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Did the Black Degth have any effects on the medieva economy beyond

what would be expected from the population losses? | test this by constructing

measures of real wages, redl land rents, and rates of return on capital from 1210 to

1500. Thesereved firg that thereis no sign the Black Degth had any effect on

the efficiency of agriculture. Indeed efficiency changeslittle dl the way from

1210 to 1500. Second the return on capital did fall from 10% around 1300 to

about 5% by 1400, the biggest change in English history. Buit this decline

seemingly began around 1300, long before the Black Desath, and so was probably

unconnected. Third the measured efficiency of the agricultura sector in 1210 is

little below the efficiency measured in the same way in 1600-49. Only after 1650

isthere 9gn of growth in the efficiency of agriculture. The growth of the

medieva economy in the thirteenth century, by implication, must have come from

demographic factors and not technological advance.

Anyone writing a political history of England between 1066 and 1760 would certainly
include a set of events pointed to as explaining how afeuda oligarchy in 1066 evolved into a
limited democracy by 1760. There would be debate about what events to include — 1688 would
be on everyone s lig, but perhaps only some would include 1381. But any narretive would have
some sgnificant dates, some key turning points. A narrative hisory of thiskind dso implicitly
includes the idea that these events made a difference, that other paths might have been followed,
and that there isa story to be told about how we got from 1066 to 1760.

When we turn to the economic history of 1066 to 1760, though, the puzzle arises whether
there are any specific dates or events that mattered. 1760 certainly seems different from 1066,
but was it different because of discernable events, or because of 700 years of a drift so subtle that

no person at any one time could fed the current? Those economic historians who hold to the

idea of higtory as a narrative with specific events have focussed on the role of inditutions or



accident in shgping the economy. If inditutions limit the performance of economies, and
ingtitutions can be changed by such forces as wars, palitics, and religion then we can get the
narrative back in. We can dlow arole for accident and even persondity. Opposed to this
narrative view of economic history would be akind of economic fundamentaism which would
argue that in the end there is only one mgor determinant of economic growth which isthe
technological base of any society. This base shifted gradualy and subtly in the years between
1066 and 1760, in away that defies narrative. But this shift by increasing output per worker
gradudly shifted alightly populated rura society of 1066, with perhgps only 2 million people,
little long distance commerce and few towns, into a society of 6.5 million people with complex
markets, much trade, and high levels of urbanization poised on the edge of indudtridization by
1760. In this picture events such as the Black Death were mere wavelets on a gradudly rising
tide. Asde from producing some colorful gnashing of teeth and renting of garments by the
afflicted, it was an inconsequentid blip on the march to modernity.

The narrative impulse isfound morein older histories. But interestingly while thereis
genera agreement that 1066 to 1300 was as an era of expanson and economic growth, and
1300-49 aperiod of stasis or retrenchment, the narrative attached to the Black Death has
diverged grestly. Postan saw the Black Desth as compounding the economic weakness of the
early fourteenth century, and as causing an economic recesson that lasted until the Sixteenth
century when economic growth revived.! Others, such as Usher, saw the plague as the find
breskup of the ingtitutional bonds that redtricted the medieva economy, cresting the possbilities
for later economic growth. Direct cultivation of demesnes using labor services became
unprofitable, bonded labor acquired new bargaining power in alabor scarce economy, and

market forces were set loose to do their cregtive destruction. The total scale of the economy may



have shrunk, but the leve of efficiency with which resources were used increased under this new
free market economy.?

Modern description of the Black Degth period have been more nuanced, sometimes to the
point of obscurity. Britndl, for example, surveying the commercialization of the economy from
1000 to 1500 notes that “ change in the medieva period was dower than that of modern times,
and yet its cumulative effects are not difficult to demonstrate™ But he attributes no importance
in this movement to any specific events. Over the years production technology and commercia
organization improved dowly, but not in associaion with any specific events.

So did the Black Degth matter? The debate about the effects of the Black Desath, and
indeed about the whole course of devel opment between 1066 and 1500, stemsin part from alack
of key pieces of information. Two basic things are reasonably well known about this period.
Thefirg isthe level of population. Figure 1 shows arough estimate of the level of population in
the years 1210 to 1500 estimated as the consensus of anumber of sources. Hallam (1988),
Hatcher (1977), Ravi (1980), and Poos (1991). The second isthe leve of real wages. Figure 1
aso shows on the same graph the real wages of carpenters from 1210 to 1500, where the deflator
isan index of agricultura prices.

The period 1210-1300 isregarded as a period of substantial economic growth, based on
the population figures. This growth is often attributed to improvements in technology and
commerce* But given the wage and population data of figure 1 the explanation for the growth
of the medieva economy before 1300 could aso be either higher fertility rates, or lower

mortality rates. Suppose we assume that the birth rate was given a any time independently of

! See, for example, Postan (1938).
2 Usher (1920), p. 132.
3 Britnell (1993), p. 1.



Figure 1: Population and Wages, 1210-1500

o
I

i
|
1

Real
Carpenters'

Wages Estimated
Population

[#6]
|
T

[N
I

Population (m.), Wage (d.)

0 : | : | : : | : |
1200 1250 1300 1350 1400 1450 1500

Notes. Carpenters wages are in pence per day, normalized to the prices of 1300-49 usng an
index of agricultural prices.

Sources: Nomind and real wages, Farmer (1988), Farmer (1991).

4 Cameron (1989), p. 55, for example, states that the growth in part stemmed from innovations in agriculture such as
the three course rotation and the replacement of ox traction by horses.



the wage, that the death rate declined with higher wages, and that the technology was in fact
unchanging, so that whenever population rose real wagesfell. Then as shown in figure 2 thered
wage (w) in the long run will be determined as the wage where the birth rate (B) equas the death
rate (D). At wages above thislevd births exceed deaths and population grows until the wage
falsto thispoint. At wagesbeow thisleve deaths exceed births and the population will fall till
wages rise to the required level.

A risein fertility will then cause afdl in the equilibrium redl wage, and consequently
population growth associated with lower redl wages. Thisis what we observe for the period
1210to0 1300. Thusit ispossble that nothing of any sgnificance happened to medieva
technologicd and commercid efficiency in the years 1210-1500. That the only forces at play
were those of demography and disease dl the way from 1210-1500. Firgt aperiod of high
fertility and or low mortdity, then a period of low fertility and or high mortdity.

