Ion 

sobre et variée de la région [cÔtière), lE's re~sources de l'é!€'vage 

€'xtenslf. et li] rnolndrp Imporlancf" -toule rplatlve- du frompnt dann 

la ration allmpntalrE" " 

Labrousse (1970b:413) 

Furthermore, for the Intenor of F;:-anee, the SI tuatlon lS 

worsened by the close correlat1on between the prlC~S of the varlOUS 

types of graIns 22 . Not unlike a t1lted lCè tray fIlled wIth vater, 

h1gh wheat pr1ces forced a readJustment of demand towards the lower 

quall ty graIns. Ind1 vlduals \<Iho consurr.ed \oIhl te bread were 

progresslvely reduced to eat fHSt metell, then rye, followed by 

oats. In rural areas thlS substltlltlon reached :ror02 dramatl(' 

proportlons. Followlng the dlgglng up of seeds plant ed ln the 

preeed1ng fall, Indlvlduals atè graIns stIll gre~n or trled to cook 

a bread made of roots, oats and fern when no t slmply ~at1ng bark or 
23 grass 

21Mor1neau (1977:920) 

22Meuvr~t (1971:123) 

23Goubert (1970a:43); Usher (1913:208-09) 
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In addition, the higher proportion of transport costs in final 

priee for the bulkier coarse graIns implied greater deviations 

during crIses when low-quality cereais had to be brought in from 

external sourees 24 . The damages lmposed by a wheat crisis were thus 

complete; ln addl tlon to the losses duectly Incurred on the 

hlgh-quall. ty graln market, hlgh wheat pnees. although wheat is 

consumed by only a fractIon of th", populatIon, dId generate 

sub-enses Vla substltutlon effects ln markets for lower-quality 

graln whlch may or :nay not have experleneed an absolute reduetion 

in quantl ty supplled. For these reasons, pnce fluctuatIons for 

coarser gralns where much more powerful than for wheat: 

"Un .. sprie dl' surtharg<:'s et dE' delestages rendent aInSI plus 

pacsIonnl'l enC'ore lE' marLhé d,.. la céreale pauvre" 

Labrousse (1970b:411) 

Con]ugated wlth epldemle dlseases, wars and sOClal unrest, the 

high food pnees teok a hea\ly toll on the populatlon. Generally, 

the fast to dlsappear lIould be th~ élémen ts fraçflles of the 

populatIon. 'l'he old, the slck Here r apldly E-l1ml na t ",d WI th the 

result that the d~~ographlc drop was conv2x-shaped; rapld at first 
25 and slowlng down thereafter . Conversely, the maSSlVd depopulatlon 

through Its dramatl.c redllctlon of effectlve demand attennated the 

nse ln prlces 26 . Therefore, the powerful plague of J..63J-32 might 

explaln, as wIll be seen ln sectl.on VII, the reIatlvely low measure 

of prlce fluctuatlons recorded for thls crISlS. 

24Labrousse (1970b:411) 

25Meuvret (1971: 277), "On est amené a admettre que la disette 
provoqualt par antlclpat~on des décès qui se seralent prodults 
durant les années SUH'antes." 

26Monneau (1977: 974) 
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The effect of crises varied however dependlng on reglonal 

conditions. Hence, the overpopulatlon of the ParIS basin reglon as 

well as lts exceSSIve dependence on wheat cultIvatlon and Its 

strategie locatlon whlch Implled the frequent passage of troops, 

was tran~'a'?d Into a more powerful Impact of food shortages than 

for the rest of Franc.:. Furth<2r'1'ore, the prOy.Iml ty of the Sta te 

apparatus meant that thIs reglon faced IJroportlonally heaVl-2r and 

more efflClently collected taxes. By comparlson, Hauté Brètagne's 

hlgh blrth rate was often assoClatE-d "nth a hlgh death rate for 

children. Whlle this reglon partlally avolded the effccts of the 

shock because of ltS geograplnc locatIon and '1 sOJ~\'lhat '1\ore 

accommoàatlng cll;Hte, the dIffèrent hyglenc habIts of Its 
27 inhabitants resulted ]n a rapId propagatlon of èpIdemIcs 

The comparlcon wlth Rolland or Brltaln lS unfavorablt ta FranCE 

and partl.cularly to the French IntcTI:Jr. StudYIng wheat prIees ln 

England and Francé, :~21\~jret (19 1 1:113-124) notes that th,: Engl1.sh 

fluctuatIons viere Queh less pronollnced than theH French 

counterparts, espeClally :tfter 1660. Once agalll, the varléty of the 

dlet liS weIl as the easy :tccess to InternatIonal supplIes seel"\S to 

have played the most ImpOl tant role ln reduclng the fluctuatIons 1 

amplltude. 

II1.2 The state of Agrlcultural Productlon 

The state of French agnculture pronded mInImal InSlirance 

agalnst crises. The Brltlsh VIslter travelllng through s~venteenth 

~entury France would hHve been struck by the prlmltl~e charactec of 

fvod productIon. As VIas mentloned ",arller, agrlcllltllrai t2chno1ogy 

remalned vIrtually unchanged from the Early Mlddle Ag0S through the 

early nln:teenth. Whereas Holland wlth Its hlgh-output polder 

cul tl vations and England Wl th Hs large-scale farrl\lng resulling 

27 Among others, the deeply entrenched bellef that alcohol could cure 
Just about anything. See Goubert (l970a:51) 
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from the enclosure movement were able to achieve considerable 

surpluses, French agriculture rroduced li ttle above subsistence 

levels. A number of factors may be advanced to explain the 

importance of French backwardness. 

To start Wl th, Fr~nch agriculture was essentially 

labor-intensive eompared to its oritish and especially Dutch 

counterparts. This can be related ta the abundance of available 

rural labor but perhaps Il'ore Importantly to the massive drain of 

capital towards the CIty. Any surplus extraeted from the land 

inevltably took the dlrectlon of the metropolis. Tithes, fermages, 

métayages and other forms of rent ln cO~Junction with a regressive 

tax structure almed at extlactlng the most from the countryside and 

the least from the Clty, left Ilttle ln excess of bare subsistence 

ta the dlSposltlon of the rural world. 

ThlS leads ta the paradoxlcal r~sult that, whereas the terms of 

trade were agalnst towns durIng crIses, Whlch should have caused a 

maSSlve redistnbutlOn of funds from the consuming CIty to the 

produClng countryside, the Impact of taxatIon was su eh that the 

contrary was actually observed. Through the use of a powerful 

parasltary extractlon system, Heuvret (1971:142-145) shows that the 

urban agglomeratlon was often able to recove~ more than the 

purchasing power that was lost to the rural areas under the form of 

taxes and vanous obllgatlons. In addl tian, this structure was the 

city 1 s mean of forClng graln out uf the grananes and on to the 

market. The Increaslng rehance on payments ln specie to satisfy 

urban consumptlon of manufactured goods meant the necessity for the 

farmer of exchang~ng hlS agricultural output for cash which then 

took the dlrectlon of the clty. 

In conjunctlon wi th the crises' depletion of whatever slnall 

rural savings were left once aIl the charges had been met, the 

system of taxes, tlthes and rent obligations meant that the 

available funds for expansion and Improvement were minimal. The 

French landed aristocracy seemed unwilling ta take up its 

22 
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leadership role as supplier of capital, apparently satisfled with 

the mediocre surplus es it was able to extract from the land, " 

ne sembl [ant} comprendre nI son rôle, ni son devoIr.". 

Goubert (1970a: 158) 

As a result, capital eqUlpment was reduced to Its slmplest 

expression. The plowlng was essentially done \Hth plows and swing 

plows made for the most part of wood WhlCh allawed only a 

superflcial loosening of the 5011
28 Insufficlently pratected, wlth 

a low degree ot permeabllity ta raIn, the graln sowed Has at the 

mercy of climatic conditIons and was partIcularly senSIble to 

frost. 

In addItion to inferior plows, the peasant of the slxteenth and 

seventeenth centuries had only a limlted access to anImal traction. 

Constantlyat th.? mercy of mIlltary reqlllsltions, as Hell as belng 

much more expensIve to pur.:::hase al.d ln OlY:;ratlon costs than OXE:'n, 

the more efficIent horse was almost InexIstent 1,1 most of the 
2q 

smaller land holdIngs .. Plowlng was done wlth the slowèr OX, most 

often borrowed or rented from a rleh nelghbor WhlCh could mean 

frustrating delays before they became avaliabie. 

This insuffIcience of husbandry was also translated in a 

shortage of manure. In direct competitIon with the more urbane 

gardening, as well as orchards and tobacco, WhlCh, be1l1g t,Jreat 

consumer of man:.lre ·riere nonetheless non-producers, agrIcultural 

land was rapIdly exausted due to the meager fertlllZl:lg. Rolland 

had addressed the Issue by its effICIent use of urban ref~se, WhlCh 
30 had 0nly a llmlted dIffusio'1 ln France . The solutIon to the 

fertillzer problem wlll have to wnt until mucn later in the 

28Meuvret (1977:103-120) , Goubert (1970a:154) 

29Meuvret (1977:107-110) , Goubert (1970a: 153-55) 

30Goubert (1970a:156) 
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nineteenth century with the de~elopment of the beet industry 

producing phosphorlc acid as a by-product 31 . 

The low yields WhlCh resulted implied a rapid exhaustion of the 

land. The 10w output 1 input ratio vas translated in the necessity 

to sow Intensively to obtaln a desIred level of production. The 

absence of protection from natural plants, leading to the 

suffocatIon of the graIn appears to ~ave been the maIn explanation. 

Neuvret (1977:158) estlmates that ~hereas 2 to 2.5 hectolitres per 

hectare vould have been sufflcient, close to 4 were actually sown. 

As a resul t, the land had to rest fallow more oHen leading to an 

important reduction of potentlal output. While the fal10ws had been 

vlrtually ellmlnated ln Holland by the late sixteenth 32 , French 

cultlVatIon would be governed by the assole/rient tnennal until very 

laie ln the nineteenth, whereby one tlnrd cf agncultural land had 

to rest uncultivated every year. Not surprisIngly, the slow retreat 

of the Jachère was followed by a correspondlng powerful Increase in 
33 output 

The har:est operatlon als~ featured lnefflciency and uncaptured 

opportunltles. Rather than use the more efficlent scythe which was 
34 close to three tlffies faster , the reaping was still done using the 

sickle. In addItlon to the low quallty of the blade, I1euvret 

(1977:165-173) proposes tHO reasons justIfYlng thlS choice. First, 

a disadvantage of the scythe IS that by hIttlng the straw, the 

shell of the graln was 8uch more important than vith the use of the 

Slckle. Consldenng that the fallen graIns would be lost to the 

drol ts du glallage, i. e. to the non-producing poor of the village, 

31Meuvret (1977:138) 

32Goubert (1970a: 150-152) 

33Labrousse (1970c:439-440) 

34Meuvret 0977:174) 
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the farmer preferred tn minimize wheat los ses al thouçh this implied 

an incremei' t in labol cos t s : 

liA haute élJoque, 

de :'\ain-d'oeuvr!, 

se passait c-omme 

entre le gaspillage de céréales et le gaspillage 

l'agriculture tradltlonplle n'héSitaIt pas Tout 

SI le temps de travail avait été pour elle d'une 

conSIdération mOindre Il 

Meuvret (1977: 167) 

A second powerful constraint preventing the dIffusIon of the 

scythe would be the landed aristocracy 1 s huntlng Interests. The 

physical strain imposed by the use of the slckle Implled tha t the 

stra~'f would not be cut below a certaIn level. This would guarantee 

a favorable environment for game. Not surprislngly the prohlbl tlon 
35 ta use the scythe was found in many earller docuffiènts . 

However, Labrousse (1970c: 484-86) Implicl t ely Identlfles the 

most Important obstacle to an expanSIon of agrIcultural output as 

being the small SJ. ze of the holdIngs. Centered on an Ideal of 

self -sufficlency 1 French agranan structure had dè"Jeloped followlng 

the decline of manonal InstItutIons into a lnOSalC' of small plots 

cul ti vdted before and above aIl for the subsistence of the 

produClng household. As WIll be seen ln the next sectIon, the 

mediocre lev,=l of surpluses above family consumptlon would be the 

first sacrificed follovlÎng a CClSlS. Huch later ln the èlght€enth, 

the Physiocrats \'1ere to look cllvlously to the BrItIsh enclosure 

movement as part of the solutlOn to the problem of food supply. 

Above all, the rural Horld had t0 changE: 1 ts perceptions on markets 

and on self-subslstence. As is seen next, thelr skept lClsm about 

the abill ty of market forces to ellmlnate the cnses de 

subslstaJ;Ces was largely justIfled. 

35Meuvret (1917:167) 
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III.3 Marketing the Grain 

The grain merehant of Paris who, stimulated by high priees, 

would want to secure grain and move it te the metropolis would soon 

find himself eonstrained by powerful barriers. First, we already 

indieated that the time and costs involved in simply loealizing the 

available reserves woald be important. Farmers were a priori 

producing for the subsistence of their own family and only :;econdly 

for the market. Feeling the panic buildlng t.p around them, they 

would be much more reluctant to let go of any portion of the grain 

when the duratlon and severity of the approaching famine was 

unknoT07n. 

Another motive for the producer 1 s reluctance to sell might have 

been the des ire to increase the proportion of his stocks reserved 

as seeds if he expected high priees to be persistent. As nii be 

seen in section VII, this outcome seems however unlikeIy. 

Persistent expeetations Implled that priees, following a erisis 

would remain above pre-erlsis levels, therefore indicating that 

long-term response to high priees mlght have been limi ted at best. 

The absence of an effectl ve rural capital market probably accounted 

for much in constralning the vpportunity to respond to the priee 

differentials by increaslng the area under cul ti vation. 

Still, a final problem facing the merehant would be that the 

grain trade being eonsidered at the tlme as part-ti.rne work, it 

would not be surprising to see the farmer already engaged in the 

proeess of selling his grain direetly on the market wi thout any 

intermediaries. 

If the merchant had been able to purehase any grain at a1l, it 

would usually be in small quanti tles, often insuffielent to be 

truly profitable. !1euvret (1988:152) and (1971:217) estimates that 

only 1/5 to 1/4 of total output would be marketed, a proportion 

whieh, as we will see in the next sect 10n, was probably redueed 

even further during a famine. Therefore, the merchant wou Id have to 
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make his purchases at more than one farm, an obligation greatly 

increasing transaction costs, including negociatlng and collectlng 

the stocks, not to mention the expenses of enforcing the contrêlcts 

ln the face Of volatile prices. 

still, assuming that the pnces st 111 warranted his efforts 

after aIl these operatJ..ons had been performed, there rernained the 

pressing problefil of physlcal movement of the gra1n to the city 

which would have to be done by roads or by boat. The preference for 

grain movement of any importance would have been the ship. 

The road network of the period was essentlally dictated by 

geographical constralDts. t.l'hlle 1t would preferably follow the 

rI ver in plaIns or valleys, the road tned to folloH peaks ln 

mountalnous areas. This would llnply endless ascent and descent 
36 which greatly increased delays as well as rlsks, consldenng the 

absence of ën effective braklng system on cart~ loaded to capaclty 
. h . 3"1 

Wl t graln . 

Not that the maXlmum load would be SlgnIflcant. Untll the 

breakthroughs ln axle technology of the later centurIes as well as 

in the use of macadams s tart Ing ln 1830, ne t loads could never 

exceed 1500 to 4000 kg ln the best condltlons 38 . The state of roads, 

namely thelr Insufflclent wldth as weIl as poor pavlng and dralnage 

conditlons sensibly reduced the maXImum welght carned. The 

preferred combinatlon was usually a one-axlE: vehlcle pulled by a 

single horse 39 , or a mule capable of earrying at most 150 kg whieh 

36Léon and Carnère (1970: 166) 

37 Slowing down a running cart was usually done by throwing sticks 
inside the wheel or by dn ving with two wheels on the side of the 
road, see Meuvret 0988:67) 

38 Léon and Carrière (1970: 174) 

39Meuvret (1988:66-67) 
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was the choice of the smaller merchant~ 

Maintenance was under local jurisdiction 

variations in the quality of the road 

like the blatiers40 • 

resulting in large 

surface. Insufficient 

budgetary power aiso resulted in th~ insufflclence of bridges, 

Imposlng frustratIng detours and portages. 

In the absence of a polltlcal and fIscal wIll ta ensure proper 

maIntenance and contintll ty throughout the network and not only on 

Isolated segment s, the dependenc~ on climatlc conditions Increased 

the delays and uncertaIntIes assoclated wIth road transpr:-rtation. 

Snow and mud grea tly slowed doun movements. In fact, from lack of 

an efflcIent draInage system, as early as fall, any prolonged run 

precIpItatIons would render the roads ImpractIcable. For these 

reasons, transportatIon by roads rE:taIned Its esser,tially local 

character throughout the penod up to the nlneteenth century. On 

long dIstance, I t could not outcompete the Doat. InsIde a reduced 

dlametH, usually one or two days walklng dIstance, the cart wou:i.d 
41 be preferred Accordlngly,the leglslatlon of the Hercurlales 

usually IdentIfIed two sources of supply: local and long-dIstance 

as defined as outslde a one- or two-days of walking perImeter from 

the market 42. 

