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A b s t r a c t 

We bring new evidence to bear on McCloskey's argument that farmers in the open 
fields reduced risk by scattering their land holdings. The new evidence is the grain output 
from a number of plots of land in two French villages, Onnaing and Quarouble, during 
the years 1701-1790. When combined with prices and wages, the output figures provide 
financial returns for each plot of land, and financial theory then allows us to construct 
land portfolios that minimize portfolio variance for a given mean return. The virtue 
of using returns (rather than simple output correlations) is that the returns take into 
account the price fluctuations farmers encountered. They also allow us to distinguish 
the benefits of scattering from those produced by crop diversification and they do so 
with greater accuracy than the output figures. In the end, the returns demonstrate that 
scattering of land holdings provided relatively little insurance. The real reduction in 
risk came not from scattering but from the diversification across crops inherent in the 
three-field system. 
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1 Introduction 
In a celebrated series of articles, Donald McCloskey has sought to elucidate the most 
puzzling mystery of medieval and early modern agriculture-the scattered holdings that 
prevailed across the open fields of northern Europe. Whi le historians had long invoked 
population growth, inheritance laws, the difficulties of plowing, or a primeval spirit of 
egalitarianism to explain why peasants dispersed their holdings throughout the open 
fields, McCloskey argued that the practice served as insurance against agricultural risk. 
In the jargon of finance, the scattered plots of land were a diversified portfolio that 
protected a peasant against weather, pests, and natural disasters. A strip of land in a 
damp hollow might bear fruit in searing drought, while one on a sunny hillside might do 
so in frost or flood. St i l l others might let crops survive locusts or hail . For a cautious 
peasant, dispersing plots of land must have seemed a better strategy than risking hunger 
when the harvest dipped perilously low. 1 

The virtue of McCloskey 's argument is that it accounts for a major obstacle to techno­
logical change. To be sure, the open fields were far from universal in Europe, particularly 
before the later Midd le Ages, and the rigidity of open field farming should not be exag­
gerated. Gra in yields did improve on the open fields; farming practices on them-contrary 
to what is often assumed- were not always hemmed in by unyielding regulation. 2 Even 

*We wish to thank Lance Davis for his comments. 
'McCloskey 1972, 1975, 1976, 1989, 1991. 
2Recent work by both historians and archaeologists suggests that although the scattered fields and 

open field farming date quite far back in some places (as in parts of England) they were by and large 
an invention of the later Middle Ages; even then they were unknown in much of Europe (Rosener [1986] 
pp. 57-61, 130; Chapelot and Fossier [1985] pp. 50, 170-174; Abel [1978] pp. 19-20, 73-83). Grain yields 
apparently rose on English open fields (Allen and O Grada [1988]; Yelling [1977] pp. 146-173). The yield 
figures here, though, are somewhat controversial; for the controversy, see Allen [1988], Overton [1979, 
1984], Turner [1982, 1984]. As for the regulation of open field farming, it is often assumed that the 
grazing rights and the communal crop rotations associated with the open fields restricted innovation, 
but such was not the case, for example, in much of France; see the masterful discussion in Meuvret 
[1977-88] (2 (Texte): 11-46). Moreover, it was quite possible to have open fields and scattered holdings 
without either grazing rights or communal crop rotations: Thirsk [1964]. 
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agronomy experiments and from the records of manorial farms in order to estimate R. 
Neither source is entirely reliable. 

The agronomy experiments correlate yields on individual plots of land, but since they 
involve late nineteenth-century methods of cultivation, they make for a rather strained 
comparison with medieval and early modern farming, as McCloskey himself acknowledges. 
If one were to overlook such difficulties and simply extend the experimental correlations 
back into the past, then R would be perhaps 0.80 or so, a dauntingly high correlation. 
McCloskey argues, not unpersuasively, that this is merely an upper bound for R, because 

the experimenters carefully controlled and thereby eliminated 
sources of variation among plots. But the variation among the plots may also have been 
reduced by the very different agricultural techniques utilized in open field farming. 6 If 
so, then R may have indeed been as high as .80. 