To determine whether there redlly was any change in the cgpacities of the medievd
economy, either in the years 1210-1300, or in the years 1349- 1500 we need to develop direct
messures of the efficiency of the economy. The efficiency of any economy is smply the amount
of output produced per unit of input of land, labor and capital. This can be measured in two
different ways. The obviousway isto compare outputs with inputs. An equaly good, but less
obvious method isto compare the price of output with the payments to the inputs. Since the totd
of payments to the inputs has to equd the vaue of the output, in an efficient sysem where little
input is used for each unit of output, the payments to inputs such as the wages of workers and the
rent of land will be high. The appendix shows how efficiency can be measured in this way.
There we show that, at |least gpproximatdly, the efficiency of any market economy, relative to

someinitid period can be measured as



Figure 2: The Effects of an Increasein Fertility on Wages and Population
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where wp istheinitid level of red wages, wy the current leve, rp isthe initid rate of return on
capita, r; the current rate, sy istheinitid levd of red land rents, s the current level. a, b, and ¢
are the shares of capita, labor and land in the value of output.

Thusif we can construct measures of wages, prices, land rents, and the return on capital
between 1210 and 1500 we can both estimate how much real productivity change accompanied
the Black Desath, why the population expanded so much in the years 1210 to 1300, and aso how
the efficiency of the medieva economy compares with England on the eve of the Indudtrid
Revolution. For reasons of data availability | restrict the examination here to the agricultura
sector, but since this was the most important sector of the economy in throughout this period this

is not too severe alimitation.



2. A Benchmark: What should happened from 1210 to 1500 with no efficiency change?

To compare what we actualy observe in the movement of wages, rents and returns with
what actually happened we need to first construct a benchmark measure of what should have
happened to wages, land rents and rates of return as aresult of population changesin the years
1210-150 had there been no change in the efficiency of the economy. Consder, for example, the
ariva of the Black Deeth in 1348-9.  Since deeths from the initid ondaught of the plaguein
1348 were in the order of 30-50% of the population, adjustment to the new equilibrium should
have been immediate. By 1350 prices, wages, rents, and returns on capital should al have
adjusted to be close to their new level. Thus what we expect to see from 1350 on isfirst higher
real wages, since labor isnow scarce rdative to land. The amount by which real wages rise will
depend, however, on the production technology and in particular on the degree to which it dlows
producers to substitute cheap land for expensive labor. Second ared land rents should fall,
though again the Sze of the fadl depends on the nature of production technology. Thethird
important factor in production, capita, should see no change inits price, beyond a possible short
period of adjustment. Thered price of capitd is the rate of return on investments such as land.”
The return on capital should depend on three things only in the long run — the time preference of
individuas, which is how much they discount future consumption, the rate of growth of incomes
per person on average, and the security of investments.  If incomeis growing fast asin some
modern economies, then everyone expects to have more income in future than now. This leads
them to desire to consume some of that expected future income now, and in order to persuade at

least some people to forgo current consumption the rate of return offered to those who save has

® Notethat if the return on capital is high, thisimplies somewhat counter intuitively that goods such asland sell for a
low pricerelativeto their earning potential. In asociety such as England in the late nineteenth century where capital
was abundant, and itsreal return very low, this showed up in the land market as land selling for very large multiples
of itsannual rent, as much as 40 or 50 times the rent.



torise. Assuming that there was dow technologica progressin both the pre and post plague
economy, the expected rate of growth of income should be zero in both eras. Thusaslong as
intringc time preferences and security of property does not change, the rate of return on capitd
should dso not change.

The amount by which wagesrise and land rents fall depends on the structure of
production in the economy, and in particular on how easy it is to subgtitute land and capital for
labor in producing output. If there was only one production technique available in medieva
agriculture, which used fixed proportions of labor, land, and capitd, then thefdl in population
would have the biggest effect on the relative price of labor and land. If it was possibleto easily
shift technique and reduce labor requirements by adding land and capital, then the effects could
be quite modest. All we know in practice is that the subgtitution possibilities lay somewhere
between these two extremes.

The appendix lays out the technicd details of this. The ease with which land, labor and
capital can be substituted for each can be indexed by a number, s, the eadticity of subdtitution.
This can range from zero where the same bundle of resources have to be used whatever relative
prices, to ¥, where the inputs can dways be substituted for each other. If we, for example,
assumethat s =1, and that population moved as portrayed in Figure 1, then redl wages and redl
rents should follow the path shown in figure 3 if there was no changein the overal efficiency of
the economy.  Once we have the population numbers, and an estimate of the relative share of
wages, land and capitd in output then we can make a prediction of the movement of red wages,
rea rentsand red returns. | caculate below that wages were 50% of the vaue of output in
agriculture, and land 34%, in the years 1300-49. That generates the predicted movement of red

wages, land rents and returns from 1210 to 1500 if as expected the Black Death had no effect on



efficiency in the economy. These movements are shown in figure 3. As can be seen on these
assumptions the more than having of the population level leads to only about a40% risein red
wages and a40% drop in red rents by 1400. Most of the change takes place immediately. In the
1350s wages are predicted to rise about 25%, and red rentsto fal by nearly 30% immediately
after the first ondaught.

The path of red wages and rents shown in figure 3 is only one possible path. Table 1
shows how various different descriptions of the subgtitution possibilities from the technology of
the medieval economy could lead to very different responses in wages and rents by the time
population stabilized around 1400. Given the shares of land, labor and capita in the economy
between 1300 and 1349, the plague could have caused arise in wages anywhere from 0% to
86%, and afadl in rents of anywhere from 0% to 100%. While there is quite a possible range of
wage rises, and rent falls, what we can seein table 1 isthat if the efficiency of the economy does
not change the rise in wages and the fdl in rents should tend to equa each other. If wagesrose
by only 21%, then rents should have falen by 20%. If wages rose by 40%, rents should have
falen by 39%. If wages rose by 81%, rents should have falen by 85%.

The last two columns of Table 1 show the rdative efficiency of our mode economy
messured after the Black Death compared to before the Black Desth. By construction we have
kept the efficiency congant. If the efficiency measures used in this paper were perfect in dl
circumstances they should show that the relative efficiency in 1400 stays at 1.00. As can be seen
if thereisahigh degree of subgtitution possible in the economy the geometric average works
well as amessure of the efficiency, but if subdtitution is difficult thisindex will be mideading.