Neuvret (1988: 81-90) goes Into great detalls in describIng the 

frustratIng long delays Involved in Ioadlng the stocks on and off 

the ship, the Inadea1:acy of on- and off-shlP storage facilltles 

preventlng the los ses due to humidity, as weIl as the Impact of the 

absence of an Integrated canal system. These costs and rlsks of 

untimely arrIvaI to Pans woule be compounded dunng the winter 

months when the Ice wouid block most waterways. 

40Léon and Carrière (1970:175) 

41Meuvret (1988: 61) 

42 - Meuvret (1971:203) 
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The type of boat used in grain transportation was dlctated by 

the type of river on WhICh they travelled. Chalands, SapInes, 

Saint-Rambertes and Roannaises had a11 adapted to the specifIc 

environment on which they operated 43 . Tonnage varled between 25 and 

150 t which, although humble by modern standards, meant the 

mobillzation of numerous small sources of supply wIth corrèsponding 

risks and delays. 

As with road transportatIon, rIver movements were severely 

constrained by geographic and cilmatic consld~ratlons. WInd, water 

level, ice and current were aIl determlnants of tIme and costs of 

transportatlon WhICh dlsplayed Impressive fluctuatIons and 

irregularltles. Hence. the Journey between Roanne a~d BrIare on the 

Loire, representIng close to 250 km would tak:: bE:hlèen 6 and 20 

days dependIng on the 44 condItIons . Prctably the single Most 

powerful factor woulà have bt::èn the dl (ectIon of thE: current. 

Exchange through the rIver was Ol:él1 uDllaterill, ln favor of the 

downstream destInatIon vnthout a correspondlng returnIng Journey. 

As a result, boats would often be s~mply dlsmantJed on arrIvaI and 

the recoverable wood sold 45
. Reglons loC'ated \lpstream faced 

prohibitIve transportatIon costs on returnlng supplIes: 

"Ce qUI est 

réglons en 

SÛ., du mOIns, c'eut q'le le fleuve Ingrat leur [les 

amont) restituait chérpment en temps de dIsette, 

l'équivalent de c.e qu'elles lUI avalent confié" 

Meuvret (1988: 77) 

In addItion, reglons situated outside the main waterways as 

weIl as roads network would be l~olated from the maJor trade 

channels. Although this Implled partIal Insulatlon from the 

intensity of urban demand durIng crises, It also could mean sllent 

43 Léon and Carrière (1970:175) 

44Léon a'1d Carrière (1970:176) 

45Meuvret (1988:77) 
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extre@es of misery. When the long term process of lntegration 

finally took off in the late eighteenth and early nineteenth, these 

areas of hlghly locallzed markets such as the sandy plains of 

Saint-Onge and Angoumols stlll experlenced extremely powerful 
46 dlsettes . The Impact of the food shortage was partlcularly lntense 

for those small Vlllages of 15 ta 45 famIlles. Theu Integration 

inslde a natIonal market had ta walt untIl much later and, in sorne 

lnstances, mlght never have taken place. 

Ta the natural obstacles ta rIver transportatlon we must add 

the welght of man-made barrlers. Tolls, mIlls, arbItrary local 

legislatlon su eh as local monopolies were aIl slowing down the 
47 movement of graIn ta the consumlng centers . Probably more 

lmportant than thelr dIrect Impact on flnal prlce was the lncrement 

ln the rlsks of lasses due ta hUffildl ty, the obstacles lmplled. 

Althouqh lmportant prècautions were taken to ellSUr€ that the graIn 

14Juld be lsolatcd fro:n the oozlng hull, losses tù mOlsture were 

lneV] table, espeClally lf the wheat had not been bagged 48 . Any 

prolonged delay compounded the rlsks of mlldew as weIl as the risks 

of adverse prlce fluctuatlons. 

Furthermorc, lt would only be too tempting for local 

adffilnlstratlons ta lmmoblllze the graln ta theH own benefit ln 

periods of hlgh prlces. As Usher (1913: 5) notes, every town and 

vlllage was actlng ln a self-centered manner to secure accp.ss ta a 

limited food supply at the expense of others. When the expected 

duratlon of the crlsis Ylas unkno'''n, the ratIonal response vlould 

have been to star.? and hoard as much as possIble. In that sense, 

ralds by hungry mobs mlght have had the taclt agreement of 

authorl tles. The graln merchant was often seen as a conveni9nt 

46Usher (1913:204) 

47Léon and Carrière (1970:178); Meuvret (1988:79-80) 

48Meuvret (1988:81-82) 
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scapegoat, and to channel popular furor against him, an easy me an 

ta release pressure on local stocks. To put lt differently, let us 

sirnply say that the complalning rner~hants mlght have had dlfflculty 

in flndlng a sympathetlc ear from the local govE:rnments. The 

aSSoClatlon of hunger W1..th the Image of floatl.ng grananes fllled 

to capaCl ty ând mOVlng slowly ln dIrect lon of a dIstant cIty often 

implied violent outbreaks WhlCh the rural au thon tles had no 

intentIon or power to stop. 

StIll, assumlng tha tour tenaClOUS merchan t had succeeded in 

gOlng through aIl the natural and human obstacl.~s mentloned, and 

that hlS graln shlpment had flnally reached oné; of the fe., parklng 

spots of the Port de l' l!cole or the Port de Grève ln Pans, and 

assurrnng that prlces were stIll profltablE., Ins ordèal Hould not be 

over yet. The apparèntly slPlple Opèratlon of s2111ng th.: graln was 

in fact COl1'lpllcated by the long llst cf Inhospltablç requlatlons. 

\ole already mentloned that one of thè obJectIves of the consuffilng 

CIty would be to try to sê;cure wheat at any cast, even II It 

Implled a long run reductIon ln supply ln retailatlon. In the case 

of Pans, thlS attItude ,wul_d bê relnforc2d by ItS rèl.1tIve 

monopsonlst posItIon espeClally GVld",nt wlth respect to local 

suppllers of the Pans basIn. ThIS would be translat,:;d lllto sever2 

market leglslation essentlally alffied at protectlng the purchaslng 

Interest of the town. To put It simply, regulatlons trlèd to force 

merchant lnto selllng rapldly and at the lowest pnce. 

To begin Wl th, if, as \ole sald ear 11er the graIn had caught 

hurnidity during the journey and had to be taken out of the ship, 

~he merchant immedlately found hlffiSE:lf ln the absence of temporary 

storage facllltles. It was expllCltly understood that the boats 

would also serve as showroom and any ro:.::quest to unload, for motlves 

other than flnal sale, was met WI th a multlpllcatlon of 
49 

adrnln~strative red tape The absence of overnlght storage 

49Meuvret (1971:205-206) 
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buildings and equipment was also observed at the Halles market 

where the grain brought by carts was taken. Unsold stocks had to 

remain on th€. open untll the subsequent market day occurred which 

would mean three or four days unprotected from weather, vermIne, 
50 

insects and of course theft . Not surpnSlngly, the approaching 

closing hour cOlncided often Wl th a mad scramble to sell whatever 

remainlng stocks a t any pnce. 

The nervous athmosphère thus created contributed greatly to the 

propagatIon of panIC and to the formatIon of speculative stocks. 

Thesè were partly held ln check by the expllci t resale prohibItIon. 

Tolerance ivas however observèd as a f lounshlng dual market took 

place outslde the regulatory structure 51 . In addItIon, the 

Imposslblllty of dlstlngulslnng graIn bOllght on the market from 

graIn pald ln klnd as rE:llts or obllgations allowed many lando.mers 

to benefl t frof: '::he hlgh prIees by selhng duectly from theu 

homè. Parallel narkets and salés a dom~clle provlded the necGssary 

saféty "v"al'-':;s, l-1hlCh \/èré: especlally Irnportant dunng CrIses. Yet, 

c~rtaln factors were playlng ln favor of the parallells:1I of pnces 

ln aIl markets, whcther offlclal.LY recogl1lzE:d or not. 

The prOXIl1llty of th<2 three maIn Panslan markets implied an 

extremely roblle demand WhlCh virtllally èllmina ted any possiblli ty 

of excess l i~e pn C l ng. Harkèt s ,-1':; re compe t 1t l Vè as ref l ected ln the 

d f · 52 b h H Il ' dEI eVl ent unI ty 0 prIees etween t e a es, Greve an co e 

markets. As Heuvret (1971: 204) argues, tIns was also ensured by 

the multltudf:: of small local sellers. These were forced out of the 

surroundlng countryslde by the prohlbltlon of purchases, made 

outslde the deslgnated :narkets, in:nde a perlmeter of 8 to 10 

lleues around Parls, correspondlng to 36 to 45 km. 

50Meuvret (1971:205) 

51Meuvret (1971: 209-221) 

52Meuvret (1971:207) 
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As can be seen, the posltion of the consuming city is 

essentially a mercantllist one where its monopsonlst pnvileges 

al10w a 'beggar thy neighbor' attItude wlth respect to Independent 

suppliers. ParJ.s set l ts rec;ulahons ln arder ta force the graHl 

inslde its walls where lt could be sold wIth expllclt reference to 

urban interests. The Increment ln costs thlS lmplled, was 

immedlately translated ln an lnward Shlft of supply. In the face of 

irreduclble demand for graln, desplte aIl the clty'S efforts ta 

ensure a stable flow 1 market sale of graIn probably dld not caver 

one half and maybe not one thHd of total consumptlon 53. IndlV1duals 

were relYlng on other means to ensure theH S\lbS1stenCE:. Harket 

sources were percelved as Irregular and volatlle, probably W1 th 

sorne Justlflcatlon. Untll the Physlocrats ln the lat,; êlghtéenth, 

these perceptlons would greatly Illnder th\: lntegratlon of 

agncultural markets. Market regll1atlons, sueh as those of Parls, 

refle:cted the absencE: of confIdence ln lalssez-falre. It 1S shawn 

next that these pollc1es Hére at least ln part d1ctated by th€. 

na ture of gr aln supply. 1lorE: speCl f 1 cally, t he 'Jal a t III t Y of wheat 

as weIl as other graIn sources ln the face of fluctuatlng crops, lS 

discussed ln the followlng sectIon. 

IV- The Impact 

In the next sectl.on, a simple model of adjustment to prIce 

differentlals is lntroduced to help understand the VH10US 

interactIons between elastlcl tles, or perhaps more preclsely the 

inelastlcltles of supply and demand and the rate of ad]ustment. 

Hupefully, thls technlque wlll hlghllght some of the dynamlcs 

behind such SItuatIons as the one just describ·d. 

53Meuvret (1971:208) 
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However, before diseussing the adj ustment of priees back to 

normal levels, we must first study their behavior at the time of 

the impact. This segment focuses on the relationshlp between a 

reduced crop and the prIce inerease i t genera tes. The argument 

developed by Labrou~se (1970d:531-534) and by Meuvret (1971:217); 

(1977:208-209) and (1988:152) is that a crop fallure is followed by 

a more than proportionate deerease in quantity supplied. In 

additIon, the low price-elastIcity of demand will generate powerful 

pnce increases if supply shifts lnwards. 

This pOInt is demonstrated wlth the help of a simple allocation 

model and using the chaIn rule of elasticity. It lS shawn that when 

the primary purpose of productIon lS the self-subsistence and 

reproductlon of the produClng umt, a shortfall in yields will 

generate a dl. .. ;proportlonate decrease in marketed output. 

Furthermore, the low elastlcity of demand will have a double effect 

on pnces dunng a cnSlS: a more important inltial lncrease in 

puces and, as delllonstrated in the subsequent sect1on, it will 

delay and even compromIse the return to usual flgures. 

The impact on prIces following a (part1al) crop fa1lure can be 

decomposed lnto at least two arguments: the Influence of the 

pnce-elastIcIty of demand and the elastlclty of marketed output 

with respect ta gross output. Hore preclsely, in equillbnum, the 

elasticity of pnces wIth respect ta gross output is posltively 

related to the gross-Y1eld elasticity of supply and Inversely 

influenced by the price-elastiCl ty of quantity demanded. This is 

easily observed from the followlng set of equations where: 

IlP ,Q 

is the elasticity of prices with respect ta gross output, 

IlQ d, P 

is the priee-elastieity of demand, and 

T7Q s, Q 
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is the gross-output-elasticity of marketed output . 

The crop-elastiClty of prices is given by the familiar 

expression of the ratio of the relative change in priees to the 

relative change in gross output: 

dP 
P 

If we agree that, in a closed eeonomy 'Ii'lth little or no 

storage, a given percentage decrease in qu~ntity suppIled is equal 

in the short-run and ln equilibrium to an identical reduction ln 

eonsumpt~on (m0re on this Iater) then, by the chain rule of 

elastici ty, this measure can also be represented as: 

which is nothing but: 

dP 
P 

F1 = d x 
P ,Q dQ dQ 

Qd Q 

In other words, if demand for grain, which, be~ng the basic 

food consumption good, d~splays a fair degree of price inertla, and 

l f production is orchestrated around largely Incompressible 

self-subsistence, resulting in a disproportlonate fall in quantlty 

supplled to the market following a reduced crop, then the 

corresponding increase in prices will aiso be out of proportion 

with rhe extent of the shortage. 

The question of the inelastici ty of demand to prices is 

addresseC: in the next section where i ts impact is most powerful. 

For the t~me being, let us argue that most chronicles of the time 
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mention the unresponsiveness of demand to priees whieh is 

especially evident in urban agglomerations. Rural diets had aeeess 

to a limited but nonetheless positive set of substitut es , while 

urban food eonsumption was essentially based on grain. The extent 

of the priee fl \etuatl.ons during a crisis is eertainly eloquent on 

the inerti'l of demand adjustment to high priees. 

The impact of a reduced erop on marketed output is perhaps best 

understood with the use of a simple subsistence model which depicts 

the various channels of allocatj on f acing gross output. Assume for 

simplicity that, for a given amount of land under cultivation, the 

stochastic yields are centered around a mean value and vary under 

the influence of a random error term as shown in equation (1): 

with,E «(: )=0. 
t 

(1) Q :- E (Q ) + c 
t t t 

Then, assume that a fixed proportion s of the average value of 

the crop must be set as ide as seeds in order to maintain a constant 

intertemporal level of eonsumption of the producing unit, i.e. the 

household: 

(2) 

Furthermore, let c represent the incompressible proportion of 

normal gross output stored for domestic consumption between 

harvests as in equation (3): 

(3) 

Finally, let Tt constitute the various taxes, tithes and 

obligations which must be met and which can be separated between a 
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variable segment t 1 which is computed from the actual crop and a 

fixed component t 2 calculated from the mean yield: 

(4) 

with 0 < s, c, t l' t 2 < 1. 

Under normal conditions the various allocation channels may be 

decomposed to determine the marketed residual. With the absence 'Jf 

the error term, the gross output reduces to its average value: 

(5) 

The net output, once seeds provisions have been set aside 

becomes: 

Qn = 
l 

Qt - sE (Qt) 

= E{Qt) - SE(Qt) 

(6) Qn = 
t 

(l-s) E (Qt) 

The marketable ouput, Q:, is then the residual once a 

consumption (3) and tax (4) reserve has been constituted and i5 

given by equation (7): 

QS = Qn - C - T 
t t t t 

= (l-S)E(Qt) - cE(Q t) - t Q - t E{Q ) 
1 t 2 t 

(7) QS = (l-s-c-t -t ) E (Q ) 
t 1 2 t 

During a crisis, gross output deviates from Hs normal level by 

the factor Et such that: 

(8) Q = E (Q) - E 
t t t 

The net output is reduced by the full amount: 

Qn = Q _ sE(Q ) 
t t t 

= E (Q ) - E -sE (Q ) 
t t t 

(9 ) Qn = (l-s)E(Q ) _ ( 
t t t 
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Marketed output is reduced in absolute terms by less than € t 

due to the presence of the automatic-stabilizer tax component t
1

0 

In other words, variable taxes fall proportionally to the crop 

reduction, thereby attenuating somewhat the reduction in supplied 

output: 

QS 
t 

(10 ) QS 
t 

= 
= 
= 
= 

Qn _ C - T 
t t t 

(l-s)E(Qt) - [t -cE(Qt) - t
1
Qt -t

2
E(Qt) 

Cl-s-c-t z)E(Qt} - €t - t
1

[E(Qt) - [t] 

Cl-s-c-t
1
-t

2
)E(Qt) - (l-tt)[t 

In discrete terms, the measure of the elastici ty of marketed 

output with respect to gross output is simply the relative change 

in Q: divided by the relative change in Qt' as shown in the 

following: 

(1-s-'c-t
1
-t

Z
)E(Qt) - [(1-s-c-t

1
-t z)E(Qt) - (1-t

1
)€t] 

which reduces to: 

(11) 

s ince 0 < s, c, t l' t Z < 1. 

(1-s-c-t
1
-t

2
)E(Qt) 

E(Qt) - [E(Qt) - [t] 

E(Qt) 

I-t 
1 

> 1 

What equation (11) irnplies is that a given percentage reduction 

in yields will generate a disproportionate decrease in quantity 

supplied to the market. The ratlonale behind ~his argument is that 

with production being undertaken primarily for irreducible 

household consumptlon and reproduction and, wlth a fixed componpnt 

in the payment of taxes and obligations, the arnount being marketed 

will he the first sacrificed whene7er a shortfall is experienced ° 
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Hence, for example, following a 10% reduction in gross output, 

quanti ty supplied would fall by as much as 40% or 50%54 which made 

Meuvret (1971: 217) remark that any change in gross output " ..• se 

répercutaIt singullerement amplIfié dans les quwtItes offertes." 

