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1 Introduction

Fam ing is risky, In the sense that outoom es are strongly affected by unpredictable
exogenous factors beyond the control of fam ers. Egpecially in poor econom ies, where
farm ers have little access t© developed nsurance and creditm arkets, risk plays a central role
both in the choice of crop m ix and in the hstutional anangem ents In agriculture, which
affect productivity and w elfare. The m easurem ent of risk, how ever,, is difficult, because we
seldom have the kind of detailed observations thatw ould allow us t© separate the In pacts of
nfluences such asw eather, fam ers’ skills, access to other nputs, biological factors, and the
Iike. This paper is ntended as a first part of a larger projct to measure risk i a pre-
nhdustrial agriculure. The chosen area, the central Talien region of Tuscany before W orld
War I, is rich In Jong term agricultural data, because is tenure systan , sharecropping,
required detailed accounts, m any of which have survived. The question w e are asking, at
this stage, is sinple: whatw as the level of risk faced by fam ers n a M editenanean area?
How m ightthishave affected institutions and crop m ix?

2 Background and Data

Th this section w e provide som e background Tn order to place ourdata 1 a historical
context, first presenting the debate on Talian agriculture during the 19th and early 20th
centuries, and second discussing the data used in ouranalysis.

21 Tenancy and A gricullure in Early 20th C entury Taly

The conventional view holds that Talian fam ing w as dom nated by nefficientand
backw ard tenure systam s, such as sharecropping, which distorted hcentives and led t©
suboptim al allocative decisions. T recentyears, how ever, econom ists have argued that this
view is an pirically unproven, and evidence to the contrary has been presented.

The twom ahn features of the falian econom y 1 the yearsbeforeW orld W ar Iare its
findam entally agrarian character (n 1911 fam g accountad for 55 5 percent of the Tabour
force, and 46 percentofGDP Fenoaltea 1983, Toniolo 1990)), and its dualistic nature, w ith
a relhtvely rich ndustrial N orth and a poor agrarien South. Before 1914, N orthem regions
had per capia noom es and productvity between 25 and 5 tin es greater than the South s
(Federico 1996, Galassi and Cohen 1992, Zamagni 1978), a gap that has not shown a
tendency to shrink (Zam agnil993).



Dualign and the persistence of a lrge agrarin sector are the man themes of
m odem Talian econom ic history .G ram sci (1950) and Sereni (1946, 1947) argued thatatthe
tin e of political unification (1861), i odem' agrarian nsttutons only existed in N orthem
Taly, where the preconditions were set for agriculiural grow th and eventually ndustrial
developm ent. On the contrary, In central and Southemn Taly, feudal residues' discouraged
productvity-enhancing nvestm ents and kept the peasantry I a sate of poverty and
subjection t© rural lords. A s the issue of tenancy systam s is central t© our paper;, it is
w orthw hile discussing these arnrangem ents n som e detail.

The conventional w isdom holds that pre-1914 mral Jaly can be divided m three
areas. h the N orth, farm Ing w as a m arket oriented business ruin by Iandow nersw ith salaried
w orkers, orby rich tenants paying fixed rents. Share tenantsw ere comm on In som e areas n
the N orth butw ere usually w ell off peasants who could supply their own draftanin als and
tools (Poni 1982). I central Taly, where share contracts were by far the m ost comm on
tEnure systam , croppers w ere usually poor and unablk t© supply capital equiom ent. Fam s
w ere an all and Intensively cultvated, but little m achinery w as used . Further South, roughly
from Rom e down, Jarge latfindia w ere Jeased by an Indolentand absenteeist aristocracy t
m ddlem en who then sublet to an all peasants or hired Jandless Bbourers at peak tin es.
Agriculure in the Centre and South was thus starved of capital, as evidenced by its Iow
productvity and prim itive technigques. H ence, the conventional story goes, the backw ardness
of ialy s econom v, and 1n particular the poverty of the South.

M odem research has cast a great deal of doubt on this view . Recent work
Bevilacqua 1990, Lupo 1990, Galassi and Zam agni 1994) has shown thatboth landlords
and peasants in the South w ere w illing t© Innovate and ke risks under the right conditions,
ntoducihg new crops and adjusting their crop m ix when the m arket provided adequate
Tncentives. Further, the view of tenurial arrangem ents as ‘feudal residues’ has been seriously
undem ined. The nsttutions of miral Taly have been reassessed by Cohen and Galassiin a
series of papers gpproaching tenure choice as an agency problam under obctive consttaints
(1990, 1992, 1994 ; Liuporini end Parigi 1996 for fom alm odelling) . Their exam hation of
factor proportions and productvity for sharecropping areas I central Taly suggests that
productvity differences had more t© do with the envirorm ent n which fam ers were
operating than insttutional problem s. Cost benefit analysis of capital nvesm ents on



sharecropped farm s has revealed that delayed m echanization n central Taly was due notto
tEnure anangem ents but to relhtive factorprices G alassi 1993). M oreover, the South, lIong
pictured as a Jand dom nated by large estates w orked by w age Jabour, tums out to contain
contractual arangeam ents of m uch greater variety and htricacy . W e w ould argue that these
tEnancy reltionships represented 1ational regoonses by Endlords and tenants t© the
problam s ofhigh incom e variance, lncom plete ornon-exisent creditand insurance m arkets,
adverse ncentives, and delicate cash crops.

