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I OWE an apology to the Society for proposing to read a paper on

a subject which has been so recently treated before the members,
with great ability and falness of detail, by Mr. Price-Williams. A
sufficient apology will, I hope, be found in the vital importance and
the vastness and complexity of the subject. The subject is a
momentous one, not merely to the people of the United Kingdom,

but to the inhabitants of a large part of the world. The interests
of different countries are now so intimately bound up with one

another, that one country cannot suffer alone. For that reason
the subject is one that cannot be too often or too earnestly pressed
upon the attention of thinking men, and especially of the people

of England. Moreover, the complex nature of the subject allows
of its being treated, or rather demands that it should be treated

under different aspects, if it is to be treated fully. In the present
paper, therefore, I take up the subject from a different point of
view from that in which it was dealt with by Mr. Price-Williams,
and I am compelled to leave unconsidered other aspects of the

question which might be examined with interest and profit.

Amtount of Coal Produced in different Countries.
MY endeavour has been to see whether any light can be thrown
upon the English Coal Question by a study of the coal production,
including what affects the amount of the coal production of other

countries. With this view I have first drawn up, in Table I, a
statement, in thousands of tons, of the annual coal production of
the chief coal producing countries of the world. The table
contains all the figures that have been found accessible to me as

far back as 1850. In the case of the United Kingdom the table

begins with the year 1854, the first year for which we have
tolerably trustworthy returns of the amount of coal produced in

the country. The figures for the first ten years in this column are
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all increased by 2 million tons as compared with the figures given
in the official publications. This difference seems, and indeed is
somewhat arbitrary, and I must state my reason for making it.
In the " Mineral Statistics of the United Kingdom for 1864," it is

stated that owing to a misapprehension as to the amount of the
unit on which the calculations were based, the returns from South

Staffordshire were too low in previous years. In consequence of
this amended returns of the total amount of coal produced in the

United Kingdom are given for the three previous years, these
corrected figures being in each case just 2 million tons in excess of
the original ones. It is not stated. however, that the correction

should stop at 1861, and I have ventured to carry it backwards to
the beginning; but I should mention that if the amount of the
correction bore always the same proportion to the South Stafford-

shire production, then for the first three years there ought to be an
addition of about 3 million instead of 2 million tons.

Rate of Increase of Coal Production in digferent Countries.
Table III shows for the same countries as are enumerated in

Table I, the average geometrical rate of increase per cent. per
annum for different periods. Seeing that, in consequence of the
fluctuations in the amount of production from year to year, considerable differences in the calculated rate of increase might result
from taking contiguous pairs of years representing the same length

of time (1871-81 instead of 1870-80, for example). I have endeavoured to get rid of this element of uncertainty to some extent

by the following method: Wherever the figures at my disposal
allowed, instead of taking individual years I have taken the mean

of three successive years, and reckoned this mean as belonging to
the middle year.' Thus, unless otherwise stated in the notes to the

table, the rate of increase per cent. for the period 1870-80, for
example, is the calculated rate for ten years from the mean of
the three years 1869-71 to the mean of the three years 1879-81.
The chief case in which I have not been able to adopt this method
is that of the United States previous to the year 1881. Before
that date the only official returns accessible to me are those for the
census years of that country. As the coal production of the
United States, however, seems to have been for the most part

continuously progressive, the result is in this case probably less
misleading than it would have been in the case of some other
countries.
l In the text and the notes to the tables, an average obtained in this way is
referred to as for " meanr or I'mn. 1870," "mean 1880," &c., the middle year
being named, and when a particular year is intended the word "year" is put
before the date.
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The facts exhibited in this table are noteworthy in several

respects. The figures stating the rate of increase for periods of
five years or less are too fluctuating for us to be able to draw any
general conclusion from them, even a provisional and tentative one.
Those for longer periods are more suggestive, and make us wish
that we had been able to extend such comparative calculations
over a longer ralige of time. Taking the figures as we find them,

however, we notice, first, that ill all the chief coal producing
countries of the world, England, the United States, Germany,
France, Belgium, there has been a tendency downwards in the
geometrical rate of increase; secondly, that this downward tendency
blas been most rapid in the European members of this group;

thirdly, that in the latest period the rate of increase in the United
Kingdom has been the least of all, except the Belgian; and fourthly,
that the United States and Germany, the two countries that rank
iext after the United Kingdom in the total amount of coal
production, are those which have maintained the highest rate of
increase amono the five. In the case of the U nited States it is
highly noteworthy that the rate of increase during all the three

periods has been nearly uniform. If we leave out of account the
small fields of Pennsylvania anthracite, which, though having an
aggregate area of only 470 square miles, a quite insignificant

fraction of the total area of the coal fields of the United States,
produced during the five years 1884-88 nearly 33 per cent. of the
total amount, and rather more than 46 per cent. of the total value of
the coal produced in the country, then we notice that the tendency
of the rate of increase of coal production in the rest of the United
States w-as rather upwards than downwards in the last period as
compared with the previous one-9-39 per cent. per annum against
9-30. I have made also a separate calculation of the rate of
increase for the last period in the United States for the aggregate

production of coal and natural gas, reckoning the natural gas as
equal to the same amount of coal as its value represents on the
-average of the coal production. Calculated in this way we find
that the rate of increase in the last period, 8-75 per cent. per

annum, has been higher than in either of the two preceding
periods.

If the same rates of increase as have been found for the period
1880-87 in England, Germany, and the United States were continued -in the future indefinitely, the total amount of the production
in the United States and Germany would in no long time overtake that of the United Kingdom. On the assumption just made,

the rate at which the coal production of the United States and

Germany would gain upon that of the United Kingdom, is shown
in the accompanying diagram and in the following table:-
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DIAGRAM SHOWING THE RATE AT WHICH THE COAL PRODUCTION OF THE UNITED
STATES AND GERMANY WILL OVERTAKE THAT OF THE UNITED KINGDOM, ON THE

VERY IMPROBABLE ASSUMPTION THAT THE AVERAGE RATE OF INCREASE IN

THE AMOUNT OF PRODUCTION BETWEEN THE MEAN OF THE THREE YEARS
1879-81, AND THE MEAN OF THE THREE YEARS 1886-88, WILL BE MAINTAINED
FOR ALL THREE COUNTRIES FOR AN INDEFINITE PERIOD.
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Amount of Coal Produced in. Thousands of Tons.
Mean Year. United Kingdom. United States. Germany.