An dternative index of efficiency is the arithmetic one which is just the weighted sum of relative

red payments to factors, weighted by their average share in nationd income.

10



Real Factor returns

Figure 3: Predicted Wages, Rents and Return on Capital, 1210-1500: s =1
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Table1: The Expected Effect of the Black Death on Wages and Rents by 1400

Eladicity Rddtivecapitd RdaiveWage  Rdative Rent Measured Measured

of stock (1300- (1300-49=1) (1300-49=1) efficiency, Effidency,
ubdtitutio 49=1) welighted geometric
n(s) average average
¥ 0.66 1.00 1.00 1.00 1.00
4.00 0.65 111 0.90 1.02 1.01
2.00 0.64 121 0.80 1.04 1.02
1.33 0.62 131 0.70 1.05 1.01
1.00 0.61 1.40 0.61 1.07 1.00
0.80 0.60 1.48 0.53 1.08 0.98
0.67 0.59 1.56 0.45 1.09 0.95
0.50 0.56 1.68 0.32 1.11 0.88
0.33 0.53 181 0.15 1.12 0.71
0.25 0.51 1.86 0.07 1.11 0.54
0.20 0.49 1.86 0.03 1.10 0.41
0.17 0.48 1.84 0.01 1.08 0.31
0.10 0.46 1.78 0.00 1.05 0.10
0.00 0.44 1.68 0.00 1.00 0.00

Note: Thetableis condructed assuming that the rate of return on capita remained unchanged

after 1349, and that the labor force in 1400 was 0.44 of the labor force of 1300-49.
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Table 1 dso shows the measured efficiency on this index, where by definition the
efficiency should be 1.00. As can be seen thisindex tends to overestimate relative efficiency,
and does not work aswell as the geometric index if thereisafar degree of subgtitutability
between the inputs. If thereislittle subdtitutability thisindex while fill overestimating reive
efficiency is better than the geometric dternative.

Given thet rents did not drop dragtically after the Black Degth it seems that the medieva
economy did display a high degree of subgtitutability between inputs, so that the geometric

efficiency index is best suited to messure rdaive efficiency over time.
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3. Wages and Prices, 1210-1500

For wages and prices | rely on information collected by David Farmer. The second to
fourth columns of table 2 show by decade Farmer’ s estimates of the payment made for threshing
one quarter each of whest, barley and oats, for reaping and binding an acre of grain, and for
mowing an acre of meadow. These are averaged and adjusted to day wages of agricultura
workersin column 5 using alimited number of observations on actud day wagesin the years
1300-49. These observations suggest an average day wage of agricultura workersin these years
of 1.79 d. per day outside the harvest season. For the last decade 1490-9 the agriculturd wageis
inferred from the wage of carpenters.

Agriculturd prices are aweighted average of the prices of wheet, barley, oats, wool,
cheese, and oxen, where the weightsare 0.3, 0.2, 0.2, 0.1, 0.1, 0.1 respectively. Thisindex is set
to equal 1 on average for 1300-49.

Red wages are nomind wages deflated by agriculturd prices, where again the index is
adjusted to be 1 on average for the years 1300-49. Figure 4 showsred agricultura wages from
1210 to 1499, comparing this with the path predicted by the population numbersin Figure 2, if
the economy had an eadticity of subgtitution of 1. Ascan be seen therisein red wagesisat the
upper end of what might be predicted as aresult of the plague by the mid fifteenth century. By
the fifteenth century rea agriculturd wages average a 64% increase on their pre-plague leve.

Interegtingly while most of the wage effect should have been immediate, in the decades
1350-9 and 1360-9 red wages were dightly lower than their average for the years 1300-49. The
response of real wages to the new lower leve of population does not show up until the 1370s,
amog ageneration after the onset of the plague. This may be an artifact, however, created by

the Statute of Laborers of 1351 which made paying wages higher than those of 1346-7 illegd.
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Table 2: Nominal and Real Agricultural Wages

Decade Threshing per Regping per  Mowing per Implied Agriculturd  Red day wage
bushel acre acre nomina day price index
wege
1210 3.28 3.54 3.06 1.07 0.59 1.07
1220 3.65 4.37 3.38 1.23 0.71 1.03
1230 3.53 4.84 3.51 1.28 0.66 1.15
1240 3.59 461 351 1.26 0.75 1.00
1250 3.71 477 412 1.36 0.79 1.02
1260 3.53 4.67 4.62 1.38 0.82 1.00
1270 3.72 461 3.98 1.33 1.06 0.74
1280 4.00 481 4.28 1.41 0.91 0.92
1290 4.55 4.90 4.65 153 1.07 0.85
1300 473 5.45 497 1.64 1.00 0.97
1310 4.82 6.65 5.46 1.82 1.34 0.81
1320 5.27 6.40 5.82 1.89 1.20 0.93
1330 5.32 6.16 5.56 1.84 0.96 1.14
1340 5.38 5.87 4.95 1.75 0.90 1.15
1350 6.00 7.22 6.32 2.11 1.27 0.98
1360 6.46 8.17 6.96 2.33 1.44 0.96
1370 7.56 9.22 7.58 2.63 1.24 1.25
1380 7.77 9.14 7.60 2.65 1.00 1.57
1390 7.69 8.73 6.79 251 1.07 1.39
1400 8.59 9.54 7.04 2.72 1.15 1.40
1410 8.37 9.95 6.85 2.71 1.09 1.47
1420 8.27 9.21 6.95 2.64 1.03 152
1430 9.16 9.48 6.46 2.72 1.22 1.32
1440 9.16 10.45 6.35 2.80 0.89 1.86
1450 9.95 9.93 6.72 2.88 0.90 1.89
1460 10.59 10.00 6.58 2.95 0.96 1.82
1470 10.92 6.25 2.96 0.94 1.86
1480 10.00 6.13 2.49 1.15 1.28
1490 3.06* 0.89 2.04
Notes. *Wage extragpolated from carpenters wages relative to 1300-49.

Source: Farmer (1988), pp. 734, 757, 768. Farmer (1991), pp. 444, 467, 471.

