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ABSTRACT

How mar kets perform during fam nes has | ong been a
contentious issue. Recent research tends to

associ ate fam ne with market segnentation and
hoardi ng. The evi dence of this paper, based on an
anal ysis of the spatial and tenporal patterns of
food price novenents during four famnes in pre-

i ndustrial Europe, is that nmarkets functioned

‘normal ly’ in times of crisis.



ADAM SM TH AND AVARTYA SEN:

MARKETS AND FAM NES | N PRE- | NDUSTRI AL EURCPE!

[1] | NTRODUCTI ON:

How mar kets influence famnes is a contentious issue.
One tradition dating back beyond Adam Smth to the French
enlightennent holds that free markets mnim ze the damage done
by harvest failure. Another argues that, on the contrary, well
functioning markets may exacerbate fam nes, by renoving food
fromwhere there is insufficient purchasing power to richer
| ess affected areas. A third holds that markets nay not
function well during famnes, for a variety of reasons. Gain
producers mght tend to underestimate their prospects and hold
back supplies, resulting in intertenporal msallocation. In
that case fal se hopes of yet higher prices nay generate
"bubbl es’ in markets for staple foodstuffs. O the problem
coul d be spatial, as when |ocal or regional markets m ght
becone bal kani zed because bad weat her di srupts communi cati ons,
or because 'noral economny’ forces -- sanctioned, perhaps, by
policy nmeasures -- intervene to prevent food shipnents
dictated by market forces. Fam ne conditions producing 'noisy’
i nformati on about fundanentals could have the sane effect. O,
finally, the absence of conpetitive markets in normal tines
m ght lead to profiteering by powerful mniddlenmen such as flour
mllers and noneyl enders during fam nes (Dreze and Sen 1989:

22; 90-1; 143-4; 155; Persson 1999: 41-2).



In The Wealth of Nations Adam Smith nade the classic case
for free trade in foodstuffs during what he called ’'dearths’.
Al'l *dearths’ or supply shortfalls in Europe for the previous
two centuries or nore, he asserted, had been due to poor
harvests, and not to collusion between grain merchants, though
someti mes such shortages were exacerbated by warfare. Smith
al so di stingui shed between 'dearths’ and ' fam nes’, claimng
that all European 'famines’ in the sane period had been due to
"the violence of governnent attenpting, by inproper neans, to
remedy the inconveniences of a dearth’. He believed that grain
merchants m ni m zed such inconveni ences by ensuring both
intertenporal and interregional arbitrage (Smth 1976: 526-
34). The nerchants’ optinmal selling strategy would be to even
out consunption over the harvest year? those who hoarded
supplies too long would be forced to sell at a | oss. The
snooth functioning of markets during fam nes also m nim zes
deviations froman equilibriumprice vector. Thus by
real locating grain fromareas in relative surplus to those in
relative deficit, the market nechanismis likely to produce a
net reduction in the danage done by any harvest failure (Dréeze
and Sen 1989: 91).°3

Smth’s preoccupation was with the influence of narkets
in the event of a harvest shortfall. That influence hinges on
the degree of market integration in normal tinmes. But in
backward, fam ne-prone econom es facing high transport costs

and (perhaps) cunbersone controls on interregional trade, the
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scope for trade in non-famne years may be limted. This is a
rem nder of another way in which markets can reduce the
probability and gravity of fam nes: market integration, by
ensuring that different regions pursue their conparative
advant age, increases steady-state aggregate output and
i ncones, thereby reducing the damage done by any given
proportionate harvest shortfall. This nechanismis enphasi sed
in the work of French enlightenment witers (see Persson 1999
Rot hschild 2001: ch. 3), but Smth' s concern -- as in the
hi st ori ography of markets and fam nes generally -- was with
the inpact of fam nes on the normal functioning of markets.
Smth's clains were ably re-articul ated by Thonmas Ml t hus
(1800: 12-14) and by Irish econom st Mountifort Longfield
(1834: 52-58). However, the ability of nmerchants and markets
to gauge supply correctly in such circunstances has been
questioned by others, then and since (Young 1793: vol. 2, 401;
Young 1801; Rashid 1980: 497).4

The verdict of enpirical analyses on market response
during famnes is mxed. The official inquiry into the Geat
Bengal i Fam ne of 1942-3 argued that the rise in food prices
was 'nmore than the natural result of the shortage of supply
that had occurred’. Amartya Sen’s classic inquiry into the
sanme fam ne pointed the finger at farners and grain nerchants
for converting a 'noderate short-fall in production... into an
exceptional short-fall in market rel ease’ (enphases in

original). The fam ne was due in large part to 'specul ative
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wi t hdrawal and panic purchase of rice stocks... encouraged by
adm ni strative chaos’. Ravallion’s study of the 1974

Bangl adesh fam ne broadly corroborates Sen’s fidings. He also
found market failure, concluding that excess nortality was,
"in no small neasure, the effect of a speculative crisis’.
Rice prices rose dramatically because nerchants badly
underestimated a harvest that turned out to be normal. Prices
then fell back just as fast. Ravallion also found evidence of
"significant inpedinents’ to trade between the capital city,
Dhaka, and its main sources of supply during this fam ne
(Bhatia 1967: 323-4; Sen 1981: 76; Ravallion 1987: 19, 111-3;
1997: 1219-21; Becker and Quddus 2000). A recent study of

fam nes in Sudan and Ethiopia in the m d-1980s al so deens them
to have been exacerbated by weak spatial integration of

mar kets. Price explosions, price controls, and market

di sruptions were ’'comonpl ace’, resulting in sharply rising
mar keti ng costs and maki ng price trends in sub-regions often
dependent on conditions in those sane sub-regions al one (von
Braun, Teklu, and Wbb 1999: ch. 6). However, formal studies
of how nmarkets worked during pre-twentieth century fam nes are

scarce.



