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STATISTICAL NOTES ON THE ECONOMIC HISTORY OP
IRISH AGRICULTURE, 1847-1913.

By DR. HANS STAEHLE.

{Read before the Society, May Slst, 1951.)

The present paper is an attempt at an economic interpretation of the
development of Irish agriculture, from the potato famine to the First
World War, roughly 1847-1913, on the basis of the vast, and indeed
unique, body of statistical data which are available on the subject. It
may, perhaps, be noted that the plan for this study has, in fact, been
suggested by the wealth of quantitative information which is contained
in a small volume, Agricultural Statistics, 1847-1926, Report and
Tables, compiled by the Statistics Branch, Department of Industry
and Commerce, Dublin, 1930.

Apart from the rate of growth in total output, on which a few
comments will be made at the end of this paper, the most striking
aspect of Irish agriculture during the period mentioned is no doubt
the shift from the production of cereals to the production of animals
and animal products. The impressive amplitude of this change is
well brought out by a comparison of index numbers (1861 —100)1 of
the volume of output of cereals on the one hand, and of animals and
animal products on the other, which are shown in Chart I.

While the full size of the shift, as it appears ex post to have
occurred over nearly seven decades, can obviously not be related to
decisions of producers which are necessarily of a relatively short-run
nature, its speed, especially in the early years, was great enough to
warrant an attempt at explaining it in terms of market situations and
of price movements. The principal endeavour of the present paper
is to discover some of the supply mechanisms which underlie the
general picture described in Chart I. Particular attention will be
paid to the production of cereals and the breeding of sheep, pigs and
cattle.

II

Turning first to the output of cereals, it is necessaiy, from the out-
set, to take account of the well-known fact that the area under crops
has in Ireland been closely related to the movement in the agricultural,
or rural, population, at least until 1881—a relationship usually
attributed to the shortage of manpower which resulted from large-
scale emigration.

A most conclusive piece of evidence in this respect is contained in
the following table, abstracted from Agricultural Statistics, p. lxi.
The connection between the decline in the area ploughed and the
decline in population during the period 1851 to 1881—it later became
much looser—in 117 Poor Law Unions, which accounted for about 70

1 See the appendix for details of calculation and sources used.
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TABLE 1.

Decrease in Area Ploughed and in Rural Population.

Poor Law Unions in \
which ploughed land decreased by,

0—20% \
20%—30%
30%—40%
40%—50% !
50% or over i

Number of ;
Poor Law

Unions ,

24
17
32 \
26
18

Percentage decreases
1851 to 1881

Area
ploughed

8-3
26-1
35-7
44-8
57-9

Rural
population (a)

13-6
26-8
28-0
30-7
34-6

(a) Rural population denned as living outside towns of 1500 or more inhabitants.

per cent, of the total rural population of Ireland, is indeed extremely
close. And it might be concluded, in view of this relationship, that
the decrease in the production of cereals shown in Chart I was, so to
speak, " technological " in character, i.e., due essentially, if not
entirely, to population decline and the consequent reduction in man-
power. Closer analysis, however, suggests that economic considera-
tions also played their part in bringing about the reduction in the
output of cereals.

The relationship which appears in Table 1 refers, of course, to
differences in the decline of population and tillage which occurred
as between different regions over a given period of time. Although
it does not rigorously follow, this may be taken as a suggestion that
a similar relationship prevailed for a given area (say, the whole
country) as between different and consecutive periods of time. And
it might even be that the same relationship held in both cases.

CHART I.

1850 1860 1870 I8?O 1890

I. Output of cereals; II. Output of animals and animal products
(1861 = 100).
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In order to check this hypothesis, annual estimates have been made
of the rural population of Ireland, by interpolating census data for
1851, 1861 and 1871 on the basis of emigration figures, as shown in
Table 2. The third column expresses the annual rates of decline in
the rural population at a 30-years' rate. The last column shows the
corresponding theoretical 30-years' rates of decline in the area
ploughed which have been read off from a rough interpolation of the
figures given in Table 1. The rates of population decline up to 1855
were found to be so high that no reasonable estimate of the correspond-
ing decline in the area ploughed could be made from Table 1. After
translation into annual rates of decrease, the results were linked
together, thus yielding an index number (1855 = 100) of the theoretical
decline in the area ploughed. A corresponding index number, with
the same basis, was then obtained for the actual acreage. Both the
theoretical and the actual index numbers are shown in Chart II.
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I. Area ploughod (intended) ; II. Area ploughed (actual) ; III. Area

of grain crops (1855 = 100).

Though far from perfect, the agreement between the two indices is
good enough to support the conclusion that the connection between
acreage and population shown in Table 1 applied not only between
different regions over a given period of time, but also for a given
region over different and successive time periods. It may, therefore,
as far as the direct effects of population decline are concerned, be
concluded that, for the whole country, tillage fell more than propor-
tionately to population when population was falling fast, and less
than proportionately while population was falling more slowly. More-
over, it may be expected that economic considerations would manifest
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themselves in the form of deviations from the computed movement in
the total area ploughed.

To verify this expectation, it is, unfortunately, not possible, in the
absence of sufficient information on prices, to decide what the move-
ment of grain prices was relatively to the prices of products grown
on the tilled area not under cereals. But, since these products include
(apart from flax to which only a small total area was devoted outside
of the Six Counties) only commodities that were not grown for sale,
i.e., potatoes principally for human, and other root crops for animal
consumption on the farm, it is quite probable that comparison of
cereals with animal products prices is the relation relevant in this
respect.

In Chart II, the third curve, hitherto unmentioned, is an index
number of the actual acreage under grain crops, also computed on
the basis 1855 = 100. It will be seen that from 1857 this index is
continuously lower than the two other index numbers. This agrees sub-
stantially with the movements of the price ratio between animal pro-
ducts and cereals. That ratio did, in fact, in 1854, when it stood at
80 (1861 = 100), set out on a period of increase which on the whole
lasted until about 1865. In that year, it reached, at 132, its highest
level throughout the whole period. There then followed a decrease
which reached its lowest point in 1867. Allowing for some retarda-

Estimate of the Rural Population and the Corresponding Rate of Decline in Area
Ploughed in Ireland, 1851-1871.

1851
1852 ..
1853 ..
1854 ..
1855 ..
1856 ..
1857 ..
1858 ..
1859 ..
1860 ..
1861 ..
1862 ..
1863 ..
1864 ..
1865 ..
1866 ..
]867 ..
1868"..
1869 ..
1870 ..
1871 ..

Rural
population

(000)

5,334 (a)
5,206
5,094
4,995
4,918
4,871
4,824
4,775
4,742
4,701
4,659 {a)
4,625
4,588
4,526
4,466
4,413
4,361
4,318
4,286
4,251
4,211 {a)

Emigration
(000)

250
220
193
150

92
91
95
64
81
85
64
70

117
114
101

99
81
61
67
75

Annual
decrease

at 30 yr.
rate

.
72-0
64-5
58-3
46-3
28-7
?-<0
30-5
20-7
26-0
27-5
21-9
24-0
40-5
39-8
35-6
28-6
29-6
22-2
24-5
28-2

Estimated
decrease in

area ploughed
at 30 yr. rate

—
—
—
—.

34-6
36-3
41-3
17-3
27-4
31-4
18-7
23-8
92-0 (appr.)
86-0 (appr.)
62-3
34-5
38-4
19-6
26-0
33-3

* Some of these figures relate to All Ireland and some to Twenty-Six Counties,
(a) Figures for the rural population in 1851, 1861, and 1871 (printed in italics)

are census data. For other years the data are interpolated.

Vol. I.
p. 730.

Statistics (National Bureau of Economic Research), (New York, 1929
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tion in the adjustment, this would explain the short-lived increase in
the acreage under grain crops which occurred after 1867.