Th the N orth, where the clim ate allow ed fam ers a w der range of crop and livestock
choice, diversification w as effective as a risk-m anagem ent technigue. Sm all scale creditw as
also easier to com e by, and evidence suggests thatatall events crop yvields n N orthem Taly
were less variable than in the hot and dry Centre and South G alassi and Cohen 1994).
Relhtvely Jow risk and weak agency problan s not surprisingly w ere associated w ith fixed
rentorw age contracts. Sin ilarm otivations explain w hy fixed rentand w age contracts n the
South were Iinked w ith grain grow Ing, exoept that greater exogenous risks there forced
fam ers o divarsify by entering nto m ultple contracts. Share tenancy in the Centre and
South was associated w ith tree crops, while n the North share tenants w ere m ore often
faitm ers who had access t© some non-tradesble nput. The difference between the
sharecropped farmm s n the C entre and the crop-gpecific share contracts comm on in the South
can alo be explaned as diversification, as In the rskier environm ent of the South
sharecroppers preferred t© fam  scattered plots mather than eke on a single fam as 1 the
Centre.

The case for the reassesam ent of the traditional story rests largely on the assertion
that mportant item s in the M editenanesn crop m Ix weare subfEct t© particularly strong
exogenous nfluences. The m easures of risk previously used t© support this G alassi and
Cohen 1994, 590), suggestive though they m ay be, are undeniably crude. Th this paper, we
use an adaptation of the approach used in financial analysis for the assesam ent of rigk, ©
give a better picture of the risk characteristics of the agricultural estates typical of 19®

century Tuscany .



22 TheData.

The advantage of share contracts from  the pergoective of the historical econom ist is
that they require both parties t© kegp accurate accounts. Egpecially where Iandow nership
w as concentrated, as n Tuscany, and Endlords used hired m anagers, the accountbooks of
num erous fam s have survived, so thatprecise records exist for Jong periods of tim e. By the
19th century, Individual sharecropped fam s foderd) belonging t© large landlords w ere
usually grouped together in a central organisation called a fattorda. The Attoria in effect
finctioned as an adm Mistrative body, m onitoring individual tenants and kesping accounts
for each ndividual podere, and as an Inplam ents pool, purchasing expensive or
ndivisible capital nputs such as threshing m achines. It is from the account ledgers of
three Tuscan fattorie from 1870 to the GreatW ar that all data used In this work were
obtained. h order of size, they are: C erbaia, 372 ha, near Sovicille, 15 km w estof Siena;
M acereto, 315 8 ha, near Casciano diM urlo, in the clay soils 25 km south of Siena; and
Poggio leRose, 25 5 ha, In Costafabbri, 5 km south w estof Siena.

Simated in the heartof Tuscany, these farm sw ere selected because they represent
three types of terrain comm on throughoutcentral Taly . C erbaia is Jocated in w ooded hills
some 60 km inland, n an area of mtensive cultivation over difficult ground, where
tem peratures drop dram atically in w nter. M acereto is n undulating country w ith dense
clay soilswhere a relatively extensive form of farm ing w as practised. Poggio leRose isa
gnall faim Jjust outside the city lm its, 1 an area of dense settlam ent and nntensive
agriculiure. The three farmm sw ere adm istered by the sam em anager over this period, and
their Jedgers are kept In the State Achive In Siena (ledgers for 1900 and 1909 are
m issing). Our chronology reflects the need to have a sufficiently long tim e period
undisturbed by w ars and political upheavals before the ntroduction of m achmery I the
post=1945 years.

The fattordia ledgers were organised in three parts. The first recorded the
landlord g share of output produced over the accounting period, the seed distributed,
revenues from sales, and expenditures. The division of output occurred after the seed for
the next season had been set aside, o the quanttes reported here consist of tw ice the
outputrecorded in the accounts plus seed. The second part of the accountlbooks reported



statem ents of outstendng debtor creditbetw een tenants and landlords, and the third dealt
w ith livestock on each podere. The reliability of ledger entres is usually reckoned to be
very good.