Conversely, a generous yleld will lead to a floodlng of the market, 

particularly ln the face of rudimentary storage faClh ties. As a 

result of a greater than unit y value of the crop-elastlClty of 

supply and a pnce-elastlcl ty of demand which IS mos t probably 

lower than umty, pnces will tend to fluctuaté more than 

proportionally with the fluctuatlons ln gross output. 

It should be noted that equation (11) some~,hat overstates the 

extent of the drop in marketed output followlhg & reduced crop. For 

one thlng, many obllgatlons, includlng crop-lnelast le ones were 

redeemable in specie thereby forclng thé farmer to thé market. 

Furthermore, tax 0l" rent paymcnts ffidde ln klnd could be alJd often 

were sold on the market. Two factors IvE:ra plaYlng ln tlJlS dueC'+-::..on 

namely the prl vlleged locatlon of the landlord ilhu, oy resldlng ln 

the clty had access to profltable markE:t Informatlon as li211 as tha 

limited storage posslbllltles. Gn:::at concentratIon of graln whlle 

being difflcult to reallze would also lnvolve great rlsks of 

popular furor ln tImes of scarci ty. Not surprlSllJgly, mark~t 

regulatlons expllCltly allowed sales at home aven outslde offj ;;lal 

market hours 55. 

Still, a great proportlon of wheat pald ln taxes, rent or 

tithes would never reach the market. Taxes leVled ln kind oHen 

served to supply the armies in tlmes of war whlle tlthes usuaIJ y 

were dlstributed for chan ty purposes as well as belng consuITled by 

clerical members and theJ.r personne1 56 Notice flnally that the 

54Meuv-et (1988:152) 

55Meuvret (1971:214) 

56Meuvret (1988:28-36), Labrousse (1970d:532) 
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existence of an active market for seeds indicates that some 

elastici ty was probably present in their provision. Farmers could 

always purchase or borrow seeds to be planted lf their stocks were 

insufficient. This however might imply that crops had been so 10w 

that setting aside seeds was impossible. At this point, individuals 

would no longer be eoncerned about next year, but only intent on 

surviving the current year. 

Perhaps more than standard cobweb rationales, studying the 

allocation channels explains the importance of the cyclical 

fluctuations encountered throughout the period studied. Although 

cobweb phenomenoms were most probably also at stake, deviations 

were a direct resuJt of the character of production. 

A circular relation is immediately apparent. In the face of the 

inability of the market to provide stable access to food, local and 

especially il1dividual autarehy were promoted among the masses as 

the social ld~al. In turn, this r2] j anee on one' S own means of 

subsistence resulted ln increased fluctuations in output and priees 

as the peasant 's status on the wheat market oSClllated between 

buyer and seller: 

"Lorsque la météorologie avait été mOins favorable, d [le paysan] 

n'avait plus r.en à vendre, lorsqu'elle avait été franchement 

mauvaise et que les prix s'élevaient, Il devenait acheleur " 

Meuvret (1971: 20) 

Perhaps even more crucially, the later integration of markets 

depended on a profound change in the attitude towards them. 

Individuals had to be convinced that the market would be able to 

guarantce that their eonsumption needs would be addressed. Although 

the cities were taking aggressive steps to ensure that their priee 

signaIs were heard, the conversion in the rural areas was mu ch more 

painful. The image of lntense urban demand destroying the complex 

set of rural surplus distribution channels was certainly not 

helping in promoting the attractiveness of free markets. Not 

surprislngly, the resistance 'lias passionate, and for a long time 
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extremely effective. Crises were seen as an act of God, 

unpredictable, most importantly unavoidable and even perhaps 

necessary as Usher (1913) remarkably understands: 

"The man sat down calmly to meet hlS fa te If It pleased God to 

smlte hlm with famlne, so be It The Idea that these troubles can 

or should be avolded lS a strlctly modern Idea." 

Usher (1913: 220) 

The sixteenth and seventeenth centuries' literature is filled 

with citations whieh descnbe the poslt1ve influence of disettes on 

obedience and ardor a t work. In the f ace of rigldly set nominal 

wages, the mult1plier 1mpact of su eh an important reduetlon in 

purehasing power was extensive. The emerglng manufactunng, mining 

and construction industr1es were aIl affected, although at diverse 

degrees, by the Increase ln pr1ces. As was sald earller, a wheat 

crisis is a genera.l cr1sis. To the increase ln 'lndustnal' 

unemployment must be added the maSS1VC influx of agricultural 

workers liberated by the absence of crops to be harvested, 

collected, cleaned, transpor ted and stored. Not surpr1s1ngly, 

employers found themselves ln a buyer's market. 

Still, over the long run, a p..umber of factors were slowly 

beginning to dissolve the adverse relation between the agranan 

organization and the stabl11tyof markets. More precisely, 

exogenous changes ln the composltlon of diets as well as a climatic 

resplte in the e1ghteenth accompanled by a long penod of high 

priees changed profoundly the character of productIon. France was 

slowly evol ving towards large-scale farmlng, and thlS Implied 

inp,vitable changes in market organization. 

We might expect that the amphtude of quant1ty and price 

variations would have a tendency to diminlsh ln the subsequent 

centuries as the expansion ln output as weIl as the change in the 

variety of the diet led to a lower percent age of gross output 

agricultural reserved for auto-consumption (c) . Furthermore, 

improvements, particularly in the use of fertllizers and 
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weed-killers as well as the development of sturdier specie of wheat 

will have a depressing effect on the seed/yield ratio (s), also 

contributing to a reductlon of the elastici:y of marketable output 

with respect to gross output. Finally, much later, the adoptlon of 

a proportional, and to a certa:in extent progressive, tax structure 

instead of fixed obligations will help in reducing amplitude. 

Despl te these changes, the return of priees back to normal 

levels remained painfully slow. The next section reviews sorne of 

the rationales, in addition to those outlined in section III, 

preventing a rapid adJustment to the price differentials. 

v- A Model of Priee Adjustment. 

As was discussed earller, integrated markets lmply that changes 

in relatl ve pnces betvleen two or more geographically distinct 

areas that are above normal transactlons (including transportation) 

costs will lead to arbltraglng movements of goods until the priee 

differentials are eroded. The intenslty of thls adjustment, in 

other words the speed wlth which relative prlces ara brought back 

to theH Initial levels wlll depend on factors which uill deterffilne 

the shape of the adjustmen~ path. Hence, the introduction of lags 

ln the model wlll lead to an oscillatory pattern of price movements 

which can be el ther di vergent, convergent or stable. 

The model used here is a variatlon of the lnventory and cobweb 

models that were developed in Alpha Chlang' s (1984: 561-85) 

treatment of fust- and sE'cond- order dlfferenee equations. Certain 

amendments have been Introduced to aecount for the specifie 

characterlstics of the PariSlan grain markets of the sixteenth and 

seventeenth centuries. 

As lS weIl known, difference as weIl as differential equations 

are solved uSlng the SUffi of a partieular jntegral which represents 

the intertemporal equillbrium level and a complementary funetion 

which is viewed as the deviation from this equilibrium. It should 
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he noted that the intertemporal equilibrium can either be static or 

expressed as a function of time for such factors as exogenous 

shif ts in demand due to populatIon growth. 

The purpose of using difference equatlons is to obtain an 

equation of the form: P = [P - P"'] (b) t + p* ,where P is the 
t 0 0 t t 

time path of aetual pnees and P may be seen as the impact prl.ce, 
CI 

i.e. the price observed when the full extent of the crlsls-lnducing 

factor has been assessed. One èxample of che crisls prIee might be 

the pr ice quoted on the Fê te de la St-l1artw in early November 

when, tradl tlonally, the autllmn crop had been stored and the full 

extént <'1: t.ha year' s Yleld known. Another ffilght be the prIees 

recorded in early May when the wheat flrst blossomed and off ered 

informatIon on the forthcomlng crop. Correspondlng ta thlS perlod, 

P~ is the normal pnce usually recorded on this date and reflectlng 

normal condl t ions. P; is the ln tertemporal èqUlllbrlllffi prlce 

assoclated WI th usual supply and demand condj t Ions. Not ice that 

more elaborate verSIons of thls equllibnum W1l.1 take lnta account 

such factors as seasanali ty t resul tlng ln a non-llnear 

coneave-shaped equillbnum tlme path. F'urthermore, we generally 
)( 

expect that a new hlgher P will emerge durlng crIses correspondlng 
t 

to the inward shift of the supply curve followlng a reduced crep. 

However, for slmpllclty, we assume a constant eqUlhbrlum 

throughout the shock. 

'What the differenee equatlOn implles is that at the critical 

time period t=O, If the prIce observed Pois equal te ItS normal 

'" véllue Po' then, the expressIon under the bracke ts collapses and 

priee lS simply equal to its intertemporal eqUlllhnum value P*. 
t 

lS If we observe an inequality at t::O, a path for P 
~ 

However, 

ge'1erated, the pattern of which lS dependent on b. The factor b lS 

the variable of Interest and ean be seen as the adjustment factor 

whicn will be expressed as a function of the various parameters 
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entering in the demand and supply sehedules, such as the relative 

shares of instantaneous and time-Iagged sUPPlies 57
• 

By slmulat ing changes ln the parameters that are refleeted in 

b, it 15 possIble to observe the resulting pattern of priee 

movement5. These may yield useful Informat ion on the spectrum of 

adjustment proceSSèS. Hênce, fOl Instance, the modern wheat markets 

with high-tech storage facllltles, futures contracts and 

telecornrrlllll1catlons eql.llpment should dlsplay an almost lnstantaneous 

adjustment path to moderate shocks reflected III a very low pOSltl ve 

value for b 1'ThlCh wIll lmply that priee dlfferentlals above llsuai 

transactIon costs '.111 not be perslstent. Howevèr, for ::In econo!'ly 

wlth tremendous barr1ë:l"s to the flow of InformatIon and resources 

as weIl as l1rPlted storage capaclty the range of posslble nlues 

for b becomes mu ch 1";ore extended. Thus, If b lS close to 1, the 

prIee l!T'pact lS perpetuated Oi~er long perlods of t Ime. For values 

of b that are great cr than 1, th;:: pattern of pnees 15 then 

di vergent frorn eqUlll bnum and thl s sItuatIon HIll be prolonged 

untll deflDI t~ DeHS abOlit the forthcondng harvest becomes available 

wi thout any supply response ln the meaD1~hi1e. 

To help understand the ad)ustlllent parameter, we lntroduce the 

follolnng demand and supply speclficatlOns. Quantity demanded at 

tlme t r Q~, lS as follows: 

( 12) Qd = 0: - {3P 
t t 

57The time path of pnces as a function of b is as follows: 
lb 1 < 1, convergent to eqUllibrium; 
lbl> 1, explosIve; 
b <0, oscillatory; 
b > 0, non-osclllatory. 
NotIce that ratIonal expectations are not reconcl1ed wi th 
eqUll1brlum path. Instead, Muth (1961) uses senally correlated 
dlsturbances. As a result of lndependentIy and identlcally 
distributed dlsturbances, most ratlonal expectations models focus 
dHectly on equillbnum wlthout studying the adjustment path, see 
Cyert and DeGroot (1974:523). 
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It should be noted that (12) refers to flow demand only. In 

other words, the quantity demanded is for immediate consumption 

purposes and stock (speculative) demand is not considered at this 
s . 

stage. The supply of wheat, Q t' lS assumed to come from two 

l sI d f' sf h sources, loca , Q t an orelgn, Q t ' w ere: 

(13a) 

(13b) 

(13e) 

(13 ) 

QSl=_I'+OP 
t lIt 

Q s f = -DI' + ô P 
t f f t-l 

QS = QSl + QSf 
t t t 

Q~ = -1'1 -Dl'f + c5lt + 6l t _ 1 

Notice that the boundary separating local f"'om foreign may be 

understood in the sixteenth century sense Le. local is defined as 

inside a one or two days walklng distance penmeter around the 

city. The specIfIcation that forelgn flxed costs are greater than 

local expenses 1S reflectlng the poor state of transportation. 

However, 1 t should be expected that thl s comparatIve dlsadvantage 

of foreign supply sources will probably be eroded much later ln the 

nineteenth century when lmprovements ln communIcation and 

transportatl.on WIll be observed. For the same reasons, 1 t is 

probable that &1> & f where foreign supphers faced wlth long delays 

in the marketIng process would be less responslve ta short-term 

fluctuations due to the risk of untlmely dellverles ta the market. 

The addItIon of the dummy varIable D lS an attempt to ::.ccount for 

the increment ln barriers ta trade durlng the wlnter months Hhen 

ice and mud would render most road and nver channels 

impracticable. Therefore: 

D = (1, dur~ng summer months 
n, dunng wlnter months, wlth ml. 

Fina' Iy, lagged priees have been substltuted to current priees 

facing f0reign supply to reflect delays in information flows, 

supply collection and transportation/distnbution of the grain. 

Although, fur simplicity, a value of 1 has been used to represent 
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the lag involved in organizing a supply response when grain is not 

held in readily available supplies, i t is possible ta imagine more 

sophisticated lag functions such as P , where: 
t-lag 

lag = (t - t ) + 't (d) + r 
010 

In this equation, the period elapsed before the time-lagged 

segment of total supply appears on the market, is a function of the 

number of days <t-t o) before the forthcomlng harvest is available 

for commercial purpose, a positIve function of the distance, r (d), 
1 

and finally, a fixed component, to' representlng the Ume needed to 

localize the supplies and organize thelr transfer. 

The last equatlon needed ta close the system is a discrete-time 

priee transmission mechanlsm where fluctuations in inventories will 

cause priee movements: 

(4) 

We assumed earlIer that only flow demand was ta be analyzed in 

the model. The reason for this lS that this assumption allows for 

some simplificatIon ln the study of the adjustment parameters. More 

specifically, i t becomes posnble ta simula te results for the 

characteristlc roots using three arguments which greatly sImplifies 

the presentation. Although unrealistic, the assumption of no 

speculative demand l~ not completely Implausible. 
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Given the poor state of storage facilities WhICh, for the most 

part were built in adobe 58 allowing an Important proportIon of the 
59 stocks to be lost to hUffildity, vermin and weevll , the severe 

anti-hoarding laws as well as the hungry mobs raldlng anyone 

belleved ta hoard graIn, the desne to hold stocks for speculatIve 

purposes would have been constrained by the mobillzation of 

important sources of capItal. The maXlmum all'ount of graIn stored 
60 could not exceed two thlrds of total storaga surface .The oEcesslty 

to leave free a glven maneuvenng space as weIl as the obllgation 

to avold contact of the graln Hl th walls to rrnnlmlze los ses to 

humidity meant Important storage costs constralnlng the formatIon 

of truly profitable stocKS. 

When we consider the minimal reserves of credIt which were for 

the most part already angaged ln other actlvltles such as commerce 
61 or forest:ty , It becomes clear that graJ.n hoarding was not open to 

everyone. ThIS IS not to sa~' cHat speculatIve fonatlon of graIn 

stocks did not eXlst as eVldenced ln th~ frequent Imœobillzation of 

graIn boats close ta the metropolls IIhênever It was beôlleveôd that 

priees had not reached a r.:a:UII'l1m. But the flnanclal str",ngth thlS 

operatIon supposed. was usually found elsewhere snch as ln the long 

dIstanCE: trade and not ln the domcstlc food lndllstry. However, 

there remalns the posslb11lty ot ~arglnal hoardlng Ilndertaken at a 

5mall scale wlth Wh1ch W~ shall deal later. For th~ moment, let us 

assume that stock demand lS sufflciently small to have but a 

minimal impact on market condItions. 

S8Le Roy Ladurie (1977:S83) 

S9Meuvret (1977:31) 

60Meuvret (1988:17-19) 

61Léon and Carrière (1970: 207-215) 
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It should be noted that studying the Parisian wheat market 

implies that wheat being a necessity, demand 1S likely to display 

price-lnelasticlty, implY1ng a low value for ~. Furthermore, since 

the demand for bread is fairly predictable62 , we may a5sume that 

movements ln pnces during a cnsis .nE reflect supply shj fts 

tracing out demande In other words, the assumption of no stock 

demand implies that demand lS not shifting out when the first slgns 

of the forthcoffilng disette are heard. For this reason, we can say 

that: 

(15) 
p - p 

t+l t 
-(T = ----

QS _ Qd 
t t 

where QS is the quantlty available for consumpt1on after the shock 
t 

has been felt, i.e. QS = Qd . In other words, since consumption is 
t t+1 

ult1mately constralned by cnS1S supplles, the Inwé'rd supply shift 

lS tracing out demand such that we may say that: 

(16) 
-flP -1 

t = - = - = 
LlQd -~ 

t 

1 

Equation (16) slmply reproduces the tradltional inverse 

relation between pr1ce-responSlveness of demand and price changes. 

SubstitutIon of equatlons (2) and (13) in (14) will yield the 

following second-order difference equat1on: 

(17) P - [1 - o(ô + ~)JP + aô P = a(')' + Dl + ex) 
t+2 1 t+l f tIf 

wh1ch is referred to as the fundamental dynamic eq~ation. 