1893 .......... I 80,585 179,175 78,250
'94 .......... I 83,659 192,507 8I,5z8
1928 .......... 3 26,034 2,209,090 329, II+
Coal and natural gas

1891 .......... I 74,590 | 177,230
Coal and lignite

1919 .......... 280o,o8z X 1,157,940 2 84, z I 6

So that in four years from 1887 the aggregate production of
coal and natural gas in the United States would be in excess of the
coal production of England; in six years the production of coal

alone would be very nearly equal to, and in seven years exceed,
that of England; in forty-one years the English coal production
would be the lowest of the three, and that of the United States
would be nearly seven times that of England or Germany. The
aggregate of coal and lignite production in Germany being reckoned,
the overtaking of England by Germany would be anticipated by
nine years.

I do not wish it to be inferred that these results are to be
expected. So far as the figures in Table III warrant any conclusion
at all the conclusion is different. What these figures chiefly bring
out is the uncertainty in the rate of progress from period to period.

Since the table was calculated I have been able to procure the
figures for the coal production of the United Kingdom and Germany
for 1889. If then we take the interval between the mean of the
three vears 1879-81 and 1887-89 as the basis of the calculation, we
find that the date at which the coal production of the United
Kingdom would be overtaken by that of Germany would be post-

poned by four years. In 1932 the coal production of the United
Kingdom would amount to 402,370,000 tons, that of Germany to
409,370,000 tons. This is mentioned as an additional example of
the uncertainty of such computations. Still, the table above given is

of some use. Its principal use is to suggest the necessity for further
inquiry, and to indicate to some extent the direction in which

inquiry should be made. Looking to the importance of the aggregate production of the United States and Germany, and the present
high rate of increase of that production, one would naturally
consider that, with reference to the English coal question, one of
the most important subjects of examination is whether there are
any causes in operation likely to maintain the present respective
rates of increase in the three countries, or any likely to lead to
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further changes in the rate of increase in the direction already
followed in the three periods for which the rate is given in
Table III.

To this question of course no definite answer can be given, but
we may note some facts that have a bearing on the answer. First,
the position of the coalfields and the circumstances attending their
working in the three countries are to be considered. In Great
Britain most of the coalfields have been worked for many generations. All the most important coalfields have been for many years
the seats of a dense population, amongst which there has been every
inducement to raise the production to the highest attainable pitch.
The coalfields most favourably situated and most easily worked
have generally been worked longest. Professor Marshall, in his
treatment of the coal question, remarks that the British coalfields
that showed an abnormal increase between 1855 and 1875 were
entirely inland.2 As the coalfields of the British Isles are grouped

by Mr. Price-Williams in his paper read before this Society,3 only
three, those of Yorkshire, Nottinghamshire, and South Wales,
showed an advance in the rate of increase of production in the
second of the two periods (1854-65 and 1866-87) into which he
divides the production. The Nottinghamshire field was that which
showed the greatest relative advance: from 2-75 per cent. per
annum, to 7-69 per cent.; against 2-33 to 3-54 in the case of
Yorkshire, 3-21 to 3-57 in the case of South Wales. But the
Nottinghamshire field produces the smallest amount of the three,
in 1888 only about one-thirtieth of the total production of the
United Kingdom. Moreover it is the least favourably situated of
the three, and produces coal of the smallest average value.
The German coalfields are in a similar position to those of
England in so far as they have long been the seats of a dense and
active population. It is otherwise, however, with the coalfields of
the United States. The small coalfields in which during the last
period the rate of increase of production showed a tendency downwards, are those in which the production has long been stimulated
by the high value of the coal which they yield, and by their easy
accessibility from the most populous regions and the greatest
manufacturing towns of the country. The coalfields which in the
aggregate showed an upward tendency in the rate of increase of
production are spread over immense areas, in which the population
is still, compared with Europe, sparse, but is steadily and rapidly
increasing from other causes than the existence of coal. If we
consider only these circumstances, therefore, we need not be sur2 "Coal: its History and Uses." By Professors Green, Miall, Thorpe, RUcker,

and Marshal], p. 341.

3 Journal of the Royal Statistical Society, vol. lii, pp. 34-37, Table N.
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prised if in the years immediately following the rate of increase in
the production of coal in Great Britain and Germany goes on
decreasing, while that of the United States increases, or remains
steady, in which ease the amount of the coal production of the

United States would exceed the British even at an earlier date than
that indicated above.

Employment of Coal in the Iron Industry.
But there are many other circumstances to consider in endeavouring to answer the question above proposed. The examination

on which we have entered can be pursued more closely and profitably. All who have previously investigated the subject dealt with

in this paper, have sought for light upon it by inquiring into the

nature and causes of the demand for coal. Official returns enable
us in some cases to state exactly or approximately the ratio of the
coal disposed of in certain ways to the total production of the
year. If we suppose the coal used in the smelting of iron ore in

1888 to have belonged wholly to the coal produced in that year,
then the coal devoted to that purpose alone was 9 49 per cent. of

the whole production, practically the same proportion as was found
by Mr. Price-Williams for the previous year.4 In 1887 the amount

of coal used in the iron and steel manufacture generally, including
both earlier and later operations, was equal to i6-46 of the total
production, or 20'i per cent. of the amount of coal retained for
home consumption. Compared with earlier years this statement is

in one respect highly satisfactory with reference to the coal question. A comparison with the year 1869, for example, will serve to
show what important economies have been effected in the iron

industry since then. In 1888 nearly 47 per cent. more pig iron
was made than in 1869, but with rather more than I13 per cent.
less fuel.5 In 1887 nearly the same amount of pig iron was converted into various forms of manufactured iron, but with rather
more than 28 per cent. less fuel. In 1869 the total amount of coal

used in the iron industry was 33 per cent. of the amount retained
for home consumption, in round numbers one-third of the whole

as against one-fifth in 1887, and this difference is mainly to be
ascribed to the economy of fuel just illustrated. The attention of
the Society was drawn to this important economy by Mr. PriceWilliams,6 and I refer to it again only in order to point out one
gratifying feature in connection with it. Those who have read
4 Journal of the Royal Statistical Society, vol. lii, p. 38.

In 1888 the average amount of coal used in producing I ton of pig iron was
2noz tons; in the United States the corresponding consumption for 1887 was
estimated at I95 ton.-("Mineral Resources of the United States for 1887,"
p. 30.)