A 1l poderi on these fam s were continuously Jeased w ith share contracts in the period
under consideration, w ith the exception of Terre a M ano in the M acereto farm , where
wage workers w ere used. W hile over tim e som e poderi w ere sold or bought, w e have
focused our analysis on those 16 poderi for which we have an unntermupted rmun of
observations (8 In the Cerbaia fam , 5 - mcluding the plot farm ed w ith w age w orkers -
forM acereto, and 3 for Poggio Le Rose) . Each of these produced a variety of crops, on
average betw een 8 and 10. For all annual crops (exceptm aize) w e have nform ation on
sead distrbuted annually t© the sharecroppers. W e do not, however, have a way of
m easuring how much land was ussd for trees (grapevines, olive trees, m ulberres for
silkw om s, fruit trees) w hich form ed an In portentpartof these farmm s’ toal output, nordo
we know what proportion of the farm consisted of wooded areas (m ost relevant for
Cerbaia). Som e products that w ere probably In portant in the sharecroppers’ economy
fooultry, eggs, products of vegetable gardens, charcoal) w ere not recorded by the famm
adm nistration, since the Jandlord did notreceive a share. The variability of the croppers’
ncomesmay thus appear som ew hat distorted I our calculation, but there is no way of
Judging whether this is by excess or defect. Sharecroppers, n any event, tended t©
consum em ostof their share of the outputrather than sellng iton them arket.

3 An aem pirical analysis of outputrisk

The output from agriculural actvity represents an uncertan retum on a substantal
capital nvestm ent n Jand, seed, etc. A sw ith any other risky Investm ent progoect, risk can
be contmlled to some extent by means of diversification. The greater extent of
diversification availbble t© Jandlords owning large estates, than t© tenants depending on the
w orking of a an allpodere, is an issue relevant to m any agpects of agriculure. n particular,
risk-sharing has Jong been recognised as a possibble m otivation for the w desoread use of
sharecropping contracts. I the absence of risk, sharecropping is som etin es seen as an
Tefficientsystem w hich w eakens tenants’ econom ic hcentives by in posing an anangan ent
equivalent to an output tex. In an earlier article, dealing w ith Tuscan agriculture in the



fifteenth century, we found that sharecropping was partcularly inportent for plots
producing w Ine and olive oil, both of which are crops produced from Jong-lived capital
goods (vines and olive trees). A possible altemative explnation for the persistence of
sharecropping w as given, basad on tw o Institutional and technical features: thatenforcesble
Iong-tem tenure contracts could notbem ade (shce tenants alw ays had the right to Jeave);
and thatvines and treesw ere vulerable to dam age from cultivation pattems producing high
short=tarm output, at the expense of the Jong-term value of the underlying capial goods. T
this context, the output tax mplicit n sharecropping could have the beneficial effect of
deterring opportunistc shorttem behaviour.

It is difficult to distinguish between the rsk-charing and opportunism m odels
w ithout having a clear picture of the relationship betw een risk and outputm ix, and also
the relative degrees of risk bome by tenants and Jandlords under alternative tenure
contracts. This Jatter issue depends on the Jandlord ‘s scope for reduction of risk by m eans
of output diversification. In the nstitutional stucture of sharecropping In this region,
crop choice was in the hands of the Jandlord, who (orwhose agents) storad the seed and
distributed itto the tenants. The Iandlord m ay then be expectad t© have pursued an estate-
w de diversification stategy, spreading the crop portfolio across poderi. Tw o constraints
Iim ited his freedom of choice In any given year, however, one technical and one
nsttitional. First, the fact that a large proportion of the esate’s @nd each podere’s)
outputw as produced by tree crops w ith long lead tim es and high sunk costs m eant that
apid adjustm ents of the portfolio w ere not feasible. Secondly, because tenants relied on
the produce of the plot for their subsistence, the Jandlord could not avail him self of his
a1l discretionary pow er over crop choice w ithout incurring resentm entand opposition. Tn
part this could be m itbgated by acting t© an ooth consum ption over tim e for tenants w ho
fell mto anrears, but this was hardly an atiractive option if tenants w ere then unable to
settle. The expectation then is that the crop m ix w ould change slow Iy over tim e.