62The assumption of stability of demand i.e. stationary and 
non-stochastic is from Newberry and Stlglitz (1982) who used it in 
a model of competitive stockpiling rules applled to food 
production. 
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V.l- The Particular Integral 

As was mentioned ahove, the solution to (17) will contain the 

particular integral whieh is the intertemporal equilibrium priee 

and a eomplementary function which is the deviation from that 

equilibrium. Sinee (17) is of the form Y + a Y + a Y = C, 
t+2 1 t+1 2 t 

the particular integral is: 

c 
y = 

or, in the present context: 

(18) p* = 
a(l + DI' + ex) 

l f 
--------------~--------- = 
1 - [1 - 0' (°

1 
+ fJ)] + cro f 

1 + DI' + ex 
1 f 

6 +fJ+6 
1 f 

It should he noted that thls statie equllibrium, whose 

existence is guaranteed by the assumption that all parameters 

involved are strlctly positive, can be easily rnodlfied to account 

for dynamic influences such as changes ln tastes follO\nng 

urhanization. 

Another modification yleldlng interesting results is also 

available if we are allowed to backstep a Il ttle. We said earlier 

that we assumed that no stock dernand was recorded ln our model. 

Recall that the reasoning behind thlS restriction was rnotivated by 

the desire to slmplify the analysis of the cornplementary function. 

However, these cornlllications are not present at the stage of the 

particular integral which, It will he remernbered, is noth1ng but 

the intertemporal 

that flow demand, 

(12ai while the 

" equilibrium pnce P . Therefore, let us assume 

Qdf, retains its famlliar expression in equation 
t 

motives behind speculative demand QdS can be 
t 

represented in equation (12b) : 

( 12a) Qdf = (X - fJ P 
t f f t 

(12b) QdS = ex + fJ 8 (P t - P ) 
t s t-l 
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with aIl the parameters strictly positive. 

Notice that speculative demand is no longer a function of the 

actual price level only, but now depends on the chang~ in Pt' This 

assumption is important in the sense that it allaws speculative 

demand to be reduced to a constant (the intercept) in periods of 

steady state, i.e. when P = P = ... = P , and to be active 
t t-1 t-n 

only in periods of price instabill ty. This restriction appears ta 

be consistent with the sixteenth and seventeenth centuries' reality 

when sorne entry in the grain trade was witnessed in periods of 

crises; undertaken . .IOre as a margInal actI vit y than a principal 

occupation and wlth a minimal capital mobillzation, becoming a 

blatier often constltuted an appreciable addition to farm income. 

Then, if total demand, Q~, is simply the sum of (12a) and 

(12b), the expression is reduced to: 

(12c) Qd :: (ex + ex ) + (~ - ~)P _ ~ P 
t f s s f t s t-1 

It follows that by solving the reduced form as in the 

no-stock-demand case, and expressing the result in a fundamental 

dynamic equation Slmllar in many respects to equation (17), the 

particular 1ntegral lS glven by: 

(18a) 

A number of observations immediately flow from (18a) which is 

identical to (18) with the addition of the stock demand schedule 

intercept in the numerator. 

jO It will be noted that the subscript t has been dropped from the 

expression of normal price P *. The reason for this is that we are 

dealing here with an intertemporal equilibr1um which will be 

prevalent over aIl tIme periods. Because no provision for secular 

influences have been introduced, this equilibr1um is assumed to be 

constant. As was mentioned earlier, more sophisticated models could 
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take account of long term trends by combining contlnuous with 

discrete time analysis63 . However, for our analyt1cal purposes, the 

additional benefl t!:> of fanCler mode111ng may be slight; we are 

dealing here with a re1atlvely short span of t1me (1.e.1-2 years) 

for Wh1Ch we may assume that secular 1nfluences are weak. Th~ 

seasonal element lS partlally addressed wlth the dummy varlable D 

which will operate on equlllbrium durlng wlnter by ralslng the 

priee by the increment ln flxed costs lncurred dunng the coid 

season. The cycilcai component lS studied in the next sectlon. 

iiO Also referrtng to stock demand, we note that ln steady state, 

the equillbnum prIees are unaffected by the stock demand 1 s pnee 

responsiveness parameter ~ WhlCh have cancelled out ln the 

denominator. The reason lS of course that steldy ~tat2 Implles that 

p = p = :: p 
t t-1 t-n 

such that ln effect, only the 1rrèduClblè 

intercept of stock demand, ex , enters Hl the compu ta tlon of P'. 

Therefore, although lts shart-term effects on prlces Day havé been 

and lndeed probably were de-stabiliz1ng, equlllbrlum prle~s are not 

affected by the elastlclty of speculatl~~ demand ln the long-run. 

iiiO The equlllbrlum prlce 15 hOHever posltluely related to the 

Intercept of stock dernand, tt 
G 

, whlch, as the prlce-lnsensltlve 

component of speculatIon, may be seen as the pur~ly 

expectations-generated element ot the d€r~and for stocks. Th1S 

implies that If we assume that stock demand IS l111nlffial followlng 

long stretehes of price stablll ty, H tne end of a enSIS the 

equlllbrlu~ priee ~ay remaln tem?Ordrlly hlgher than Its pre-shock 

levei untll expectatlù~S have adJusted and acceptad that the crlSlS 

is over. ThIS characterlstlc is often found ln markets where 

expectations following a ::llsette dlsplay a püwerful degree of 

63Chiang (1984:ch.18) 
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inertia. Pnces remain at supra-normal 1eve1s even though the 

yields have been good: 

"LorsquE" la crlse s'éta[p sur plusleurs années, Il arrive souvent 

qUE" le mlnlmum auquel on revlent, une rOlS la CrlSE" passée, E"st 

c:upérlE"ur à ('t'lul d'où l'on était parti Il 

Morineau (1977:9441 

ThlS probably also reflects a seller's market for seeds 

reserves WhlCh wer0 often ei ther consumed or sold during the 

famlne. Once expectatlons have adJusted, we should expect an inward 

shift of the stock demand schedule thereby bringlng hack prices to 

thelr lnltlal levels. 

l v<> Over the long-run, the flxed costs parameters for the local and 

forelgn supply sources, 1[ and '1 f' wIll be 10\lered as advances in 

transportatlon and communIcatIons Lechnology are lntroduced on the 

wheat ~arket, thereby raducing the equIllbrlum prices. For the 5ame 

reasons, D thé external supply seasonü dlsadi;antage 5hould be 

reduced ;tS putllc funds art ln]ècted ln road and canals development 

and maIntenance. Thèse crucIal lmprovements had to waIt well Into 

the rnd-elghtec=nth century under ac1l"'\lnlst~ators such as Orry and 

TrudaIne 'Then changéS ln rua"! constructluH technology, notably ln 

~he utlllzatlon of wheathet-[èSlstant substructur(= and effIcient 
64 dralnage systel'l were flnally Introduced . Only then dld the flxed 

costs differentlals bE; oreen local and dIstant supply begin their 

S10\ol erOSlon. 

V O As food substltutes (notably corn and potatoes) become 

available: and dlets adapt aceordlngly, the relaClve Importance of 

grains as the prlmary food source will deellne. This wll1 be 

translated into a lower value for the eonsumption lnrercept, (X r , as 

weIl as an Increase ln priee responsivene~s #f both contrlbuting to 

64Léon and Carrière (1970: 1711 
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a reduction of p., This however may be counterbalanced in the case 

of wheat, by an increase in exogenous demand for white bread under 

the comblned lnfluence of accelerated urbanizatlon and population 

growth. Traditlonally, rural reglmes favor~d a coarser bread made 

of rye whlle urban diets were centered around whIte flour. 

viO Both supply pnce-resp0nslveness parameters, 

probably increased over the long-run, thereby 

<) and iS , were 
1 r 

A 
reduclng P. As 

communicatlons iloproved, the amount of Whl te nOlse contalDed in 

price slgnals ~:ere certnnly reduced thereby benefl ttlng ln terms 

of a prompter supply response and a better understandlng of 

underlYlng conditic.ns. !.Then we keep ln Pound that a lE::tter from 

Bordeaux to Lyon had to translt through Parls, taklng elght days to 

reach its destlnatlon 65 durlng which prlees rnay have fluctuated, WE:: 

appreclate the raluctallce of the graln 111erchant to organlze graln 

transportatlon and communlcatlons technology are lntrodueed on the 

wheat market, ther~by reduclng the equlilbrium prlces. For the same 

reasons, D the exterllal sllpply seasonal dlsadvantage should be 

reduced as publIC funds are Injectad ln road ~nd canals development 

and mëllutenance. These cruclal Improvements hac1 to walt Hel! lnto 

the mld-elghteenth century llnder admlnlstrators such as Orry and 

Trudalne when changes ln road COllstructlon tèchnology, notably ln 

the utlllzation of wheather-reslstant substructure and èfflclep..t 
66 dralnage syste~ were flnally Introduced . Only th~n dld the flxed 

costs differentials betVlecn local and dlstant supply begln theu 

slow erOSlon. 

VO As food SUbStl tutes (notably corn and potatoes) become 

available and diets adapt accordlngly, the rela t Ive Importance of 

gralns as the prlmary food source wlli decllne. This will be 

tra'lslated into a lower value for the consumptlon intercept, (1r' as 

65Léon and Carrière (1970: 178) 

66Léon and Carrière (1970:171) 
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weIl as an increase in priee responsiveness #f both contributing to 

a reduction of P*. This however may be counterbalanced in the case 

of wheat, by an lncrease l~ exogenous demand for white bread under 

the eomblned lnfluence of accelerated urbanization ::nd populatlon 

growth. Traditionally, rural reglmes favored a coarser bread made 

of rye while urban diets Here centered around whlte flour. 

vi O Bath supply pnce-responsiveness parameters, & and 0, were 
1 f 

* probably Increased over the long-run, thereby reduclng P. As 

communicatIons Improved, the amount of whIte nOIse contalned in 

priee signaIs were certalnly reduced thereby beneflttlng ln terms 

of a nrcmpter supply resp0nse and a better understandlng of 

underlYlng condItlons. 11hen we keep ln ffilnd that a letter from 

Bordeallx to Lyon had to transIt through Pans, taklng elght days to 
67 reach Its destInatIon durlng WhlCh prIees may have fluetuated, we 

appreclate the reltlctance of the graIn mer chant to organlze graIn 

transf~rs to tha wantlng leglon. More effICIent communIcatIons 

especlally f')llovllng the dc"Jelopment of the Routes des Postes WIll 

conflrm trenc!s more rapIdly, give a better understand:..ng of the 

nature of th~' short~ge whlle perffilttlng 3 better coord1natlon 

between the mt'rehant and hlS agents operatlng duectly ln the 

countryslde. 

V. 2- The Complem€ntary Function 

The ('omplementary fltnetlon P will. glve us a measure of the 
c 

ad)ustT'lent parameter b. ThIS component lS interpreted as the 

deVlatlon of a tl!11.e path from ItS lntertemporal equlllbnum. The 

convergence towards or dl" .. ergence away from equ1l1bnum lS then 

67Léon and Carrière (1970:178) 
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determined by the adjustment parameter b whose solution is gi ven by 

the characteristic roots, b 1 and b
2

, where: 

,..-;;--­
-a ± 1 a2 

- 4a 
1 1 2 

2 

which become: 

/r-----------------------
1 - 0(0 + (3) ± 1 (-1 + o:ô + /3)]2 - 400 

1 1 f 
(19) 

2 

These two b' s which can be dIstinct (if the term under the root 

is positive), repeated (if the term is equal to 0), or complex (if 

it is negative), are those reflecting the adJustment pattern in: 

Pt=(P _P*](b)ttP* 
o 0 

The folloWlng Table 1 simulates sorne of the results for b by 

allowing certain parameters to change. NotIce that our earller 

assumphon from equatlon (16) WhlCh Implled that priee changes are 

inversely related to the price-responslveness of demand allows us 

to conslderably slmpllfy the presentatIon of the results for (9). 

Indeed, we may now report the values of the adJustment parameters 

correspondlng to three levels cf pnce-elast lCl ty of demand for 

varlOUS levels of local and foreign supply responSl veness to 

prIces. 
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Table 1: Values of the Adjustment Parameters. 

1- Low Elasticity of Demand: (T = 20, {3 = 0.05 

o~8 1 f 
0.05 0.25 0.5 1.0 

0.05 R = 1 R = 2.24 R = 3.16 R = 4.47 
0.25 -.21/-4.79 -1.38/-3.62 R = 3.16 R = 4.47 
0.50 -.10/-9.90 -.53/-9.47 -1.13/-8.87 -2.76/-7.24 
1.00 -.05/-19.95 -.25/-19.75 -.51/-19.49 -1.06/-18.9 

2- Average ElastlClty of Demand: a = 2, t3 = 0.5 

o~o 1 f 
0.05 0.25 0.5 1.0 

0.05 R = .32 R = .71 R = 1 R ..: 1.41 
0.25 R = .32 R = .71 R = 1 R = 1.41 
0.50 -.11/-.89 R = .71 R = 1 R = 1.41 
1.00 -.05 -1. 95 -.29/-1. 71 -.1/-1.9 R = 1.41 

3- Hlgh Elastlcjty of Demand: (T = 1.11, f3 = 0.9 

o~o 1 f 
0.05 0.25 0.5 1.0 

0.05 R = .24 R = .53 R = .74 R = 1.05 
0.25 R = .24 R = .53 R = .74 R = 1.05 
0.50 -.13/-.42 R = .53 R = .74 R = 1.05 
1.00 -.05/-1.06 -.38/-.73 R = .74 R = 1.05 

Table 1 presents the values of the characterlstlc roots for 

three d1fferent levels of demand prlce-elastlc1ty, correspond1ng ta 

f3 = 0.05. 0.50, 0.90, WhlCh are obtalned when va nous levels of 

local and forelgn supply responSlveness are fed ln equatlon (19). 

Two results are reported whenever the fIgure under the square root 

lS posItIve. These must be Interpreted by noting that If both are 

greater than 1 ln absolute value, then, the resultIng tIme path 15 

clearly dIvergent. In other words. a shock WIll tend to lead to an 

explosIve situatIon where prIee increases over the entlre duration 

of the CriSIS. For values of b that dre less than -1, this 

dIvergence WIll be accempanled by an oscIllatIon. 

For the case where b
l 

1S not equal ta b
2

, and one of the bIS is 

less than 1, the b Wl th the hlghest absolute value will tend ta 

domlnate the other and lead te divergence If greater than 1 in 
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absolute value. Once again, negative figures imply oscillatory 

movements. 

If the term under the square root in (19) is negative, we are 

faced with the problem of complex roots where: 

p = R t (A cose ~ A sine ) 
1 t Z t c 

and A
1 

and Az are arbitrary constants. The tlme path displayed here 

is that of a stepped fluctuatlon i.e. a non-smooth slne-shaped 

function. The variable of Interest is then R where: 

r-­
R = .; ao 

f 

which will detcrmlne convergence (if R<l) or dlvergence (lf R>l). 

The first comment on Table 1 15 that, not surprisingly, because 

of the presence of a tlme-lagged component ln total 5upply, aH 

time paths dlsplay osclllatlOns WhlCh are more pronounced as the 

responSlveness of lagged supply, 0f' lS Increased. Followlng a 

shock, as we mOVè to the rlght of Table J, we obtaln values for R 

WhlCh are Increaslngly dlfferent from 0 WhlCh would correspond ta 

an Instantaneous adJustmtnt ta a locallzed shock. Hencc, ln the 

thud case, where the 2ql\111bnum pOCE: IS stable for farelqn 

supply responSl veness values that are less than 1, as we move ta 

the rlght, the speed of the adJustment lS reduced and the 

fluctuations more pronounced. 

ThIS last result lS perhaps better understaod If we conslder 

the 1 locked-ln' nature af lagged supplles ln our model. Once a 

pnee SIgnal lS heard, supplles are engaged ln an IrreversIble 

pracess. In the meanwhlle, local (from avallable stocks) response 

WIll 1ave taken place, unless completely Immoblllzed (e.g. between 

harves~s) dnvlng down prlces sa that the antlmely arrlVal of 

long-term shlpments WIll have a dlsruptlve effect on the ad)ustment 

of prices. Rather than helping restore normal candI tlOns, lagged 
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supplies nll ini tiate a wave of fluctuations which will be the 

greater, the more responSlve supply is. 

ThIS also applies ta readily available stocks which will tend 

ta have a more powerful dIsruptive impact as we move ta the bottom 

of each table. The more responsi ve instantaneous supply lS, the 

sharper the drop ln prices ln the flrst round. Hence, we obtaln the 

paradoxlcal two results for b where local supplIes are very 

effectlve ln drlvlng down prlces, I.e. b IS close to 0 ln the first 

stage but, wlth the arrIvaI of lagged supplIes ln the second round, 

a pronounced set of shock waves lS brought ln. 

In a world of lrnperfeet InformatLOn channels and long delays, 

thlS hypotheslS 15 certalnly not Implauslble and we may perhaps 

better appreelate the rlsks Involved faclng both sets of suppllers 

ln determlnlg the quantlty to be shlpped to the CIty or the amount 

ta be sown for next fallfs harvest: 

"Quel prix trouvt>ralt-on lors rie l'arrivée à destination? S'Il 

fallait, pour obtl'nlr Of>S tau\( dl' vente acceptables, prolonger le 

trajet, faire retour en arrière ou ent. eposer, comment calculer 

dépenses et proflts 7U 

Meuvret (1971: 218) 

Not surprlslngly, lagged-supply response would have been 

extremely eautLOus ln respondlng ta the demands of Pans. 