The evidence from the manorial records is also imperfect. It concerns, not the indi­
vidual strips of land within a single village, but entire farms located in separate villages. 
The problem here is the distance between the farms: because they lay in separate com­
munities, the distance between them was far greater than that between typical strips 
in a single village's open fields. Unfortunately, the distance and the output correlation 
are related. As the distance between manorial farms increases, the output correlation 
falls; presumably, the correlation R between typical strips does the same. McCloskey 
is therefore forced to extrapolate from the distance-correlation relationship for manorial 
farms in order to estimate R for strips, but even though he restricts himself to nearby 
farms, he is s t i l l dealing with properties that are much further apart than the strips in an 
open field village. His extrapolation is thus quite risky; as he himself admits (McCloskey 
[1989] pp 40-41), the 0.60 estimate for R that he derives from the extrapolation "may be 
too low to represent the correlation facing a peasant in one open field in a village." 

What we need, obviously, are yields from plots of land that are much closer together-
precisely the evidence that seems impossible to find. Yet such evidence does exist and 
we have located it, surprisingly, in published documents. It comes from the unusual tithe 
records unearthed by Morineau for his study of the evolution of French grain yields.7 The 

6McCloskey [1989] (pp. 39-40). The common practice of sowing maslin (mixed rye and wheat) was 
but one technique of traditional open field farming that reduced the variation in yields among plots. 
One reason farmers planted maslin was that the sturdier stalks of rye prevented the wind and rain from 
beating down the fragile wheat. The maslin would therefore diminish yield variations due to differences 
in exposure among plots. See Meuvret [1977-88], vol. l(Texte): 148, and passim, for this and other 
techniques of plowing, sowing, and harvesting that might have also lessened the variation among plots. 

7Morineau [1971], pp. 32-35, 97-162. His evidence comes from the Archives departementales du Nord 
in Lille [henceforth AD Nord], 4 G 3456-3457, 5379-5731, which we have also examined. Though rare, 
similar sources can occasionally be found in tithe records and in the documents concerning seigneurial 
dues such as the champart, but they always seem to lack the virtues of Morineau's documents. Whereas 
his sources track grain yields on separate parcels of land for centuries, most other records stop after 
a short time or make it exceedingly difficult to follow the yield on the same parcel of land. That was 
the case, for example, with the champart records in the Archives departementales du Calvados (Caen), 
H 2873- 2874, and with those in the Archives departementales des Yvelines (Versailles), 55 J 348-351. 
Other sorts of documents that would shed light on scattering are also rare-in particular, evidence that 
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records in question concern the tithe levied by the Cathedral of Cambrai in two northern 
French villages, Onnaing and Quarouble. Located only 4 kilometers outside the city of 
Valenciennes, the two villages were adjacent, their centers a mere 2 kilometers apart. 
The villages and their environs (part of the area known as the Hainault) had come to the 
classic three-field crop rotation rather late in the Midd le Ages, but the three-field regime 
was certainly established by the sixteenth century, as were the hallmarks of open-field 
farming, including grazing on the stubble. The region was also one of scattered holdings, 
wi th typical plots measuring between roughly 0.1 and 1.0 hectares. 8 

The Cathedral possessed the right to an 8 percent t i the on certain parcels of land 
known as taques in Onnaing and Quarouble. There were 27 of the taques, covering 
49 percent of the surface of Onnaing and 39 percent of Quarouble. Unl ike most tithe 
owners, who leased their tithe rights out for a fixed cash rent over a number of years, 
the Cathedral of Cambrai insisted on collecting its tithe in kind one year at a time, and 
it did so separately for each taque. By the eighteenth century, the process of collection 
had settled down to a routine. On the eve of the harvest, the cathedral would auction 
off the right to collect the tithe on each taque to the highest bidder, wi th bids made not 
in money, but in grain-wheat if the standing crop on the taque was wheat, oats if it was 
oats. The highest bidder had the right to 8 percent of the crop on the taque after the 
grain farmers had harvested it; he owed the Cathedral either the amount of grain he had 
bid or a cash payment equal to the bid times the post harvest price of grain in nearby 
Valenciennes, where his payment was due. 9 