6 Ibid., pp. 14 and 15.
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Jevons on the coal question, will remember the chapter in which
he dwells on the futility of the hope that the evils of coal exhaustion are likely to be delayed by economies of fuel in manufacturing
industry or in production generally.1 The subject is handled in

Mr. Jevons's accustomed manner, with remarkable breadth of view,

extent of knowledge, penetration, and literary skill, so tbat the
chapter is too striking to be forgotten. Mr. Jevons maintains that

all these economies lead only to such an increase in the consumption of the manufactured articles as to bring about on the whole a

rise instead of a diminution of the demand for coal. Mr. Jevons
writes almost convincingly, and it is very gratifying to observe
that as a matter of fact the economies effected in iron and steel

production in recent years have not thus far led to so great an

increase in the demand for iron and steel as to nullify the economy
of coal in the aggregate.

This may be put down as one cause of the diminished rate of
increase in the production of coal in the United Kingdom in the

last of the periods for which figures are given in Table III.
But seeing that some other countries still maintain a higher

rate of increase than England, it is advisable to see whether any
other causes can be discovered. The large share which the iron
industry has in the demand for coal, suggests our searching for

them in connection with it, and accordingly two tables relating
to the iron industry have been drawn up similar to those compiled
in connection with coal. The one, Table IV, gives the data as to

the amount of production of pig iron and iron ore in successive
years; the other, Table IX, states the average rate of increase

per annum for certain periods. Table IX has been calculated
in the same way as Table III, that is, the years which mark the
limits of the periods are mostly the means of three successive

years. The exceptions are noted at the foot of the table.

Rate of Increase of Production of Iron and Iron Ore in different
Countries compared.
The facts brought out by this table to which I would first
direct attention are these: First, in the English production of pig
iron there is a regular diminution in the rate of increase from

period to period, as in the case of coal, but even more rapid, and
the last period exhibits a much lower rate of increase than any

other important iron producing country except France, which
shows a decrease; second, on the other hand, of the two great

rivals of England in coal production, the United States has main-

tained a fairly constant rate of increase in the production of pig
iron from period to period, and Germany shows in the last period
7 "(The Coal Question," chap. vie
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as compared with the first, a diminution of rate much smaller
than in England; third, all the principal iron-producing countries
except England, France, and Sweden, showed a rise in the rate of
increase in the third period as compared with the second, Germany,
Austria, and Belgium, a very substantial rise; fourth, if we compare the rate of increase in the individual countries with the rate of
increase of the estimated pig iron production of the whole world

for the nearest corresponding periods, we find that in the period
1860-70, Belgium, Germany, the United Kingdom, and the United
States showed a higher rate than the aggregate rate for the world,

in the period 1870-80, only the United States, and France and
Germany taken together, in the third period all the chief iron-

producing countries except, England, France, Russia, and Sweden.
All these circumstances seem to combine in indicating that England
is tending to take a relatively lower place in the iron production
of the world. The same result is brought out by Table VI,
which shows the percentage of the total production of iron of the

five chief iron-producing countries of the world belonging to each
of the five countries for four successive periods.

Iron Ore Production in the United Kingdom and Germany.
But the facts to which we have just drawn attention as
revealed by Table IX, are not all the facts of importance that the
table brings into prominence. The production of iron ore and
steel so far as exhibited in that table is also worthy of considera-

tion. As regards iron ore' it may be noted that the United
Kingdomr exhibits a diminution in its rate of production even more

rapid than in the case of pig iron. In the last period there is even
a decrease. In Germany, on the other band, an increasing production of ore is maintained; in the last period, that which shows an

advance in the rate of increase of pig iron production, there is also
a considerable rise in the rate of increase of the production of iron
ore. In making this comparison, however, one important circumstance has to be borne in mind. In the case of Germany, in order
that the result may not be confused by the effect of the transference

of the important iron ore yielding province of Alsace-Lorraine from
France to Germany in 1871, the mean of the years 1872-74, instead

of the years 1869-71, has been taken as the initial year of the
8 For the United States there are no complete returns of the production of iron
ore, but from the estimates given in the " Mineral Resources of the United States
" for 1887," it would appear that the United States production of iron from native
ore already exceeds that of the United Kingdom. In 1887 the amount of iron
produced from native ore in the United States was about 5,733 thousand tons
avoirdupois (compare pp. 18 and 32 in that volume); in 1888, when 'lhe production
of native ore in the United Kingdom was a million and a half tons more than in
1887, the estimated amount of pig iron produced from that ore was only 5,131
thousand tons.
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period. Now these are the very years in which the production of
pig iron in Germany was suddenly and abnormally increased, so

that the rate of increase between the mean of these years and the
mean of 1879-81 is correspondingly lowered. For that reason, in
order to make the comparison fairer, the rate of increase between
the mean of 1872-74 and that of 1879-81 has also been calculated
for the United Kingdom, the three years, 1872-74, having been

there also years of exceptionally high production, though not the
highest up to that date.
The relative importance of native and foreign ore in the United

Kingdom and Germany is also brought out by Table VII, which

shows the ratio of the amount of foreign ore to the entire consumption of ore in both countries in the United Kingdom from
1868, in Germany from 1872. It will be observed that the dependence of England on foreign ore is increasing much more rapidly,
and is now much greater than in Germany, although in the years

1875-77, it was less. The figures showing the percentage of foreign
ore used in England, are from Mr. Jeans's Reports to the Members
of the Iron Trade Association, and do not take into account the
considerable quantities of " purple ore " ultimately used in iron
smelting, although imported primarily for other purposes. This

growing dependence of England on foreign ores can hardly be
regarded as favourable to the more rapid growth of the English
iron industry in the future, though it is true, and to be borne in
mind that when foreign ores are required at all, England is in a much

more favourable position than any other country for getting them.
Steel Production.

As regards steel production it is necessary to point out, as is done
in the notes to the table (Table IX), that the steel whose production is compared is not the same in all cases. It is, however, in all
cases the bulk of the steel produced in each country, and the rate

of increase in each country always refers to the same class of
products for the same period. Under this head we may note first

the high rate of increase maintained in the three chief steel
producing countries, the United Kingdom, the United States, and

Germany, the only countries for which the table offers figures for
comparison with respect to this matter. It will be noticed, however, that while the rate of growth in all three is high, it is
lowest in the United Kingdom and highest in Germany. Table V
shows that already the total production of steel in the United

States has exceeded that of the United Kingdom in two years.