Relative prices also had an influence upon the distribution of acreage
between the two main cash crops, wheat and barley. A clear down-
ward trend dominated both the wheat/barley acreage ratio and the
corresponding ratio of prices. Though there is not much correlation
between the detailed year-to-year movements of the two ratios, it may
be noted that a substantial relative increase in the wheat acreage
followed with a one-year lag a large increase in the relative wheat
price which occurred from 1853 to 1856.

It may be concluded that, in spite of the disastrous population
decline during the earlier part of the period studied, the changes in
Irish agriculture were not accidental results of a precipitous rout,
but the outcome of a fairly orderly, though large, retreat.

Before considering the supply responses with regard to animals, a
further point may be noted. Not only was there a clear influence of
population movements upon the supply of products of the soil, but
there also was an undeniable effect in the opposite direction. A pro-
nounced covariation existed between the size of the potato crop and
the number of emigrants, particularly in the earlier part of the period.
The potato crop failed, at least relatively, in 1861, 1862, 1872, 1877,
1878, 1879, 1882, 1890, 1894, 1897 and 1900, while the number of
emigrants reached comparatively high points in 1863, 1873, 1880,
1883, 1895 and 1900. Except for the years 1890, 1897 and 1900,
when the potato crop was small, the number of emigrants was high in
the years following a crop failure.

. I l l
The supply responses with regard to animals are more difficult to

analyse, owing to the complicated interrelationships which exist
between these lines of production and to the varying length of time
required to raise the various kinds of animals. Thus, cattle may be
raised for export as store cattle—a trade which acquired increasing
importance during the period under review—or as fat cattle, or for
fattening and slaughtering in Ireland, or finally, to.be turned into
milk and butter producers. Sheep may be raised to be exported as
live animals, or for mutton, or for wool. Only pigs seem to have a
single destination—to be turned into pork or bacon. On the other
hand, cattle compete with sheep and horses (themselves a tool in the
production of all kinds of crops) for pasture, and with the latter for
feed crops, especially oats. Pigs compete with human beings for the
food crops, particularly potatoes.

In the following pages, analyses will be offered relating to sheep,
pigs and cattle. But the reader should be warned that the type of
response to price movements will be found to be very different in
character and precision for the three kinds of animals, and the results,
especially in the case of cattle, not very satisfactory.

Table 3 shows a series of five-year averages of the number of lambs
and the total number of sheep in existence, together with the ratio of
the former to the latter. The increasing proportion of lambs in the
number of sheep suggests that the raising of sheep increasingly served
the supply either of mutton, or of sheep for export, while the keeping
of sheer) for wool production diminished. This is, of course, in keep-
ing with the great decline in wool prices which set in early in the
seventies, under the influence of overseas competition. On the other
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hand, tbe price of wool rose considerably during the American civil
war, as a by-product of the " cotton famine ". The great increase in
the stock of sheep which occurred in Ireland after 1864 was in direct,
though belated, response to the high price of wool during that period.

TABLE 3.

Proportion of Lambs in the Total Number of Sheep.

1847-1851
1862-1866
1872-1876
1882-1886
1897-1901
1907-1911

Number of
Lambs
(000)

430
1,171
1,414
1,157
1,600
1,474

Total Sheep
(000)

1,852
3,421
4,014
3,070
3,930
3,600

Ratio
(per cent.)

23
34
35
3&
41
41

Chart III shows the total number of sheep, and the number of sheep
less than one year old, according to Agricultural Statistics, from 1848
to 1913. The third curve has also been calculated from that source,
and represents the " disappearance " of sheep, obtained by deducting
each given year's total number of sheep from the sum of the total
number of sheep in the previous year and the number of sheep less
than one year old in the given year. This latter series is seen to follow
the number of sheep less than one year old fairly regularly, with a
lag of about two years. This particular regularity plays an important
role in the explanation of the supply mechanism. This mechanism
was, after detailed and fruitless investigation of the movement of
wool and mutton prices in relation to the facts presented in Chart III,
found to be of a complicated and highly interesting nature.
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I. Total sheep ; II. Sheep under 1 year ; III. ' Disappearance '
of sheep.

The next step in the investigation consists in the comparison
(Chart IV) of the annual change in the number of " ewes for breed-
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ing '', given in Agricultural Statistics from 1855, with the price of
ewes at the annual fair held at Ballinasloe in the preceding month of
October.2 A high positive correlation appears to exist between the
two curves, although a slight and irregular tendency for the price
curve to precede the other in its movements may be discerned. It is,
nevertheless, obvious that the decision to breed more or less sheep
depends intimately on the price of sheep in the autumn of the pre-
ceding year."

r
CHART IV

I. Price of ewes ; IT. Annual changes in ewes.

Thus, the change in the number of lambs is seen to be influenced by
the level of the price in the previous autumn. The resulting number
of lambs largely, though not completely, determines the " disap-
pearance " two years later, as shown in Chart III. But the supply,
or "disappearance ", of sheep in any given year is not exclusively
determined by the number of lambs two years before. It will tend-
to differ from it according to the increase or decrease in the number
of ewes during the current year which, as shown in Chart IV, depends
on the price of sheep in the preceding fall.

To complete the analysis in this respect, Chart V shows the con-
nection which existed between (a) the deficit or excess of disappearance
in a given year as compared to the number of lambs two years earlier,
and (6) the positive or negative additions to the number of ewes for
breeding. On the whole, when disappearance failed to be as large
as the number of lambs two years before, there was an increase in the
number of ewes of about the same number, and vice versa.*

2Average prices for each of four quality classes of both wedders and ewes are given,
1841-1902, in Board of Trade Wholesale and Retail Prices, London, 1903, pp. 114-115.
In the Chart, the price for second class ewes, has been taken to represent the price
of sheep in general.

3It may be noted that the connection between the number of ewe for breedings
and the number of lambs is very close in the year-to-year variations, but that there
was a strong tendency for the number of lambs per ewe to increase. The ratio rose
from 3 : 5 in the fifties to 11 : 10 in the last decade of the period under review.

4The connection, here again, is by no means faultless. The greatest divergence
occurred in 1891 when the disappearance of sheep was about 400,000 larger than the
number of lambs in 1889 while the number of ewes decreased by only 30,000.



I" Disappearance ' of sheep less lambs two years before ; II. Annual
changes in ewes.

The actual supply or disappearance of sheep (or mutton) is thus
seen to depend most intimately on prices. A high price of sheep in
the autumn leads to an increase in the number of ewes for breeding
and consequently in the number of lambs in the following spring.
Two years later, the disappearance of sheep will be larger or smaller
than the number of lambs, depending on whether the price in the
autumn immediately preceding has been low or high. The supply
reaction is therefore delayed, owing to "technological 7> circumstances.
But it does most decidedly depend on prices, does so in the right
direction, and to that extent is undoubtedly " rational ".

It has been possible, in the case of sheep, to expand the investiga-
tion so as to cover also the demand side of the market. Chart VI
shows two curves. One is the price per head of fourth class ewes
at Ballinasloe (which has been used here because it shows no pro-
nounced trend) in the previous year, i.e., each point has been moved
one year forward. The other has been computed as the ratio between
(a) the actual disappearance of sheep, and (b) the number whose
disappearance would have left the total number of sheep unchanged.
When that ratio is larger than one, the total number of sheep has
decreased; when it is smaller than one, the total number of sheep has
increased in the given year. "Without knowledge of the mechanism
above described, the close relationship between the two curves might
be misinterpreted as a good, but unfortunately wrong, response to
price movements. Clearly, if instead of increasing the stock of sheep
in response to high prices, disappearance had been increased, and
vice versa, the sellers7 gross receipts would have been larger through-
out. Such a reasoning, however, assumes not only that prices are
independent of the sellers7 decisions, but also that changes in disap-
pearance are within their control. Similarity of prices at Ballinasloe
and Hawick (which are given in Wholesale and Retail Prices, p. 116,
for the period 1859-1902) suggests that the former assumption is
fulfilled, i.e., that conditions outside of Ireland determine the price
of sheep. But there is definite evidence that the second condition
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does not hold. Data available in various sources published in the
British Parliamentary Papers indicate that a large proportion of the
Irish sheep disappearance5 is accounted for by exports of live animals
to Great Britain. Moreover, these exports show a clear negative
correlation with the prices of sheep (fourth class ewes) at the
Ballinasloe fair.