31 A fram ework for the analysis of outputrisk

Define the follow Ing notaton. chf (t) is a measure of the output of the cth crop

produced by the pth podere n fatora f, durhg year t, where ¢ = 1.. C. X;f(t)jsa



corregponding vector of systam atic, pradictable nfluences on the output, ncluding Jnd,
Jabour, seed and other Inputs allocated t© the crop, and extermal conditions conditions such
as the tenant’s ability, and the predictable com ponent of Jocal clim ate. The technology is
assum ed o be as follow s:

Ve (0= m(X5, ©)+ 15 © a)
where yo. (t) is the natural Jog of outputt YO, m(ng (t)) = E[y;f (t)‘X;f (t)] is the

pf

predicable com ponent of cutput, and ¥, (£) = v, (O — m( Xe (t)) is the random or risky
com ponentof output. N ote that, if m( X ;f (t)) can thoughtofas the sum of tw o com ponents:
the (og) ofan hital nvestm entof resources, m© ; and a ram aning com ponentreflecting the

system atic part, T°, of the retum on that Ivesm ent. Defining M © as ~ ,we can then
write:

ﬁ = PR g re(xe )+ 2 © @)

h this sense, J;ff (t) can be viewed as the unpredictable part of an approxin ate rate of
retum on assets em ployed.

Our objctive is t© analyse the extent of output risk at the level of the individual
podere, the Attoria and the esate as a whole, and t© assess the way that the allocation of
1isk betw een Jandlord and tenants is mfluenced by crop m 1x and diversification . A s curbasic
ndicator of risk, we use the conventional notion of volatlity, defined as the stendard
deviation of the unpredictable com ponentof the retum on assets nvested . A tthe Jevelof the
ndividual crop and podere:

S = 1/va1<rpcf) G)

! O utput ism easured here i value tem s, w ith outputs valued at the average (over the w hole period) of the
accountng prices used I the fatoria records. True m arket prices are not available, so our analysis
necessarily abstracts from price risk. O £ course, even if actual crop prices w ere available, so thatw e could
conduct the analysis in term s of the risk associated w ith nom inal farm ncom e, there w ould stll rem ain an
elem ent of risk associated w ith unpredictable local variations In real ncom e stemm ing from the general
consum erprce levelw hich m ightbe conelated w ith varations n farm yeilds.




The total output of an agriculural unit is analogous t© an Invesm ent portfolio, w ih
potentially different retums on each of the constituent crops. Since all crops are affected t©
som e extent by a comm on set of w eather and husbandry conditions w ithin arty one year,
there is Iikely t© be som e covariation of the retums on different crops. If the covarianees are
large and positve, then there will be little scope for risk reduction by diversification,
w hereas if the covariances are an all @nd particularly if they are negative), landlords w ith
Jarge diversified crop portfoliosw illbenefit from substantially reduced outputrisk . The total
outputrisk forany particularpodere depends on tw o factors: the crop m ix and them atrix of

contam poraneous covarances betw een the retums on different crops. The crop m I is

represented by a CX1 vector m . of crop loadings, whose cth element is defined as

I\T;f/z:izll‘fd The covarencem atrix of retums is Q . = {s cd= l...C} ,where 5%

pf

is the covariEnce between r; () and r; (t) . The ndex of total outputrisk is then:

S e = varm . 'T,) = \m 'Q m @)
where r; istheCX1 vectorof random crop retums.

Analogous risk m easures can also be defined at the attoria and estate levels. Fora
partcular fattoria £, containing nr ndividual poderd, the vector of portfolio shares, m ., is

Cnx1 and isdefined as:

m

My M) .o M M) ©6)

— 1 [
"’ zr;il z;M ;f

The corresponding covariencem atrix of retums is:

_Qlf Pl; ° ° Plrf1f
Pa

Q.= ©)
_Pnffl * * Pnff,nfl anf ]

w here prq is the CXC m atrix of covariances betw een the crop retums on the pth and gth

poderiw ithin Attoria £ The risk for attoria fis then:



£ g (7)

An analogous expression is used t© constiuct the risk m easure for the whole estate. In that
case, with 16 poderiusad In the caloulations, and potentially 15 different crops, the orderof
the Joadng vectorand covariancem atrix is 240 .

32 Estm ates

T inplem enting this approach t© risk m easuram ent, we are faced w ith the
problan that both the covariance m atrices Q and the Joading vectorsm are unknown and
must be estm ated. The risk ndices could be estin ated straightforw ardly if data were
availbble for the vectors 1, .H ow ever, these are notobservable, and m ustbe constructed as
the residuals from som e form of regression relationship used t© approxin ate the system atic
part of the relationship (1). This isnota sim ple m atter; the regression finction m(ng (t))

represents the variations over tin e 1n the Jeand allocated t© each crop, the am ountof seed and
fertiliserusad, JHbour and capial puts and the sate of know Jedge and technology .M ostof
this com plex of factors isnotrecorded in the farm  Jedgers, and only a sin ple approxin ation

o m(X;f (t)) Is therefore possible. Fortunately, our sam ple period w as one of sability and

relhtvely slow change In the character of Talien agriculure. Apart from a few cases of
periods w hen particular crops w ere discontinued on particular podere, there is no obvious
evidence In the output or seed series of m ajor shifts In the allocation of land to Individual
crops, w ithin poderd. W ith 16 poderiand up t© 15 crops one each, it isnot feasble to show

all the outputseries graphically .H ow ever, figures 13 show the outputs of them ain crops on
three representative poderi: Casanova n the Cerbaia fatoria; Palazzo M acereto) and