This is only part of the rapid development of the whole iron
industry of that country, and to be explained by the rapid growth
of the internal demand for steel.
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The difference between the rate of expansion in the production
of steel in the United Kingdom and Germany does not appear to

be great, still it results in this, that whereas on the average of the
three years 1879-81 the amount of Bessemer and open hearth
steel made in Germany was rather less than half (49 6 per cent.)
of that made in the United Kingdom; on the average of the three

years 1886-88, the German proportion was equal to nearly 58 per

cent. A partial explanation of this more rapid growth in Germany
may perhaps be found in the history of the basic process of steel
making. The period referred to is precisely that in which this
process has been developed. Now this process is one that enables
inferior ores to be used in steel making on a large scale. As
England is richer than Germany in the better kind of ore, which
could formerly alone be used in steel malking, the English iron
industry was then fav-oured by the growing demand for steel. The
basic process enabled Germany and other continental countries to
turn their own ores to better account. England was deprived of
the advantage she formerly held. The basic process was applied
on the continent very rapidly and extensively. In the ten years

1880-89, inclusive, out of I0,523,000 tons of basic steel produced

in Europe, 8,385,000 tons, or 79 68 per cent., were produced in the
mainland, only 2,138,000 tons, or 20-32 per cent. in England. In
this fact we may probably see a considerable part of the explana-

tion of the great advance in the rate of increase of pi oduction of
German iron ore in 1880-87 as compared with 1873-8O.' In the
United States the basic process has not yet been applied to any
great extent. Various causes are assigned for this. Among other
things litigation is said to have retarded its introduction. But it
is stated that there are several parts of the United States well

suited to carry on the process, for which a great future is held out
there. If this is so, the growth of the American iron industry
will be farther promoted, and the hold which England still retains
on the iron market of the United States will be further weakened
(except perhaps as regards tin plate).
With reference to the English coal question all this implies that
the present development of the iron industry does not give any
promise of a return to the higher rate of increase of coal production in England in the periods previous to 1880-88 being aided by
the more rapid growth of the iron industry in England. Of course
it must be remembered that the more rapid growth of the iron

industry on the continent of Europe is partly effected by a drain
on the English coalfields. This very growth in fact is one of
the circumstances that contribute to account for the high rate of
9 See also Journal of the Royal Statistical Society, vol. lii, p. 87, at the
bottom.

2Q2
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increase maintained in the export of English coal, notwithstanding
the diminution in the rate of increase of production (see Table III)
Still, this partial transference of the iron industry to the continent
of Europe cannot fail to stimulate the production of coal where
coal is to be found. To this stimulation we shall probably be safe
in attributing some part of the higher rate of increase of coal pro-

duction maintained in Germany than in England. So far as the
diminished rate of growth of the iron industry in England is
attributable to the increased rate of progress of that of the

United States, the demands on the English coalfields are reduced,
or rather kept down, for the iron industry of the United States is
in no way dependent on English coal.

There is still one more point, in Table IX, that deserves some

examination. In the three periods for which figures are given the
world's production of pig iron exhibits a decline in the rate of

increase in the second and third as compared with the first. The

first period, however, is not so fairly comparable with the second
and third as these two are with one another. The uniformity of

rate in these last two periods is remarkable. It suggests the
inquiry whether this rate is likely to be continued in subsequent
periods. We must bear in mind that the third period is precisely
that in which the economies in the production of iron have been
most marked. According to the doctrine of all economists, this
lower cost of production ought to have had a stimulating effect on
the consumption of iron. There can hardly be a doubt that in
some directions there has been an effect of this nature. Nevertheless we find, on the whole, that the rate of increase in the
production is practically stationary. From that alone one might
not unfairly conclude that unless further economies were to furnish
an additional stimulus to the consumption of iron, there is at least
no reason to expect any rise in the rate of production in the
future.

Progress of Railway Construction throughout the WVorld.
But we have the means of inquiring into this matter a little more

narrowly. We have statistics that show the rate of progress of
railway construction. Now when we consider all the various
demands for iron involved by the extensions of the railway system,
iron, not only for rails, but various accessories employed in the
laying of rails, now including in many cases sleepers, iron for
bridges, for signalling apparatus, steam engines and rolling stock,
as well as for other purposes, we see plainly what an important
effect the rate of progress under this one head must have on the
growth of the demand for iron generally. Two tables have therefore been drawn up, one, Table X, showing the growth of the
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railway mileage of the world, and of certain countries, or certain
sections of the railway mileage of the world, with the amount of
increase for certain periods; the other, Table XI, showing in
certain cases the average rate of increase per cent. per annum.
Turning our attention to Table XI, we may notice first the rate
of increase recorded for the larger aggregates, the sum total of the
railways enumerated in Table XXI of the " Statistical Abstract for
" Foreign Countries," No. 15, and the railways of the whole world
for two periods, as estimated partly from the " Foreign Abstract,"
and partly from Neumann-Spallart. We observe in the latter
period a tendency downwards indeed in the geometrical rate of
increase, but not a very marked one. The striking thing is rather
the high geometrical rate of increase that is maintained down to the
last. This seems to bear out the contention of Professor Marshall,
that it was quite certain that the railway mileage of the world
in 1875 no more adequately represented the world's10 wants than
that of 1850. It is important to inquire, however, how this progress
is brought about. With a view to this inquiry we may see what
has been the history of railway construction in some typical
countries in which the process has been going on for the longest
period. Table X gives a few such examples. For the purpose for
which the table is drawn up it would have been of advantage to show
the rate of progress of single railway lines, for obviously a double
line railway of ioo miles consumes about twice as much iron as a
single line railway of the same length. This did not prove in every
case to be practicable. In the case of the United Kingdom, however, we have the means of making an approach to completeness in
this respect. The last railway returns show the length of single
line railways, and railways with two or more lines, in each year
from 1854 downwards, with the omission of two or three years."
One of the columns of Table X, A, shows the increase in quinquennial periods in the railway mileage of the United Kingdom,
when the number of miles of railway with two or more lines
is doubled and added to the number of miles of single line
railways; and another column in the same section of the table
exhibits the rate of increase when single and double lines are
not discriminated. The result is not very different, so that we
may take the result found in other cases as not likely to be
so misleading as might otherwise have been supposed. The
columns of Table X, relating to the United Kingdom, seem to me
highly significant. A simple inspection of the increments from
period to period shows that there is no approach to the maintenance of a steady geometrical rate of increase. There is not
's " Coal: its History and Uses," p. 330.
11 1858 and 18539, 1868-70.
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even a steady arithmetical progression. And this is in a country

in which. there is the highest possible inducement to railway

construction, in which in some cases 2' miles of haulage to a railway makes all the difference between profit and loss.12 Similar
facts are brought out by the figures given for other countries in