CHART VI

I. Price of ewes (4th class, one year forward) ; II. ' Ratio ' (see text)

It is therefore quite apparent that Irish producers had no inde-
pendent control over the sales of their sheep. They needed a certain
amount of cash every year to meet their obligations to landlords and
mortgage holders, and they could not afford to hold over iheir " ripe "
sheep when prices were low. And when prices were high, they did
not get rid of all they might have been able to sell. As was seen
above, the response to high prices was in the form of intensified
breeding, which reduced the number of sheep available for sale. Their
expectations as to future prices closely followed present prices. It
remains true that the supply responses were clearly dependent on
prices and to that extent they were " rational ' \

IV
Unlike sheep or cattle, pigs have but one destination: to be turned

into pork or bacon (whose prices-fluctuate much in the same way).
In order to explore the supply responses, it is therefore not necessary
to recur to a price for the animal (rather than for its products) as
was the case for sheep. Moreover, pigs depend for their feed mainly
on buttermilk and, especially in Ireland, on potatoes. This makes
them partly a by-product of butter production, and partly competitors
with human beings for the potato crop. On the whole, the relatively
level course (in spite of wide fluctuations) of the supply of pigs seems
to suggest that the breeding of pigs was more or less perfunctory in
Ireland, that it took place not so much for its own sake, but rather
was conducted as a side line. The data on supply are much less
detailed than for sheep. Only since 1901 is the number of pigs-for
breeding shown separately. ^

5The fact that the disappearance is calculated from data relating only to the
Twenty-Six Counties, whereas the export figures relate to Ireland as a whole, is not
important in this connection since sheep breeding is largely concentrated in the
former territory.
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• There appears to be a fairly close negative correlation between the
number of pigs less than one year old counted in each year, and the
ratio of the price of pork to that of potatoes in the same year. But
obviously, it must not be concluded from this contrary relationship
that Irish farmers decided to increase the supply of pigs whenever
the price of pork relatively to potatoes (the main cost item) was
decreasing, because the decision to vary the breeding of pigs neces-
sarily reaches back to a previous moment of time. Inspection of the
data suggested that, if the price ratio figures wTere advanced by two
years, then the opposite movement between the two series became one
of covariation. This is shown, in a somewhat different form, in the
following chart, in which the pork/potato price ratio is plotted
Vertically, while the number (000's) of young pigs registered two years
later is plotted horizontally, year for year (Chart VII). The covaria-
tion is quite striking. Apart from the years 1847 and 1866, when the
number of young pigs counted in 1849 and 1868 was abnormally low
in response to the price ratio, there appears a fairly close correspon-
dence (which, indeed, reflects the supply curve) between the price ratio
and the pig supply.
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One curious consequence of this finding may be mentioned. It wrill
be recalled that the size of the potato crop had an important influence,
in certain years when it failed, upon the volume of Irish emigration.
When the potato crop failed, the price of potatoes was high, of course,
and the ratio of the price of pork to that of potatoes therefore was
relatively low. But, apart from the three consecutive small potato
crops of 1877-1879, there never occurred more than two consecutive,
and most frequently only an isolated crop failure. In consequence
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the potato price soon fell again, the pork-potato price ratio to that
extent rose. More pigs were bred, with a year's lag. To an increased
emigration in the year following the bad crop there thus corresponded
an increase in the supply of pigs three years after the crop failure—
a curious effect of the "competition " for potatoes between human
beings and pigs.

Cattle are by far the most important item in Irish husbandry. It is
therefore unfortunate that, in spite of careful examination of the
available statistical data, it has riot been possible to offer an analysis
of the supply mechanism in any way comparable in precision to that
presented for sheep, or even pigs. The reason is probably that the
technological output possibilities are more complex for cattle than for
the other types of animals. Moreover, the limitation of the analysis
to the Twenty-Six Counties, covering a period during which that
territory did not yet present an independent economic unit, also con-
tributed to blur the picture, especially since regional specialisation in
the keeping and raising of cattle is less pronounced than in the case
of sheep. Finally, the number of milk cows is shown separately only
since 1854, so that no insight can be gained particularly into the
events which took place in the early years of the period studied.

On the other hand, inspection of the data available on cattle, and
specially the comparison between the number of calves (less than one
year old) and the " disappearance " of cattle gives rise to the suspicion
that the data on cattle holdings are perhaps somewhat unreliable or
reflect the influence of extraneous factors. The number of calves
present in a given year was found in several though a minority of
years to be smaller than the number of cattle between one and two
years of age in the following year. This means either that the data
are unreliable and subject to error, or that imports of young cattle
have taken place. Since practically no cattle were imported at any
time during the whole period, such " imports " must have originated
in Northern Ireland. It is not possible, without considerable further
investigation, to verify whether this is true, or whether the quality of
the data used must be doubted. It therefore must remain an open
question whether the lack of detailed correspondence between the
number of calves and the subsequent disappearance is due to purely
statistical or to economic reasons.

The most striking fact in the composition of the Irish cattle herd is
that the very great increase in the number of cattle took place without
any appreciable variation in the number of milk cows. Nor is there
any close correlation between the number of calves and the number of
milk cows. The ratio between the number of calves and the number
of milk cows increased steadily, though with wide fluctuations,
throughout the 'sixties, 'seventies and 'eighties, to remain constant
in the neighbourhood of 0-75 afterwards. This rising trend has in the
report included in Agricultural Statistics (p. xxxix), been attributed
to reduced slaughter and general mortality of calves. To what extent
the latter element was present cannot be decided with the information
at hand. That the former was, however, most powerful and in fact
guided by price considerations is quite clear. But before this point
can be established, it is necessary to consider the relevant data on
prices.
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A curious dissimilarity between both trend and year-to-year move-
* ments seems to exist between various price series relating to cattle and
beef. A fair degree of resemblance was found to exist between the
prices of beef and cattle, the former being the price of beef at Dublin
(taken from Thomas Barrington, " A Review of Agricultural Prices "
Journal of the Statistical and Social Inquiry Society of Ireland,
Part CI, Volume XV, October, 1927, pp. 249 et ss.), the latter the
price per head of cattle at the Ballinasloe fair (taken from Wholesale
And Retail Prices). But a completely different behaviour was shown
by a price for store cattle which has also been given by Barrington.