15



Real agricultural wages
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The statute was probably widdly evaded, but the evasion may have taken the form of dlowing

workers additional food on the job, or of incorrectly reporting lower wages than were actudly

paid.
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4. Land Rental Values

There are three potentia sources of medieval land rentd vaues, where by “rentd vaue’
what | mean is the amount the land would rent for if offered for rent on a competitive basis. The
firg of theseisInquisitions post mortem, vauations of estates by loca juries on the deeth of
the holder. The second is Manorial accounts and manor court records which record income
from leases of parts of the demesne. Thisisthe main source used here. Bt for the thirteenth
century athird source, which suggests even higher land rental values than our demesne leases,
are Cartularies, transcriptions of the property charters of religious houses and private families.
These mainly show the prices of land, but this can be easily converted into implied renta
values®

Each of these sources unfortunately hasits limitations. And they aso seem to give

conflicting information as to the market rental values of land. Their tempord coverageisas

follows:

IPM (0 — 51500
Manorial 12108----=====m=mmmmmmmmmmmememeee e 1490
Charters ~ 11908--------====zz=zzmmmmmmmmmmme >1318

The IPMs have been used extensively by Campbell, Raftis and others to examine the
raive vaues of land in different counties. These inquidtions record rentd values for arable
land particularly thet are extraordinarily low, however. Poas, for example, in his study of Essex
finds that in the period 1377-99 the IPMs value arable at 3.1 d. per acre, the manorial accounts at

6-7 d.” 1 shal show below that manoria accounts and charters consistently suggest land rental

® The cartularies also give leases, but often without stating what the consideration paid for the lease was, if any.
"Poos (1991), pp. 48-50.
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vaues greatly in excess of those recorded in the IPMs. | thus concentrate here on two other
sources®

On a least some years in many manors parts of the demesne would be leased out
piecemed a will or for aterm of years. Thisleasng would be recorded in manorid accounts
under the heading “firme” as opposed to “redditus assise.” Sometimes these rents are recorded
as such with no indication of the length of the lease or when it was formed. In other casesit may
be recorded such as “leased for 10 years this being the second.” Now land could be leased for a
fixed rent per year, or it could be leased for an initid payment, an entry fine, followed by alower
annud rent.’ These entry finesif they existed are not recorded for specific holdingsin the
accounts, and thus the rents reported may understate the true rents per acre.!® If these entry fines
were sgnificant rdative to the annud rents, and their sze changed over time, thiswould
potentidly lead to amideading index of rent movements from this source.

Utilizing a variety of sources | have constructed a data set of such land farms from 1210
to 1499. Thetota number of individua plots observed is 2,997. But some manors produce
many plotsinasingleyear. Thusthere were 48 plots observed in Hinderclay, Suffolk in the
year 1400, but only one plot in Aldenham, Hertford in 1301. To avoid overweighting manors
where we have alot of observations | calculated for each manor in each year the total amount of
land at farm and the tota rent, constructing thus one observation for each manor in eech year. |If
the sources indicated that land was farmed on a 10 year lease, | created an observation only for

the first year of the lease even if the lease was recorded in multiple accounts. To control for

8 The Inquisitions were still being conducted in the early seventeenth century, but the rental values reported for
Wiltshirein 1625-30 in the inquisitions are less than 2/- per acre, at atime when average land rentsin southern
England exceeded 6/- per acre.

® The attraction of the fixed payment up front to the lessor was that it guaranteed against default by the rentor if it
took time to gject someone for non-payment of rent.
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vaiaionsin the average vaue of land in different manors, and for potentid variationsin land
measures, | also retained in the data set only those manors where land was observed in at least
two years. What | estimate satisticaly is thus the average movement of rents across the decades
in aset of manors contralling for differencesin the leve of rent in each manor so that changesin
the composition of the data from decade to decade do not influence the results** This reduced
the data to 52 manors with 917 observationsin totd.

Table 3 shows the surviving observationsin thisdata set. Fird islisted the manor, then
the estate to which it belonged, the county it lay in, the number of yearsin which there were
observations, and findly the number of decades in which there were observations.

To estimate the average leve of rent in each decade the following expresson, in

amplified form, wasfitted to the data.

log( rent / area) = & b, TYPE, +  f ,DEC, +Q q,Manor, +e

19 poos notes that entry fines were usually paid for farmed land on 10 Essex estates he examined, but does not
indicate how he knowsthis. Davenport (1906) gives a set of six leases of a piece of demesne in the fifteenth century
at Forncett, Norfolk. Only thelast in 1497 has afine, and thisis small relative to the annual rent.

Y There are substantial implied differencesin the estimated level of rents across the 52 manors, with average rents
on the Sussex manors of Battle Abbey showing up as 2-3 times the overall average. Rents on the Winchester
manors consistently show up at 60-80% of the average, except for Farnham in Surrey which shows higher than
average rents.
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TABLE 3: MANORIAL LAND FARM DATA

Manor Edate County Years Decades
Aldenham Westmingter Hertford 5 3
Apuldrum Battle Abbey  Sussex 4 1
Adhford Westminger Middlesex 5 3
Aswdl Westmingter Hertford 4 4
Bowthorpe Crowland Lincoln 6 5
Bright Walton Winchester Berkshire 2 2
Brotherhouse Crowland Lincoln 14 5
Burnham Battle Abbey  Sussex 31 9
Casewick Crowland Lincoln 15 6
Chaceley Westminger Worcester 3 3
Crawley Winchester Hampshire 51 10
Croyland Crowland Lincoln 2 1
Cuxham Merton Oxford 5 1
Deerhurst and Hardwicke Westmingter Gloucester 6 3
Downton Winchester Wiltshire 83 21
Downtoninthelde By Cambridge 12 6
Draught Accnt Crowland Lincoln 3 2
Dunton Hall Crowland Lincoln 7 4
Escher Winchester Surrey 20 7
Farnham Winchester Surrey 74 12
Fenhdl Crowland Lincoln 7 3
Forncett Norfolk 85 11
Hinderclay Suffalk 67 10
Holywel cum Needingworth Ramsey Huntingdon 21 10
Icklesham Battle Abbey  Sussex 9 4
Idip Westmingter Oxford 2 1
Itchingswell Winchester Somerset 6 6
Ivinghoe Winchester Buckingham 16 4
Kelvedon Westmingter Essex 4 2
Knightsbridge Westminger Middlesex 2 2
Langtoft Crowland Lincoln 8 3
Launton Westmingter Oxford 3 2
Lullington Battle Abbey  Sussex 4 3
Meon Winchester Hampshire 27 12
Monklade Crowland Lincoln 5 2
Morden Westmingter Surrey 4 2
Nailsbourne Winchester Somerset 17 7
Nomandand Crowland Lincoln 11 5
Overton Winchester Hampshire 13 9
Pershore and Wick Westmingter Worcester 2 2