Tables X and XI. In the United States, indeed, though the
commencement of railway construction dates from the year 1831,

we see from Table XI, that during the last three periods a
geometrical rate of increase has been maintained about equal to
that for the whole list of countries enumerated in the Foreign

Abstract, and for the world generally. Bnt when we take the
country by groups of States, and individual States, we find that in
the New Enoland States there is no approach to such a rate as is

found for the whole country, that in the middle States and southern
States the increase is not much more rapid, except in certain
periods, but that this slower rate of increase is counterbalanced by
the very rapid rate at which the railway system has been extended

in certain western and Pacific States. Between 1860 and 1870 the
States that showed the greatest increase per cent. were, in order,

California, Arkansas, Iowa, Missouri, Texas, Michigan; between
1870 and 1880, Dakota, Colorado, Wyoming, Texas, Arkansas,

Utah, Oregron, Minnesota, Nebraska, Michigan, California; between
1880 and 1888, Montana, Washington, Idaho, Dakota, Indian
Territory, Arizona, Arkansas, Oregon, Colorado, Nebraska, Kansas.
Outside of the United States, among the parts of the world in

which the rate of progress in railway construction is about as high
as in the world as a whole, are the British Empire generally;

in Australia, however, higher than in India; also the Argentine
Republic and Uruguay, where the increase has been specially rapid
in the last period.

All this no doubt is just what might have been expected. To

many, perhaps to most, it will not seem at all surprising. For all
that, the obvious significance of the facts referred to may be overlooked. They all seem to me to lead inevitably to the conclusion
that the high rate of progress in railway construction hitherto
maintained in the world as a whole, is not the permanent law of
railway construction, but that it belongs to an entirely new revolu-

tionary and still uncompleted stage of the world's economic condition.
The rate has been kept up so far by laying railways in different
regions of the world successively. Sooner/or later we shall come to a
period when the increase in the railway mileage of the world will
not approach a steady geometrical rate, perhaps not even a steady
arithmetical rate. However great the actual increment year by
year may be, however great the denmands for renewals of existing
12 Thorold Rogers: "Economic Interpretation of History," p. 231.
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lines, such a diminution in the rate of the additions to the railway
mileage of the world can hardly fail to put a pretty decided check
to the growth of the demand for iron. At least the circumstances

from which any new demand for iron sufficient to make up for the
loss of this demand are not at present apparent, and therefore not

to be counted on. With reference to the renewal of existing lines,
moreover, it is a fact of considerable importance that i he now
general use of steel in the place of iron for rails must considerably
reduce the extent of the demand for metal relatively to the extent
of the railway mileage. The economy of coal effected by the
improved modern processes of making steel for rails will thus be

enhanced by a further economy arising from the greater endurance
of the superior material.

At present, however, the demand for iron for new lines of
railway seems to be still increasing at a pretty rapid rate. With
regard to English iron, however, we must consider that there are

certain parts of the world that can hardly be looked upon as
belonging to the English market for railway iron (and steel).
Among these it will probably be prudent to include for the future
the United States, that is to say, the most important region of the
world in which the extension of the railway system is increasing
at a high rate. We have already seen that that country is steadily
acquiring more and more complete command of its own market for
iron. In 1887 the export of railroad iron of all sorts from the

United Kingdom to the United States was as high as I82,232 tons;

in 1889 it had sunk to i8,56i tons. In the latter year the United
States had sunk from the second to the seventh place in the list of
countries receiving this export. The export of unwrought steel to
that country fell in the same two years from 2I5,654 to 33,799
tons. In order, therefore, to form an estimate of the progress
of railway construction in the countries that -may be considered
as belonging to the British market for railway iron and steel,
the United States have been deducted along with certain other

countries, and the rate of increase of the mileage for the rest of the
world calculated. The result is shown in Table XI,13 from which
it appears that in the aggregate of these countries the rate has been
much the same as in the world generally. We may fairly expect

accordingly that any diminution in the rate of growth of the
demand for English iron for railways will proceed gradually.
The rate of diminution may nevertheless be accelerated within

no very long time. Taking a broad view of the history of coal and

iron production within the last half century, we may say that we
have been using up our coal supplies with phenomenal rapidity, to
exhaust the fertility of the most fertile parts of the world. Rail13 Compare Table XD, Col. 4.
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ways reach out in all directions with their many fingers, groping
and grasping wherever there is anything to be got. One new

cornfield has been found and occupied after another. But the
world has been pretty well rummaged now. It is filling up. The
Argentine Republic and Uruguay are succeeding the United States
and Australia in being rapidly intersected with a network of railways. But this region has neither the extent nor the climate to
hold out the promise of as long a period of railway construction as
the United States. In no very long time we may find that the

coal question is, after all, in the first instance, a corn question.
Railways and steamships have been doing their best in recent years

to find new means of supplying us with cheap agricultural produce.

If there are no longer any fields to be worked on the same advantageous terms as those which have successively been discovered

already, that fact itself may put a check on the growth of the
railway system of the world, and hence, indirectly, on the demand
for coal. The symbol of this Society, the wheat-sheaf, remains,
after all, perhaps the most important factor in the economic
development of the world. Since the beginning of the last decade
the area under wheat in the United States has remained almost

stationary, notwithstanding the immense influx of population.
On comparing the average of the ten years I870-79, with that of the

ten years 1879-88 (Table XVI), we find that, with the unimportant
exceptions of Rhode Island and Maine, every State and territory
of the United States for which there are returns shows a decline,
in some cases an important decline, in the yield per acre of " corn "

(maize) in the later period. Most of the leading agricultural

exports of the United States showed a decline in quantity on the
average of the six years 1882-83 to 1887-88, as compared with the

average of the preceding five years.14 These surely are facts not
without significance.
Many look to Central Africa and China as new fields for railway

construction. Perhaps it is the ultimate destiny of both to be

brought under the influence of the same commercial bonds as the
rest of the world. With regard to the continuous growth of the
demand for iron, however, so far as that is affected by railway con-

struction, the consequence of covering these regions with a railway
network, will depend on the rate at which this is accomplished. As
to Africa it is impossible to form any forecast. In the case of China
we may perhaps take India as a somewhat parallel case. In an old
14 The commodities of which this is true are wheat, maize, bacon and hams,

lard, pork, butter, and cheese; the exceptions are cotton, tobacco, wheat, flour, and
fresh and salted beef. The decline in maize, bacon and hams, pork, butter, and
cheese, is very large, that in wheat considerable (nearly 8 per cent.), but is probably fully made up for by the advance in flour. The advance in tobacco is very
small (less than one-half per cent.)
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country like India, with a dense population, the different portions
of which have grown up under the necessity of supplying all their
chief wants within a narrow area, railway construction proceeds at
a slower rate than it does in new countries opened up by railways,
or in old countries with special advantages for the development of
manufacturing industries on a great scale. In India about I5,250
miles of railway have been laid in about thirty-six years. China
proper has about the same area as India and Burma together.
If we suppose Chinese railways to be laid at the same rate as in