After considerable but unsuccessful experimentation with the
Ballinasloe cattle price series, and also with the prices of beef and of
butter, it was found that the price most relevant to the growing of
cattle was that of store cattle, for which a simple average of two price
index series given by Barrington for cattle 1-2, and 2-3 years' old, has
been used.
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Two curves are shown in Chart VIII: one is the index oi: the
average price of store cattle, the other the number of calves counted
in each year. A certain degree of correspondence between the two
time series will at once be noted. For instance, from 1887 when the
price of store cattle reached a low point, the number of calves in the
following year is seen to be highly correlated with the store cattle
price. From 1867 to 1872 that price rose considerably, and so did
the number of calves from 1868 to 1873. But on the other hand, there
are also clear discrepancies. Thus, no counterpart can be found in
the number of calves to the great fall in price which lasted from 1883
to 1887; and similarly, no price increase seems to have been the cause
of the strong increase in the number of calves which lasted from 1849
to 1853. While the price of store cattle, therefore, seems to have had
a clear influence during certain periods upon supply intentions, it
definitely fails to account for all the movements in the number of
calves. •

A partial explanation of this problem is found if the prices oi
cattle6 at the Ballinasloe fair are also taken into consideration. A

6It is not clear whether these prices are for store cattle, or for fat cattle. In the
Agricultural Statistics of Ireland for 1908 they are referred to as store cattle prices.
But their general trend would rather suggest that they relate to fat beef cattle.
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comparison (Chart IX) of the absolute price per head of store cattle
2-3 years old (calculated by applying Barrington's index number to'
the prices collected by the Irish Land Commission) and the absolute
price of oxen (fourth class) at the Ballinasloe fair, as given in
Wholesale and Retail Prices (pp. 110-111), which may be taken as
representing the price of fat beef cattle in general, shows that these two
prices move on the whole at similar levels. Since they relate to pro-
ducts into which calves may alternatively be turned,7 it seems reason-
able to assume that supply intentions were guided by whichever of the
two prices was higher. Although the rise in the number of calves
which began in 1850 still remains unexplained (since the price of
oxen began to rise only in the next year), the great increase up to 1853
was at least not in contradiction to the increase in the oxen price up
to that year. The decline up to 1856 may well be attributed to the
decline in the oxen price, and the following increase to the rise first
(in 1857) in the price of oxen and then (in 1859) in the price of store
cattle whose low level in 1861 and high level in 1864 may account for
similar movements in the number̂  of calves. Although the corre-
spondence ceases to be quite so close in the years following the great
rise in the store cattle price up to 1872 (which explains the great in-
crease in calves up to 1873), it seems as if the high level of the oxen
price in the years 1879-1886 explained why the number of calves in
1880-1887 failed to respond to the great fall in the price of store
cattle. It is this latter price which seems to have guided supply
behaviour from 1888 on.
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Iii conclusion, then, it appears that cattle prices have had a decisive
influence upon the decision whether or not to slaughter calves. Some
of the unexplained year-to-year movements may well be due to changes
in mortality. Attempts to explain the variation in the number of
milk cows in terms of the butter price have remained unsuccessful.
It seems as if butter production had been maintained, not so much for
its own sake, but rather as a by-product of the breeding of .cattle,8
much of which was being exported alive to Scotland and England for
fattening. Though not all of the cattle thus exported was store cattle,

7The price of heifers shows variations very similar to those of the oxen price.
8To the extent that pigs were being fed on buttermilk, they are also, to the second

degree, so-to-speak, a by-product of the cattle-breeding industry.
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there is no doubt that this type of trade has shown a prodigious
development during the period under consideration. Fat cattle
accounted for nearly half the total number exported in 1875, but for
only about one-third after 1900. The total number itself increased
from about 100,000 per year during 1847-51 to about 350,000 per year
during 1857-61, 630,000 in 1873-77 and stood at an annual average of
810,000 in 1909-13.

This development is also borne out by the changing allocation of the
acreage devoted to animal feeding as between feed crops on the one
hand and hay and pasture on the other hand. Although the hay
acreage increased considerably (while pasture remained constant), it
is notable that this increase was about of the same order of magnitude
as the decrease in the area under feed crops. In other words, the soil
of Ireland has, while being less intensely exploited for the feeding of
livestock, been made to support a much larger herd. This was pos-
sible only by a reduction in the degree of fattening to which animals
were brought in Ireland. As it has been put by the anonymous author
of a "Statistical Survey of Irish Agriculture in 1900 ",9 " a large
number of Scotch farmers must have given up breeding stock of their
own since they find such a supply of young cattle raised on Irish
pastures ready to their hand. . . . This (is an) interesting instance of
a territorial division of labour. . . ." The specialisation of functions
as between Ireland and Great Britain also explains the remarkable
behaviour of the prices of store cattle as compared with those of beef.
Before that division of functions got under way, Irish cattle (which
yielded only beef of poor quality) fetched a low price. But as the
possibilities for turning it into beef of higher grade through appro-
priate fattening came to be slowly discovered in Great Britain, its
price began to rise, and the margin between store and fat cattle
diminished so rapidly that, in spite of falling beef prices, the money
price of store cattle remained largely unaffected by the great price
decline which began in the late 'seventies.

In a general way it can indeed be said that the transition in Irish
agriculture was not so much from cereals to animal products, but
rather from the production of animal products to the rearing of
animals. Ireland, during the period under consideration, became the
great breeding place for livestock, particularly cattle.

That this development took shape under the impulse of price move-
ments has, it is hoped, been satisfactorily shown in the preceding
pages. In spite of frictions, lags, irregularities, and apparent con-
tradictions it cannot be denied that the changes in Irish agriculture
were essentiallv " rational ".

VI
Further confirmation of this general conclusion is obtained by com-

paring the changes in the composition of agricultural output in
Ireland and in Denmark, a country whose adaptation to the changing
conditions of the second half of the last century through a shift from
the growing of grain to the output of animal products is generally

9 Ireland : Industrial and Agricultural, prepared by the Department of Agri-
culture and Technical Instruction for Ireland, Dublin, 1900, pp. 176-200.
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regarded as particularly successful. The following tables give
estimates of the output of various agricultural products in Ireland in
1847, 1861 and 1909, and in Denmark in 1861 and 1909. The data
presented are the result of estimates which are described in detail in
the Appendix. They are necessarily only approximate.

TABLE 4.

Output (in million cwt.) of various Agricultural Products in Ireland (a) in 1847,
1861 and 1909.

Cereals :
Wheat
Oats
Barley
Rye

Animal Products :
Butter
Beef
Pork
MuttOD

1847

11-1
22-8

5-2
0-2

0-76
1-75
0-66
0-37

1861

2-7
15-3
2-4
•01

L15
2-5
1-85
0-66

1909

0-7
12-6
2-9
0-1

1-62
4.5
1-83
0-92

{a) Territory of the later Irish Free State.

Table 6 shows index numbers of the physical volume of agricultural
output (1861 = 100) in Ireland and Denmark in certain years calcu-
lated from the data contained in the two preceding tables. The weights
have been obtained by applying contemporaneous prices to the quan-
tities relating both to 1861 and 1909, and the two columns shown for
each year in Table 6 give the results obtained by using the two
weighting systems.

TABLE 5.

Output (in million cwt.) of various Agricultural Products in Denmark in 1861 and 1909

Cereals :
Wheat
Oats
Barley
Bye

Animal Products :
Butter
Beef
Pork
Mutton

1861 1909

2-0
12-15
9-5
5-9

0-46
0-82
0-52
0-48

2*3
18-8
13-4
9-2

2-75
2-21
2-51
0-26
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TABLE 6.

Index Numbers of Output for Cereals, Animal Products and Total Agricultural
Production in Ireland and Denmark (1861 = 100).

Ireland :
Cereals
Animal Products
Total .

Denmark :*
Cereals
Animal Products . .
Total

(1)
208

60
104

__.
—
—

1847

(2)
199
59
94

• — •

—

—

(1)
100
100
100

100
100
100

1861

(2)
100
100
LOO

100
100
100

(1)
77

145
125

147
481
244

1909

(2)
79

145
128

147
455
263

*For Denmark no information is available before 1861.

By 1909, the output of cereals in Denmark had risen by 47 per cent.,
i.e., about as much as the output of animal products in Ireland, while
production of animal products rose most spectacularly by about 370
per cent., bringing total output to about 155 per cent, of 1861. In
Ireland, on the other hand, total output in 1847 was roughly the
same as in 1861, but production of cereals fell approximately in the
proportion of 2 : 1, while the simultaneous increase in the output of
animal products was about in the proportion of 3 : 5. In the next
period, from 1861 to 1909, cereals fell off another 20 per cent., while
animal products rose further by 45 per cent., the total increasing by
more than one-fourth.