Therefore, severe crIses where local stocks would be depleted would 

be persIstent., with pnee SIgnaIs unheard of f or perhaps more 

probably, unanswered. 

101hat can also be seen from Table 1 15 that another factor 

preventlug the rapld restoration of equilibrlum is the inelastlclty 

of demand. The low responSlveness of demand to the shack leads ta 

large SWIngs ln prIees even for mInor Shlfts in supply. As soon as 

demand elastlelty lS Inereased (case III), we observe pnee 

convergence to equlllbrlum. The reason for this is that 

substitutIon effects WIll facllitate the rapid adJustment of priees 
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to their initial levels. Changes in relative priees will lead to 

substitution to grains other than wheat sueh as rye and oats or 

other non-graln food such as roots or ches tnuts. These would 

provide partIal Insulatlon against hlgh wheat pnees whose impact 

would be reduced accordingly. As Grantham (forthcoffilng) shows 

however, while rural wheat eonsumption ITlay have been responSlve to 

high pilees, urban d1ets were probably more hrmly set. 

Further eVldence of low urban pr1ee elastiCl ty of wheat 

eonsumptlon lS to be found ln Usher 1 s (1913: 6) account of the 

disruptlve effects on rural markets of maSSlVe purchases by Clty 

agents WhlCh would not be reluctallt to double or even tnple usual 

prIces ln order to secure the 'J'raln. These merchant s ln t Imes of 

famlne would tend to bypass local markets and go dHec t 1y to 

farmers thereby worsening the already Imperfect state of pnee 

informatIon channels. The ensuing dlsruptlons of normal market 

operatIons would further ImpaIr rapld ad]ustment to a en SIS by 

effeet1vely sE:gmentlng IndlVldual transactIons away from the 

market. Indeed, ev en r eadIly avallable graIn 5 tored ln grananes 

would have a tendercy to dlsappear from publIC markets as the 

ratIonal response of farmers cou Id bE: to hlde the ç,rain and walt 

for whoe'ler they felt was offerlng them the be5t pn.ce. As lIsher 

argues, the m05t dlstlngulshlnq fêature of slxtèenth and 

seventeenth centur l es' Ins t !tut 10ns 15 probably t heu vulnerabIllty 

to even moderate 5hocks: 

"Heresy was dreaded Wilh a fear that to us 

because the unusual was sa powerfully 

thoughl loIllh social dlslntegratlon " 

seems unreasonlng simply 

assoclated ln medleval 

Usher (1913: 12) . 

i'inally, the image of aVld merehants storming the countrys1de 

in search for whatever grain they could lay thel.r hands on raises 

the p05sibility of man-made CrIses. In thlS sense, the folloWlng 

large s 11ng5 in prir~ might bear llttle relatIon to the Inltidl 

impact. As agents and blatlers would run from farm to farm, 

spreading pan1C and affect lng expE:ctat1ons, any shock or even fear 

----t 
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of shock for ins tance due to political incertainty could have the 

potential to tngger a full-scale crisIs. The concept of the marble 

sItting on top rather than lnslde the bowl ffilght be more 

approprlate for thls perlod than the Neoclasslcal stabIllty dogmas. 

The subsequent Improvements ln transportatlon, communIcatIons 

and market operatIons whlch wou Id occur ln the nIneteenth century 

could thus have had a pOSl t 1 vo2 Impact on the reductlOn of the 

IntensIty and frequency of the Crlses at least as Important as the 

agncultural developments ln the use of chemIcal fertlllzers and 

mechanIzed equlpmènt. However. the diffuslon of these changes was 

met wlth l1luch skeptIcIsm, the welght of tradltlonal farmlng 

Imposing an ImpreSSlve degree of Inertla: 

"Il ellt fallu maiT.IISE'r le rIel, augmenter les rf'ndeml?nts ou mE'ttrE' 

en culture de nouvplle,,; terres Or, len techniques agricoles 

dempurent cC' qu'elles furE'nt et bien cultiver sa terre c'est la 

cültlver comme la LultlvalPnt SE'S pèrl"s " 

Gascon (1977:258) 

Perhaps enn ~ore cruClal ln thls dIfflcul t transltlOn from a 

feudal to a narket-onenL,:d agranan structure was the development 

of a new attItudè toward markets "lnd market able crops. French 

agnculturE:, llnder pressure: from elnerglng CltlèS to supply stable 

flows of food, vas slowly movlng away froM subsIstdnCE: farwlng and 

towards cash crops. ThIS 15 not to say th~t marketablc crops were 

Inexlstènt but rather that théH relatl"J'e lmportance ln total farm 

output had been 50 low that the development of !\1arket InstItutIons 

past the tradltlOnal system had never been warranted. 

This system '.-;a5 slmply unable to sustaln the tensions lmposed 

by the development of Important urban centers and Its fallures vere 

espeClally eVlden t dunng the Crlses. The towns v·ould not content 

thp.mselves vlth unpredIctable supplles undertaken more as a 

marginal actIvlty than a prIncIpal occupatIon. TheIr fIrst response 

was to regulate. InterventIon was undertaken a t three levels, a 
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control of the markets, a control of demand (mainly the bakers) and 

finally, regulatlon of merchants. When the flest two failed 

miserably during CrIses, a serles of Subsldies and non-pecumary 

rewards were Introduced to attract supplIes but were also met wlth 

little success 68 . Duect purchases had a somewhat bE:tter fate, 

especlally ln Lyon whare the Chambre d'Abondance succeeded ln 

exportlng famlne outslde the clty Ilmlts, at the prlce of a 
69 systematlc starvation of th~ surroundlng countryside 

However, the urban authorl tles rapldly reallzed that the root 

of the problem was more deeply entrenched. The ln tensl ty of urban 

d~mand forced the Intcrn31lZat lon of agncultur al markets W1 thln 

the Clty walls. Rather than havlng ta dlve to thE:- supply source, 

the monopsonlst posltlon of thE: Clty wOl.l1d help It force supplles 

out of the campagnr3 ln an \lnlÎled locatlOn where Infor:natlon could 

be more easlly dlffused. The challenge faclng ~arket IntegratIon ln 

the slxteenth and sevent.:::€nth centurlE:s Has therèfore not to 

Integrate Hl th som,: dlS tant ':<arket but ra ther to lntegrate 

surroundlng sources lnto stable flows from the produClng 

countryslde to thè consum1ng Cl ty. However, as 1S shawn next, the 

prIee stablllty It 1mphed would pot be feH untll late ln the 

eighteenth. 

VI- The Measurement of Integration 

The tradlt10nal method for measurlng the degree of market 

integration is straightforward. A glVen set of markets lS sa1d ta 

be integrated If prIees of one or more commodlt12s traded ln these 

markets tend to dlsplay unlson ln movements. In other words, as a 

corollary to the law of one prIee, any prlee differentlal between 

two or more markets that lS ln excess of nor~al transportation and 

68Gas~on (1977:258-60) 

69usher (1913:180-202) 
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other transaction costs will tend to be eroded through arbitrage 

such that ln effect, a sIngle price can be said to be prevalent for 

a11 integrated markets. Hence, localized scarci ty resulting ln a 

change ln relative prlces should not perslst any longer than the 

tirne needed for the prlce sIgnal to be heard, supplIes to be 

collected and ~oved to the wanting reglOn 70 

EconometrIC tests of Integration therefore lnvolve the use of 

statlc prIce correlatIons lihere prIees ln different markets are 

regressed one agalnst the other(s) and resultlng correlatIon 
71 coeffLclents matrIces serve as Indlcators of lnt~gratlon . Market 

Integratlcn lS reflected ln low varIance and therefore hlgh values 

of the correlatIon coefflClents wlth prices dlsplaYlng unison ln 

movements. 

This ralses the ImmedIate questIon of how hlgh lS hlgh enough? 

The dlVldlng hne between Intègrated and sègmented markets then 

becomes arbltr ary and. apart frcm dynamlc InterpretatIons such as 

comparlng the regresslon coafflclents over dlfferent tlme perlods, 

definIte statements about the degree of IntegratIon are hazardous. 

A second problem ra~sed by Ravalllon (19B7) lS that two markets 

with InfInIte transportatIon costs between them but sharlng slffillar 

climatlc condltlons mlght dlsplay an Important degree of 

parallelism ln p€:rlods of varylng c) lmate WhlCh could be mlstaken 

for integratlon. ThIS out~ome must be serlously consldered in 

studYlng slxteenth and sèventeenth centurIes' markets when the 

crises of the penod were sometimes induced by weather affecting 

70A fall in income, ln r'Jral areas, might break the 
scarci ty and hl<jh food prices through 1 ts impact 
demand, see Sen (1981a). 

hnk between 
on effectl ve 

71Because the dIrection of the dependence betw n prlces of two (or 
more) markets lS often difficult to determine, Latham and Neal 
(1983) proceed wlth a second regresslOn after lnterchanglng the 
dependent and independent variables. What they obtaln is the lower 
and upper bound of the true slope term whose critlcal value is 1 . 
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aIl France if not aIl Europe. Therefore, the conclusion that two or 

more distant œarkets were integrël.ted slmply heeause thelr pnees 

tended ta display slmilar fluctuatIons during crlses, must be taken 

with cautlon 72 . Still, despIte Its shortfalls, statlc bl- or 

multi-variate analysls of pnce movements remalns a convent:onal 

and relatlvely easy way of measurIng Integratlon provlded of course 

that data 1S avallable for the markets WhlCh are studled. 

Hm'Iever the problem wlth the appllcatlOn of thls techmque to 

the sixteenth and seventeenth perlod Iles preclsely ln the 

diffleulty of gathering sufflClent data to proceed wIth the 

analysis. Apart from bIg urban centers for ifhlCh data has been 

collected, reglonal prlce figures are ,~lther Inexlst21lt or too 

Incomplet.:; to study. Therefore otJE:r :îethods lliid ta bé conSldered 

WhlCh eould bE: applled to S Ing1", 'îarkd pncè senes. The 

techniques chosen WIll be moré; concerned \Tl th the dynam~c aspects 

of market Integratlon than statlc conslderatlons. 

VII- IntegraIs and Integration 

The thlrd method proposed refers to the deflnition of 

integrated markets mentlonad earller where It was argued that prlce 

differentlals that are perslstlng over long penods of tlmè could 

be reflectlng segmentatlon. ThlS can be understood dlagrammatlcally 

by obserVlng that, on Flgure 1, followlng a shock, the; area under 

the tlme pa th o~ prlces r~flects departurès fram normal prlclng. A 

given lmpulse, such as a rcduced cr op fo] lOvllllg a harsh wlntér 

and/or unexpected maSSIve purchases by the armles, WIll generate a 

pdttern WhlCh May differ greatly from the one dlsplaved ln Flgure 1 

720thcr causes of spûrIous correlatIon in addItIon to cllmate are 
seasonality or the presence of a third good traded ln both markets, 
see RaJalllOn (1987), Blyn (1973), and Harns (1979). Furthemore, 
Granger and Newbold (1974) demonstrated the use of a statlc model 
on non-statlOnary tlme series WIll Imply serlai dependence of the 
reslduals WhlCh signlflcantly reduce the valldlty of conclusIons on 
integratioll, see Ravalllon (1987). 

63 



f-
i, 
" 

J 

depending on the underlying condl. tions. By proj ecting estimated 

"" normal priees (heneeforth Pt)' over the entue duratl.on of the 

criSl.S (usually 1-2 years), l'le can subtract actual from normal 

prices, multlply by a correspondlng tlme duratlon and sum over all 

observatlons once normallzed for inflatIOn to obtaln a measure of 

crisls Intenslty ln terms of devlatlons from normal condItIons. 

We may assume that over the long run, a hlgher degree of market 

integratlon resultlng from lmprovements ln transportation and 

communicatIons generally help ln stabilizlng prlce 

fluctuatlOns by faCllltatlng the arbitrage operations, thereby 

reduclng the valu.? of the comp\lted IntegraIs 73. ThE'n, by comparing 

two areas dunng IdentIfled cnses. l'le should be able to pro1Jlde an 

IndicatIon of thè dIrectIon of long-term IntegratIon processes. 

VII. 1 Choice of Data 

PrIee flgures used ln the present theslS are from Baulant and 

lleuvret 1 s Pnx des Ceréales Extral. ts de la lfercunale de Paris, 

(1520-1698). ThIS ref'larkable lIork prEsents the defInlte advantage 

of unIflcatlon ) n measures and values. The pnces are for a seUer 

correspondlng to 1.56 hectoh tre, about 250 lbs of graIn, and they 

are quoted ln LI r:res TournOiS corrected to deClmal format. 

The Parisian markd Ha;;, not surpnsingly, the fust ln 

Importance ln France durlng the sixteenth and seventeenth centuries 

both ln voluwe and value. Its food consumption mobllized close to 

12 departmen:s. By compar lson, the second market in importance, 

73Notice that market Integration does not necessanly imply a 
Pareto-optlmal allocatIon. NeHberry and Stigll t z (1982) identify 4 
condl t ions WhlCh are to be met for a Pareto-efficIent competitl ve 
equillbnum: 

1) RIsk-neu t r ah ty , 
2) Rational expectatlons, 
3) Common beliefs about prlce distrIbutlon over dlfferent states, 
4) Access to perfect capItal markets. 
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Lyon only required between 6 and 874 • The supply s.:urces were mainly 

local although wheat imports were often brought ln during cnses. 

The Beauce, Brie, Ile-de-France, PIcardie and VeX1n regions were 

the main granaries of ParIS. 

To the extent that thlS study focuses on market IntegratIon, 

the commodity chosen IS wheat which is the most marketa~le of aIl 

cash crops at the tlme. The ratlOnale behlnd this 15 imposed by the 

naturR of the test. Slnce wheat, as the graIn of hlghest mercantIle 

value, was the most desuable on the Pan SIan narket. and, as s l.lch 

the most marketable / l t sh0uld haue dlsplayed the hlghest àegre'? of 

market integratlon 75 A11 othH gral!'ls, Includlng oats and rye 

should pOInt to lesser levels of integration as lS refle:::ted ln 

their much more powerful fluctuatIons. 

For similar reasons, the Halles were chosen over other markets, 

i ts importance reflected ln the 2xcellE;nt quall ty of l ts pr:!.t.:e 

series. In addition to the Halles WhICh concentrated aIl thp gra1& 

transported by road from the ba1Jll<:3uë' of Pans, the Port dE; l 't;cole 

and Port de Grève markets speClallzed Hl stocks l1'O"c~d by boats. 

Located close to the Louvres / the Ecole "aarke t Has cpen<2d ta the 

larger boats operatlng on the OIse ClVer through iihlC"h ga~i2 ,3.ccess 

to the granarl€S of PIcardIe, and VIl Rouen and Thp Havre, to th.: 

AtlantIc. The Port de Grève i-laS SI tuated close to CIty hall and 

accommodated the slo.:tller boats from Bne, ValOIS and TardenoIs. 

l.lhen the high Crlses' pnces covered the transportatIon costs, the 

grains of I,orralne and those of the LOIre basIn 'na the Brlare 

canal entered through the Grève harbor 76 . 

74Gascon, (1977: 257) 

75Baulant and Meuvret (1960: 17). 

76Meuvret (1971:200-202) 
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For wheat as weIl as for other grains, the authors propose two 

columns of prices: maxima and minima WhlCh correspond roughly to 

differences ln the quality of the products. llheat quality wns 

principally varied through the addltion of rye ln the wheat sowed 

WhlCh "as incorporated to obtaln a more reslstant straw 77. The 

presence of rye however reduced the value of the graln by altering 

the flour whl.ch \wuld be coarser and less whIte, a dehnite 

dlsadvantage to urban palates. Therefore, the maximum prlces quoted 

ln thE. lIercunales correspond to the purest wheat, Le. the wheat 

Wl th the leas t proporlloll of rye. These pnces were chosen as 

refernng to a more or less homogeneous product, although it IS 

recognlzed that the deflm tlOn of 'purest' grain may vary through 

tlme, especially durlng shocks. 

The desired approach ln the face of stochastlc variatlons in 

the quallty of the graIn would have been to take the expected value 

of the varlOUS quantlty-welghtea prlce/quallty categories as a 

measure of expected revenlle f aClng the suppller. Expected return 

would thus bé represented by: 

where P 

quality 

E(R) = \' P Q L l 1 
1 :: 1 

and Q are respectively the price and relatlve ~uantity of 
1 

'l' grain whose product is summed over the m dlfferent 

quallty types found on the ~arket at the tlme of thelr rscordlng in 

the lIercurlales. 

Hm-rever 1 because no correspondlng quantl ties were avallable 1 

the unwelghted anthrnetlc averagE ',1ad tû ne consldered instead of 

the more deslrable Helghted ITIeë.ll. This measure was rejected 

prlmarlly for Its reduced repr~sentatlvè value. It was felt that It 

would be more profl table ta concentrate on one wheat quality, 

77Meuvret (197ï: 148-150) 
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namely the one corresponding to the maximum priee instead of tlying 

to define an elusive average quality. As Meuvret aptly p~escribes: 

"SI le ble 'bon et loyal' est aussI le ble 'marchand', le 'meilleur 

ne sera-t-Il pas aussI le 'plus marchand'? La qual\té maxima a plus 

de chances d"être olen définie que toute autre et son haut prl\( pn 

fait une céréale d'exporlatl(,n Il nous apparait pour des 

raisons analogups à cellps qUI nous fonl exclure le méteil qu'on 

peu t se dis P (' n s e r d p c tl e r che r à d p fin 1 r li n (' qua lit e m 0 yen n PSI 

nous aVions en regard de chaque prix la quantité vendup, Il en 

seralt autrement U 

l1euvret (1971:74). 