India, then China would have about 8 5o miles of railway at the end
of eight years, 4,8 5o at the end of eighteen years, 9,500 at the end
of twenty-eight years, and i5,250 at the end of thirty-six years.
The supposed increment for the last eight years is equal to about 700
miles per annum, or about one-sixteenth of the average annual addition to the railway system of the world in the ten years 1875-85.
Export of Coal from the United Kingdom.
So much with regard to the consumption of coal in the iron
industry. We have also definite official returns as to the amount
of English coal disposed of by export. In 1888 the quantity

exported was equal to about I6'4 per cent. of the production of
that year, and the percentage so disposed of has been on the whole
a growing one for many years, as is shown by the fact that the
export has been increasing, at least since 1860, at a much higher
rate than the production (Table III). In the case of the export
it will be observed the rate of increase has been very steady
during the whole period. Have we any means of estimating
whether this rate is likely to be continued in the future ? The
amount of the export to the United States has for many years been
variable and practically stationary ;15 but, on the other hand, there
has been a large, and, on the whole, steady increase in the amount
of coal exported to France, Holland, Germany, Denmark, and
Italy (in recent years very rapid to Italy) Spain, Egypt, and the
British East Indies, as well as other countries. There is no reason
to expect that this export will not go on increasing at a steady
rate, unless perhaps the increased cost of working English coalfields and exporting English coal imparts a great stimulus to the

working of coalfields elsewhere. With regard to the export of

coal it may be pointed out, however, that notwithstanding the
number of British seaports conveniently situated for exporting
coal, the difficulty of providing additional accommodation for
shipping to carry away the coal must have a retarding effect on
the growth of the export. Mr. Price-Williams has calculated that
if the export of coal from Cardiff increased in the twenty-four
15 See note to Table II.
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years subsequent to 1887 at the same rate as in the previous twenlty-

four years (2 per cent. per annum), it would at the end of that
time amount to 49 million tons. In twenty-five years accordingly
it would amount to upwards of 52 million tons, or a million tons
a week. If we assume that i,ooo tons of shipping can carry

I,5oo tons of coal, then 666 vessels of l,ooo tons would have to clear
every week"' with coal for foreign and colonial ports, from Cardiff
only, in order to carry on this export trade. In 1886 the actual
tonnage that cleared with cargoes from Cardiff for foreign and
colonial ports was equal to about 8o vessels of i,ooo tons per week.

Obviously to provide the additional shipping accommodation
requisite for the increased amount of trade would entail such a
cost as could not but add to the price of the coal at the place of
import, and stimulate coal production elsewhere. Spain, Southern
Russia, and the Caucasus would have additional inducements for
the working of the coalfields that are known to exist there. New

South Wales, whose production and export of coal, though now
small, are both growing at a more rapid rate than those of England
(Tables I and III), would find it easier to compete with England
in the east. Already New South Wales carries on a considerable
export trade to India. India herself would probably increase her

coal production at a more rapid rate than heretofore. Japan also

occasionally sends a cargo of coal to India, and as the coal trade of
Nagasaki is growing very rapidly, the cargoes will probably be
more numerous in the future. Excellent steam coal is already
worked in Tongking and Anam. Several coalfields are known to

exist in Borneo, S'umatra, and Java. None of these has yet attained
a high rate of production, any more than the coal mines of Labuan,

but a very promising coalfield is now on the point of being brought
into communication with the sea in Sumatra. The coalfield referred
to is the Ombilien coalfield, which lies about 41 miles in a straight
line east-north-east of Padang, but in a mountainous district.
One subdivision of the field has three thick seams of pure coal,
in all nearly 37 feet thick. The quality of the coal is good. At

trials made at Padang in 1882 its evaporative power was found
to be 88 as against too for Cardiff coal. A beginning has been made
by.the Dutch Government with works for the laying of a railway

(Io0 miles long) over the mountains to this coalfield, and improving
the harbour of Brandywine Bay, which would form the outlet for
the coal. It is calculated that the coal could be delivered at Brandy-

wine Bay for i s. 6d. a ton, at the harbour of Batavia for 22S.Y
16 Equal to I per day, exclusive of Sundays, one every 61 minutes for a
twelve hours day.
17 The coal imported into Ceylon in 1888 was valued on an average at about

33s. a tonl. With regard to this coalfield, see a " Report of the Naval Intelligence
" Department " (No. 128, February, 1887, p. 41).

This content downloaded from 137.99.31.134 on Mon, 27 Jun 2016 03:46:05 UTC
All use subject to http://about.jstor.org/terms

1890.] Coal and Iron Producing Countries of the TWorld. 579
Consumption of Coal for Steam Power used in Manufactures in the
United Kingdom.
On this head we have no definite information. Mr. Price-

Williams estimates the percentage of coal so consumed in 1887 at
the same amount as that estimated by the coal commissioners for