[ 2] FOUR EUROPEAN FAM NES:

Al'l four famnes considered in this paper exacted |arge
death tolls and all bulk large in the historiography of
famne. Al were regionally uneven, and the proxi nate cause in
all cases was weat her- or fungus-induced crop failure. In al
four cases the resultant output |oss was considerable, and was
reflected in sharp increases in food prices. The first two
fam nes occurred in France toward the end of Louis XIV's
reign. France was then a formdable mlitary power, but its
farm ng systemstruggled to feed its huge, mainly rural,
popul ation of twenty two mllion. Agricultural output per
worker in |ate seventeenth-century France was less than it had
been two centuries earlier, and less than two-thirds of the
| evels attained in the Low Countries or in England c. 1700
(Al'l en 2000). Both fam nes were exacerbated by mlitary
canpai gns on France’s borders and further afield. In the
first, excess nortality nmounted in the fall of 1693 and woul d
remain high for much of 1694. The estimated death toll of
about 1.3 mllion people represented six per cent of the
popul ation. The "big winter’ of 1708-9 led to the second
fam ne considered here. It struck at a tine of grave econom c
crisis and ongoi ng warfare between France and nost of its
nei ghbours. Mortality began to nount in md-1709 and woul d
reach 0.6 mllion before the end of 1710(Lachiver 1991: 361
381-2).

The Great Finnish Fami ne of 1868, Europe’s |ast major
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peace-time subsistence crisis, killed over 0.1 mllion in a
total population of 1.8 mllion. The historical context is
severe harvest failure in the wake of several years of
hardship in a poor and |argely agrarian economny. Heavily
forested and dotted with large | akes, and with only about one-
twelfth of its |landmass under cultivation, Finland was
sparsely popul ated. Internal comunications, though inproving,
were poor, particularly in bad weather. There was an
increasing trade in grain between Saint Petersburg, Tallinn,
and R ga and coastal Finland, but away from coastal areas the
| ong-di stance carriage of grain was on a small scale. On the
eve of the fam ne rye, the staple food of the poor, accounted
for well over one-half of grain production. The average yield
ratio was only four or five to one. In 1868 nortality was
hi ghest in the central provinces of Vaasa and Kuopio and in
the renote northern province of Qulu.?

Finally, the Geat Irish Fam ne (1846-52) was not just a
watershed in Irish history but also a major event in world
hi story, with far-reaching and enduring economni c and political
consequences. It resulted in the deaths of about one mllion
peopl e (Mokyr 1985). Whereas poor grain crops were the
proxi mate causes of the other famnes, in Ireland the culprit
was the potato. The potato, in which Ireland had a conparative
advant age due to its danp climate, produced twi ce as nuch food
per acre as grain, but its lowyield ratio and its

perishability were deci ded di sadvant ages (Bourke 1993; Rosen



1999). In 1845, phytophthera infestans, a plant di sease new to
Eur ope, destroyed about one-third of the potato crop, and in
the followi ng year destroyed nost of it.® After a season’s

rem ssion it also ruined the harvest of 1848. Excess nortality
woul d persist for two or three years nore in sone regions.

The Irish fam ne thus | asted | onger than the other three and,

relatively speaking, was the nost devastating.

[3] AN ERROR- CORRECTI ON APPROACH:

The Law of One Price stipulates that prices will often
deviate fromtheir equilibriumvalues, but properly
functioning markets will arbitrage away significant deviations
fromequilibriumprices.’” Did markets in France in the 1690s,
inlreland in the 1840s, or in Finland in the 1860s work as
posited by LOP? Here | use an error correction nodel (ECM
approach to test whether the reaction to energing
disequilibria was slower during a crisis than in normal tines.
| estimate the following sinple and fam liar representation of

the error-correcti on nodel :®

AP, = a + bAPs  + CFAML + dP, (4 + ePa,1 + fFAMR + gFAMB+ U’ |,

wher e FAML = FAMDUM 4P,
FAMR =FAMDUM P, .,
FAMB = FANMDUM PA, t-1



Here Pis the log of price, Ais Region A, and i is any other
region. Witing the nodel in this way offers the intuitive
interpretation that agents adjust to P,,; fromP; (.1 in response
to changes in Py (Wth b nmeasuring the short-run effect).
Moreover, the nodel posits the long-run relation P, = (e/d)Pa.
Changes in P, are caused by shocks to P,, and the extent to
which the systemis out of equilibriumis represented by the
| agged error correction term Since Pa iSs expected to adjust
upwards if P is higher in the previous period, we expect d<O0.
The ratio (e/d) neasures the equilibriumratio between P, and
Pa; in the absence of transport and other transaction costs
d=e.

The inpact of the periods of severest harvest failure and
famne -- 1693-4 and July 1708 to June 1710 -- on the
adj ust ment process is captured by the coefficients on the
interaction terns FAML, FAM2, and FAM3. c¢>0 woul d nean t hat
markets were better synchronized during the crisis, while f>0
and g<O would inply slower adjustnment than in normal tines.