TABLE 7.

ltndex Numbers of the Level of the Physical Volume of Agricultural Output (6 principal
commodities) in Denmark and Ireland, 1861 and 1909.

(Output in Ireland = 100).

Cereals
Animal Products

Total

(1)
122
34

60

1861

(2)
116
35

69

(3)
119
35

65

(1)
224
104

122

1909

(2)
217
108

131

(3)
221
106

127

Table 7 shows the results of a cross comparison of the level of agri-
cultural output in Denmark and Ireland as of 1861 and 1909. At
each of these dates the Irish output is put equal to 100, and the figures
given in the table are to be understood as measuring the volume of
output in Denmark as a percentage of the simultaneous Irish level.
The first two columns show index numbers computed by weights
relating to 1861 and 1909, respectively. The third column gives the
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arithmetical average of the other two. It should be mentioned that
only six commodities were included in the cross comparisons owing
to the absence of information on the prices of rye in Ireland and of
mutton in Denmark.

In both years considered, the Danish output of cereals was larger
than the Irish, in 1861 by about one-fifth, while in 1909 it was more
than twice as large. This shift in the relative level of the Danish
grain output was, of course, partly due to the decline in the Irish
output which amounted to about 20 per cent, between 1861 and 1909.
But partly it represents an absolute increase (by 47 per cent.) in the
cereals production of Denmark.

The output of animal products in Denmark which underwent a
tremendous increase by about 370 per cent, in 48 years (see Table 6)
is put into the right perspective by the figures of Table 7 : In 1861,
the total volume in Denmark was but little more than a third oi the
Irish output. And even by 1909, it was only 6 per cent, larger than
its Irish counterpart. Partly, this was due to the substantial (45 per
cent.) increase in the latter.

The differences in the combined volume of production turn out $o be
much less spectacular than a mere consideration of the changes over
time would have suggested. Denmark in 1861 produced one-third less,
and in 1909 about one-fourth more, than Ireland.

Additional light may be thrown upon this whole network of changes
and differences by relating all the quantities involved tq one single
basis. The Irish output in 1861 has been chosen as the common
denominator in the following three diagrams relating to cereals,
animal products, and total output, respectively. All the figures shown
express volumes produced in percentages of that basis : see Diagram 1.

Besides systematising the various comparisons, this table brings put
one further noticeable fact, namely, the similarity of the cereals and
the animal products index numbers for Denmark in 1909. This indi-
cates that the relation between the quantities of the two main groups
of commodities was then in Denmark what it had been in Ireland in
1861. Or, in other words, in spite of the tremendous intensification
of the output of animal products, Denmark in 1909 had barely reached
the same proportion between the outputs of cereals and animal pro-
ducts which in Ireland had prevailed already in 1861. This is a
striking example of the type of mistaken impression to which a mere
consideration of changes over time, without due appreciation of the
absolute levels involved, is likely to lead.

But a further correction is required. In order to obtain an accurate
picture it is obviously necessary to take into account the divergent
movements not only of the total population, but in particular of the
rural population in the two countries. This adjustment has been
made (oil the basis of data described in the Appendix) in Table 8
which expresses the index numbers contained in Table 6 per head of
the rural population of the two countries.

The significance of these figures is considerable. They show that,
between 1847 and 1861, the total output of Ireland per caput in-
creased by one-half, in spite of the much advertised reduction in the
output of cereals, because there was, at the same time, an increase of
about 150 per cent, in the per head output of animal products. This
increase, over a period of only 14 years, is not much smaller than the
increase in the per head production of animal products in Denmark
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during the following 48 years. The annual average rate of increase
is actually much larger.

As regards the per head output of cereals after 1861, there was, in
spite of the reduction in acreage, an appreciable increase which by

TABLE 8.

Index Numbers of the Changes in the Physical Volume of Agricultural Output in
Ireland and Denmark, Per Capita of the Rural Population, between certain years.

(1861-100).

Ireland :
Cereals
Animal Products ...
Total

Denmark :
Cereals
Animal Products ...
Total

1847

135
39
66

1861

100
100
100

100
100
100

1909

132
245
213

110
350
190

1909 was even larger in Ireland than in Denmark. And total output
per capita showed between 1861 and 1909 a slightly greater increase
in Ireland than in Denmark.

This situation may further be clarified by expressing per head
output throughout in terms of per head output in Ireland during
1861. Table 9, corresponding to diagrams 1-3 below gives this
information.

TABLE 9.

Index Numbers of Agricultural ( Output Per Capita of the Rural Population in
Ireland and Denmark in Various Years (Output in Ireland 1861 — 100).

Cereals :
1847
1861
1909

Animal Products :
1847
1861
1909

Total:
1847
1861
1909

Denmark

340
370-374

100
329-350

186
343-353

The most outstanding feature of this table is the great difference
in the level of the Irish and Danish figures. In 1861, the per head
production of cereals was 240 per cent, larger in Denmark than in
Ireland, while that of animal products was the same for the twTo coun-
tries. In 1909, the former difference was still about 180, but the
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Danish per head output of animal products was about 40 per cent,
larger than the Irish. Total production per capita in Denmark, as
a result, was in 1861 nearly twice, and in 1909 about one-and-two-
thirds times that of Ireland.

In spite of the approximate nature of the figures on which these
calculations are based, and of the reservations which must be made
with regard to the " terms of trade " between agricultural and non-
agricultural commodities in the two countries, it is clear that the
standard of life of agriculturalists was very appreciably lower in
Ireland than in Denmark, and it is very probable that this circum-
stance gives the key to the difference of the agricultural development
of the two countries. The productive effort, when measured in out-
put per caput, seems between 1861 and 1909, to have undergone much
the same variation in Ireland and in Denmark, approximately
doubling in both cases. In consequence, the relationship between per
head outputs in the two countries remained unchanged over that
period, which means that the absolute difference between them in-
creased continuously. In order td raise the Irish level of output per
caput to the neighbourhood of the Danish output (which, by genera]
consent, is regarded as affording at least a tolerable, if not a comfort-
able, standard of living throughout the period), it would have been
necessary to double the rate of increase in the Irish per capita pro-
duction between 1861 and 1909. It was, therefore, only reasonable
from the point of view of the individual Irishman, to try to improve
his position by emigrating to the United States, rather than to con-
tinue his struggle at home. At the same time, those who did stay
behind cannot be said to have lacked enterprise: they managed to
improve their output per head as fast as the Danes, whose success in
raising their production is generally considered as unique.

Ireland
Ireland
Ireland

Ireland
Ireland
Ireland

Ireland
Ireland
Ireland

1847:
1861 :
1909:

1847:
1861 :
1909:

1847:
1861 :
1909:

204
100
78

Diagram

Cereals

Diagram

1.

i

Denmark
Denmark

2.

Animal Products.

60
100
145

99
100
127

Diagram

Denmark
Denmark

3.

Fotal Output.

1861
1909

1861
1909

Denmark 1861 :
Denmark 1909 :

: 119
: 172-175

: 35
: 154-164

65
161-165

, NOTE :—The two figures shown for Denmark in 1909 in each diagram are the
result of applying the 1909 index numbers from Table 7 to the level of the Irish
output in 1909 taken from Table 6 ; and of applying the changes in the Danish
volume from Table 6 to the 1861 index numbers taken from Table 7. They show,
on the whole, good agreement.
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Professor McCarthy, in proposing the vote of thanks to Dr. Staehle,
said that he had recently come across a paper read at a conference
on the international comparability of statistics which mentioned the
proliferation of statistical societies in many places early in the 19th
century. That paper said that only two of the societies then founded
has survived vigorously, that in London becoming the Royal
Statistical Society and that in Boston the American Statistical
Association. The formation of the Irish society was mentioned and
its demise could be inferred from statements in the paper, but
obviously the author was misinformed in that respect. The present
meeting proved that and Dr. Staehle's presence shxnved that the
vigour of the Society was appreciated outside the country. The
quality of his paper and the amount of trouble he had obviously
taken in preparing it was in itself both a compliment to the Society
and a measure of its present vigour. It was a pleasant task to be the
medium of conveying the appreciation of the Society to him.