1869, namely, 23-58, the largest consumption of coal under any
head. To treat this subject in the same manner as other topics

have been treated in this paper, we should here have to consider
whether any indications are to be derived from the recent history
of manufactures in the United Kingdom and other countries, as to
the probability of expansion of the demand for coal under this
head in the future. But this question is too vast for its adequate
treatment to be thought of. Only the most cursory and frag-

mentary consideration of it can be attempted here. Still a few
circumstances may be pointed out.
Table XII shows the percentage which the value of some of
the chief exports of British and Irish produce has borne to the
whole value of such exports at various periods from 1856 down-

wards. It may be noticed that the leading exports of textile

goods, which in the aggregate form by far the most important of
British exports, show a decline in the percentage in recent periods
as compared with one or more of the earlier periods. One must
be careful, however, not to attach undue importance to this fact;
that the percentage value of these articles has gone down implies
that the percentage value of other articles has gone up, and the

percentage value of a good many minor manufactured articles no
doubt has gone up. Still the fact just mentioned is not, perhaps,

without, importance when taken in connection with the fact that
the chief articles of export whose percentage value has risen
pretty steadily from the first, are coal and machinery, including

steam engines. The growth of these exports seems to point to the
rise of competing manufacturing industries in the countries for

which the exports are destined.
Table XIII, which is constructed on the same principle as
Tables III and IN, shows a much slower rate of increase for the
net import of raw cotton into the United Kingdom than for that

into the other countries named in the table (France, Germany,

Italy, and Russia). The rate of progress of the exports of nearly
all the textile products of the United Kingdom is also seen to be
slow. The rapid development of the export of Indian cotton
yarns to the far east, contrasted with the fluctuating and nearly

stationary export of British yarns to the same quarter during the
same period (Table XIV), is specially noteworthy. We may add
here as significant of probable future developments that may con-
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tribute to retard the rate of progress of British manufactures, that
while the number of cotton spindles in Great Britain increased
in the period 1878 to 1889 from 39,527,92018 to 43,500,000,
the number of those of British India increased from i,453 000 to

2,762,5i8 between June, 1879, and June, 1889; those of Japan from

about 8o,000 to 200,000 between 1886 and 1888; those of the
southern States of the United States increased from 559,320 to
1,344,576 between 1879-80 and 1888-89. Of course it is always
to be borne in mind that the whole of the more rapid growth of
certain manufactures in foreign countries is not to be reckoned as

implying a saving of English coal; still it is so to some extent,
and may tend 'to become still more so by the stimulation of coal
production abroad.

Miscellaneous Heads of Coal Consumption.
The following are, in the order of importance, the remaining
heads of coal consumption as enumerated by the Coal Commis-

sioners and Mr. Price-Williams, along with the ratio of the
consumption under each head to the total production as estimated

by Mr. Price-Williams for the year 1887: domestic consump-

tion, i7-44 per cent.; coal and metal mines consumption, 6-72 per
cent.; gyas manufacture, 587 per cent.; steam navigation, foreign
and colonial, 4-24 per cent.; steam navigation coastwise, 4f24 per
cent.; railway locomotives and fixed engines, 3-98 per cent.
(3-81 per cent. being for locomotives); waterworks and miscellaneous, 140 per cent.; tin, copper, lead, and zinc smelting, o 8o

per cent.; army departments, o I8 per cent. Mr. Price-Williams
admits that the estimate for coastal steam navigation is excessive,
so that the excess would have to be distributed among the other
doubtful estimates. Into these heads of consumption I do not

enter, beyond remarking that some of the more important of
them, such as domestic consumption, and consumption in gas
making, must keep pace with the growth of the population,
unless economies are effected in the mode of using coal for these
purposes.

General Conclusions from the Facts already considered.

1. Quinquennial periods are too short to afford useful results in
inquiries of this kind into the progress of industry.
2. Calculations of the rate of increase for periods longer than
five years, such as those whose results are recorded in Tables III
and IX, seem to be more instructive, but these tables extend over
too short a range of time to warrant any conclusions being drawn
as to the future with any degree of confidence.
18 Not including doubling spindles.
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3. Nevertheless the figures given in Table III under the head
of rate of increase of coal production, for periods of more than five
years, when taken in conjunction with the corresponding figures
for iron production in Table IX, and the various considerations
adduced with regard to the iron industry in general and British
manufactures, seem, so far as they go, to suggest the conclusion
that we have no reason to expect, in future periods, a return to the
former higher rate of increase, but that a continued decline in the
rate is to be regarded as more probable.

4. So far as yet appears, we have no reason to anticipate at
any time anything of the nature of a disaster or sudden catastrophe
from our continued consumption of coal. English coal, we may
feel sure, will never be exhausted. We shall never come to a time
when our miners will say, " We need not go down again to seek
" for coal, there is no more." The change of conditions will
probably be a gradual one throughout. First we may expect only
the continuation of a process already begun, a gradual contraction
in the rate of expansion of the coal production. That may pass
insensibly into a stationary state of coal production to be followed
by a gradual decline. Such, remarks Professor Marshall,"9 is the
actually observed history of the working of individual coal mines.
It may be that the modification of the rate of increase or decrease
of the amount of coal production will not always be so gradual as it
is now, still we may hope that it may be gradual enough to allow of
the habits of the people being adapted to the changing conditions.
5. Nevertheless, the fact of the steady rate of increase in the
aggregate number of the population of Great Britain, as shown in
Table E in the Appendix to Mr. Price-Williams's paper on the
coal question,20 taken along with the apparent signs of a declining
rate of expansion in some of the chief industries of the country,
is one that cannot be regarded with equanimity, and makes it
urgently to be desired that the true state of the case should be

carefully inquired into, and mad( as widely known as possible.
Proposed Preventives of the too Rapid Consumption of Coal.

We have already seen incidentally that one of the most, important of these is the introduction of various economies in the use
of coal for industrial purposes, and we have found reason for
believing that, notwithstanding the effect of cheapened production
in stimulating consumption, such economies may really result in a
saving of coal in the aggregate. In many, perhaps in most cases,
the inducement to effect such economies is so obvious to the
producer, that no further motive is required to promote their
19 " Coal: its History and Uses," p. 314.

20 Journal of the Royal Statistical Society, vol. lii, pp. 25 and 26.
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contrivance and adoption, but if any contrivances for the purpose
are known and neglected, there may be good ground for the interference of the legislature.