Finally, it should be noted that priees recorded ln the 

l1ercurlales were usually entered once a week correspondlng to the 

Saturday V1Slt of the officIaIs froJTl the PO]lce dt-s GralllS. 

However, ln penods of rapld priee movements the Jures l1esureurs 

also quoted pnees on Wednesdays, the (Jnly ot1)er day on whlch the 

graln market was held. The reason for UIlS close watch lS flscal; ~ 

sales tax beIng Imposed on the graIn .,hlle the pnee ')f bread was 

severely regulated, thelr records were essentlal to dE::termlne the 

proUt margln of the bakers. A.::cordlng to 11euvret (1971:49), the 

conf'lctlng lnterests of the bakers and the market authorltles were 

(at least ln pnnelple) suff] Clently acute to ensure that the 

pnces entered ln the reglstres were aceurate descrlptIOns of 

market actlvlty. 

In comput ing the areas under the prIee curves, a tlme welght of 

1 was used whenever the quotatlons were reeorded weekly, and .5 

when only 3-4 days had elapsed between the entries. 

VII. 2 The EstimatIon of Normal PrIee pA. 
t 

The deflnltion of what lS a normal prIee is open to numerous 

inteL pretatlons. Shculd we use the pn ces r eeorded Immedlately 

befon: and after the enS1S as refIectlve of a normal enVlronment 

as Meuvrpl; (1971:106) a'ld (1988:180) does wlth hlS use of médlanes 

mobiles? But then, how far back do we go: one, flve, ten years? If 

autocorrelation is suspected SllCh that a given crlSlS lS (at least 
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in part) the result of past conditions (e.g. depleted seed reserves 

caused by a senes of ralny autumns) then, past prIees wIll 

translate IndlVlduals' expectatlons on the ImmInence of a shock 

rather than normal tradIng condl t lons. Then, any measure of the 

devlatlons of prlces fro;n customary levels based on an 

expectatlonS-lnflated norrr:al pnee wIll t~nd to Introduce blas by 

understating tr.e 2xhnt of the fluctuatIons. By companson, a 

disette WhlCh would have been complct~ly unexpected would have been 

reflected ln low pre-cr:;'SlS pflces ar.d therefore Yleld a hlgh 

measure of de7latlons. Another optIon lS to use the entlre serIes 

and to smooth out the crlSéS. 

To the cholce of modern smoothlng techmques, such as spectral 

analY51s, 15 often confronted slmpler processlnq llke the 

unquallfled use of ~ovlng ~cdlans or ~ovlng averages. Th2 dec15lon 

about \Vlneh one lS prcferan12 15 ;nost of the tlme dependent on the 

objectl"v'es p\\rsucd, ,rHl! thé' rcs\\lt that tecognlze-d SOphlstlcated 

apparatus, such as the Cèr.SUS II ro,ç-thad of season'Ü adJustr.ent, are 
78 

not l!","Tlune fro~ dlsq1l1dlngly 3d hoc 'Tlc:asurèS . Th", per2nnlal 

proble'Tl "lth smooth1ng lS hOH smooth lS srnooth ênough? For 

Instance, when uSIna centerad or ~xponentlal Ing averages, the 

cholce of the Int~r~al'~ l~nqth lS crucial ID th~ deter~lnatlon of 

the rlègre", of sl'1ootlllng aCh1ê:Ved" lJhen d~al1ng IH th wel1-behaved 

phenomèna OCC\\rrlng at "'01 c or léSS rcgulal tIJ1e 1ntervals and 

lastIng a constant a:riount of tl!T\é. thls dèC15Ion, Inthout belng 

tnVlal, 15 nè"Jertheless :"'uC'h facllltated. Ho"'evér when studYlng 

slxteenth and Sevènte~nth ~enturIes' graIn crISeS, the difficuitles 

are Immë:d1ately ~pparent" 

To start wlth, the problem of expectatlons agaHl anses and 

simply IncreaslDg the 1nterval WIll often be lnsufflClent as a 

correctIve measure partlcularly If crIses are occurrlng at a close 

Interval one from another, sueh as the 1562-63 and 1565-66 cnses. 

78 Pyndlck and Rublnfeld (1981:488) 
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Then, a centered moving average with an in t erval greater than 5 
*­will capture crisis prlces and be translated into an overstated Pl. 

The result is that the deVla:lons measure w111 be biased agalnst 

relatlvely lsolated dIsettes sueh as 1630-32, WhlCh oecurred after 

almost 40 years of unlnterrupted calm and whleh was followed by 10 

years before the next erIS1S happened. The estImated normal prlces 

proJected over 1630-32 wIll ObVlously be lower and whlle Its 

effects were malnly felt ln the MIdI, th1S erlS1S "1111 be 

overstated. 

Closely related lS the fact that unusually long shocks w1ll 

tend to lnflate the movlng average unless the Interval lS vaned 

accord1ngly. ThlS is espeClally eVldent dunng long erlses sueh as 

1648-53 where the normal prIces computed uSIng movlng averag~s were 

overstated unless the Interval became grotesquèly long. The 

solutlon of a case by case adaptatlon of the Inter"Jal length lS 

clearly unacceptable, deprlvlng the test of Its valldlty. 

A thlrd problem ralsed HI l-Ieuvret (l'J71:86) lS that the peaks 

obtalned dunng shocks are so much out of proport lon Wl th usual 

priees that thE:1r 1nfluence ffilght be exceSSIve. Hence, an annual 

average of almost 40 Ll vres TournOIS obtalned ln 1590 when the 

usuai should have been closer to 8.8 IS the duect rcsuit of 

short-llved peahs of 90 at the hE:lght of the SIege of Pans. Th1S 

fIgure WhlCh reflects the closlng of trade routes for the strategIc 

purpose of starvlng the Clty Obvlously eannot hE' used ln eomputlng 

normal prIee Ievels. 

Thus, because of the speclfIc problems encountered ln computlng 

P * the t' moving averages whether cen tered, exponent laI, double 

exponential or two-parameters exponentlal were aIl re]ected ln 

favor of other alternatlves. Crudely put, what was done was ta 

reCtnstltute p* as lf the erlSIS had not occured. 
t 

A tlme series y can be thought of as being eomposed of the 
l 

product of four components: y = L x C x S x l where L is the 
l 
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long-term trend, C is the cycl1cal or medium-t~rm component, S, the 

seasonal element and flnally, l represents the irregular 

1nfluences
79

. The smooth1ng procedure Wh1Ch was applled was 

therefore to el1m1nate l froID the pr1ce serIes Hhlle takIng specIal 

steps to ensure that the other components rewa1ned present. 

The long-run eleinent L was estlmated by fust taklng out all 

des1gnated 14 Crlses-years frorr. the annual averages (August to 

July) between 1520 and 1698 C'omputed by Baulant and Meunet (1960) 

Wh1Ch 15 obVlously the ",ost dlrect way of remov1ng the lrregular 

elecent. pro?1ded ont 15 ullllng to accept the broader aSSOcIatIon 

of 'nregular' Hlth 'crls1s'. Theo. ln order to obta1n sorne rneasure 

of the underlY1ng long-terril trend, a second-order exponentlal 

equatlon of the type: 

ln P 
t 

2 
=(.1 +(.It+Qt-+E 

FO '"'1 '"'2 t 

was estimated for which the followlng output was obtained: 

Constant: {3 = 0.609671 
(1 

Standard Error of th6 Estlmate: 0.267725 
R-Squared: 0.824916 
Nb. Obser 7 at10ns: 142 
Degs. FreedoID: 139 
X Coefflclents: 01 = 0.029307, ~2 = -0.00010 

Std. Err. of Coet.: 0.001776, 0.000009 

2 
The negatlVe coefflclènt of t accounts for the slower growth 

of pncés after 1600 WhlCh, as was lTlentIoned earllér. reflects a 

break in the Infiationary pressures WhlCh followed a decline ln the 

maSSIve 1mports of Spanlsh ArrerIcan pr2cIous metals. ThIS can be 

seen from FIgure 2 Hhere the t1me path of the annual averages as 

we11 as the estlmated p" are pIctured. We aiso Illentloned earlier 
t 

79pyndick dnd Rub1nfeld (1981:488). Not1ce that an alternative is to 
see a tirne series as a sum of vanuus influences, see Granger and 
Elllott (1967). 
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that other factors included an attenuated populatlon growth, as 

well as economles of scale obtalned through the Increase in farm 

size. The presence of such an Important break ln the trend Imposed 

the use of the Chow test to detE:rrnne whEther data segmentat10n 

might be preferable to é\ un1que regreSS10n 80
. As demonstré\ted ln 

Appendu; 1, thE r,;:sults of the tèst dld not warrant the use of two 

separate regressl.ons but 1nstead pOllltcO ln fa\'or of the sIngle 

polynomlal. The ser1es obta1ned W1 th thè above reglesslon 15 thus 

the annual averages, Wh1Ch can bE: pro]eçted over crlSlS years, 

depn ved of thelr cycl1cal, seasonal as well as lrregular 

components, the f1rst two Wh1Ch then have ta be relntroduced. 

Figure 2: Annual Wheat Pr1ces, logarlthmlc scale 
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Figure 2 deplcts the cycllcal fluctuatlons WhlCh rocked the 

Parislan wheat market throughout the slxteenth and the seventeenth, 

as well as the pro] ected secular trend for the penod. We can see 

Wlth Honneau (1977:931) that followlng the cycllcal stom between 

1520 and 1533, a re1atlVely calm rlse w111 take us through 1560. 

Then, 1011 th th", beglnmng of th" r211g1ou~ wars, another penod of 

lmportant fluctuatlons lS ~pparent cul~lnatlng ln the early 1590's. 

A second rèspltè lS recordèd untll 1640 at wInch p01nt thè troubles 

of thé Fronde and Apr'::s-Fronde Hltness a senèS of powerful 

deVlatlons from secular trènd. The ColbHt admnlstratlOn lS 

characten:ed by a relatl';e calm untll the early 1690's at Wh1Ch 

pOlnt 1 the wave of shocks correspondlng to the last years of the 

relgn of LOUIS XIV hits the metropùlls. 

What 15 Immedlately apparent from Flgure 2 lS that even ln 

relatlvely peaceful yi::ars. Important 'normal' fluctuatlons are 

recorded. The preSènc.: of such devlatlons ln agrlcul tural sectors 

lS recognlz€d even today ~nd statè Interventlon on commodlty 

!'1arkets uSllally concentr:1tes on the dèfInltlon of a 'band \vIdth 

rule' along Hhlch prIees fluctuatIons are consldcred normal and not 

warrantlng any stabl11z1ng actlon
81

. A measure of nor~al prlce WhlCh 

does not address thlS problc[;" wIll therëforE: lead to an 

Oilè[t:stll'latlon of the fluctuatlOns dllrlng a food shortage. Hore 

spE-Clflcally, pnce !1l0 ';êments \lhleh I/ould othennse have been 

charoctenzed as cllstomary w111 be entered as crlS1S fluctuatlons 

ln the co~putatlon of the area under th" tImE path of prIees. 

The cycllcal elé:tellt was lndlr2ctly accollnted for by detlnlng a 

buffer zone around the èstl1'ated annual average, the argument belng 

thut prlces ln non-crlS1S years wlll tend to mov~ around a secular 

trend, subJect to medHlm-terl'l impulses WhlCh are (at least 

directlyl unrelated to Crlses, a 'normal' fluctuatlOns Interval 

81Newberry and Stiglltz (1982) 
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around p'* was buil t. This buffer zone accounts for the 
t 

rnarketed-output phenomena described ln sectIon IV WhlCh were cornmon 

oler the medlum-tlme perlod. Obvlously, these are the dIrect 

herltage of the structural clements of slxteenth and sevE:nteenth 

centurIes' agrIculture (as H~ll as belng present ln contenporary 

agrlcultural warkets) such as the 1[rE:l<2r5111e character of 

productIon and cannat be consld~r2d ')rrequlars'. Ther~forc, ln the 

folloHlng computatIons of the Integral bêlow the t1\l1e-path of 

prlces, the program re]ected any del:latlons belo .. , a crltlcal -,;alue 

as 'r.ormal' and lnsteaù asslgned a 0 ln tlle CalClll'3.tlon of total 

area undE:r tht= eur"e. TIns was done by corrplltlng the average 

relatlve denatlons (ln ::tbsoll.lte valuE:) frolt estl'pat~d prlCE;S ln 

non-cnslS years only. The r~sultlng entlcal 'ialllf 1':3: 0.228. ln 

other words, any deVlatlons less than 22.8%, ln absolllte 'Talue, 

from the estImated P was not o2nte:-ed ln the lntegral. ThlS flgur.e 
\ 

appears rE:asonable. !lo2Ul'ret (1971:108) obtalned slfnllar rès1l1ts for 
82 

wheat betwe~n 1597 and 1697 for the rea]Orlty of years 

The s<2asonal componê:nt -las relntroduced by 'seasonallzlng' the 

annual averages. 1.02. by multIplylng th& ~eans by 12 monthly 

Indlces WhlCh wcre computed by uSlng the technlque outhned ln 

Pyndlck and Fublnfeld 11981 :488-439), and detall"d ln AppendlX 2. 

Two sets of Indlces were comput~d uSIng tte monthly data ln Baulant 

and Heuvret where th", prlCf.;S recorded on the fast :t:arket of èach 

month are reported for the entlre pèrlod 1520-1698. The results are 

reported ln Table 2 and are shO-1D ln FIguré 3 ";.;ht:re seasonal 

Indlces ln crlS1S years and non-crlS1S years are glven. 

82The varlance of these fluctuatlons remains however ImpreSSlve and 
differs across reglons and vanetles of graIn, see Meuvret 
(1971:105-111) . 
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Table 2: Seasonal indices, maximum wheat prices (1520-1698) 

Month Crises Non-Crises Month 

Aug .959 .999 Feb 
Sept 1.019 .992 Mar 
Oct 1.004 1.035 Apr 
Nov .976 1.005 May 
Dec 1.001 1. 019 June 
Jan .992 1. 016 July 

Figure 3: Seasonal Indlces, wheat prlces 

Indices 
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The first impresslon from the seasonal indices in Table 2 

refers ta their mlnimal amplitude. Bath crlses and non-crises 

indices represent seasonal movements of reduced lmportance when 

compared ta others. Hence, by comparlsan, the US indices of housing 

starts will range from a low of 0.55 in January ta a hlgh af 1.26 
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· J 83 ln ',me . Agrieultural priees, varied minima lly as a result of 

seasonality, WhICh says mueh on the prIee stabillty achleved durIng 

normal times. ThIS could be an IndIcatIon of adequate storage or of 

a seasonal shIft ln dlets. Hence, IndIVIduals mlght have 

substltuted coarser gralns ln place of wheat dUrlng the :t:eaks of 

the soudure WhICh went from Aprll/Hay to July/August, therefore 

lImltlng the prIeE IDcreases as Indlcated by the graater seasonal 
84 volatlllty of tlle lower-quallty graIns 

The Impact of storage expiains much of the smooth decllnE from 

January to April. NcCloskey and Nash (1984) argued that storage 

costs, as refleeted ln terMInal prIc~s, wIll be hlgh at the outset 

and fall gradually as rlsks premlums fall contlnuously when 

deflnlte neHS on the forthcor'llng harI-est baco"'e l'ore prE.CIse. 

Therefore, followlng a crltlcal dat~ llk~ the Salnt-~artln ln early 

November, storage costs WIll peak ln Dec-::f'lbcr or January to fall 

thereafter. As can be seen fro,' Flq1l1 è 3. thl S decllnE: lS !Jore 

pronounced ln CrlSlS years Whlch could rèflect the gréa ter effort 

used ln monItorIng the blossomlng and èvolutlon of the graIn. 

A thIrd comment also refers to the dlfferl nCt: bètweE:n CrlSlS 

and non-crlSlS yaars. Seasonal fluctuatIons during a food shortage 

are Il;uch more passlonatt:, espeC'lally dunng t!/c soudure'. ThIS 

period corresponds ta the tlQe of the yéar uhen thE: r~servcs would 

be depleted_ As Taub (1987) showed, pr,)ductlon and consumptlon 

decisions were takèn as to ;(1llllffilZe thE stocks lcft ll'nredlately 

betore a har'Tè;>st. '.1(: ':aw earher that açrrH'ultural productIon was 

undertak..;n prlJ11anly for thE: subSIstE-ne€: of the housêhold. Any 

remalnJ ng resldual once prOVIsIons for taxes, r :nt. t l thes ancl 

consumptlon between ~h., lié!Y'vests had been set aSlde, would be sold 

on the market. ThIS Implled that a wealth-maxl~lzlng producer would 

83Pind~ck and Rublnfeld (1981:490) 

84Labrousse (1970b:410) 
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bave tried to reduce bIS stocks in exeess of incompressible needs 

to a minimum. The slow Inerease of priees in non-crisis years might 

therefore be explalned by sorne degree of error in the eaicuiatlon 

of the requHed arr.ount ln storage to cover annual needs, WhlCh 

would force a certaIn number of produccrs on the market as 

consumers. In perlods of cnSlS, the small resldual would become 

negatlve i. e. producers would enter the graIn market en masse as 

consumers, being unable to accommodate the needs of theH 

household. 