Redgrave Suffalk 55 12
Rimpton Winchester Somerset 6 5
Sheep Account Crowland Lincoln 10 4
Staplegrove Winchester Somerset 2 1
Stevenage Westmingter Hertford 3 3
Thetford Crowland Lincoln 12 3
Wargrave Winchester Berkshire 39 11
Wheathampstead Westmingter Hertford 2 2
Wistowe Ramsey Huntingdon 6 2
Witney Winchester Oxford 89 20
Wycombe Winchester Buckingham 22 11
Wye Battle Abbey  Kent 6 5
All 917 29

That is| estimated the levd of rent per acre (in logarithmic form) in each of the 29
decades dlowing for differencesin the type of land and the buildings associated with land with a
st of TYPE variables, and for differencesin the average leve of rents across the 52 different
manors used. Sometimes the accounts specified that land was arable, pasture, meadow, marsh,
or “friscus’ which was arable land turned to pasture use. Overdl about 40% of land was
described in such terms, the other 60% just being described as“land.” In the estimation it was
assumed that most of this*land” was arable snce the overwhelming mgjority of land in medieva
England seems to have been arable. Also sometimes land was |leased with associated messuages,
houses, cottages or “tofts.” Further at least in the years after 1600 thereis atendency for land
leased in larger parcelsto let for less per acre, so that the total land areawas aso included in the
regresson. To dlow for changesin the relative vaue of pasture, meadow, marsh and “frisc”

after 1349 and the onset of the Black Degth these type effects were estimated separated for the



years before and after 1349. Thisyielded 13 type variablesin dl.*? Table 4 shows the estimated
effect of these variables. As can be seen, for example, meadow shows up as the most vauable
land type as we would expect. Beforethe plagueit is estimated as renting for an average of
nearly fivetimestherenta of “land’. After the plague onsat it rentsfor 2.75 times the rental of
“land.” “Frisc,” arable turned asfdlow or permanently to pastureis less vauable than “land”
both pre and post plague. Plots with “messuages’ “houses’ “cottages’ or “tofts’ attached in
generd rent for more. Thus the estimation of rentsin thisway generdly produces sensble
results as far as these land types and attributes are concerned.

The shift in relative vaues of land after the plague is dear and Satidticaly sgnificant in
the case of both pasture and meadow. Grassland becomes less valuable relative to arable.
Indeed when we plot the average estimated value of arable and meadow by decade, asisdonein
columns 2 and 3 of table 5, we see surprisingly that in nomind terms arable and “land” show
little declinein rentd value after the plague, but the nomind vaue of meadow drops by about
half.'* The reason this result is surprising is that arable land was the land on which most labor
was employed, and where arise in the cost of labor would hurt the land owners most. However,
two processes seem to have been a work which could explain this result. First after the plague
more land was used as pasture and meadow. Presumably the land transferred was not as
vauable as the land used as meadow before the plague, depressing rents. And the land kept as
arable would be the land most productive in thisuse. Secondly there is some sign that the price
of grainsrose reative to the price of pasture products: after 1349 there was about a25% risein

the rdlative price of grains.

121t would also have been possible to estimate specific arable and meadow values for each decade, but these
estimates would have such high associated sampling errors that they would be largely meaningless.

13 These estimates are for 1 acre plots with no associated buildings, but the area effect on rent is so small in this case
that a 100 acre plot would have rents equal to 84% of these ones.
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TABLE 4: THE ESTIMATED EFFECT OF THE CONTROL VARIABLES

Vaidde Coefficient Standard Error  Relative rent of such land
compared to “land”

Larea -0.0387** 0.0129

Fraction “frisc” pre plague -0.370** 0.134 0.69

Fraction “frisc” post plague -0.154* 0.069 0.86

Fraction pasture pre plague 0.483** 0.134 1.62

Fraction pasture post plague 0.071 0.115 1.07

Fraction meadow pre plague 1.603** 0.282 4.97

Fraction Meadow post plague 1.008** 0.111 2.74

Fraction marsh pre plague -0.018 0.622 0.98

Fraction marsh post plague 0.826** 0.243 2.29

M essuages per acre 2.188* 0.972 8.92

Houses per acre 1.408* 0.687 4.09

Cottages per acre 1.042 2.210 2.83

“Tofts’ per acre 1.084 2.277 2.96
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TABLE 5: ESTIMATED AVERAGE RENTSPER ACRE BY DECADE

Decade Number of

Arableand “land” rents Meadow rents Averagerent of Red Rent (dl)

manors d./acre d./acre dl land (1300-49=1)
d./acre
1210 5 7.7 38.5 8.8 1.48
1220 7 7.0 34.8 7.9 112
1230 7 7.3 36.2 8.3 1.25
1240 8 9.3 46.4 10.6 141
1250 8 8.6 42.6 9.7 1.23
1260 12 8.3 41.4 94 1.15
1270 12 6.9 34.2 7.8 0.73
1280 14 1.7 38.2 8.7 0.96
1290 13 8.6 42.5 9.7 0.90
1300 20 9.2 45.6 104 1.04
1310 19 9.3 46.4 10.6 0.79
1320 18 10.3 51.0 11.6 0.97
1330 20 9.8 48.6 111 1.15
1340* 20 8.4 41.8 9.5 1.06
1350* 12 8.2 22.6 94 0.74
1360 12 9.2 25.1 104 0.72
1370 10 8.6 23.6 9.8 0.79
1380 13 9.6 26.2 10.9 1.09
1390 14 8.2 22.4 9.3 0.87
1400 9 7.8 214 8.9 0.77
1410 9 75 20.7 8.6 0.79
1420 8 6.9 18.8 7.8 0.76
1430 8 7.4 20.2 8.4 0.68
1440 9 7.1 194 8.0 0.90
1450 8 7.1 194 8.1 0.89
1460 3 7.2 19.9 8.3 0.86
1470 6 54 14.8 6.2 0.65
1480 2 6.3 17.2 7.2 0.62
1490 2 6.2 17.0 7.1 0.80

Notes: The average rentsin each case are averages across the rent levelsin al the 52 manors.