Poggio kRose (in the attorda of the sam enam e).
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Figure 3 Outputshares for the Poggio le R ose podere

Four sets of estin ates w ere produced, using altemative approaches t© the

estim ation of the fimction U () and ndicators of yvield. The four approaches are as

follow s:

1. Linearregression of Jog outputon a constantand tim e.

. Lnearregression on a constentand tim e of a dependentvariable defined as the

Jog of either output divided by seed (for the five crops w heat, oats, vetches,
Jeans and broadbeans) or output (forall other crops) .

A non-param eteric regression of log output on tine, using the Nadaraya-
W atson kemel estim ator, with a Gaussian kemel and bandw dth h=5 (see

Héadle, 1990; Pudney, 1993). Heuristcally, this am ounts t© estn ating the

height of the regression finction at any date, using a am ooth Jocal averagig
procedure n which 90% of the w eight is given to cbsarvationsw ithin 16 years

orso of theyearin question.
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. A non-param eteric regression on tin e of a dependent variable defined as the
Jog of either output divided by seed (for the five crops wheat, oats, vetches,
beans and broadbeans) or output (for all other crops) . The N adarayaW atson
kemel estin atorw asused, w ith a G aussian kemel and bandw idth h=5.

These altemative approaches produce differing estim ates, but a comm on
patterm em erges. For the sake of brevity, w e reproduce here only one setof results:
those for the non-param etric trend regression gpplied t© Jog output @pproach (i),
but these are broadly representative of the otherm ethods also . To give an dea of the
ability of nonparam etric regression o capture nonlnear trends In the output data,
figures 4 and 5 show the estim ated trend and raw data fortw o cases: wheatand w Ine
forthe C asanova podere atC etbaia.

LOG OUTPUT
w
U

25

2 T T T T T
1860 1870 1880 1890 1900 1910 1920

YEAR
Figure 4 A ctualand fitted Jog outputofw heatatC asanova (C ertbaia)
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Figure 5 A ctualand fitted Jog outputofw e forCasanova € erbaia)

Tables 1, 2 and 3 give the estin ated risk m easures S ;f of the psaudo—tetums on

each crop, sgparately for each podere. The crops clided In these @bles are only
those forwhich an output is recorded n at Jeasthalf of the 45 years coverad by the

sam ple period.

Tablel

Standard deviations of estim ated retums on crops for the plots of

the C etbaia fattorda (on-param etric trend estim ates)

Asciano Casanova Castellina Colombaic Cerbaiola Chiusho Poggiarelle Chiusa

W heat

B roadbeans
V etthes
Oats
Beans

M aize

W e
(okil

W ool
Cheese
Sik
Chestnuts

0206
0500
0625
0660
0.760
0594
0552

0336
0373
0896

0201
0549
0616
0522
0578
0403
0492
0876
0234
0634
0929

0222
0536
0500
0340
0580
0463
0565
0694
0260
0505
0990

0237
0529
0571
0507
0557
0527
0369
0.668
0294
0447
0466
0918

0350
0.706
0.724
0679
0.742
0561
0463
0.845
0523

0906

0497

0257
0464
0473
0458
0467
0336
0439
0888
0167
0280
0499
1.002

0244
0578
0602
0526
0640
0415
0412
0952
0178

1.004
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Table?2 Standard deviations of estim ated retums on crops for the plots of
theM acereto Attoria (on-param etric trend estim ates)

M acereto  Palazzo Palazaccio TemealM ano Barotoli

W heat 0.795 0671 0693 0499 0202
Broadbeans | 1201 1.037 1300 1413 0661
V etches 0.845 1.094 1183 - 0647
Oats - 1225 - - 0.723
Beans 0965 1271 0911 - 0.748
M aize 0.827 0833 0.826 - 0383
W ne 1.040 0841 1.023 0821 0528
oil 0908 - - - -

W ool 0872 1277 1147 - 0436
Henp - 0814 0979 - 0547
Cheese - - - - 0465
Sik 0682 1.015 1653 1.789 0367
Chestnuts 0.845 - - - -

Table3 Standard deviations of estim ated retums on crops for the plots of the
Poggio leRose fattorda ton-param etric trend estim ates)
Casanova Pozzo Poggio Je rose