The towns and cities included in the analysis of France
are Paris, Toul ouse, Angoul éme, G enade-sur-Garonne, Pontoise,
Rozay-en-Brie, Al bi, and Mntbatzon. Four of these places were
significant towns at time: Paris (with a popul ati on of about
0.5 mllion), Toul ouse (40,000), Angoul éme (10,000), and Alb
(10,000). There would have been little or no trade in grain
bet ween Toul ouse and Paris in this period. Simlarly for
Toul ouse and Angoul éne, though they were |inked by navigable
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river and coastwi se via the major port city of Bordeaux. Three
of the other pairs -- Paris-Pontoise, Paris-Rozay, and
Toul ouse-Grenade -- refer to markets within short distances of
each other. Pontoise, a town of a few thousand people on the
river GO se, was one of the main grain markets in the Paris
basin, while G enade was only a short distance down-river from
Toul ouse. Rozay-en-Brie, in the heart of one of France' s nain
grai n- produci ng regions, also supplied the Paris market.
Mont bat zon was a small market town near Tours. The choice of
towns was constrained by the need for nonthly wheat price
data.®

The nodel yields the results described in Table 1. They
confirm textbook priors about these markets in normal years.
First, the b’s are all positive, ranging fromO0.204 for
Mont bat zon-Paris in 1680-1699 to 0.843 for G enade-Toul ouse in
1700-1712, and the d’'s are all negative, ranging from-0.043
for Angoul éne- Toul ouse in 1680-1719 to -0.649 for G enade-
Toul ouse in 1680-1699. Moreover, the spread of coefficient
values is consistent with distance and communi cati ons. The
cl oser the markets to each other, the stronger were the co-
novenents and the bigger the adjustnments to disequilibria.
Moreover, the values of d/e, representing the equilibrium
price ratios between P, and P;, are broadly plausible: prices
were highest in the receiving areas. Thirdly, the ¢c's are
nostly positive and in sone cases enphatically so, and none of

the negative c’'s is statistically significant. Evidence of
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stronger co-novenents during the fam ne nonths may reflect the
power of the famne 'signal’ relative to the background noi se.
El even of the fourteen f's in Table 1 are negative, indicating
faster adjustnment in crisis nonths. The values are weakly
determ ned for the nost part, however (as are the g’s), which
suggests that responses varied little between normal and
crisis years. Finally, dividing the forty-year period into two
suggests that the reaction of wheat prices in 1709-10 was
stronger than in 1693-4.

Table 2 reports the results of estimating the adjustnents
six grain markets to price novenents in Paris between 1680 and
1698 as a system of seemingly unrel ated regressions (SURE)

The standard Breusch-Pagan test enphatically rejects

i ndependence (¥*(15) = 267.3), but the outcone is basically as
in Table 1 except that the coefficients are nearly al ways
better determned. In sum these French data inply markets
that were better integrated than indicated by the

hi st ori ography, and fail to support the hypothesis that
markets for grain performed "worse’ during the two fam nes

than in nornmal tines.

[ TABLES 1-3 ABOUT HERE]

Qur Finnish data refer to rye, then by far the nost
i mportant of Finland s grain crops, from October 1858 to

Decenber 1873. In Table 3 describes the in seven of Finland's
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ei ght provinces to price novenents in the province Viipuri,
usi ng both single equation and SURE estimation. Viipuri was
chosen as a likely market |eader because it was coastal and
| ocated next to Russian markets, and therefore nost likely to
be the channels for outside market influences. Again separate
estimation and SURE yield simlar outcones, though the
Breusch- Pagan test rejects independence even nore enphatically
(¥’(21) = 613.3) than in the French case, and estimation is
consequently nore efficient. As in France nearly two centuries
earlier, prices were nore synchronized during the fam ne than
in other periods. The case for slower response during the
famne is rejected by the generally small and weakly
determined val ues of f and g.*°

Finally, though the Irish fam ne was due to the failure
of the potato, the behaviour of grain markets is neverthel ess
of interest. Indian neal (or maize) and oatneal were the
cl osest substitutes for the potato. Contenporary critics
accused grain nerchants of taking undue advantage of the
situation and of making enornous profits through over-
charging. Data on grain and oatneal prices in Ireland are
plentiful. Estimating a variant of the ECM descri bed above
with weekly oats prices between early June 1846 and the end of
1847 suggested strong co-novenents and qui ck adjustnent to
di sequilibria. Comparing the cities of Cork and Dublin, for
exanpl e, inplied that over half the response to a change in

the Dublin price occurred within two weeks. Conparing
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novenents in the price of oats in Dublin and Cork with those
in London over a longer period also inplied the rapid erosion
of disequilibriumgaps (O Grada 1999: 141-3).

Consi dering the evidence of this section as a whole, the
outcone is broadly supportive of well-integrated markets both
in normal and famne tines. Co-novenents between pairs of
markets continued to be strong in crisis years, and in general

the speed of adjustnment was as fast.
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[4] A SPATI AL PERSPECTI VE:

The Law of One Price states that in a well-integrated
mar ket persistent price differences between regi ons stem
largely fromtransport costs. Let T be a vector of the
(constant) costs of shipping grain froma region to the nost
expensive region, and Py and Pr be vectors of normal and fam ne
grain prices, respectively. Then the Law of One Price inplies
that in equilibriumthe standard devi ation of prices across
regions, o, Will reflect T. Normally Pr will exceed Py this
was certainly so in all cases considered here. Thus, unless T
changes, with well-functioning markets arbitrage will produce

o(Pr) =o(Py). Aternatively, the coefficient of variation in

prices (CV) should fall during fam nes (for a sinple exanple
see O Grada 1997). Note, however, that the bad weather often
associated with famne conditions (e.g. in France in 1708-9
and in Finland in 1868) mght increase T, as would the

di sruption of trade by legislation or 'noral econony’ forces.
Thus to find no or little rise in the spatial spread of
prices during fam nes would be consistent with markets not
becom ng segnent ed.

The contrasting outconmes in the maize markets of Botswana
and Kenya in years of crisis in the early 1980s (see Dréze and
Sen 1989: 144, 155) are of interest here. In Botswana, where
the average price of maize neal rose from3.53 to 4.74 pula
per bag between August 1980 and April 1983, the coefficient of

vari ation across eighteen markets fell fromO0.07 to 0.05. In
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Kenya, however, where the average retail price of nmaize rose
from2.42 to 4.61 Kenyan shillings per kilo between January
and Novenber 1984, the coefficient of variation across

ei ghteen nmarkets trebled fromO0.15 to 0. 45.