As demonstrated ln Appendix 3, McCloskey and Nash (984) used 

the normal probabillty dIstrIbutIon to compute the average 'waltlng 

tlme' between famInes corresponding ta vanous carryover levels. 

The1r results for medleval England show that by setting the 

starvation level at 50 with respect to an average output of 100 

unlts, a 5% carryover above consumptlon n~eds would have Implled an 

average waltlng tlme of 22 years betHeen fall'lnes. However, the 

actual tl~~ elaps~d between shocks was on average 10 ta 15 years. 

By purslllng theH an"llysls one step further, tif: can easlly show 

that thlS would I~ply a carryover of 2.5% corresponding te 15 years 

and of -5.2% for 10 years waiting tlr.1C (see Appendix 3). In other 

vords, the resIdull atave usuai needs WhlCh could be made avallable 

for sale would be mlnllOal at best or negatl ve, i. e. producers 

becarne consumers, at worst. 

Meuvret (1971) recognlZed tha t the seasonal Influences, while 

generally weak ln normal penods, vould becorne more pronounced 

dunng cnses: 

"A l' InlérlPur du l.-adre tracé par l'année de récolte, le mouvement 

saisonnier qUI, clUX yeux dps marchands n'était Jamais négligeable, 

de m e u rai t Lep end a n tas seL Il.0 der Pen te m p sor d 1 na 1 reM ais lIé ta 1 t 

extr~mement marqué durant les années de hausse" 

Meuvret (1971:218-19). 

The relatlve stablllty of priees ln Ilon-crlsis years speaks 

against the McCloskey and Nash (1984) argument on the inadequacy of 
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storage as reflected in the frequency of famines. Their argument 

rested on the fact that in equilibrium, storage whieh IS considered 

as a del1berate decislon must earn i ts opportunl ty eost, 1. e. the 

interest rate, Just like any other type of lnvestment. Through 

varlOUS methods f they estlmate the rate of return to oSClllate 

around 30 to 35% whleh would prohiblt storage as a profltable 

actiVlty unless returns to stored graIns were at least as high. 

ThIS lS on]y part ~[ the story. Wlthout re]ectlng the profIt 

moti ve, Hf'uvret (1988: r " .1) shows that the pnmary ob] eet 1 ve of 

storage would have bèen the fear of hunger, and as a result, stocks 

would have been held as to mInlmlze consumptlon varIance ln between 

erops. ThIS would have been refl2cted lnto seasonal stablllty of 

priees, as Inadequate storage WQuld have forced to the market a 

number of produeers as consumers, espeClall y through the soudure. 

The seasonal IndIces computed abové show that at least lnslde the 

annual eontext, storage achleved admIrable prIee stabIllty ln 

normal years. Its InsufflcIency 15 reflected dunnq the crises 

only. 

SectIon IV demonstrated that an alternatIve Vlew to storage as 

a dellberate Investment declslon was to conslder crops as a 

stochastlc phenomenon. If, ln the absence of effICIent capItal and 

graIn markets, productIon lS orchestrated around self-subslstence, 

carryover or sold graln becomes a resldual sub]E:ct to the random 

influences. We saw that thlS OpInIOn was shared by leadlng French 

authors such as Heuvret and Labrousse. Rather than the complex 

dynamlc programmlng apparat us WhlCh Taub (1987) assumes to be 

reflectlng productIon, consumptlon and storage declslons, the 

carryover, as l ts name rcflects, could be better -=xplalned as a 

stochastlc quantIty ln excess of baSIC needs over whlch the 

producers had Ilttle or no control. ThIS assumptIon lS conslstent 

Wlth ohserved cycllcal volatlllty and seasonal calm durIng normal 

years, wlth a more powerful seasonal Influence durlng crIses. If we 

keep these in mlnd, the amplI tude of the deviatlOns from normal 

pricing which are descrlbed next are perhapb better understood. 
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VII.j The Area Under the Curve 

The next operation in computlng the area below the time path of 

prices was to normallze the difference between observed and normal 

pnces by dl vlding by the estimated figure in order to provide a 

correctIon for InflatIon. Honetary manipulatlOns were not unknown 

to the royal authorltles. In addItIon, part of the massive entries 

of AmerIcan gold and later sllver Into Europe through the Carrera 

were capturad by Fran~e thraugh her wheat and, to a lesser axtent, 

manufactured exports to SpaIn, not to ~entlon la course, a romantic 

name for lIha t lS bet ter knawn as plracy. The Impact on pnces, 

although sOrl'e authors quest Ion I ts Il1'lportance, \-Ias nonetheless 

slgniflcant espeClally dunng the slxteenth and the later haH of 

the seventeenth, peakIng ln the years 1501-05, 1536-40, 1551-55 and 

159l-95 85 : 

"Sachon<; Simplement que les prl)( les plus élt>vés-ceux des 

dlS~·ttE's-ont certainement eté réalisés sur les marchés en monnaie 

surévaluél?!: par rapport à leur valeur lntrlns!'>qu.' lE's cr~t('n de 
e 

l'argl?nt à la fIn du XVI slPcle sont partcullÉ'rl?ml'nl factlCE'C] " 

Morlneau (1977:938) 

Therefore. some prOVISIOn for monetary Inflation had to be 

consldered. The advantage of normallZlng resides ln the f act that 
~ 

the deflators applled to P and P cancel out by expresslng the 
t t 

deVlatlons ln percentage térms, thereby ellmlna.tlng the need for 

hazardous transformatIons ln hard numéraIre suC'h as grams of fIne 

silver. 

The next operatlon was ta weight this relative deviation by the 

duratlon of the dlfferentlal (f = 0.5 for 3-4 days, 1 for a week) 
\ 

for aIl observatIons ln each of the 14 crises identlfied by Baulant 

and Heuvret. Furthermore, the welghted deviation was squared ta 

reduce the relatIve weight glven to small fluctuations over more 

85Morlneau (1977:956-72) 
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powerful ones, a standard operation tributary to the analysis of 

variance. Finally, the result was summed over aH n observations 

which started in July of the year preceding the shoc~ and up to the 

end of October when priees reached their normal levels. Thercfore, 

the measure of area, reported in Table J and Figure 4. is given by: 

n 

Ar.= I 
t=1 

[

(P _ P:<::)f]2 
t t t 

p* 
t 

Table 3: Area under the time path of wheat priees during crises. 

1521-22 109.4 1585-87 95.9 
1524-25 64.3 1590-91 2~4.2 
1531-32 J7.5 1631-32 8.2 
1545-46 22.9 1642-44 30.9 
1562-63 6.2 1648-53 83.4 
1565-66 25.7 1660-ryJ 72 .4 
1573-74 105.6 1692-94 76.9 

Figure 4: Area under the time path of wh~at priees durlng crises 
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The first ü'!-ression from Table 3 and Figure 4 is that the 

intensity of the crises was markedly reouced between 1520 and 1565, 

while subsequent shocks appear to have been much more powerful, 

wi th the exceptIon of 1630-32. These fIgures certnnly go a long 

way in shattenng any belle! that sorne underlYlng long-run 

integlation process ~ould have helped ln reducing the severlty of 

crIses between the early sixteenth and late seventeenth. ThIS 

opinIon lS also shared by Léon and Carr.ère (1970:166-80), 

Labrousse 0970b:415-16); (1970d:562-63) .... l.d (1970e:694-95) and 

Meuvret (1971:275) and (1988:180-87) who aelieve that the long and 

paInful process of the creatIon of a natIonal matket would have to 

walt untll the late elghteenth and mer", Importantly the nlneteenth 

century. In the meanwhll,o, crIses did not appear to dlmlnish ln 

llltenSlty. If any trend lS to bE: Inferred from these IntegraIs, lt 

rather pOInts t01-1ard an IntellslÎlcatlon of thE devlatlons from 

normal pnclDg following a penod of decllDlng fluctuatIons ln the 

fast haH of f he slxteenth, If we set aSlde the troubled tImes of 

the Rellglous Wars of the late slxteenth cent ury . 

Secondly, t"O crIses Immedlately stand out of the dlstrlb'ltlon 

as extremes: 1590-91 Immedrately follm.ed by 1630-32. The CrlS1S of 

1590-91, as the most Intense 1 must be analyzed ln l ts proper 

hlstoncal context. ThIS penod corresponds ta thE; troubled tlmes 

of the Guerre des TrOIS Henn, also known as the Guerre de la 

Ligue. The siegE: of Pans by Ht:nn IV must be taken lnto 

consideratlon ln assessing the relative> ImportancE: of thlS cr1S1S. 

Because of the closlng of normal channels of communIcatIons and 

supply for strategIe purposes, thlS computed area cannot be used as 

a vaIld measure of market segmentation. StIll, WE; are struck by the 

magnItude of the d'2Vlatlons wIth IntegraIs more than two 3ild a haH 

tim~s the fIgures of othE:r Important shocks. The lnelasticity of 

demand for wheat lS also apparent wlth average prlces reaching more 

than four and a haIt tImes thelr pre-crI sis lev~ls. 
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The following crisis of 1630-32 üso strlkes one as extreme 

when compared to others following the earller decllne J n Intensity 

which had ended in mld-slxteenth. \;e sald ln the second section 

that thlS shock had been assoclated wIth Black Death WhlCh had 

started ln 1628 and lasted through 1632. The extenSIve toll Hl 

population mlght explun .le rela t l vely low flgur2 obtalned for the 

correspondlng dlsette WhlCh struck two years after the begInnIng of 

the plague. The Intense redllctlon of ,=ffectlvè demand thE: plague 

implled as weIl as the start of quarantIne 1~,2aSllres by the cIty 

Whlch meant a closing of Its waiis to the ll'ass of rural paor who 

usually flowed lnslde wh",n prlees started to augment, could have 

had an attenuatlng effect on the rlse "ln pnces ln the ParlSlan 

market. 

A second explanatlon mlght have been the over-estlmatlon of 
*-normal pnce P The use of the quadratlC meant to capture the 
t 

deceleratlon of the growth ln prIees of the seventeènth followlng 

thelr ImpreSSlVe a.scent ln the preccdlng century. It IS possIble 

that the at tènllatlng Influence ot thé négatIVE: nlut: ot the t 2 

* parametel lught not have been tel t sufflClently ln thE:' computcd P 
t 

C'orrespondlng ta 1630 throllgh 16j~. As ct result, the strong trend 

of the sixteenth would haVe been over-represent ê!Ù leadlng to a low 

value of the lntegral CQmpu ted for thlS penod. 

The thlrd comment referc; to the relatlonshlp between pOSltive 

and negatlve deVlatlons. A sècond program was constructed whereby 

obSE'rvatlons where actual P \las lower than P J< ha\le bE.-en entered 
t t 

negatively ln the sUrP of total area. 'l'he loglc behlnd thlS 

operatIon lS that the area VIas compllted 

between pOS l t Ive and nega t Ive devlat lons 

Wl thout 

(P 
t 

dIscrImIna t lon 
) 

P) when the , 
~Teighted devIatlOn was 

tended to OVerstate 

squar . .=d. Therefore the] ntègrals mlght have 

the absence of an ad)ustment to prIce 

differentlals If prlees had fallE:ll below norrnal levels. As lS well 

known from cobweb theory, ln a 'narket stL"llcture where Important 

lags are 1nvolved, It lS likely that errors ln pnce expeclatlon 

will result in the untlmely arrl val of suppl1es on the market, 
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thereby drlvlng prlces below normal levels, especially if demand is 

inelastlc. SUDnormal priees might have been observed toward the end 

of the harvest perl0d WhlCh could Indlcate untlmely arllVals of 

grain on the Hall es market as weIl as exceSSlVe supply responses in 

wheat sown. ThereforE., Important dlfferences between the fHst and 

the second columns cou1d be an lndleatlon that exceSSlve supply 

response wa~ observed. 

However, re::iults for the second program were that with the 

exceptIon of the lS24-25, 1531-32 and 1565-66 Crlses. no dlfferenee 

between the flrst and second lntegrals Were recorded. Expressed ln 

percent age of the fHSt thosc dlfferences tar the three crlses 

mentloned were mlnImal: respectl'Vely 9.2%,4.8% and 7.4%. In other 

words. for 11 cnses out of 14, prlces dId not fall slgnIflcantly 

below thelr actual levels. and the remaInlng three dIsplay small 

negatlvé denatlons lndIcatlng that cobweb phenomena were probably 

weak or not observed at all \11 thIn a tIlle penod of two years, used 

for each shocks. 

Two explanatlons may be advanced ta explaln thlS apparent 

paradox. Fust. tLS creatIon of a buffer zone of close to 23% 

around norITIal pnCé Hould absorb most short and medll.ln range 

deviatlons from usual levels. As l'las explalned. thls flgure 

corresponds to thè a\2rélge amplItude of the fluctuatlons ln 

non-crlsls ye:l!:s anù Hould Incorporate Ii'ost cobweb Influences Whlch 

ffilght have béc::n found ln an èconomy where tIme lags l'lere lmportant. 

Th.:refore, deVlatlODs that would have been less than 22.8% of 

normal pnce Hould not have bEoen enterect lnto the sum, be~ng 

eonsidered as normal. 

Secondly, we already noted ln sèctlons IV and V that long term 

response to hlgh prlces \'lould have been mInImal. The abst:nce of an 

effectlve rural capltal market as well as the rlsks Involved in the 

face of meager flnanclal stlèngth wauld have prohlblted Investment 

ln expanded graIn productlcn. The temporary eharacter of crlses dld 

not justlfy the long run ImmoblllzatlOn of rare funds associated 
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with an increase in eultlvated area. As a result 1 priees remained 

persistently above eustomary levels throughout the disette ;lnd did 

not return to normal untll the slow process of expectations 

adjustment had been completed. 

Yet, for all lts shorteoffilngs, the tradltlonal market system 

appears t0 have offered relaüve stabllJ.ty wlth pnces flrmly set 

at custcmary levels. In a perlod of flxed nomInal wages 1 this 

feature was seen as a neeesslty. Apart from erop fallures, food 

pnces dlsplayed strong lnertla and only slow ad]ustment to sueh 

dlsturbanees su eh as monetary manlpulatlOns, would have been 

allowed: 

" s ~ li 1 und é [ 1 e 1 t E' [ r ~ ( tif dei a p r u d u ( t 1 () n ~,o url cl 1 t JUs tif l " 1 

une au']mentatlon dE"s prix l't l'E"tt .. augmentatlf'n ct,,!, prix ptalt un 

\)rand malheur pour tous En dE"hor'l dE" Id, 1 \ n'y avait ql1él'· d,. 

placE" que pour l'enrlchlsspmpnt malhonnf"t" aux dppptl(, d'dutrul " 

Meuvret (1977: 39) 

However 1 whenever l t was fel t that a crisls was on l ts way 1 the 

old system would collapse under the ln t enSl ty of urban demand. At 

thlS time of madly fluetuatlng prIees, when panIC was on the verge 

of breaklng loos~, and hungry mobs would terrorlze the countryslde, 

supplles had a tendency to dlsappear from the markets as graIn 

movemE'nts became Increaslngly rI sky. Blatlers and merehants' 

agents wou!d have to llterally dlg out the graIn from Its hldden 

storage f aClll t les, therefore contrlbutlng to the general 

confusion: 

" ThE' mprchants thE'mseJvpo are dS muC'h ln the dark as th" ppoplE' 

Eaeh knows thE' extent of hl!: own deallngo, none can have any ldpa. 

however crude of the extent of other's purchasps A pante IS 

essentlally unreasonlng [eal, but uncter thE'se • lrc.um'ltanc'-'G, Il IS 

hardly surprlslng that reasonable men beeamc pan,c-alrlcken " 

Usher (1913: 202). 
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VIII- Conclusion 

The purpose of this thesis being to measure the extent and 

dynamIcs of market IntegratIon in the PanSIan penphery of the 

slxteenth and se\;enteenth centUrIes , It was argued that, by USlng 

crIses 1 data and the ad]llstlTJent of prlces to normal levels .tS 

crI tena, graIn ;narkets were typlcally not lntegrated dllrlng the 

penod st udled. Fllrthermore, we cannot observe any 5Igns that a 

long-run Integratlon process was effectIvely hElplng ln reducing 

the Intensl ty of the food shortages over the two centUrIes. If ( by 

long-terrr IntegratIon we understand the creatIon of a natIonal 

market through th2 IntroductIon of the varlOUS produclng and 

consun'Ing reglons IlltO il llrn: led communIcatIons and trade network, 

then we may not Hfer frorr the pnce data of the Nercurlales that 

the wheat market was Integrated or rnoVlng towards greater 

IntegratIon over tbe perlod studled. 

To be :l'on: preCISE:, ê natIonal market dld eXIst for certaIn 

speClflc products wlth a hlgh value to bulk ratIo such as almonds, 
86 nuts, saffron, pastel and other Ilon-penshable luxunes but the 

spcClflc character of graIn suppl y and demand played agalnst !ts 

Intégratlon. A set of 51-all local net'.fork would be found throughout 

France but the Ilnk between th~m would be ~lnImal. 