*1340-48 and 1349-59.
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Given these estimates we can estimate the average rental value per acre in each decade by
assgning land in proportion to arable, meadow, pasture, and frisc. Inthe datal have the overal
proportions before 1349 are 68% “land” or arable, 0% frisc, 1% pasture, and 26% meadow.
After 1349 the proportions are 78% “land” or arable, 2% frisc, 8% pasture, and 10% meadow.
But these proportions are heavily influenced by the type of manors which happened to be
included in each period. So ingtead for weighting | rely on data from the IPM reported in
Campbell et al. (1992) and Poos (1991).2* This suggests aweighting before 1349 of arable a
88%, pasture at 6%, and meadow at 6%, but after 1349 of arable 68%, frisc 2%, pasture 18%,
and meadow 12%. With these weightings we get the implied average nomind and red rents
shown in the fourth and fifth columns of table 5. Since these estimates are based on a small
number of manors they are subject to sampling error.

Figure 5 portrays estimated average redl rents by decade, compared with what we would
expect given the population trends. The decline in red rentsis surprisngly smal given the
decline in population, and the large rise in redl wages. If these numbers are correct there would
have been little real loss to landowners consequent on the plague. Land let on customary terms
before the plague which were below red market rental values would continue to supply these
payments, since the market renta vaue fell rdaively little. Demesne land directly cultivated
should have brought in incomes not greetly below those of the pre-plague leve, even when
leased to farmers. The wage gains after the onset of the plague were seemingly not mainly just a
transfer of income from land owners. These modest redl rent declines after the plague dso
suggest that it is unlikely that there was large scale abandonment of cultivation on margind

lands.

14 Poos (1991), p. 47 gives the proportion of arable, pasture, and meadow in Essex before and after the Black Death.
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Real rents, 1300-49=1

Figure5: Actual and Predicted Real L and Rents, 1210-1500
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5. Medieval Rates of Return on Capital

There seems to be only one feasible source of information on medieva rates of return on
capitd and thisis from the cartularies constructed by rdigious houses and secular land owners.
A cartulary was a collection of copies of documents transferring land and other property by gift
or by sadleto ardigious house, compiled to record the various property holdings of the inditution
or family. Over the years many of these cartularies have been printed.

One property transferred in these deeds was rent charges — payments of specified sums of
money in perpetuity secured by houses or land. Where the deed specifiesa“gersuma,” an
amount of money paid for the trandfer, the implied rate of return on the capitdl so invested is just
the rent divided by the payment. Transfers deeds from the 1170s up until the 1310s often contain
gtatements of the amounts paid for the rent charge. After this the deeds generd contain no
gtatement of the amount paid for the rent.

A problem with these deeds as a source is thet the tranfer may not reflect the full price
paid for the rent. The medieva legd system gpparently countenanced later clams by the spouse
and the heirs of someone selling property. So sometimes the deeds of ingtitutions or families
include aso deeds from these potentia claimants renouncing their claims to the property. If only
some of these deeds survive to be copied into the cartulary at alater dete, then only part of the
full purchase price of the property will be recorded. In this case the gpparent rate of return on the
purchase will be inflated.

A second problem isthat many of the surviving transactions are trandfers of rentsto
religiousinditutions. If thereis an dement of gift in the trandfer again the purchase price will be

depressed and the return inflated. If thereis an eement of charity the price may be inflated and
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the return correspondingly depressed. We can check on this possibility, however, by comparing
the returns on transfers of rents between lay parties and between lay and religious.

Figure 6 shows the range of years purchase (the inverse of the rate of return, and the way
prices were in fact caculated) for dl the transfers recorded before 1300 when the median rate of
return as we shall see seemsto have been stable at around 10% or 10 years purchase. Ascan be
seen there is a congderable range in the years purchase paid, ranging from 2 to 53. But amost
haf the transactionsinvolved a years purchase of between 9 and 11. Some of thisvariationin
the years purchased used seems just to have semmed from computationa convenience. If arent
is denoted in pence only, then if it is capitdized at 12 years purchase the sum required is just the
same numbers of shillings. Similarly if arent is denoted in shillings only, then if it is capitalized
at 13.33 years purchase the capitd sum in just the samein marks. If the rent ismeasured in
marks only there is no particular years purchase that will make the capita sum easy to calculae.
Table 6 shows the years purchase used when the rent was denoted in pence only, in shillings only

and in marks only in the years before 1300.

Table6: Years purchased used and the denomination of rent charges before 1300

Rent type Number 9 10 12 13.33  Other
Pence only 137 7 17 22 3 88
Shillings only 106 7 27 O 19 53
Marks only 19 7 4 2 0 6
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Figure 6: The Distribution of Y ear s Purchase before 1300
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Table 7 lists the number of rent charge sdes where a consideration was recorded from 40
cartularies by decade, with the limitation that the consideration had to be at least two timesthe
rent transferred. Where arange of years was given as the possible date for the deed the midpoint
year was used to assign it to adecade. The total number of calculated returnsis 384. Thetable
a so shows the median rate of return implied by these trandfers for each decade. The median
rather than the mean is used to avoid over weighting the problematic trandfers with very low and
very high consderation prices. As can be seen the median rate of return is typicaly about 10%
for the years before 1300. Thisistrue dso if we redtrict oursalvesto transfers between lay
parties where there might be less likelihood of a gift by one party or the other. By the 1370s dl
five transactions imply arate of return on capita of only 5%. Other evidence for the early 1400s
confirms that by then the typica return from rent charges was only 5%. Thus sometime between
1300 and 1400 the rate of return earned by capital seems to have roughly halved.*

The evidence from the 11 transfers between 1300 and 1348 is that some of this decline
had adready occurred before the plague struck. Thus the median return in these years was 8.1%,
which islower than in any of the previous 13 decades with evidence on returns. The chance that
in choosing 11 returns from the sample of returns seen in the years before 1300, that at least 6
would be below 8.2% or less can be calculated at 0.5 in 100.2° Thus we can say with better than
99% confidence that the rate of return was lower in the years 1300-49 than before. Thusthereis

clear gn that the rate of return had begun to fal dready by 1300 long before the onset of the

15 Thrupp (1948), notes that investing in real property “In the mid-fourteenth century it was possible to expect from
6 to 8 per cent; in the fifteenth century the market price of country property rose, pushing the returns down to about
5 per cent on investments.” (pp. 122-3). Bean (1991) notes that in the mid thirteenth century the rate of return
earned on land was 10%, but awill of 1375 assumes areturn of only 7.5%, and by the mid fifteenth century 5% was
the norm.