Regi onal price data are available for all four fam nes
descri bed here. Coefficients of variation for those fam nes,
for those in Kenya and Botswana, and for two others are given
in Table 4. First | use annual data on a broad cross-section
of French towns and cities' for insight into whether grain
mar ket s became nore or | ess segnented during the fam nes of
1693-4 and 1709-10. Note first that even in normal tines the
coefficients of variation were very high.* A disruption of
normal patterns in tinmes of crisis is suggested by the inpact
on the correl ati on between wheat prices in the forty tows in
year t and year t+1. Over the period 1671-1750 the average
year-to-year correlation was +0.797, with a standard devi ati on
of 0.152. However, the correlation plumeted from+0.770 in
1692-3 to +0.322 in 1693-4 and +0.392 in 1694-5 before
recovering to +0.722 in 1695-6. Again it dropped from +0. 950
in 1706-7 to +0.271 and +0.233 in the follow ng two years,
rising to +0.599 again in 1709-10.

The coefficients of variation of wheat prices rose both
in 1693-4 and in 1709. The inplied disruption of markets was
somewhat greater during the famne of 1709 than in 1693-4; in
both cases it was mnor conpared to that in Kenya in the 1980s

(O Grada and Chevet 2002).
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| turn next to potato prices in Ireland in the 1840s.
Most potatoes grown in Ireland before the famne were for
donmestic or |ocal consunption. One of the potato’s
di sadvantages is that it was relatively costly to transport;
Hof f man and Mokyr (1984) reckon that one-fourth of the
potato’s val ue 'evaporated’” with every ten mles it travell ed.

Neverthel ess, there was an active |local trade in potatoes in
Irel and before the fam ne, and nost towns had their potato
mar ket s.

Table 4 reports evidence fromtwo sets of regiona
prices. The first summarise data contained in a parlianentary
report on potato prices in alnost four hundred Irish towns
bet ween 1840 and 1846. The nunbers are not ideal for our
pur pose, because they extend only as far as the harvest of
1845, the first to be affected by blight. Mreover because
they refer to the highest prices paid, they may well reflect a
range of qualities and varieties across the country. In
mtigation they refer to the prices paid in a single week in
January, so they have the advantage of controlling for
seasonal variation. In general, the observed interregi ona
price gaps are snaller than what transport costs would
i ndicate. This suggests that trade in potato substitutes such
as grain hel ped to arbitrage away di sequilibriumdifferences.

The second data set refers to a different, smaller sanple of
towmns with potato markets. It includes 1848, when the ravages

of blight were particularly severe. The standard deviations in
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the two panels are not strictly conparable. Note, however,

that while the coefficient of variation was |ower in 1846 than
in the preceding years, and in 1848 lower than in the years

i mMmedi ately followi ng. This seens nore consistent with orderly
t han segnented markets in the wake of the blight.*?

Two features of the Finnish data in Table 4 are apparent:
the very | ow coefficients of variation throughout, and the
rise in the coefficient of variation in the fam ne years of
1867-8. In Finland both before and after the fam ne of 1867-8
grain prices were normally highest in the northern provinces
of Qulu and Kuopio, with the nean price of rye in Qulu being
on average 10-15 per cent higher than that in Vaasa or Hane.
However, during the fam ne years the proportionate price rises
were greatest in the southwest, with the result that levels in
Uusi maa, Turku and Hane provinces were exceeded only by those
in Qulu. The severe harvest shortfalls in the southwest in
1867-8 (Kauki ai nen 1984) may account for the increases, and
the poverty of Kuopio and Qulu for the failure of prices in
those provinces to rise in tandem Put another way, in Kuopio
and Qulu an "entitlenments’ failure may have conpounded the
probl em caused by poor harvests. However, the w dening gap
between prices in the southwest and in Viipuri (Viborg) in
1867-8 | eaves unresolved the question why nore grain did not
flow west from Viipuri during the fam ne.

The 1870-3 data in Table 4 show the earlier pattern re-

establishing itself again in the wake of the famne. This
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suggests that in normal tines small inter-provincial novenents
in grain seemto have been enough to maintain the pattern
observed before and after 1867-8. At the height of the crisis,
however, we can only speculate that inter-provincial trade or
inmports fromoutside Finland were insufficient to maintain the
kind of equilibriumprice vector assunmed in our nodel. |ndeed
some inter-provincial flows nay have been reversed. The |ack
of data on internal trade and the cost of transport preclude
firmconclusions on this score.

In sumthere is sonme evidence fromthese European fan nes
of rises in the regional variation in prices during crises
relative to i mredi ately preceding or succeedi ng years. The
rises were nodest, however: the fivefold rise in the standard
deviation of prices across Kenya during 1984 offers sone
perspective. Further perspective is obtained fromthe
situation in what would | ater becone Germany-Prussia in 1816-
17, during what historian John Post (1977) has dubbed ‘the
| ast great subsistence crisis in the western world' . In these
years poor harvests led to high prices and excess nortality in
northern and western Germany, while harvests in East Prussia
were bountiful. However, trade between different parts of
Germany- Prussia was far fromfree: in Friedrich List’s oft-
cited account, ‘nunerous custons barriers cripple trade and
produce the sanme effects as ligatures which prevent the free
circulation of the blood” (cited in Henderson 1984: 22-3). In

the circunstances, the spatial variation in prices was bound
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to increase. As Table 4 makes plain, the coefficient of
variation of potato and rye prices across Prussia's eight
statistical regions during the fam ne years of 1816-17 was
doubl e the 1818-27 average (estinmated from Zeitschrift, 1871).
Note too that in India in 1943/4, at the tine of the
Great Bengali Famine, the coefficient of variation of rice
prices increased sharply above the average of preceding years
(fromO0.210 to 0.337). Only part of this rise was due to the
near-quadrupling in prices in Calcutta in 1943/4, however
(without Calcutta the nunbers are 0.219 and 0.299). The price
of rice was also high in Delhi and in D brugarh (North West
Frontier Province) in 1943/4 (Knight 1954: 308). Note too that
the variation in wheat prices across ten markets excl uding