In the eighteenth century it was the cash that changed hands, although the Cathedral 
continued to insist on bids in k i n d . 1 0 The bidders were by and large residents of Onnaing 
and Quarouble, presumably farm owners whose workers were already out in the fields 

operating farms (as opposed to owned farm land) were actually scattered. Landownership was certainly 
scattered, but whether the operating farms were is not clear, because the rental market could have 
rearranged holdings considerably. 

8Sivery [1977] (pp. 88-89, 98-106, 112, 132); Morineau [1971] (pp. 34, 98); Lefebvre [1959] (pp. 47, 
90-91, 210-217); Demangeon [1905] (pp. 345-57). We do not want to suggest that the local agriculture 
was rigid and backwards. By the end of the eighteenth century, for example, local farmers had adopted 
a number of progressive techniques, such as the planting of clover, the preparation of seed with arsenic, 
the use of a wide variety of fertilizers, and intensive hand cultivation of small plots. 

9Archives Departementales du Nord, 4 G 3456; Morineau [1971], pp. 32-35, 97-162. The cash 
payments were based on the November 30 price for wheat and the Christmas price for oats-the dates 
when the wheat and oats payments were due in Valenciennes. In addition to the tithe rights on the 27 
taques, the Cathedral possessed similar rights on parcels known as the espiliers. Areas are not available 
for the espiliers, in contrast to the taques, but the espiliers appear to have been smaller bits of dispersed 
land, sometimes outside the usual crop rotation. In the eighteenth century the espiliers produced 25 to 
30 percent of the total tithe income from both taques and espiliers: Morineau [1971], p. 98. We will use 
the espiliers for some but not all of our calculations below. 

1 0 T h e Cathedral considered switching to long-term cash leases at the end of the Old Regime, but the 
Revolution cut short the project: Morineau [1971], p. 100-102. It probably adhered to the in-kind bids, 
even though the tithe was actually paid in cash, because it wished to protect its tithe rights against legal 
attack. When in-kind seigneurial dues were let out on long term cash leases in the region of Onnaing 
and Quarouble, the lease sometimes paved the way for a legal argument that the rights to the dues 
themselves had lapsed; the Cathedral might have feared the same fate for its tithe rights if they were 
leased for cash. See Lefebvre [1959], p. 148-50. The eighteenth-century auctions stipulated that the 
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bringing their own harvested grain into local barns. For them the marginal cost of hauling 
in a lit t le additional grain from the taques was low, al l the more so since they probably bid 
on the taques where their own crop stood. W i t h the marginal cost of bringing the tithe in 
near zero, it is reasonable to assume that the highest bidder would offer an amount equal 
to 8 percent of the quantity of grain standing on the taque. Such an argument assumes, 
of course, that competition among the bidders would drive their profits down to zero, 
but the bidders were numerous and no one seemed to monopolize the tithe collection. 
On July 26, 1707, for example, the cathedral auctioned off the right to the tithe on 7 
taques planted in wheat and 11 planted in oats to a total of 21 high bidders - usually, a 
separate high bidder for each taque. 1 1 