It was difficult to speak to such a technical paper without having
available beforehand the statistical appendix and charts. - In fact,
to a statistician, it was the material in the appendix which would
prove of the greatest interest. Under the circumstances one could
comment only briefly.

The use of the term " output" in Table 4 was not that currently
employed in this country. Here, when we spoke of agricultural
output, we meant that all inter-farm duplication in production had
been elimated. A rough check of some of the figures in Dr. Staehle's
paper had suggested that he simply aggregated the figures for the

.production of various crops, got by multiplying the yield by the
acreage. In fact, the greatest decline in production was shown by
wheat of which the smallest proportion was used in further agricul-
tural production, while the production of oats fell less and that crop
was the most duplicated in the production of animals. The 1908
figures for Ireland for the proportions of wheat, oats and barley
used for further production were 8 per cent., 73 per cent, and 29 per
cent, respectively, and it would appear that the effect of the decline
in cereals would be emphasised if these figures were applted in an
attempt to eliminate duplication. It was, of course, always possible
that agricultural practices, and consequently these proportions, had
changed during the period and furthermore, it was not at all unlikely
that different proportions should apply in Denmark, making an added
hazard in the comparison of the two countries.

As regards the production of animal products, the only one which
lent itself to ready criticism was the production of butter and a
rough comparison for the years 1861 and 1909 seem to suggest that
the production per milch cow had increased from 0*95 cwt, per annum
to 1-35 cwt. per annum over the period. Despite the fall of the
population during that period and the possible decrease in the con-
sumption of whole milk as such, this appeared to be an overstatement.

Dr. Staehle had thrown a new light on the much-discussed problem
of comparing Denmark and Ireland and his remarks were most
interesting as coming from someone who was completely impartial.
The Society was very grateful to him for his paper and it afforded
the speaker the greatest satisfaction that it fell to him to propose that
the best thanks of the Society should be extended to the author.

The President considered that one significant point in Dr. Staehle's
paper was the evidence that Ireland, already in 1861, had specialised
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to the same relative degree in animal product production as Denmark
attained to in 1909—after a substantial relative increase in animal
product production.

The changing pattern of Irish agricultural output has undoubtedly
been influences by the relative prices and profits, and more especially
the price ratios of animal feed in relation to animal product prices.

The most important of these ratios is the ratio between the price
of fats and the price of beef. From 1881 till 1931 the price of 7 cwt.
of fats never exceeded 80 per cent, of the price of 1 cwt. of beef
(dead-weight). It paid to stall feed dry cattle, there was plenty
of animal manure, fertility was maintained and production increased.

During the Economic "War the ratio was as high as 139*5 and it
was well over 200 during the second world war. Stall feeding
disappeared in 1933 and did not return till 1948. In that year the
vicious price discrimination against our fat cattle, practised by the
British Ministry of Food, came to an end, and the ratio was 75-6 in
1948 and 68-6 in 1949. Fertility suffered and the volume of
agricultural production remained static with a downward tendency
till 1948, but is now again on the increase.

As Adam Smith pointed out long ago, cattle are a pivotal element
in agricultural production. Until it pays to feed cattle with arable
or pastoral produce of improved land you cannot add to the area of
improved land, and you cannot have an increasing area of improved
land unless you have increasing numbers of well-fed cattle.

The Danes have managed to maintain and increase cereal produc-
tion because they go in for dairying and house-feed their cattle
adequately in the winter time. There is a direct relation between
the winter house feeding of cattle, dry or milch, and the economic
production of grain crops even for direct human consumption.

Dr. R. C. Geary,—I would like to join with the other speakers in
extending a special welcome to Dr. Staehle, whose presence here this
evening is, for me, the fulfilment of a hope which I have entertained
for a long time, If his paper consisted merely of the last few
sentences, I would consider that it was well worth while.

On this point may I remark, in reference to Dr. Staehle ?s Table 1,
That analogous tables for later intervals are even more interesting
in showing an entire lack of correlation between decline in rural
population and decline in tillage. For these later periods it has also
been found that there is no significant correlation between increase
in cattle and decline in rural population. From 1881 on, it has
proved very difficult to establish any significant relationship between
rural economics and population. '

With regard to the estimates of agricultural output, Dr. Staehle
will be the first to admit that they can only be regarded as rough
estimates subject to an undefinable margin of error. He will accord-
ingly be interested to know that in a paper which I read to the
Society in 1935 I gave estimates of the volume of agricultural output
based on the starch yield of crops and hay together with a highly
conjectural estimate of the starch yield of grass extending to the
period of Dr. Staehle7s survey. These estimates confirm Dr. Staehle's
as between 1861 and 1909 approximately in showing an increase in
output of 23 per cent., which is not significantly different from
Dr. Staehle's estimate of 27 per cent. My calculations also confirmed
Dr. Staehle's in showing that output per rural dweller more than
doubled during this period. The fact that Danish experience was,
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as shown by Dr. Staehle, approximately similar, suggests that in
Western Europe as a whole productivity may also have doubled, so
that this experience may be regarded as a general norm. If this be
the case the response of the Irish agriculturist, both as regards
emigration and increase in income, was rational and normal.

It is most interesting to compare Dr. Staehle's method and results
as regards price analyses with those in the late Thomas Barrington's
great paper of 1926, to which Dr. Staehle refers. Dr. Staehle's
demand analyses approach necessitates year to year or short-term
comparisons whereas Thomas Barrington used comparisons over
extended periods. The findings of the two analysts were essentially
the same: the response of the Irish agriculturist to the price trend
was essentially rational. As regards specific classes of live stock, 1
am inclined to think that there may be an element of spurious
correlation in his demand analysis for pigs in that the relationship
between supply of pigs and the price of potatoes should really be
interpreted as a relationship between shortage or over-abundance of
potatoes in relation to the pig supply. Only a small fraction of
potatoes produced in Ireland are marketed, i.e., are priced, but the
price is a faithful reflector of the total production of potatoes. In a
paper published in the Irish Trade Journal as long ago as 1925 an
analysis covering the period 1881 (when official prices first became
available) and 1913 showed a strong relationship between changes in
the number of pigs between consecutive years and pig prices one year
previous. Exceptions to the rule were practically all accounted for
by years of shortage or abundance in supplies of potatoes.

' It seems to me that modern methods of statistical analyses should
be applied to these records of supplies and prices, which Dr. Staehle
has described as unique. During the past few years Gerhart Tintner
and I have developed theoretical methods for the determination od
relationships between time series and these methods could be adapted
to Irish data with advantage. The problem is to find the relationship
between supplies and prices current an(d lagged, and to determine
whether these relations are significant and complete in the statistical
sense. Even the methods of classical regression theory could be
applied to explain supplies of live stock in terms of other statistical
variables. Here is a rich field of research for the student. We will
look forward to a close study of Dr. Staehle's charts and appendices
in the definitive edition of the paper.0 I would suggest that there
is some little danger in drawing inferences from comparisons between
graphs of economic time series. Statistical analyses are much to be
preferred.

I was much interested in Dr. Staehle's analysis of the trend in
the number of sheep and I congratulate him on establishing a relation-
ship between the trend in supply and the price movement for he
has succeeded in a field where I have failed. The great sheep dip
between 1871 and 1893 has long been a mystery to students of these
statistics.

With regard to Professor Bell's remark that he would like to see
the analyses continued to the present day, I may say that there is
almost an embarrass de richesse for such a study. In particular,
Professor Bell will be interested to know that the standard of living
of the average Irish agriculturist has increased by 65 per cent,
between 1938 and 1950.