Bengal al so rose in 1943/4. 1
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[5] SEASONALI TY AND STORAGE

Adam Smith believed that corn nmerchants were best placed
"to divide the inconveniencies of [a scarcity] as equally as
possi bl e through all the different nonths, and weeks, and days
of the year’ (Smith, 1976: 533-4). The findings of Sen (1981)
and Raval lion (1987) suggest that, on the contrary,
specul ative hoardi ng can exacerbate fam ne situations. Their
findi ngs suggest that an asymmetry in specul ators'
expectations about the state of the harvest: they tend to be
too pessimstic. Hard historical evidence on storage is
scarce: records of the Chartier farm a large-scale famly-run
enterprise at Choisy near Paris (Mriceau and Postel -Vi nay
1992: 225-226), offer one useful illustration. In normal years
such a farmwoul d be expected to conbine with grain nerchants
to produce something akin to consunpti on snoot hing over the
season. In the case at hand this nmeant small off-farm
di sposal s between July and Novenber. Figure 1 conpares nonthly
off-farmcorn sales in normal harvest-years and in 1693-4, and
shows the Chartiers disposing of nore of their corn in the
early nonths of the fam ne harvest-year than in nornal
seasons. This is hardly consistent with hoarding. Al as, one
Chartier swall ow does not nmake a sunmer, and farmrecords as
rich as theirs are the exception.

Here | build on an insight associated with MO oskey and
Nash (1984) but traceable back to Sanuel son (1957) in order to

shed further light on the role of hoarding during the fam nes
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anal ysed here. M oskey and Nash sought to infer storage
costs and interest rates in nedieval and early nodern Europe
fromthe seasonality patterns observed in grain prices. Their
argunent followed fromthe sinple prem se that those nerchants
and farnmers who store grain nust in equilibriumbe rewarded
for the opportunity cost of tied-up funds and | osses from
wast age during the storage period. A sawtooth price
seasonal ity pattern is indicated, with low prices in the wake
of the harvest giving way gradually to a maxi mum before the
new harvest conmes in. The nore inportant are fixed costs such
as storage facilities and security, the | ess sensitive
seasonal increases to the quality of the harvest. Abstracting
fromother conplications, this neans that in a well-
functioning market seasonality would at nost produce the sane
proportionate increases in prices in bad years as in good.
Then | ower -t han-normal seasonal price rises during the crisis
m ght indicate that producers were holding on to stocks in
hopes of nmuch hi gher prices at the end of the season. If, on
the other hand, the seasonal price rise was faster than usual
this could reflect either the desperation of consuners or the
fears of producers that their food stocks m ght deteriorate
(see bel ow) or be requisitioned. Hoarding during famnes, in
ot her words, inplies smaller increases than usual from
seasonal trough to peak.

In reality this presunption is conplicated by the

presence of carry-over stocks of grain fromone harvest to the
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next, and in practice there is considerable variation or
"noise’ in the nonth-to-nonth and seasonal novenents (see e.g.
Persson 1999). In Table 6 | conpare the average rises in wheat
prices between Septenber in year t (at the beginning of the
harvest year) and June in year t+1 (before prices are affected
by the next harvest) in eight French towns between the 1680s
and the 1710s. The outcone shows only weak traces of the
seasonal ity pattern noted by McCl oskey and Nash. On average
prices rose a little over the season, but they were subject to
huge year-to-year variation. However, in the fam ne years of
1693-4 and 1708-9 the rises greatly exceeded the average, in
1708-9 soaring two or nore standard devi ati ons above it. The
particularly sharp seasonal price rises during our two fam nes
do not support the view that farnmers or others hoarded early
in the season in hopes that price would rise later.

Table 7 conmpares the average rises in rye and barl ey
prices in Finland between Septenber in year t and June in year
t+1 in 'normal’ years (1859-66 and 1869-73) and in the famne
year of 1867-8 in rural districts in the provinces of Qulu,
Uusi maa, Vaasa, Kuopio, and M kkeli. The outcone shows the
seasonal ity pattern noted by McCl oskey and Nash. In the
average 'normal’ year both rye and barley prices were about
ten per cent higher in June than in the previous Septenber,
but the rise was subject to considerable year-to-year
variation. Nevertheless, the rises during the fam ne year of

1867-8 were exceptional: double to treble the average, and
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double to four times the standard deviation of price rises in
ot her, non-fam ne years. These sharp increases do not rule out
the possibility that farnmers or others hoarded early in the
season in hopes that price would rise later, but surely they
make it less |ikely.

Pot at oes seem an ideal crop for this kind of sinple
framewor k, since there was no carry-over fromone year to the
next. Indeed, before the Irish Fam ne the prices of different
potato varieties before the crisis were subject to marked
seasonality. Moreover, the seasonal rise in prices was greater
during the crisis than in normal tinmes. Wile this does not
rul e out specul ation or hoarding on the part of potato
suppliers, it certainly argues in that direction. In these
data actions speak | ouder than intentions, but it seens clear
that some traders sold quickly for fear that their supplies

woul d not keep (O Grada 1993: 116-21; 2000). %

[6] CONCLUSI ON:

We began our discussion with Adam Smith's assertion that
in the two centuries prior to 1776 no fam ne had arisen in
"any part of Europe... but for the violence of governnent
attenpting, by inproper neans, to renedy the inconveni ences of
a dearth’ (Smth 1976: 526). The French fam nes of 1693-4 and
1709-10 represented two nore cases where, as in Ireland in the

1840s and Finland in the 1860s, the catastrophic nature of
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harvest failures overwhel ned functioning markets. If the state
was to blane, it was for inadequate entitlenent transfers from
rich to poor, not for undue neddling with food markets. It is
curious how Smith, for all his allegedly wi de reading, ignored
the major French fam nes of 1693-4 and 1709-10, though he
noted (1976: 526) that he had 'pretty exact accounts’ of
several dearths and fam nes. \Wether a better understandi ng of
the history of European fam nes woul d have caused himto
nodi fy his position nust remain a noot point.