Each reglon reacted to th2 market fallure to ensure food suppl y 

stabIhty by cloSIng-lIl on Itself, Le. by developlng local 

redlstnbu t lon ch,mnels, Independen t of extèrnal dlsruptl ve 

Influences. In the same way that IndIvldual autarchy was Ideallzed, 

local 01 reglonal isolatIon and self-subsIstance were belleved to 

be the key to surVl val. 

86Morineau (1977: 895-97) 
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It would seem that tradltlonal trade channels and apparatus 

usually performed reasonably well ln aCh1eVlng thls goal dunng 

1 ' d 87 d t cl nerma pene s an, to a cer aln extent, ln mo erate CrIses. 

Stlll, dunng full-scal€: shocJ.:s, the graIn ,'alkets were unable to 

bnng pnees bac}: to cl\stomary le',ds as local graIn l-:1arkets 

dlslntegrated under the pr~ssures l~posed by urban denand. 

\.le saw that the beglnnlng of the slxteenth llarJ.:ed the end of 

the pa1nful recuperatlon WhlCh had started 60 years earller 

followlng the great Jecl1ne orlglnat1ng ln thE: mlddle of thE: 

fourteenth. Frenr::h agrlclllture's reCO'Tt:ry was aChle'Jed however olt 

the expenSè of progrE:SS ~nd, unlüe I te; npldly advanClng Dutch or 

Engllsh counterparts, French !ood productIon was baslcally back to 

lts startlng pOlnt, Technlques 3.nd equlpnent had ré.-,alnèd as they 

were ln the two precedlng centUrIes and were to rE:maln unchanqed 

for the forthcornnq threé: hundr2d yl:ars. Population. lIalnly urban, 

growth was beglnnlng to put Intense pressure on agrlculture and Its 

maln cash crop, gr31n. Thé: gre~t HéliiSS cf urbam zatlon of the 

slxteenth and seventeenth deF'anded a IPOrE:: stable access te food 

\o1hich the tradl t l.onal system was Ilnable to guarantee. 

Th~ Inevltable confrontat1on bctween Inclastlc urban demand and 

Inelast1c rural food productlon resulted ln eplsodlC rrlses WhlCh, 

as we saw, took dramatlc proportlons through extensl70 substItutIon 

and multlplIer éffccts on tht:: stlli-young French manufv-:tunng, 

constructlon and mlrllng Industnes, The long ten eftccts although 

dlfflcult to ::\easure, probably playert an lm.port;'\nt role ln 

accountlng for French 'retard' ln ént-2rlng Into the modern era 

compared ta lts perennlal competltors England and Holland. 

We saw furthermore that Frelch farmers, partly as a response ta 

instabill ty of food markets, had chosen self-sufflClency as 

leltmotlv. The l.mpllcatlons of thls cholce W(;re revlewed ln the 

87usher (1913:11-12) 

85 



( 

( 

four th sectIon where It was argued that the Impact on prices of a 

reduced crop would be disproportionate to the extent of the 

reductlon. The flrst al10catlon model showed that the elastlclty of 

prIees WI th respec:t ta gross output eould be l epresented as ar. 

Inverse fllnctlon of th€: pnce-responSlVcness of dernand and 

posltlvely Influenced by the gross-output-elastlclty of marketed 

supply. Becausc ot the S] gr.lf lcant allto-consumptlon E:ntalled ln an 

essentlally autarchle dconomy, th~ mark8ted r2sldual remalnlng once 

taxes, rent 3.fld tl thcos hacl bten p,'lld and once a sllfflClent seeds 

and annllal consurnptlon rçSèr'JeS I!ad bedl set aSldt:, HOllld be 

dlsproportlOnately affç-cted by fluctuatIons ln YH:lds. The graIn 

supplled to the rr.al ktt wOllld be th", fust sacnÎleed Hhenever crops 

were rèduced. Furthermore the low pflce-elél.stl~lty of d€fl1and would 

entall powerful prIee r~pt:rcuss]ons &011owlng a food shortage. 

Thè 10H rèsponSlVèness of quantlty dE;manded to prIees also 

Influenced adversèly the speed of the adJustment of prlces back to 

normal levels. 1J~ saw ln thé. followlDg sèctlon that ln a model of 

prIce- ad]ustrnent whère tlIr,è lags arc:; Introducl3d, at low levels of 

dew.and elastlclty, a cllven shoel: \1111 cause prIees ta fluC'tuate 

away fro,n pre-CrIs:s eqlllJ Ibnurr, or ta rèmall1 pE;rmanc.!ntly InghE;r. 

As a re-sult of the unprsdlctable fluctuatIons assoclated vIth graIn 

prIces, supply response, espeClally long-tè:rm would be assoelated 

Wl th a Illgh OSt. preffilU;'1. lilth an InE: las t IC dêf:1and lmplyl ng 

Impresslve fluctuatIons ln prIees followlng supply response beyond 

an unknown crI tlCill pOInt, the appar2nt Inertla of prIe>::: 15 perhaps 

better understood. ThlS lS Ilot te say that bnth 100g- dnd short-nm 

suppl y responses werè completely unable to cur b prIces. However, 

obser~atl0n of the tlme paths of prIees at V3rlous crISES seems to 

pOInt out to b's WhlCh Hould be approachillg or greater than 1, an 

Indlcatlon of mInImal p[lce-stablllZlng supply shlftS and demand 

substl tutlOl1. 

For these reasons, a moderate erlS1S where ereps ln the 

surroundlng area had been only partially atfected would lmply an 

important degree of pnce-adjustment Inertla, reflecting the high 

~~mw __ iL ____________ ~________________ ________ _ 
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costs of graln movements to the city as weIl as the llmlted extent 

of the producing farmer 1 s response. However, a full-scale 

catastrophe would requue long-dIstance response WhICh could be 

ev en more hazardous conslderlng the tlme needed, ln addItIon to the 

repetltIon of aU the delays mentloned ln sect] on III, for the 

informatIon to sl.mply reach the reglon. Not surpnslngly, those 

crises implled an almost complete dlslntegratlOn of the graln 

trade. 

The fInal sectlon attempted to flnd a measure of the Intensl~y 

of each crlSIS by coneentratnng on lhe area below th,;; tIme path of 

prlees. It was argu~d that as a eorollary to the law of one pIlee, 

increased long-term 'flarket Integratlon shou]d be reflected ln a 

1001er valUE; of the deVlatlonc; of prIees from normal levels. ThIS 

result would have b~en obtalned from the proces~ of thE; crçatlon of 

a natIonal :-narket ;.;hlCh ShOllld have itllowed more effICIent levellng 

of leglonal dlffelcnCc.S ln snpply and d~mand condItIons. T./e saw 

however that thlS change dèmandlng a maSSlve transformatlon of the 

tl-ansportat.J.o!1 and COffiJTlUnJCatlons Infrastrllctur<2 was Inoperatlve ln 

the slxteen th and sevc:nteenth. Not unt Il the l ate el ghteenth and 

early nlnetèenth cild IntegratIon beqln to takc a modern 

slgmflcance. Untll then, Integratlon cOIlc€rned the more ImmedIate 

problem of lnternallzatlon 'Jf markets I.t:. of dlgglng out rural 

supply and forCIng Il anto the urban market. 

CondItIons were slowly evolvlng to allow the progressIve 

integratlon of markets to take plaCé". Ve mentlOned bnefly the 

positIve lncIdence of changes ln dlets allowed by tht: Increased 

avallablll ty of substl tut es to graIn. By lnCreaslng the elas t ICI ty 

of demand wlth respect to pnces and by llberatlllg the portIon of 

incorne tled to gra:Ln purchases, they would alloH graIn markets to 

progressi vely become less passlonate. As Labrousse (1970b: 416) 

understands, wheat was an economlC pnsoner of l.ts speclflc supply 

and demand charaetenstlC's, "Et gardé sur place par des foules 

al1x~euses, plre que des geôl~ers. Il reste l'allment de Vle, 

disputé avec fureur.". For markets to become effiClen t, graIn had 

l 
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to be deprIved of Its extraordinary nature and to beeome a 'good', 

traded Just l1ke any other. The only way to achieve this goal was 

to progresslVely Introdllce subslstutes: malze. potatoes, nuts and 

mueh later daHY and meat products. Only then would graln markèts 

cease ta be vlel-led III th SUspICIon. 

On the supply slde as well, In-depth adJustments had te take 

place ta ellIn1nat~ Crlses and the flrst amendnent had to concern 

prIces. As J:lolsgulllebert, Quesnay and thè othèr Physlocrats of the 

late elghteenth undcrstood we11. high I1heat pnces sufflcIent t­

caver largè-scalè productIon costs and to Hal rant thè Installatlon 

of a nabonal Infrastructure l-7ould glve the true Impetus to r0ar):et 

intègratlOn. But fHst, thè Idea of hlgh pnces had to be 

dlSSoClated from th", lll'agé: of the dls2tt}3. In a world of ngid 

norunal wagés and pOHèrful gullds pr.::\;·.:ntlng a rapld adjustment, 

thlS concept of flghtlng fue \'/lth flre l'las dlfflcult to i'lccept. 

The solutIon had to go through the productlVlty Incrèases 

assoClated HIth the: great Ha1leS of Industr13.11zatlon of the late 

E:lghteenth. The (not always) HelcoPlt?d ne.' opportunlt18S llalnly ln 

textlle faCllltated the r",lntegratIon of thè mass of small 

producers HhlCh, beIng forced out by the debts contracted dunng 

the great erlses were dlsplaced by the Implantatlon of large-scale 

farIDlng. 

ThIS century saw the emergence of a powerful upVTard trend ln 

pnces ~Thleh flnalJy Justlfled the maSSIve changes rèquHed by 

French agnculture. 1h<::: progresslVe reductIon followed by 

elllUlnatlon of th.;:; cycles WhlCh had characterlzed the tWQ preVlOUS 

centuries stands wltness to POSltI ve impact of high prIces. 

ProductlOn progressed slowly but progressed nonetheless. 
89 

Accelerated clearIng after 1760 gave access to neH land . Perhaps 

88Labrousse (1970b:368) 

89Labrousse (1970e:418-434) 
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more importantly, the proportion of land restlng fal10w was 

diminishing allowing a more efflcient utlllzatlon of eXIsting 

areas. As a result, output was finally beglnnlng to WIn the race 

with populat lon growth, marking the end of the brutal roalthuslan 

adJustments. 

Market integration also meant the lnstallatlon of trade 

ehannels facllitatlng exehange. A fust notable reductIon ln 

crises 1 intensl +-:t was Immedlately observèd followlng the bIg wave 

of road development after 1750. The constructIon, Ilntlally foc 

strateglc purposes of the routa royale cor,tnbuted mueh to the 

red'.\etlon of delays Involvéd 90 . So~ewhat less favored by State 

attentlon, the bUlldlng of canals unIfYlng the varlOUS waterways 

also played a maJor roh. However, th", slngl~ rrost pow.,;rful l!11pact 

would be obtalned wIth the lntroductlon of the rallroad durIng the 

nlneteenth 91
. The vIctory on clI1natIc and geographlc condItIons It 

implled qeant the truç IntegratIon of the wheat ~~rkEt. Through Its 

reduetlon of frHg!J: costs, 'forelgn' sources \-Iere fInally 

ll1corporated lnto a unlfled natIonal systerr of éxchangès. By the 

Iast quarter of the nlneteenth centurv, the fluctuatIons of wheat 

prIces had at last taken a modern amplitude. 

90Labrousse (1970e:695); Léon and Carnère (1970:176-178) 

91Labrousse (1970e:695) and for an account of the Indlan experience, 
see Hurd (1975). 
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Appendix 1: The Chow Test. 

The use of the chow test is warranted whenever It is suspected 

that two or more deflnlte trends or Influences are present in the 

data. In other iVords, whenever we want to knaw whether a single 

model can be appllt:d to appar2ntly dlfferent data sets. Henee 1 for 

Instance, thè test lS partlcularly useful to determlne whether we 
92 may pool tlne senes il) th cross-sectlon data . 

The appllcatlon 1S stra1ghtforward. It balls down ta testing 

the null hypothesls that the two (or mure) regresslons are 

identlcal ln whieh case a slngle P10del may be used 1nstead of data 

segmentatlon. Therefore 1 the annual (non-crlsis) average pnees 

seTle~ was Sèparatèd lnto two senes: 1) 1520-1600 covenng 62 

observatlons Zlnd, 2) from 1601 to 1698 wIth 80 obser-jatlOns. Then, 

the folloWlng equatlons were fltted: 

> 

1) l n P = {j + ~1 t 1 + f3 t 1 ~ + 
t1 01 11 21 Il l1 , 

WIth tl correspondlng to 1520-1600 

2) ln P = {3 + (1 t2 + f3 t2
2 + Il , 

t 2 02 12 22 t2 

Wlth t2 carrespondlng to 1601-1698 

Yleldlng the eorrespondlng sum of squares of the res1dual: 

ESS
1 

= 0.0735 and ESS
2 

= 0.0399 l.h1eh Illay be summed ta give the 

unrestrlcted sum: ESS = ESS + ESS = 0.1124 
\t r 1 2. 

The restncted sum of squares ESS 15 simply the SUffi abtained 
r 

from the estimatIon of the slngle polynomial 

ln Pt = f3 + (~ t + (1n t 2. + ~ Wl th data coverlng the entire period o 1 ._ t 

1520 ta 1698 and WhlCh was found to be equal ta 0.0717. 

92pindyck and Rubinfeld 0981: 123-24 and ch. 9) 
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The final step is simply to compute the F statistic to 

determine the significance of the difference between the two sum of 

squares. The F statistlc with 3 parameters and (62+80) - (2*3) 

degrees of freedom is given by: 

(ESS - ESS ) /3 
F = 

3> 136 

ur 

ESS /136 
ur 

which, in the present case, gave a negatlve value equal to -16.46. 

This figure belng less than the cntical value F = 3.0 at the 
J.136 

5% significance level, we cannot re] ect the null hypothesis that 

the two regresslons are Identlcal. Therefore the use of a sIngle 

regression 15 warranted. 
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Appendix 2: Seasonal Adjustment. 

The seasonal indIces used in this thesis were computed using 

the techmque outllned in Plndyck and Rubinfeld (1981: 487-89), a 

simplified verSIon of the CGnsus II method from the Bureau of the 

Census of the V.S. Department of Commerce which , as of 1981, was 

the standard seasonal adjustrnent used ln the U.S •• 

Using the monthly data found ln Baulant and Meuvret (1960) 

correspondlng to the prIees reeorded on the fust market of each 

month ln the Nercunales, a tHel ve-month centered mOVlng average 

was applled to remove the irregular eomponent remainlng in the 

non-en SIS years dat a. The use of thlS hOrIzontal smoothlng also 

eliruna tes the seasonal dement and leaves the da ta ln th only 1 ts 

long-term secular trend and eycllcal components. Therefore, by 

dlvldlng the orIgInal Monthly figures by the smoothed observations, 

or: 

LxCxSxI 
=SxI=Z 

t 
L x C 

we are left wi th Z t a measure corresponding to the seasonal and 

irregular elements S x I. 

Then, with data regrouped by months, we take the Mean value of 

S x l to ellmlnate flnally the nregular component. \ole obtain 12 

average values of Z WhlCh wlll SUffi to 12 lf no secular trend lS 
t 

still present ln the data. To ellrnlnate any remalnlng long-term 

Influences 1 we sirnply normallze by dl vi dIng each seasonal lndex by 

the SUffi obtalned and by multlplYlng by 12. 
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Appendix 3: Size of the Carryover. 

McCloskey and Nash (1984) estimated that. assumIng that the 

distribution of (gross) output is normal wlth an average value of 

100 and a standard deviation of 35, we may calculate the average 

wai ting time betvleen famines to be 22 years. If we set the 

starvatlon level at 50 and a carryover of only 5%. Therefore, the 

medieval England levels of carryovers vlould have to be less than 

this fIgure as evidenced by the frequence of food short ages which 

occurred every 10 to 15 years. 

What was done was thereforè to follow the Inverse sequence and 

to compute the average size of the carryover correspondlng to a 15 

and 10 years Vlaitlng tlme. Hence, in the case of the 15 years 

interval, we may say that: 

1/15 = 0.0667 = prob(Q ~ 50) 
t 

where Q i5 the level of production. To the starvatlon level of 50 
t 

correspond the average level of output, the Sl.:e of the carryover 

as weIl as the stand~rd devlatlon of 35 such that: 

0.0667 :: prob(Q 
1 

= prob (Q 
t 

~ [E(Q ) + E(car.)] - (T v Z:;: 50) 
l 0 

~ 100 + E(car.) - 35 y Z = 50) 

Assoclated to the probablllty of 1/15, we observe a critical 

value Z of 1.5 for WhlCh we then find that the average size of the 

carryover correspondlng to a level of productIon of 100 and a 

waiting tim~ of 15 years is given by: 

E{car.) = [(35 )1 1.5) + 50] - 100 
= 102.5 - 100 = 2.5% 

Similarly r for a wai ting penod of 10 years, the average 

carL'yover is equal to -5.2% which represents the average annual 

deficl.ency over consumptlon needs to be accommodated by purchases 

on the grain markets. 
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