The winning bids thus furnish an estimate of 8 percent of the grain output on each 
taque. But what precisely were the taques? Averaging 41 hectares in size, they were 
too large to be individual strips of land. Rather, each taque was a group of adjacent 
strips, all sown with the same crops and in all likelihood ploughed in parallel-what was 
termed a furlong in England, or a quartier or delle, to cite but two of the common 
names in other parts of France. Indeed, on occasion the Cathedral even called the taques 
"quartiers." Each taque therefore included the holdings of a number of individuals and 
each was planted with a single crop or left fallow in any given year. The crop would of 
course change with the three-field rotation, shifting from wheat to oats and then to fallow 
before beginning the cycle anew. In turn, each taque belonged to one of the three larger 
land units in each village that made up the three field system - units called great fields 
in England and known in Hainault as royages. Each royage included all the taques and 
other parcels that were sown with the same crop and moved through the crop rotation 
together. 1 2 

tithe be levied in kind and that bids be made in kind, but final payment had to be in cash: AD Nord, 
4 G 3456. 

11AD Nord, 4 G 3456, July 26, 1707, and passim; because a few of the tithe rights were won by joint 
bidders, there were more high bidders than taques. Conceivably, one individual could have monopolized 
collection of the tithe on each taque, but a perusal of the eighteenth-century auction records suggests 
that was not the case. Unfortunately, the auction records do not list the number of individuals who bid 
for each taque, but Morineau argues that it was probably large because numerous individuals usually 
had holdings on each taque: Morineau [1971], p. 34, 102. For evidence that the high bidders were 
local farmers, see ibid, p. 102, and AD Nord, 4 G 3456, July 9, 1784, where all 11 of the high bidders 
for taques in Onnaing were from Onnaing, and all 9 in Quarouble were from Quarouble. Presumably 
bidders would have adjusted their bids slightly to reflect the difference between the farm gate price and 
the Valenciennes price for grain, but this adjustment can be safely ignored because Valenciennes was a 
mere 4 kilometers away. It also seems reasonable to ignore the risks involved in the collection process. 
They were minimal-the grain was ready for harvest and the bidders did not have to guess the future 
price of grain-and with a handful of risk neutral bidders the auction should have soon pushed very close 
to eight percent of the grain on the taque. 

1 2 F o r the size of the taques, see the corrected areas in Morineau [1982] 2:625-643. For the use of the 
word "quartiers" to describe the taques, see AD Nord, 4 G 3442, and for the peculiar meaning of the 
word royage in Hainault, see Godefroy, Dictionnaire du francais medieval, s.v. "royage". One taque, 
known as Dessous-la-Crete, seemed to have two parts: 35 hectares in the first royage in Onnaing and 20 
hectares in the second royage in Onnaing. Each part was counted for our purposes as a separate taque. 
Al l areas here concern only the taques and not the additional parcels known as espiliers, for which no 
areas are available. 
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To calculate total costs, we began with estimated labor inputs derived by George 
Grantham. The numbers we used were those Grantham gives for the region that included 
Onnaing and Quarouble - the French department of the Nord (Table 2 ) . 2 9 The next step 
was to combine Grantham's labor inputs with an appropriate local wage series in order 
to compute total labor costs, but finding such a series proved difficult. The regional 
archives (the departmental archives of the Nord) did not seem to have a suitable source 
for eighteenth-century unskilled wages-wages paid in cash with tasks specified-and no 
appropriate published series exists for the region. We were therefore forced to rely on 
the wages of unskilled laborers in Paris. As could be expected, Parisian wages were 
higher than those in the countryside near Onnaing and Quarouble: eighteenth-century 
evidence suggested that Onnaing and Quarouble wages ran only 65 percent of what they 
did in Paris. We therefore set our wage series equal to 65 percent of the Parisian series; 
variations in this figure led to similar results. 3 0 