During these fam nes, markets worked nore snoothly than
m ght have been expected on the basis of a reading of
qualitative and fictional accounts. Though a spatia
perspective on grain prices produced sone evidence of slightly
greater segnentation of markets during the fam ne, an error
correction approach to regional price novenents showed that in
all cases the short-run effect captured by the co-novenent of
grain prices was nore powerful during the famne than in other
tinmes. It also yielded evidence in nost cases of a quicker-

t han- normal response to energing disequilibria. Moreover, the
data failed to support the claimthat hoardi ng was nore conmmon
during the famne than in normal years.

Taken together, our results do not rule out a further
role for markets in exacerbating these crises: a fall in
purchasi ng power in the worst-affected regions could have
aggravat ed one or nore of them because markets were so wel |l

integrated. That is an issue worth exploring further. Nor have
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we addressed the issue why market responses in pre-industrial
Europe differed so nuch to those found in southern Asia or in
Africa in the twentieth century. Still, it would seemthat a
backward agriculture, coupled with the | ack of an adequate
policy response fromthe authorities, rather than the failure
of the markets for staple foodstuffs to work, were mainly

responsi bl e for the fam nes anal ysed here.
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TABLE 1: PAI RW SE ERROR CORRECTI ON MODEL ESTI MATES

Coefficients Ang- Toul Gren-Toul Batz-Toul Pont-Paris Batz-Paris

a 0. 203 - 0. 483* -0. 334~ - 0. 480* 0. 461
b 0. 269~ 0. 886* 0. 245* 0.512* 0. 164*
c 0.132 - 0. 007 0. 312~ 0.111 0.122*
d -0. 062~ - 0. 543* -0. 116* -0.218* -0. 254*
e 0.031 0. 574* 0. 146* 0. 251* 0.111*
f -0. 067 -0.236* -0.194 - 0. 385* -0.041
g 0.091 0. 236* 0. 207~ 0. 480* 0.016
N 395 395 395 227 227

F 18.6 209. 8 27.0 64. 3 17.8

Coefficients Ang- Toul Ang- Toul Gren-Toul Gren-Toul Al b- Tou

a -0.020 -0.177 -0. 357* -0.478* -0.002

b 0. 235* 0. 349* 0.787* 0. 721* 0. 380*

c -0.003 0. 224* -0. 034~ 0. 291* -0.013

d - 0. 055* -0.195* - 0. 645* -0. 492* -0.393*

e 0. 064 0. 143* 0. 648~ 0. 516* 0. 388*

f -0.013* -0.028 -0. 302~ -0.272 0.118

g 0. 009* 0.076 0. 357* -0.272 -0. 087

N 239 156 239 156 197

F 4.8 16.9 124.5 45.1 7.8
Coefficients Bat z- Toul Batz-Toul Batz-Ang Bat z- Ang

a 0.231 -0.510 0. 206* -0. 348

b 0. 190* 0. 241* 0.121 0. 391*

c 0. 421~ 0. 255 -0. 227 0. 306

d -0. 134~ - 0. 285* -0.122* -0. 236*

e 0. 088* 0. 281* 0. 087 0. 252*

f - 0. 365* -0.023 0.019 -0. 302*

g 0. 401~ 0. 086 0. 495~ 0. 348*

N 239 156 239 156

F 17.2 15. 4 5.4 23.1

Key: Ang=Angoul éne; Batz=Montbat zon; Par=Pari s;
Pont =Pont oi se; Gren=G enade; Toul =Toul ouse; Al b=Al bi

(*) significant at 1%/ evel

N=239 (1680- 1699); N=227 (1680-1698); N=395 (1680-
1712); N=156(1700-1712); N=197 (1696-1712)
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TABLE 2 COVPARI NG SURE AND SEPARATE ESTI MATI ON RESULTS:
FRANCE( 1680- 1698)

SURE Estimation (M) Separate Estimation (QOLS)
| Coef z Coef t

_________ e e e e e e e e e e e e e e e e e e e e e e e e e mmm e mmmmmm e ——m— - -
Angoul éne

a | -0.116 -0.75 -0.120 -0.76

b | 0. 143 2.62 0. 140 2.52

c | -0.108 -1.73 -0. 106 -1.67

d | -0.115 -4.60 -0.095 -3.52

e | 0. 101 3.87 0. 086 3.14

f | 0. 080 1.67 0. 069 1.35

g | -0.075 -2.31 -0. 064 -1.87
_________ o o o o e o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mmmo -
G enade

a | 0. 379 2.16 0. 167 0.94

b | 0. 070 1.14 0. 058 0. 95

c | 0. 259 3.68 0. 259 3.70

d | -0.192 -6.05 -0.099 -2.81

e | 0. 082 3. 66 0. 046 1.98

f | -0.160 -2.39 -0.113 -1.52

g | 0. 089 2.33 0. 060 1.43
......... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mmm o m - =
Toul ouse

a | 0.624 3.15 0. 349 1.73

b | 0. 066 0. 99 0.0/9 0.77

c | 0. 214 2.76 0.4/2 2.45

d | -0.195 -5.95 -0.0/5 -3.11

e | 0. 070 2.93 0.0/9 1.75

f | -0. 106 -1.49 -0.1/9 -0.11

g | 0. 060 1.44 0.1/7 0. 07
_________ o o o o e o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mmmo -
Mont bat zon

a | 0. 502 3.02 0. 461 2.72

b | 0. 165 2.94 0. 164 2.89

c | 0.135 2.06 0.122 1.83

d | -0. 263 -5.71 -0. 254 -5.19

e | 0.113 4,08 0.111 3.85

f | -0. 030 -0.32 -0.041 0.41

g | 0.025 0. 46 0.016 -0.27
......... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmm - =
Pont oi se