16 Only 63 out of 370 observations before 1300 were of returns equal to or below 8.2%. From the binomial
distribution the chance of drawing 11 returns from such a distribution and getting at least 6 of them equal or below
8.2%isonly 0.5in 100.
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Black Desgth, and that the fall in returns on capital between 1300 and 1400, dramatic as it was,
had no connection with the Black Desth.

Thefdl inrates of return from above 10% in 1300 to 5% by 1400 was the most
ggnificant change in red rates of return in English history. Rates of return on rent charges did
fluctuate somewhat after 1400, climbing back up to rates of 6% in the early seventeenth century,
and eventudly fdling just below 4% in the late nineteenth century. But no period witnessed
return on capita that ever again equaed those of the thirteenth century. The declinein rates of
return should be associated with sgnificant increases in income. With a reasonable ahility to
subdtitute capitd for labor and land in the economy afal in the red return on capitd will imply
much greater amount of capital is used per person, and consequently output per personwill
increase. Goods which embody alot of capital such as housing and roads become much chesper
relaive to their replacement costs. Consequently at the same leve of income workersin 1400
could consume much more housing space than in 1300. If ahouse, for example, costs 100/- to
congruct, then its annua rental cost will have to include 10/- in 1300 to cover just the capita
embodied in the congtruction. By 1400 this dement of rental costs would have falen to 5/- with
the lower rates of return. In areas such as the countryside where the main renta cost of housing
would be construction costs (as opposed to Site renta vaues asin the center of cities), housing
consumption per capita should thus have increased sharply by 1400 as aresult of both higher
labor incomes, and of lower rental cogts. Similar arguments will gpply to awhole range of
improvements to the infrastructure such as roads, mill ponds, weirs, and land drainage.

Why 1300 should be such a significant turning point in cagpitd marketsin England is

mysterious.
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Table7: The Rate of Return from Rent Char ge Conveyances

Decade  All tranders Median Return  Transfers between Median return

Lay
1170 8 9.2 0 -
1180 4 10.5 0 -
1190 6 9.7 3 9.9
1200 24 8.9 6 9.2
1210 19 10.5 2 114
1220 44 10.0 17 10.0
1230 44 10.2 11 9.9
1240 52 10.0 19 10.0
1250 ol 10.0 14 10.0
1260 36 10.0 11 11.6
1270 42 10.7 18 11.9
1280 22 10.8 16 10.6
1290 11 10.0 7 10.0
1300 8 8.2 6 7.9
1310 2 8.0 2 8.0
1340 1 7.5 0 -
1370 1 5.0 0 -
1440 1 5.0 0 -
1530 1 5.0 0 -
1540 1 5.0 1 5
1560 1 5.0 0 -

Sources. Seetheligt of printed cartularies in the bibliography.



6. Chartersand Land Rental Values

The charters contain many references to transfers of land and houses. Thusthey contain
references to the purchase prices of land, with the same cavests as for rent charges that the price
may be understated because other parties quitclaimed, but their quitclams did not survive to be
recorded in the cartulary. Given that we know from 1560 to 1912 that the return on rent charges
tended to be quite close to the return earned on land, we can use the interest rate earned on rent
chargesto infer the rental vaue of thisland.!’

| have not had time to explore these trandfersin any great depth, but a brief survey of
some cartularies listing propertiesin avariety of countiesis reported in table 8. The table quotes
the median price per acre of land without buildings by county, and overdl. Median prices, as

opposed to means, are again quoted because of the potential problem of outliers.

Table8: Median Land Pricesin Charters, 1200-1318

County Number of Median Priceper  Number of Median Price
Observations Acre(s) observations of per Acre (S.)
plot >= 5 acres

Berks, Bucks, 32 14.2 3 10.0
Oxford
Derby 11 5.7 4 5.1
Kent 22 20.8 4 11.6
Lincoln 18 37.3 11 36.0
Norfolk 18 22.2 3 4.0
Northampton 27 20.0 4 6.0
Somerset 6 11.7 1 12.6
Suffolk 30 21.2 5 16.0
All 164 19.9 35 12.6
Sources:

17 For this evidence see Clark (1998).



These median prices suggest, based onthe rate of return on rent charges, that land rental
vaues were high in the thirteenth century. A median price of nearly 20/- per acre suggests a
rental value of 24 d. per acre. Since the plotsinvolved in these trandfers were on average small,
being only afew acres on average, | aso report median prices per acre on plots of 5 or more
acres. This priceis considerably lower, but till implies a median rental value of 15 d. per acre.*®
The manoria sources suggest an average rentd vaue of 9 d. per acre in the thirteenth century.
Thus the charter evidence suggests that rentd vauesif anything must have been higher in the

thirteenth century than suggested by manoria accounts.

7. The Overall Efficiency of the Medieval Agrarian Economy

Now that | have constructed measures of wages, prices, land rentd values, and the return
on capitd, | can estimate the efficiency of the agrarian economy overdl. Figure 7 showsthe
efficiency caculated as the geometric average of the redl paymentsto the factors. Ascan be
seen, within the margins of error imposed by the limited amount of data, it |looks as though
through the long period or nearly 300 years from 1210 to 1500 there is no sign of any substantia
change in the efficiency of the economy. The population growth of 1210 to 1290 or 1315 was
gpparently not the product of any improved efficiency of the economy, and consequently was
more likely the product of a changein birth or death rates. Thereisno sign that the Black Degth
caused any mgor upward or downward move in efficiency. It did not radicaly change the
direction of the economy.