W heat 0487 0205 0298

Bmadbeans 0519 0594 0670

M aize 0569 0467 0545

W ne 0545 0508 0.685

0il 1396 1261 1.069
Henp - 0408 -

Sik 0589 0954 0277

The first obvious conclusion that em erges from  these estim ates is that risk
varied enom ously across crop types. h particular tree crops wine, oil and
chestnuts) w ere clearly associated w ith high Jevels of ocutput risk. If we re-do the
analysis for two com posite crops: tree crops and all other crops and then calculate

outputw elghted averages of the S ;f across all poderd, the result is an average risk

Index for tree crops oughly double the size of that fornon-tree crops (@ble 4).
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Table4 Standard deviations of estim ated retums on tree crops and non-tree
crops (non-param etric trend estim ates)

Tree crops N on—tree crops A Il crops
Estate level 0328 0149 0150
Fatoria level' | 0437 0196 0202
Podere level 0571 0295 0276

 outputw elghted averages of risk Indices foroutputs aggregated o estate level
2 outputw eighted averages of risk Indices oroutputs at the Attoria level
? outputw eighted averages of risk ndices foroutputs at the podere level

R igk also varied considerably across poderd, even for the sam e crop — for instance
the risk m easure for wheat ncreases by a factor of four aswe go from the least to the
m ost risky podere. Unavoidable estin ation and specification errors m ay play som e part
n this, but the rbustness of this finding across the four approaches we have used
suggests that it is m ost lkely t© be the outtom e of differences in m icro-clim ate, soil
conditions and famm ing technique.

A second finding is that riskiness varied substentially across poderd, but was
everyw here extram ely high for tenants and considerably low er at the attoria and estate
level. The landlord thus appears t© have pursued a successfiil diversification strategy in a
risky region, and vet the very fact thathe was able to do =0 raises In portant questions
about the role of rik In tenure choice m this case. H igh outputvariability, once the trend
is factored out, is detected In the sam ple both over tim e w ithin a given plot, and mn the
sam e year across different poderi. Croppers’ perform ance, In other words, was not
observable ex post from  the harvest: the Jevel of noise w as sim ply too high. The concept
ofa ‘nom al’ year is elusive 1n this context, as is the idea of using other croppers’ harvest
as a benchm ark to Judge the effortput in by any given mdividual. This ism ade clear by
nspection of the conrlations betw een retums on different crops w ithin the sam e podere,
and for the sam e crops across different poderi. There are too m any of these conelations
forus to reproduce them n full, buttables 5-7 are typical. They show them ain betw een-—
crop correlations for one representative podere (Casanova) and the betw een-plot
conelations for two im portant crops: wheat and w ine. The ram arkable feature of these
tEbles is how low the conelations are. On the basis of these, itwould be very difficult
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ndeed t© judge the perform ance of one tenant by com paring his output w ith that of

another.
Table5 C onelations betw een crop retums for the C asanova podere

W heat Bmwadbeans Vetthes Oats Beans M aize W ne oil
W heat 1.00 -0.03 0.07 -0.00 028 014 029 013
Broadbeans | -0.03 1.00 016 0.02 0.08 015 0.04 0417
V etches 0.07 016 1.00 016 025 003 0.08 021
Oats -0.00 0.02 016 1.00 0.07 0.05 015 -0.00
Beans 028 0.08 025 0.07 1.00 019 026 011
M aize 014 015 003 0.05 019 1.00 017 015
W e 029 004 0.08 015 026 017 1.00 003
0il 013 017 021 -0.00 011 015 0.03 1.00

Table6 C onelations betw een retums on w heat forvarious poderi
Asciano Casanova M acereto Barottoli Pozzo Poggio

Asciano | 1.00 0.78 0.02 055 025 033

Casanova| 0.78 1.00 0.06 034 036 032

M acereto | 0.02 0.06 1.00 020 0.09 -0.05

Barottoli | 055 034 020 1.00 022 021

Pozzo 025 036 0.09 022 1.00 038

Poggio 033 032 -0.05 021 038 1.00

Table7 C onelations betw een retums on w ine forvarious poderi
Asciano Casanova M acereto Barottoli Pozzo Poggio

Asciano | 1.00 0.88 044 0.73 0.70 054

Casanova| 0.88 1.00 041 066 054 059

M acereto | 044 041 1.00 039 024 026

Barottoli | 0.73 066 039 1.00 053 041

Pozzo 0.70 054 024 053 1.00 062

Poggio 054 059 026 041 062 1.00

The scope for diversification of output risk is summ arised In figure 6, which

show s risk m easures for crop portfolios at the level of ndividual poderd, Aatorie and the

estate as a whole. To do this, we have estim ated the portfolio share vector, m , In each

case as the vector of output value shares. E Jam entary portfolio theory suggests that high

risk should be accom panied by high expected retum, so the use of output shares, rather

than nital investm ent shares (which are not observed), gives slightly too high a weight
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o riskier elem ents of each porl:Eo]jo.2 N evertheless, unless risk pram Ja w ere very large
ndead, the bias introduced by this w ill be an all, and w e believe that figure 6 gives a
relisble qualitative picture of the way that diversification w orked In practice. The scope
for diversification w as clearly very lJarge. From the podere to fattoria level, portfolio risk
m easures tend to fall significantly, the Jargest declnes being 50% ormore. From the
atoria o esate level, there are further falls n riskness of up t© 40% orso.