a | -0.481 -2.33 -0. 480 -2.29

b | 0. 526 6. 60 0.512 6. 30

c | 0. 096 1. 06 0.111 1.20

d | -0.257 -4.74 -0.218 -3.58

e | 0. 286 5.31 0. 251 4,22

f | -0.352 -4.29 -0.385 -4.31

g | 0. 353 4. 40 0.383 4,40
_________ o o o o e o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mmmo -
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Correlation matrix of

dgren
dbat z
dt oul
dpont
dang
droz

coocoopr

TABLE 2 conti nued

0. 439 -2.63
0. 354 5.76
0. 043 0. 63
0. 164 -2.49
0.174 2.84
0. 342 -4.44
0. 304 2.63

dgren

0000

. 2473
. 7659
. 1197

3384

. 0859

OQO0OO0OOr

Br eusch- Pagan t est

dbat z

. 0000
. 2876
. 1339
. 1114
. 0418

of i ndependence

resi

dual s in SURE estinmation

dt ou

1. 0000
0.1225
0. 3148
0. 0246

dpont dang dr oz
1. 0000

0.0974  1.0000

0.3909 -0.0395 1.0000
chi 2(15) = 267.25, Pr

= 0. 0000
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TABLE 3: ECM ESTI MATES FOR FI NNI SH PROVI NCES (1858-1873)

SURE Estimation (M) Separate Estimation (OLS)
| Coef z Coef t

_________ e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmm e m—m— - -
Qulu

a | 0. 280 -0.30 0. 360 0.39

b | 0.474 3.79 0. 463 3. 66

o | 0. 980 3.96 0. 876 3. 46

d | -0.153 -3.72 -0.127 -2.58

e | 0. 159 2.79 0. 127 1.98

f | -0.204 -2.60 -0.101 -1.10

g | 0.224 2.49 0. 104 1.00
_________ o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e e mmmm ==
Vaasa

a | 0. 225 0. 40 -0.058 -0.10

b | 0. 331 4.37 0. 327 4.32

c | 0. 462 3.08 0. 376 2.49

d | -0.117 -5.41 -0.073 -2.81

e | 0.111 3.57 0.078 2.28

f | 0. 061 0.90 0. 200 2.43

g | -0.071 -0.97 -0.223 2.53
_________ o s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e e m e mm ==
M kkel

a | -2.376 -2.75 -2.340 -2.62

b | 0.462 4.34 0. 464 4. 28

c | 0.716 3.46 0.726 3.43

d | -0.250 -5.33 -0. 276 -5.33

e | 0. 350 5.39 0. 376 5.33

f | -0.236 -1.59 -0.162 -0.98

g | 0.231 1.52 0. 154 0.91
_________ o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e mm e e m e mm - =
Uusi maa

a | -0.080 -0.13 0.171 0.28

b | 0. 441 5. 38 0. 375 4.43

c | 0. 463 2.96 0. 504 3.16

d | -0.265 -6.15 -0.137 -2.37

e | 0. 266 5.18 0.128 1.95

f | -0.276 -2.68 -0. 345 -2.55

g | 0. 337 3.00 0.401 2.72
_________ e e e e e e e e e e e e e e e e e e e e e e e e e mmm e mmmmmm e m——m— - -
Kuopi o

a | -0.041 -0.06 0. 018 0.03

b | 0.424 4.78 0.414 4.58

c | 1. 253 7.34 1. 267 7.29

d | -0.224 -5.27 -0.198 -4.01

e | 0. 236 4.90 0. 207 3.83

f | 0. 046 0.58 0. 082 0.91

g | -0.062 -0.74 -0.100 -1.06
_________ e e e e e e e e e e e e e e e e e e e e e e e e e e mmm e mmmmmmm e ———— -
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TABLE 3 CONTI NUED

_________ e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e e m e mm ==
Tur ku
a | 1. 260 1.87 1.139 1.70
b | 0. 349 3.82 0. 340 3.73
c | 0. 556 2.98 0. 340 1.76
d | -0.217 -6.63 -0.169 -3.76
e | 0. 165 4,02 0.123 2.44
f | 0. 107 1.81 0. 246 3. 06
g | -0.094 -1.41 -0.261 -2.93
_________ o s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e e m e mm ==
Hame
a | -0.598 -0.52 0. 004 0. 00
b | 0. 647 4.10 0. 581 3.60
c | 0. 964 3.14 0. 846 2.68
d | -0.370 -8.13 -0. 288 -4.62
e | 0. 390 5.57 0. 285 3.31
f | -0.166 -1.48 -0.005 -0.03
g | 0. 196 1.62 0. 021 0.13
Correlation matrix of residuals:
doul dvaas dmi k duus dkuop dturk dhom
doul 1.0000
dvaas 0.4798 1.0000
dmk 0.1771 0.3397 1.0000
duus 0.4421 0.4287 0.3412 1.0000
dkuop 0.4574 0.3825 0.2462 0.3398 1.0000
dturk 0.3454 0.5561 0.2428 0.5554 0.3894 1.0000
dham 0.2276 0.4227 0.2446 0.6014 0.2474 0.7014 1.0000
Breusch- Pagan test of independence: chi?2(21) = 647.356, Pr = 0.0000
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TABLE 4: THE SPATIAL VARIATION IN PRICES