was practically next door. Some seventeenth-century prices from Valenciennes are published in Morineau 
[1971], p. 103, but the published series stops before our own period, the eighteenth century. While 
additional prices for the eighteenth-century may well exist in the manuscript Morineau used, the prices 
from Valenciennes leave much to be desired. In the first place, the units for oats are not entirely clear (on 
this, see Sivery [1977], pp. 64-65), and, worse yet, the prices seem suspiciously repetitive, particularly 
after 1650. Prices series from other nearby markets suffered from even more serious problems. In Douai 
and Lille-the two other obvious markets-intractable problems with units and monetary conversions 
rendered available price series useless. That left Montdidier as the closest market with reliable prices-
slightly closer than Charleville and much closer than Abbeville. The Montdidier prices did correlate 
highly with the available Valenciennes prices (r = 0.70 for wheat, 0.50 for oats, 0.69 for wheat when 
differenced, 0.36 for oats when differenced), and their movement seemed particularly close before 1650, 
when the Valenciennes prices seemed more reliable. The Montdidier prices are taken from de Beauville 
[1875] 2:501. 

2 9 G r a n t h a m [1991], pp. 8-10. We use Grantham's estimates for stiff soils circa 1750. Grantham's 
figure for threshing combines an estimate of the time required for threshing a hectoliter of grain and a 
figure for average yields. He reports that threshing operations consumed one man day per hectoliter of 
output and that average yields in the Nord were seventeen hectoliters per hectare. Since we already have 
yield estimates, we multiply our yields by Grantham's man days per hectoliter estimate in calculating 
our costs for threshing. 

Labor inputs for oats were not exactly the same as for wheat, which benefitted from more manure and 
more plowing. Grantham attributed fallow plowing and manuring operations (both of which came after 
the oats but before the wheat) to wheat production. In constructing our returns, we treated oats in two 
different ways. The first assumes the same amount of plowing for oats as for wheat and the second places 
plowing used in oat production at half of Grantham's wheat plowing input figure. In both cases, all 
manuring operations were attributed to wheat and none to oats. The results presented here will be for 
the returns figures computed assuming the same plowing for oat production, although our conclusions 
hold up regardless of which oat return measure is employed. Harvesting costs were assumed to be the 
same for both crops, for in contrast to most parts of France, the scythe was used for both wheat and 
oats in the Nord in the eighteenth century. Threshing oats took slightly less time but the differences 
were small enough to ignore. For details, see Meuvret [l'977-'88], 1 (Terte): 166-69, 1 (Notes): 175, note 
11; Tessier [1787-1821] s.v. "Battage". 

3 0 Guignet [1977] (p. 566) contains wages for female lace makers in Valenciennes, but we need the 
wages of unskilled males. Furthermore, his series only covers the years 1748-1774. The evidence that 
local wages were 65 percent of those in Paris comes from a variety of sources. Young [1931] reported 
that wages were 0.6 livre/day in Picardie, which lay between Paris and the Hainault. Paris wages at the 
time were near 1.25 livre/day, suggesting that countryside wages were only fifty percent of Paris wages. 
Deyon [1967] noted that workers in the city of Amiens, also between Paris and the Hainault, received 0.6 
livre/day in 1700-20. Paris wages during this period were hovering just below 1 livre/day. In the 1720s 

12 







portfolio variance. To achieve an expected return of 0.055, for example, a landowner 
could consolidate all his holdings in royage one in Onnaing; his portfolio would then 
have a variance of .004297. Were he instead to adopt a mean-variance efficient portfolio, 
he would spread his holdings according to the weights shown in Table 6, opposite the 
expected return of 0.055. He would then own land in royages one, three, four, five, 
and six, and his portfolio variance would fall to .000753. Compared to the portfolio 
consolidated in royage one, the variance would have dropped 82.5 percent. 

At first glance, the dramatically lower variance might appear to support McCloskey 's 
-argument about scattering; but a closer look at the evidence suggests otherwise. What we 
have to examine are the correlations between the financial returns of the various royages. 
When the correlations are low or negative, the landowner can indeed cut his portfolio 
variance by scattering his holdings. But when they are highly correlated, scattering does 
little to spread his risk. 