When | write that we have estimated the efficiency of the agrarian economy, | should be

clear that we are estimating the efficiency of that part of the economy which was employing land

18 This effect may be very strong since we are not controlling for land use here. Meadow, which tended to be the



Figure 7: The Efficiency of the Agrarian Economy, 1210-1500
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that paid money rents. The efficiency of peasant occupiers of customary land, and of landlords
directly cultivating land, might have been much lower than this, but only if both these groups

were willing to accept lower income from cultivating their own land than they could have

obtained by leasing it out. We are thus in some sense estimating the efficiency of the best
practice cultivators, those who had to compete for their land in a competitive rentd market. But
if there was not too much difference between these cultivators and the rest of the land occupiers,
the message we get is that there was essentidly a 300 year period of stasisin medieva
agriculture. No progress had been made by 1500, and the Black Degth certainly did not alter the
efficiency of the commercia sector in agriculture,

Since we have constructed messures of wages, rents and the return on capital for the
medieva economy, it is possible to dso examine how efficient the medieva agrarian economy
was reldive to the agriculturd sector in England in the years 1580- 1869 using data from other
sources that also generate estimates of the return on capital, real wages and real rents. Figure 8
shows wages and land rents measured in terms of the average price of agriculturd output from
1210 to 1870, aswell asthered rate of return on capitd. Thereis no difficulty linking up the
series on wages and return on capita. But while each land rent series probably reports relative
rents reasonably well for its period, linking them is allittle problematic since they were
congructed in different ways. The early series gives land rents net of tithe on land without
buildings. The later series gives again land rent net of tithe, but the leve isfixed on the
assumption that the average rent of farmland without buildings in the 1860s would 26/-, which

may be incorrect.!® As can be seen from 1580 to 1870 there was a very significant risein redl

19| have also not made any allowance for tithe, which was probably higher relative to rent in the middle ages, and
for local taxes which fell on land.
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land rents, well above medieva levels as measured in the prices of agricultura output. But red
wagesincreased little, at least as measured in terms of farm output, and capitd returns fell.
Figure 9 shows what these numbersimply for the movement of the productivity of
English agriculture from 1210 to 1870, where the weights used throughout are 40% for land and
labor, and 20% for capital. Since these weights are alittle different than those used for the
medieva period the productivity movement in figure 9 will be dightly different than thet in
figure 7 for the years 1210-1500. As can be seen these numbers suggest that productivity was
esentidly flat dl the way from 1210 to 1650, with atota suggested gain in this 440 year
interval of lessthan 10%. Around 1650 begins adow upward march of productivity which by
the 1860s had increased output per unit of input over those 210 years by about 50% from its level
in 1600-49. Thissuggests severd things. Thefirg isthat it is hard to find any specific
inditutiona reasons for the eventud advance of agricultura productivity. The ending of most of
the important feuda ingtitutions occurred long before there was any productivity responsein
agriculture. The second is that with ametric of productivity adone the Black Degth is quite
invisblein the historica record. The shock was apparently absorbed relatively easly with little
long term impact. Had the Black Degth not occurred, and population never suffered itslong

decline, we would seemingly have been at the same placein 1600.



Real payments to factors (1300-49=1)

Figure 8: Rate of Return, Real Wage and Real Rents, 1210-1870
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Appendix: The Effect of Population on Wages and L and Rents

The effect of thefal in population on wages and land rents depends on the degree to
which land and capital could be substituted for |abor in production. At one extreme suppose that
land, labor and capital had to be employed in fixed proportionsin agriculture. Suppose each acre
of arable involved a given amount of man-days of labor, and produced a technologicaly fixed
amount of output. Then if the amount of labor fals below the amount required to cultivate dl
the land, and dl land is equivadent, some land will be uncultivated, and land rents will fal to
zero. Inthiscasetherisein wageswill be given by the percentage share of land and wagesin
farm income before the plague. From other sources | cruddly estimate these sharesin the years
1300-49 as 34% was paid in rent, 50% in wages, and 16% for capita.?° In this case the effect of
the plague would be to raise wages by about 68%, and reduce rents by 100%. Capital would
earn the same share as before because we assume that capita earns the same rate of return, and
thet there is the same amount per acre.

In actud practice it was possible to vary the proportions of labor, land and capita
employed in production. Land could be switched from |abor intensve arable cultivation to less
[abor intensive pasture and meadow. On the arable labor could be saved by reducing the number
of plowings, by reducing the amount of manure returned to the soil, by not weeding the corn, and
by other means. All these measures would reduce the yield, but they implied a saving of labor
by using more land. We do not know the exact set of production possibilities facing medieva

cultivators. But we can outline aset of possibilities by specifying a production function, which

shows how output responds to various inputs of land, labor and capital. One such function s,

20 Clark (1991) estimates the value of output per acre circa1300-49. The share of rent in output is then estimated
from the rent numbers from Table 5. These imply rents were 34% of output.
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Q=E(aK" +bL' +cTr)%

where Q is output, E the leve of efficiency, K iscapitd, L labor and T land. The greater is E the
greater the output per unit of input. r indexes the ease with which factors can be recombined to
produce output in response to changes in their relative amounts. If ? equas 1, then land and

capitd are perfectly subgtitutable for labor. If ? equals-¥, then no subgtitution was possible.

iscdled the dadticity of subdtitution. It indicates, for example, what percentage change in the
ratio K/L will be caused by a 1% change in the ratio w/r, where w is the wage rate, and r the cost
of capital. s will thusrange from O to +¥.

Let usindex efficiency, capitd, labor and land quantitiesin 1300-49 as each being 1, and
wages, rents, and the return on capital asagain being 1. Inthat case a b, and c will bejust the
shares of capitd, labor and land in output in 1300-49: .16, .50, and .34 by assumption. With this
specification then the effect of the Black Death on wages and land rents dependsonly on a, b, ¢

and ?. Thus,
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Where the subscript “1” indicates the level of each variablein 1400. Table 1 shows whét the
vaues predicted by these expressons are for capital, wages and rentsin 1400 given different

vauesof s.

M easuring Efficiency

The overdl efficiency of any economy, or of a sector of an economy, isthe output per
unit of input. This can be estimated as some kind of weighted average of output per unit of
capital, Q/K, output per worker, Q/L, and output per acre, Q/T. The weightswill correspond to

the importance of each factor in the totd costs of production. Thus asmple weighting would be

E:a§@9+b§@9+ @9
eKg éelLg éTg

where a, b, and ¢ are the shares of capital, labor and land in total costs. But for an economy with
areasonable degree of subgtitutability between capitd, labor and land a better index will be a

geometric average. That is
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Simply because the vadue of inputs has to sum up to the vaue of outputs we can dso useasan
index of efficiency the weighted average of the rea paymentsto the factors. Thussmply by

accounting,
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Efficiency will beincreasing if on average K/Q, L/Q, and T/Q arefdling. But in this
case on average (r/p), (w/p), and (9p), the real costs per unit of capitd, labor and land in terms of
the price of output must be risng to maintain the equaity above between the vaue of inputs and

of outputs.
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