W e have said that the Jandlord seam s t© have successfully diversified at the estate
Jevel.H e alo acted as a banker, an oothing outconsum ption fordifferentpecple atdifferent
tines. W hile we do not know tenants’ net credit position for these years, there is stong
evidence that sharecroppers w ere often net Jenders t© the estate In which they worked, at
tim es for considerable sum s (Pagolini 1890; Tassmnari 1914; Fattori 1973; G iacintd 1974;
V ioknte 1983; Nucci and Pellegrinotd 1994). The complexity of the contract clearly
an erges from these considerations. centive com patbility i a situation characterised by
strong m oral hazard and m etering uncertainties, risk sharing on an esate level wih
cultivation prone to dram atic ocutputsw ngs, creditscreening (the Jandlord had inform ational
advantages I credit provision, as well as being able t© resort to credible threats, that an
external moneylender lacked) and with it the replacam ent of mcomplete or poorly
fimctioning m arkets, all have been recognised In the theoretical literature (Singh 1989).
W hatis in portanthere is that they clearly em erge from ouranalysis of crop risk

2 It is possble © nventm ethods for ‘elin nating’ this bias. For exam ple, if one believed that there w ere
sufficiently good m arkets for risky assets at the tim e, one m ight use the capial asset pricing m odel t©
estin ate § coefficients for each crop on each podere, and use these to Infer the the underlying nvestm ent
shares, given assum ptions about the safe rate of interestand the ‘m arket’ risk pram um . H ow ever, thism ay
be strteching credulity rather too far, and is n any case unlkely t© change figure 6 In any inporant
qualiative sense.
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C onclusions
There are m any m odels of famm tEnure and consequent tenant behaviour. A t Jeast

three factors are critical n this lierature. One is the incentive properties of alemative
contract types, through the different i plicit output texes they emnbody. A second s the

control of Jong-lived assets such as vines and trees, In situations w here equally Jong-lived
tEnancy conttacts cannot e enforced, and where the objctives shorttarm production and
Iong-tErm m aintenance of the capital assetsm ay be in conflict. A third is outputrisk, and the
soope that Jandlords have t© control thetr ow n risk by diversification of their crop portfolios,
and to share risk w ith tenants by m eans of form al crop sharing or nform al insurance and
banking activities.

T this paper, w e have tred to assess the scale and nature of outputrisk in the context
0f 19" and early 20" century Tuscan fam ing fn ainly conducted under crop-gharing tenure).
Our findings m ake itvery clear that risk w as an extran ely in portent factor; that lendlords
were In a vary advantageous position relhtive to thelr tenants In temm s of risk; that risk
sharing is Iikely t© have been a m ajpr factor underlying the use of sharecropping tenancy .
This Jast pomt is particulrly so n the case of tree crops, for which risk Jevels were
extram ely high.

The large random  com ponent of ocutputw ould also have had another effect that is
Inportant for theories of tenure choice. The gpparently random fluctuations In output
betw een and w ithtn poderi and crop typesm usthave m ade itvery difficult for Jandlords t©
dentify ‘shirking’ tenants w ithout the m ost carefiil and costly m onitoring of the process, as
w ell as the output, of production by indi/idual tenants. This creates a presum ption in favour
of Incentive-com patible tenancy contracts thatreduce the required extentofm onitoring.

Tkt is always going t© be difficult to separate these and other nfluences on the
contract choice decision . W e believe thata reasonable view Is an erging : that sharecropping
was an anangem ent that may have satisfied a number of cbjctives sim ulteneously. Tt
allow ed vulherable tenants to share outputrisks w ith Jandlords, w hilst setting tenants’ w ork
Tnecentives ata pontw hich encouraged m ore effort than a w age contractw ould have done,
butgave less encouragam ent to shorttemm overproduction from Jong-lived tree crops than
rental contracts would have done. Sharecropping contracts also had the advantage of
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ram oving from Jandlords the necessity of estim ating the optim al rent to charge — som ething
thatw ould have been difficult, given the Jarge varations in output levels across Individual
poderi.

R eferences
Bevilaoqua, P ., ed. (1990), Storia dellagricolura imliana .V enice: M arsilio, 3 vols.