The President in summing up drew attention to the dairy produce
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subsidy which has persisted for nearly twenty years. He pointed
out its potentially demoralising effects, and the serious burden it
imposes on the finances of the State; he made a plea for an objective
study of its history and significance by a member of the Society in a
future paper.

A similar paper elucidating the national pig policy in the last two
decades (including a comparison with Northern Ireland in this
respect) would be very desirable.

As to the amount spent on agricultural education he considered that
much better value was obtained in the mid-19th century when there
were over a hundred model schools in different parts of the country,
with model farms attached, in which agricultural education was inte-
grated, as it should be, with general education. When the Depart-
ment of Agriculture took over in 1900 the primary education author-
ities dropped the agricultural aspect of general education and the
Department, which supplies only vocational instruction in agricul-
tural techniques, has never been able to fill the gap.

APPENDIX.

1. Index Numbers of Agricultural Production in Ireland, 1847-1913
(1861 = 100).

The index numbers of the output of cereals and of animal products
shown in Chart I have been obtained as follows: —

The output of cereals has been measured by the data relating to the
total corn crops measured in starch tons shown in Table IV, Agricul-
tural Statistics, 1847-1926, above quoted. In spite of the fact that these
data include rye as well as other grains, the resulting sei'ies of index
numbers appeared to be practically identical with another series in
which index numbers of the wheat, oats and barley crops, measured in
physical units, were weighted together according to their estimated total
values in 1861.

The index numbers of the production of animal products relate to
butter, beef, pork and mutton. The production of butter was estimated
from the number of milk cows by putting the annual output of milk
per cow at 270 gals, up to 1861, i.e., at the level at which output per
cow was in Denmark as of that year, thence increasing linearly until
by 1911 it reached 400 gals, (see Lionel Smith Gordon and Laurence C.
Staples, Mural Reconstruction in Ireland, New Haven, 1919, p. 127).
One gallon of milk was assumed to yield 6-2 oz. of butter {ibidem,
p. 292). Since the number of milk cows is given in Agricultural
Statistics only from 1854, it was estimated for earlier years at about 50
per cent, of all cattle more than one year old, this being the approximate
proportion in 1854.

The production of beef, pork and mutton has been calculated on the
basis of the " disappearance " of cattle other than milk cows, pigs and
sheep. The computation proceeded by adding to the previous year's
total number of animals the number of animals under one year old in
the current year, and then deducting from this sum the total number of
animals in the current year.

The four series thus obtained were combined by applying the weights
proportional to the total estimated output in 1861. The index numbers
chus arrived at, particularly as regards cereals, are, of course, only
rough measures of the volume of output. Strictly speaking, only two
methods would have been correct for the evaluation of output, the first
being the measurement of net output proper, and the second the measure-
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ment of gross output net of duplication. In particular, allowance
should have been made for that part of total production which was used
as fodder, or served as human consumption on the farms. If net output
was to be measured, allowance should also have been made for all direct
cost items purchased from outside agriculure, such as fertilizers and
oil cakes, and for payments of rent or interest. Nevertheless, the index
numbers may be taken as adequate indications of the main trends in the
composition of the agricultural output of Ireland.

2. Index A1 umber a of the Prices of Agricultural Produce in Ireland,
1847-1913 (1861 = 100).

In calculating the index numbers referred to above (page 449 et seq),
use has been made, as regards grains, of the Dublin quotations, shown in
Board of Trade, Wholesale and Retail Prices, London, 1903. The prices
of animal products were taken from Thomas Barringtoii, li A Review of
Irish "Agricultural Prices77, Journal of the Statistical and Social
Inquiry Society of 1relana!,'Part CI, Vol. XV, October, 1927. The
calculation includes prices for wheat, oats and barley, on the one hand,
and beef, pork and butter on the other. The six series have been
weighted together on the basis of estimated aggregate values in 1861.

3. ' Comparisons of Output in Ireland and Denmark, 1861 and 1909.
The data shown in Table 4 have been obtained as follows: —

Cereals: The quantities were taken directly from Agricultural
Statistics, pages 10 and 11.

Butter: The method by which output has been estimated has
already been described above in this Appendix.

Beef: The production actually represents beef equivalent of the
output of cattle, no information being available on the quantity of
beef proper.

In fact, a large and increasing proportion of the cattle produced
was exported alive. The output had to be calculated in a round-
about fashion. Agricultural Statistics gives (Table VI) the total
stock of cattle other than cows, and the number of cattle under one
year old in each year. It is, therefore, possible to calculate the
' disappearance ?; of cattle in each year by adding to the previous
year's total number of cattle other than milk cows the cattle under
one year old in the current year, and deducting from this sum the
total number of cattle other than milk cows in the current year. The
" disappearance ?> of cattle in each year by adding to the previous
average price at which cattle were sold at Ballinasloe, and this total
value of output was finally divided by the price of beef. Although
this roundabout method relies heavily upon prices, information on
which is much less certain than on cattle numbers and other data
expressed in physical units, it is believed that the results are fairly
reliable.

Pork: The output of pork, or more exactly the pork equivalent
of the output of pigs, was also calculated by an indirect method.
In Denmark, the output of pork has been estimated by Lindhard
(quoted by Einar Jensen, Danish Agriculture. Its Economic
Development. Copenhagen, 1937) by assuming the output of pork to
be proportional to the number of pigs in existence, in the ratio of
87 kgs. or 192 lbs. per pig. Applying this ratio to the number of
pigs in existence in Ireland, taken from Agricultural Statistics,
Table VI, a series was obtained which was compared to the " dis-
appearance ; ; of pigs. It was thus found that the average weight
per pig that had " disappeared " was on the average 2-2 cwt., a
reasonable figure which was applied to the " disappearance" in
each year.

Mutton: The output of mutton, or the mutton equivalent of sheep
produced, was obtained by a method identical to that used for beef.
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The data shown in Table 5, which relates to Denmark, have been
derived from the following sources:

Cereals: The output of cereals was estimated by assuming 1876
yields to apply to 1861. No data on yields are available for any
earlier period. 1861 is the earliest year for which acreage is known.
The calculation of yields was as follows :

Acreage 1876
(in 1,000 hectares)

Crop 1876
(in 1,000
quintals)

Yield per hectare

Wheat
Oats . .
Barley
-Rye

62
381
308
254

1,025
6,386
4,736
3,629

16*5 quintals = 32-5 cwt
16-8 „ -33-1 „
15-4 „ =30-3 ,,
14-3 ,, -28-2 ,,

The figures for acreage were taken from Jensen's Table I, p. 389a,
those for crops from his, Table L, p. 392a. Iri both these tables, data
are shown for u mixed barley and oats " : for the present purpose, it
Avas assumed that the mixture was in the proportion of 1:1.

Butter: Taken from Jensen, Table P, p. 396.
Beef: Jensen (Table Q, p. 397) quotes figures for the output of

beef, from Lindhard, covering the period IS71 to 1924. It is
apparent, by comparison with Jen sen's Table M, p. 293, where the
number of milk cows and total cattle are given since 1861 that the
beef output was estimated by assuming 115 kg. =2-27 cwt. of beef to
be produced annually per head of cattle other than milk cows. The
output for 1861 was obtained by use of the same ratio.

Pork: The same hold for the output of pork, the conversion ratio
being 87 kg. = 1-71 cwt. per pig in existence.

Mutton: Again the same method was used, the conversion ratio
of 14 kg. = -275 cwts. (which Lindhard used for 1871) being applied
for 1861, and the ratio of 18 kg. = -354 cwt. for 1909.

The index numbers shown in Table 6 are based on the commodities
above listed. They were calculated by weighting together the data
shown in Tables 4 and 5 according to the estimated aggregate values
of the various products in the year 1861.