For the royages, the returns correlations are either over 0.97 - and hence far too high 
- or else negative (Table 6). If scattering really did reduce risks, then why would some 
of the correlations be nearly one? Such high correlations might be understandable for 
royages within the same village, where the effects of scattering would be muted, but the 
pairs of royages with high correlations (royages one and four, royages two and five, and 
royages three and six) all lay in different villages. In separate villages, where the effects 
of scattering would presumably be most pronounced, the correlations should be low or 
negative, but certainly not above 0.97. 

To be sure, there are other royages with negative correlations. But what distinguished 
them was not scattering but the crops they grew. In every case, if a pair of royages had 
a negative correlation, then the royages grew different crops. In Onnaing, for example, 
royages one and two were never sown with the same crops: they marched through the 
crop rotation one year apart. Their return correlation was -0.242. Like royages one and 
two, many of the royages with negative correlation lay in the same village. The same 
was true of royages four, five, and six in Quarouble. If McCloskey's argument about 
scattering were correct, the correlations would not dip so low for royages wi th in a single 
village. 

Apparently, what did reduce risk was not scattering but the crop diversification in­
herent in the three-field system. The royages with low correlations never grew the same 
crops. Those with high correlations (royages one and four, two and five, and three and 
six) always did (Table 6). Whether the royages were in different villages mattered litt le 
- contrary to what McCloskey's argument would lead us to expect. After a l l , if he were 
correct, the correlations should have been consistently high for royages in the same village 
and consistently low for royages in different villages. 3 4 It is clear that a landowner did 

34 McCloskey does not deny the importance of growing different crops, and he might rightly argue that 
both scattering and crop diversification reduced risk. The issue then is whether scattering provided much 
additional insurance. If it did, then we could detect the effect of scattering by looking at the returns 
correlations between royages growing different crops. These correlations should be much lower when the 
royages are in different villages and the effect of scattering is more pronounced. For our royages, though, 
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not have to scatter his fields wildly to reduce his risk; rather, he simply had to farm land 
in each of the three parts of the crop rotation. The crop rotation gave h im the necessary 
crop diversification, and he did not have to sow dozens of additional crops. 

Here McCloskey might counter that scattering across royages is not a fair test. The 
royages, he might say, were too large and heterogeneous. Encompassing a wide variety of 
soils, they would already have exhausted the benefits of scattering. If so, then li t t le would 
be gained by holding land in different royages, beyond the benefits of crop diversification. 
Our results, he might conclude, would come as no surprise. 

Yet it is not so easy to dismiss the evidence from the royages. If they seem too large 
- keep in mind that they are hardly larger than the manorial farms McCloskey himself 
uses - then the analysis can be repeated for the taques, which are certainly small enough 
to reveal the benefits of scattering. A n d if scattering mattered, independently of crop 
diversification, then its benefits should stand out even on taques sown with the same 
crops. In other words, a landowner should be able to reduce his portfolio's variance by 
spreading his holdings across different taques, and he should be able to do so even if the 
taques grew identical crops. 

Was this possible on the taques? Consider, for example, the taques in royage three 
in Onnaing. They all grew the same crops, year in and year out. If the royages were 
indeed large and heterogeneous, then the six taques in royage three must have offered 
considerable opportunity for diversification by scattering alone. The returns correlations 
suggest, however, that these taques provided little in the way of insurance. Although 
their returns correlations are not as close to one as some from the royages, they are 
st i l l quite high: they range from 0.743 to 0.960 (Table 7). None are negative. A n d the 
correlations are just as large for the other taques that grow the same crops - for instance, 
those in royage six in Quarouble. 