Cohen, J.S. and Galassi, F. L. (1990), "Sharecropping and Productivity: Feudal R esidues
T Talian A griculure, 1911 ." Econom ic H istory Review 43,4, 646-656.

Federico, G . (1996), "Ialy 1860-1940: A little known success story." Econom ic H istory
Review 49,4,764-7/86.

Fattord,M . (1973) “L ‘econom ia delM ugello nel XV IIT secolo (1757-1767): le produzioni
e b formazione del reddito I alcuni poderi campioni.” Rivisa di Stora
dell’Agricoltura 13, 3,78-96

Fenoalea, S. (1983), "Iely." n P. K. O Bran (Ed., Railways and the Economic
D evelopm entofiW esterm Europe.London: M aan illen, 49-120.

Galbssi, F.L. (1993), "™ ezzadria e sviluppo tecnologico tra 800 e 900." Rivista di Storia
dellAgricolura 33,91-123.

Galssi, F. L., and Cohen, J. S. (1994), "The Econom ics of Tenancy in Early Tw entieth
C entury Southem Taly." Econom ic H istory Review Second Series 47, 585-600.

Galbss, F.L . andCohen,J.S. (1992), "La agriculura italiena, 1860-1930: tendenciasde la
produccidn y diferencias en Ja productividad regional." in L . Prados de Ja Escosura,
and V . Zam agni Eds.), E1ldesarrollo econdm ico en Il Europa del Sur: Espafia e
Talia en perspectiva histdrica .M adrid: A lienza, 139-70.

Galbssl, F L., and Zam agni, V . (1994), “L 'azienda agraria: un problam a storiografico aperto,
1860-1940.” m P P D 'A ttorre, A DeBemardi [Eds.), Studi sull’agricolura ialana.
M ilan:Feltrinelli.

Giaciht, R . (1974), “L ‘econom ia diun podere chiantgiano dalprim o O tocento all'Unita
d'Talia.” Rivista diStoria dell’Agricoltura, 14, 1, 85-103.

Gram sc, A . (1950), IIRisorgm ento . Torno: Enaudi.

Hadle, W . (1990) Applied Nonparam etric Regression. Cam bridge: Cam bridge University
Press.

21



Lupo, S. (1990), I1 giardino degli aranci. I1 mondo degli agrumi nella storia del
M ezzagiomo.V enice: M arsilio.

Luporni, A ., and Parigi, B. (1996), "M ulttask sharecropping contracts. The Talien
M ezzadria .” Econom ica.63,251,445-458.

Nucci, F ., and Pellegrinottd, D . (1994), M ezzadria e sviluppo in ValdiBisenzio. Firenze:
CET.

Pasolini, M . (1890), “Una fam iglia di m ezzadri rom agnoli nel Com une di Ravenna.”
G iomale degli Econom istd, Serie 11,1, 9, 1890, 245287 .

Poni, C . (1982), Fossie cavedagne benedicon Je cam pagne.Bologna: IIM ulno.

Pudney, S.E. (1993), “Tcom e and wealth hequality and the life-cycle: a non-param etric
analysis forChina.” JoumalofApplied Econom etrics 8, 249-276.

Pudney, S. Galass, FL ., andM ealli, F. (1998), “An econom etricm odel of fam  tenures n
fiffteenth century Florence”Econom ica 65

Sereni, E ., (1947) Ilcapitalian o nelle campagne, 1860-1900.Torno: Enaudi.
Sereni, E ., (1946) La questione agraria nella rinascita nazionale ialiana . Torno: Enaudi.

Sigh, N ., (1989), “Theories of Sharecropping.” 1 PK Bardhan Ed.) The Economic
Theory of Agrarian hsttutions. O xford: C Jarendon Press.pp.33-72.

Tassinar, G. (1914), “Una fam iglia di m ezzadr nel Comune di Castellina in Chiantd”
C ontnuazione degli At della. Reale Accadan ia Econom ico-Agraria del G eorgofili
SeriesV ,11,4,289-315.

Toniolo,G . (1990), An Econom ic H istory of Liiberal ialy, 1859-1918. London: Routledge,
trans.by M .Rees.

V olante, S. (1983), “Sintesi ed nterpretazioni di dat statstic] nerent un ‘azienda agraria
toscana @ rdm no 1782-1877) : varalbili socio-econom iche.” Tn G . Coppola Ed.)
Agricoltura e aziende agrarie nell’Talia centro-settentrionale. M ilan: Franco
Angeli.Pp.425-54.

Zam agni,V . (1993), The Econom ic H istory of ialy, 1860-1990 .0 xford: C Jarendon Press.

Zamagni, V . (1978), hdustrializzazione e squillbriregionali in Talia.Bologna: 1M ulno.

22