The same data and weights Lave been used in the direct cross com-
parisons between Ireland and Denmark shown in Tables 7, £ and
9, with the proviso, however, that the production of rye and mutton
was omitted, since no price was available for rye in Ireland and for
mutton in Denmark for the year 16'61.

The data on the rural population used in calculating' Tables 8 and 9
are as follows :

Total and Rural Population (in Thousands) in
in Various Years

Ireland and Denmark)

IRELAND :
Total population
Rural population

DENMARK: \
Total population :
Rural population :

*Danish figures are for 1860

1847
6,280
5,311

1,380
1,090

1861*
4,402
3,524

1,608
1,231

1911
3,139
2,088

2,757
1,647
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Sources.
Ireland: Figures for 1861 and 1911 were computed from census data

so as to relate to the territory of Eire. Rural population is defined
as persons living outside of towns with 2,000 inhabitants or more. The
figure for 1847 was estimated as follows: Data on population (both
total and rural) in 1841 and ]851 for all Ireland are known from the
census. An estimate (see D. A. E. Harkness, " Irish Emigration".
International Migrations, Vol. II (New York: 1931), p. 261) puts total
population in 1845 at 8,295,000. Rural population may in that year be
estimated by using the ratio of rural to the total known for 1841. Since
most of the emigrants came from the rural sections of the country,
adjustment to 1847 was made by using emigration figures for 1846 and
1847. The result Avas then adjusted for Eire by applying to it the
percentage that its population represented in that of all Ireland on
the average in 1841 and 1851.

Denmark: Slesvig-Holstein are not, included. Figures for 1860 and
1911 are taken from Danmarks Statistik, Statistic Ice. Sai/imeudrag 1913.
p. 2. The definition of rural population used is described by Jensen
(p. 118) as that part of the population which lived outside of towns
big enough to have trading and manufacturing privileges. Jensen also
notes that up to 1890 that classification fitted the facts u pretty well ".
For the years after 1890 Jensen substitutes a revised estimate of the
rural population which in 1911 is nearly by 300,000 persons lower than
the official definition. This latter definition has been used above. The
agricultural population (Sammendrag) was 727,184 and 1,034,111 in 1860
and 1911, respectively, showing an increase of 42 per cent., whereas
the rural population (according to the official definition) increased only
34 per cent. Use of the latter, therefore, underestimates the increase of
agricultural producers, and thus overestimates the output per producer.
Nevertheless, the rural rather than agricultural population was adopted
because no data on agricultural population are readily available for
Eire. Use of Jensen's estimate for 1911 would have overestimated
output per worker even more seriously.

Dr. Staehle, whom time did not permit to say more than a few
words at the end of the meeting itself, submitted the following written
statement in reply to the observations made during the discussion.

Being acutely aware of the shortcomings of my analysis, I am even
more grateful for the kind welcome which the Society has given me.
I certainly feel most humble about my work for a number of reasons :
first, my study was conducted long before I had any personal acquaint-
ance with Ireland (the presentation of my paper took place during my
first visit to your country);1 in the second place, I know but little
about agriculture, and even less of the specific conditions in which
it is carried on in Ireland; finally, I worked practically single-handed,
and therefore was compelled to use only the simplest methods of
graphical analysis. Nevertheless, I should feel that I attained my
goal if I could hope that my paper might perhaps lead others to make
further and better use of the magnificent collection of statistical data
which is available on Irish agriculture for more than a century.

I was much impressed with the important remarks Professor
McCarthy made on the measurements of production which were based
on the data shown in Table IV. These measurements^ as is explained

1 It should be mentioned that the foregoing study is mainly extracted from a
larger investigation which was carried out at the Fletcher School of Law and
Diplomacy, Medford, Mass., as part of a research project on the Economics of
Transition and Adaptation.
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ill the appendix (which was not available to Professor McCarthy
when he spoke), are very crude indeed in that no allowance was made
for the part of the cereals crops which were used for further produc-
tion. Since the discussion took place, I experimented with the pro-
portions of the crops so used which Professor McCarthy communicated
for the year 1908. Somewhat to my surprise, I found that the differ-
ence in weighting, though large (wheat, oats and barley receiving
relative weights of 36, 43 and 21 per cent., respectively, instead of 18,
69 and 13 per cent., in the same order), has only a relatively small
effect on the index number of cereals production. The index number
for 1909 becomes 70 instead of 77, the reason being that the doubling
in the weight given to wheat, the output of which had fallen greatly
since 1861, was partly compensated by the greater weight given to
barley, the production of which was higher in 1909' than in 1861.
While the difference in the total index for cereals is thus smaller than
expected, it still is not a negligible correction. Perhaps, however,
there is some reason for thinking that, on account of the much smaller
numbers of animals in 1861, the corrections suggested by Professor
McCarthy were much lower for that year than for 1908. If so, the
index for 1909 would probably be intermediate between 77 and 70.
But even at the latter figure, the broad results of the comparisons with
Denmark would not be seriously affected. It remains, of course, to
be seen in what direction similar corrections would alter the Danish
index figures. This is certainly one respect in which I hope that my
tentative results may be taken as a suggestion for further study, in
which also my clumsy assumptions as to the production per milk cow
would need to be revised.

Such further study might9 well make use of two other important
suggestions which were made during the discussion. The President
recommended particularly that account be taken of the ratio between
the price of fats and the price of beef, and other price ratios, in
addition to those already examined in my paper, might well be found
to have significant effects on farmers' behaviour. By the way, the
President quoted figures for the fats/beef price ratio, beginning 1881.
While information on prices prior to 1881 is less reliable, it would
still be of considerable interest to extend the investigation back to
the middle of the last century. I have gone to some considerable
trouble to constitute price series for earlier years from a number of
sources, and I shall be glad to supply them to anybody who might be
interested.

Dr. Geary, on the other hand, made a plea for the use of more
exact methods of investigation. I do not doubt that modern methods
of statistical analysis, as developed by Dr. Geary himself and others,
will prove infinitely more powerful than the mere inspection and
graphical comparison of time series which I, myself, have used. Even
if the results of applying such more refined methods were not signi-
ficantly different from those which I reached, there would be a definite
advantage in using them. However, I am sure Dr. Geary will not
mind if I state here my conviction that a truth which will become
apparent only by the application of a highly refined method (and I
am not quite sure that the methods advocated by Dr. Geary fall in
that category) is to my mind only a second-rate truth. To quote my
late friend and teacher, Schumpeter: " Truth should always be
obvious 7\ I wonder, on the other hand, whether the use of more
exact methods of analysis might have prevented the spurious inference



made with respect to the relationship between the pig supply and the
potato price, to which Dr. Geary referred. Here again, I do not
believe that any tools of analysis, however refined, are foolproof. I
nope these passing remarks will not be understood to mean that I
should in any way disapprove of the application of Dr. Geary's statis-
tical methods, and I am sure he will essentially agree with me on
the two general points mentioned.

I was most gratified and encouraged by the fact that my results
with regard to the increase in agricultural output from 1861 to 1909 -
agreed quite closely with those reached by Dr. Geary a long time ago?
and the suggestion which he made that agricultural productivity may
have risen in similar proportions throughout Western Europe during
the period considered, is veiy stimulating indeed. I have the feeling
that it would be very valuable to attempt similar measurements in
other countries, and that much could be learned by endeavouring to
bring to light the detailed supply mechanisms which have governed
the agricultural development wherever the data for such investiga
tions are sufficient. The result might well be a recasting of economic
history in terms more closely related to economic theory than is usual
at present.

In conclusion, I generally wish to associate myself with Dr. Geary
in his plea for further investigations in this wide field in which
Ireland will always play a major role, thanks not only to the extra-
ordinary events which followed the potato famine but also to the
wonderful documentation available.
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