There is another way to appreciate how meager were the benefits to scattering across 
the taques in royage three: solving the portfolio problem. If we solve it for a landowner 
who can divide his holdings among these taques, we quickly see how lit t le insurance 
scattering brings in the absence of crop diversification (Table 8). The solution with the 
lowest possible variance - one that might appeal to an ultra cautious landowner - had 
an expected return of 0.412 and a variance of .002467. It was scattered, but one could 
do almost as well without any scattering at all , simply by holding land in a single taque, 
taque five, which returned .0404 and had a variance of .00253. Similar ly a landowner 
could concentrate his land in taque three and achieve a return of 0507 and a variance 
of .004194. To get a similar return (.0505) along the mean variance frontier, he would 
have to scatter his holdings over three taques, yet his portfolio variance would diminish 
only slightly to .003943. Gone were the gigantic reductions in variance that a landowner 
could enjoy by holding different royages and diversifying his crops! 

they are hardly lower at all: they average -0.230 for royages in the same village and -0.233 for different 
villages, which suggests that scattering's contribution was minimal. Output correlations for taques lead 
to the same conclusion. 
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One might argue that l imi t ing the landowner to the taques in royage three is too 
restrictive. W h y not let h im range over the eleven taques in royages three and six? 
Although they al l grew the same crops, they spread over two villages and so offered 
ample opportunity for scattering to work its supposed magic. Yet adding the five extra 
taques from royage six did l i t t le to reduce the portfolio variance (Figure 2). Usually it 
declined by only 5 or 6 percent with the addition of the extra taques, even though they 
allowed the landowner to hold land in Quarouble instead of just Onna ing . 3 5 

Not that scattering was completely ineffective. If we consider the portfolios made 
up of land from the toques in royage three, we see that many along the mean-variance 
efficient frontier involved some scattering (Table 8). Furthermore, holding a scattered 
portfolio was clearly superior to concentrating one's land in a plot such as taque four . 3 6 

But by and large, scattering did litt le to reduce the portfolio's variance, and as insurance 
it paled to insignificance besides crop diversification. After al l , a landowner could protect 
himself simply by rotating his crops; he did not have to scatter his fields. 

If scattering provided so l i t t le insurance, why did it persist? The answer may lie with 
Fenoaltea's ideas, revised to take into account the imperfections of the pre-industrial 
labor market. Or it may lie with the workings of the land market, as Bruce Campbel l 
has proposed. 3 7 Bu t for the moment scattering remains what it has long been, a matter 
of mystery. 

35 The royage six taques did contribute somewhat more at higher rates of return. With only taques 
from royage three, for example, the highest achievable expected return was .0534 with a .006073 variance. 
With the addition of taques from royage six, the optimal portfolio of assets with nearly the same return 
(.0535) included land in taques three, six, seven, and nine; its variance was .04738, some 22 percent 
below that of the portfolio restricted to the taques from royage three. 

3 6 I n equilibrium, the price of taque four would presumably decline enough so that it too would be 
held. Our imputed rent on taque four is probably too high and the return too low - a sign that we 
undoubtedly erred slightly in correcting for rent differences among the taques. Such errors, though, 
should not disturb our results, because the returns correlations matrix would remain nearly the same. 

3 7 Campbel l [1980]. He attributes scattering at least in part to the workings of the land market, but 
he fails to explain why buyers did not prefer consolidated holdings. If they did, then the land market 
should have led to concentration, unless it was obstructed by some intriguing imperfection. 
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Note: In Grantham's calculations, wheat farming requires labor for four tasks: pre-
harvest operations, manuring, harvesting, and threshing. Pre-harvest operations cover 
plowing, harrowing, sowing, and weeding. Manuring includes loading manure, transport­
ing it to fields and then spreading it. Harvesting comprises cutting, binding, stooking, 
and transporting output from fields. 

The figure for threshing is actually a combination of two of Grantham's other esti­
mates. He argues that threshing required 1 manday of labor per hectolitre. He gives 
the average yield on fields in the department of the Nord as 17 hectolitres per hectare. 
Mul t ip ly ing these two numbers yields an estimate of the average labor input per hectare 
associated with threshing in the Nord. For our returns, we computed the labor inputs 
associated with threshing by mult iplying the output on each of our fields (measured 
in hectolitres per hectare) by Grantham's estimate of 1 manday of labor per hectolitre 
threshed. 
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