Location Dates clr
Finland 1859-64 0.049
Rye) 1867-68 0.049
1870-73 0.059
Ireland 1840-45 0.32
(Potatoes) 1846 0.29
Ireland 1848 0.12
(Potatoes) 1849-51 0.18
France 1690-93 0.287
(Wheat) 1694-95 0.438
1696-99 0.230
France 1705-08 0.352
(Wheat) 1709-10 0.438
1711-14 0.234
France 1736-39 0.220
(Wheat) 1740 0.391
1741-44 0.315
Botswana Aug. 1980 0.07
(Grain) Apr. 1983 0.05
Kenya Jan. 1984 0.15
(Grain) Nov. 1984 0.45
Germany 1816-17 0.356
(Potatoes) 1818-27 0.186
Germany 1816-17 0.311
(Rye) 1818-27 0.158
Germany 1816-17 0.188
(Wheat) 1818-27 0.099
India 1938/9-1942/3 0.210
(Rice) 1943/4 0.337
India 1938/9-1942/3 0.152
(Wheat) 1943/4 0.234

Note: famine years ate italicized.
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ENDNOTES:

1. Part of the underlying research was made possible by the award
of a Presidential Fellowship at University Coll ege Dublin.
Thanks to Kevin Denny, Karl-Gunnar Persson, Jean-M chel Chevet,
M chael Moore, Joel Mkyr, Kari Pitkanen, Kevin O Rourke, and
Jeff WIlianmson for hel pful comrents on earlier versions.

2. Wl 1, not quite, since the cost of storage inplies a gradual
reduction in consunption over the harvest-year

3. See too Francois Quesnay’s remark in his article on corn in the
Encycl opédie: 'the pretext of renmedying fam nes in a kingdom by
intercepting the trade in grain between the provinces, gives rise
to further abuse which increase suffering, destroy agriculture,
and deci mate the revenues of the kingdom (in Quesnay, 1958:
494n., nmy own translation).

4. Young did not blane grain nerchants, however. In Travels in
France he stressed their part in mnimzing the danger of fam ne,
and denounced the anti-specul ator sentinment of the cahiers de

dol éance. In The Question of Scarcity Plainly Stated, pronpted by
the near-fam ne of 1800, he argued that the harvest shortfall was
"great and real [and] a very high price a necessary consequence’,
agai nst critics who blaned artificial manipulation by hoarders
and specul ators. But Young did not fully trust nerchants’

j udgenent of the size of the harvest, and as secretary of the
Board of Agriculture urged the necessity of a nationa

agricul tural census (Young, 1793: ch. 18; Young, 1801; Rashid,
1980: 499; Gazley, 1973: 416-7).

5.For background see Kauki ai nen 1984; Kii skinen 1961; Lefgren
1973.
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6. Fogel (1992) has characterized famnes in early nodern Europe
as due to anticipated rather than true harvest failures. The

fam nes anal ysed here do not fit such a pattern. In Finland 'the
harvest of 1867 failed seriously: what was | eft anobunted to about
hal f the normal crop’ (Kaukiainen, 1984: 241), while the
admttedly limted quantitative data avail able on France in 1693
and 1708 suggests that the harvests of those years were also
severely affected (Lachiver, 1991: 118, 308-9).

7. Richard Cantillon, witing in the 1720s, was probably the
first to describe the LOP as both descri bing both an equilibrium
condition and an adjustnent process(1997: Part 1l, ch. 5):

The price difference between the capital and the
provi nces nmust pay for the costs and risks of
transport, or otherw se cash will be sent to pay
t he bal ance and this will go on until prices and
in the provinces reflect the | evel of these costs
and ri sks.

8. Al ogoskoufis and Smth (1995) is a good introduction to ECM
Before estimating an ECM the individual price series had to be
tested for stationarity. 1In all cases the hypothesis that the

i ndi vidual series had a unit root could be firmy rejected.
Estimation with differences in the logs of prices and the gaps
between the | ogs of price pairs produced results very like those
reported here.

9. The data (for which | amgrateful to David Wir and Jean-M che
Chevet) refer to market or nercuriale prices. Gaps were very few
and these were plugged by sinple interpolation.

10. El sewhere (O Grada 2001) | exanmine the outcone of treating
Vaasa as market |eader and the reaction of prices in the renote
northern province of Qulu to novenents in the other seven
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provi nces. The outcome corroborates the results reported in Table
3.

11. The underlyi ng data base, which was kindly supplied by David
Weir of the University of Mchigan, refers to forty towns and
cities. For details see O Gada, 2001b.

12. Across the eight statistical provinces that would constitute
t he Ki ngdom of Prussia in 1871 the coefficient of variation of
wheat prices averaged 0.074 over the 1841-70 period and that of
rye prices 0.117 (estimated from Zeitschrift, 1871).

13. Far greater segnentation between regi onal markets for potatoes
in bad years is suggested by early nineteenth century Gernan
data. Across Prussia's eight statistical regions the coefficient
of variation of potato prices during the fam ne years of 1816-17
was doubl e the 1818-27 average (estimated from Zeitschrift,

1871) .

14. An alternative scenario is also plausible (conpare Ejrnaes and
Persson, 2000). The inter-provincial differences in grain prices
before 1867 seemto have been much small er than those suggested
by transport costs. Perhaps this was because in normal years

ot her goods and | abour were | ess expensive to nove than grain,
and substituted for grain shipnments between the provinces. |If
so, a crisis-induced increase in grain shipnments between regions

m ght well have have increased the spatial variation in prices.

15. The rice prices refer to the twelve markets reported by
Kni ght (1954). The wheat prices exclude Cuttack (Orissa
Province), for which there is no quotation in 1943/ 4.

16. Cork city newspaper reports refer to the quantities of
pot at oes traded on six city markets between 1842 and 1848. On
the eve of the fam ne, the outcone reveals a market which spread
sales well over a harvest season beginning in early autum.
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Conparing the pattern in 1845-6 with that in 1842-43, 1843-44,
and 1844-45 indicates that the proportion of sales early in the
season was hi gher than before. In 1846-7 again sales were
proportionately higher early in the season. This outcone is
consistent with that indicated by the seasonal pattern in prices
(O Grada, 1999: 147-9).
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