Legislative interference has been proposed for the prevention
of wasteful methods of employing coal for domestic purposes. An
immense saving might, it appears, be thereby achieved, and probably

no legislation of a less objectionable kind could be proposed with
a view to economising our coal supplies, yet it is very doubtful
whether any such enactments would be tolerated by the country.
Seeing that the export of coal from the United Kingdom is the
cause of one of the most progressive inroads on the British coal
supplies, it is natural that the imposition of an export duty on coal

should have been suggested and discussed. All, however, who are

aware of the enormous importance of the coal trade of this country

to its entire commerce, will unite in deprecating any such tax.
The importance of this trade has been expounded by Jevoils in a
manner that cannot be forgotten by those who have read the
chapter in which he deals with the subject. But the magnitude of
this department of British trade was probably never more strikingly

revealed than in the figures published by Sir Rawson Rawson,
showing that formerly nearly one-half, recently more than half, of
the tonnage that cleared with cargoes in the export trade from

British ports, was laden with coal. The fact would be to many, no
doubt, as it was to me, a revelation. It was first publicly mentioned,

I believe, by Sir iRawson in this Society, but the figures were given
in detail in the " Sequel to the Synopsis of the Tariffs and Trade of

"the British Empire," from which I take the liberty of reproducing
the table in a condensed form (Table XV). Any tax imposed on a
trade of this magnitude, sufficient in amount to have any serious
effect in checking the growth of the export in the manner intended,

would obviously inflict a staggering blow on the entire commerce
of the country. Few can contend that the infliction of any such
blow could be justified by the design of guarding against what is
after all a problematical contingency.
But it may now be pointed out that though no tax is likely to

be imposed with the view of arresting the progress of this trade,
its abnormal growth may be checked by the growing difficulties of
the trade itself in another way than that already indicated. As

the coal trade favours in many cases the import trade of the

country by ensuring to ships a cargo outwards, so the vast import
trade of the country favours the coal trade by increasing the

chance of a cargo homewards, But Table XV shows that the
ratio of the coal shipping of the country to the entire shipping has
been rapidly growing. If this ratio continues to increase, the

chance of vessels that carry coal outwards obtaining a return cargo
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must be considerably reduced, and the British coal trade accordingly will no longer be favoured to the same extent as it now is.
And there is another consideration with reference to the export
of coal. The exported coal is employed to a large extent as a
means of carrying on manufacturing industries in foreign countries;

in other words, it is used to rear and support a manufacturing
population abroad. Now, if it is anticipated that disaster or

distress may come upon a population dependent on coal through
the exhaustion of the coalfields or the increasing difficulty of
working the mines, surely it is better that that population should
be spread over a wide area instead of being concentrated in one

little country. We have no ground for wishing that the responsibility of dealing with such difficulties should be thrown upon
ourselves alone.
This reflection will enable us to look upon such successes as

foreign countries have achieved in competing against British induistries with other eyes than those with which we are apt to regard
them. It ought at least to induce us to watch with greater

sympathy the efforts of our colonies to establish manufacturing
industries among themselves. Such industries have in many cases
to contend against great difficulties. Table IV shows how insignificant and even unprogressive is the iron industry of New South

Wales, in spite of its wealth in fuel. Yet we cannot believe
that the industry there is perpetually doomed to this insignificance.

The ores are there as well as the fuel, but the other favourable

conditions are not there yet. When the industry does begin to

thrive and grow, we at home may greet its rise with a double
satisfaction. Any English iron smelter who employs his skill and

capital in erecting a blast furnace in New South Wales, and
succeeds in making it pay, may have the gratification of reflecting
that he has opened a safety valve that helps to relieve the pressure

of the growing demands on the coal supplies of the mother
country.

I may here add that the circumstance we are now considering

is one proof of the wisdom of the policy of the English people in
throwing open to all countries alike the commercial advantages of

the extension of the British Empire. The extension of that empire,
it is generally admitted even by enemies, means the extension
of order and justice, and the industry that naturally springs up
under the shelter of order and justice. That all nations alike
should be permitted to share in the fruits of that industry, so far
as they can, on the same footing as the people of the British Isles,
is a policy which, I hope, we shall never be tempted to abandon.
I will even venture to go a step further. Without wishing to

ritter one word against the soundness of the arguments for free
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trade from the point of view from which such arguments are
adduced, I venture to doubt whether the protective barriers with

which some countries have hedged themselves round, and which
have certainly acted adversely to the expansion of British manufactures, are altogether a ground for lamentation in this country.
If from the time when coal began to be used in mechanical
industry, uninterrupted free play had been allowed to the prodigious advantages with which such industries were started in this
country, I cannot think that the result at this moment would
have been wholly satisfactory to Great Britain. No doubt the
manufactures of the United Kingdom would have thriven, the
commerce of the country would have expanded, its wealth accumulated, its population multiplied more rapidly than they have done.
But suppose that, in consequence of all this rapid development, say
one-third of the coal and lignite production of the United States
and Germany were added to that of England, suppose, that is, that
England, instead of producing 170 to i 8o million tons of coal
annually, produced 250 million tons, suppose that the population
of the United Kingdom since 1854 had increased, say, at the same

rate as that of Great Britain between 1811 and 1821, namely, on

an average, I-403 per cent. per annum, instead of o0895 per cent.
per annum, and now amounted in consequence to 47 instead of
38 millions, and suppose that these 47 millions of people imported
go per cent. instead of 70 per cent. of the wheat they consume, if
all this had been the outcome of unrestricted free trade, could this
result have been regarded with unmixed satisfaction and without

apprehension ? Would it not appear to be a misdistribution of
industry even more alarming, if not shocking, than that which now
exists?

The possibility of Economic Disturbances that may lead to a somewhat sudden Check to the Demand for English Coal.
Seeing that England trades in her coal on account of the
excellent quality of the coal, and the facility with which it can be

worked and transported, a serious check would be encountered by
this trade if any coalfield were opened that could be worked to
still greater advantage. This seems a very unlikely thing, yet
Baron von Richthofen, in his great work on China, speaks of certain
coalfields there whose connection by rail with the great plain of
China, and the great seaports, " could not fail to bring about a
" revolution in the commerce and intercourse of the world." The
facts that he communicates with regard to these coalfields are
so remarkable, and the possibilities connected with them so
momentous, that his account ought to be more widely known in

England than it appears to be. I trust, therefore, that I may be
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allowed to insert here a translation of a few passages relating to
the most important of the coalfields referred to above. This coalfield occupies a plateau between 2,000 and 3,ooo feet above sea-

level in the south-east of the province of Slhan-si, roughly speaking
between 351-O and 380 N., and 1120 to 1140 E. "The total area,"
writes Richthofen, " I estimate at . . . 634 German. square miles"

[about I3,470 English square miles]. " Since throughout this
" extent no interruption of the continuity of the coal strata occurs,
"and at every single place where the formation crops out on the

" surface there may be assumed to be at least 4o feet of workable
"coal, a probable minimum amount of 630,000 million tons of coal

"can easily be calculated for the whole area." In a note to this
sentence Richthofen subjoins: " The thickness is here calculated

"at i2 metres, the specific gravity of the anthracite at iv5. Both
"numbers are probably too low. Yet, even according to the result

" derived from these data, the anthracite would suffice to meet the
"coal consumption of the world at its present rate2l (300 million

"tons annually) for two thousand one hundred years." " If one
"takes into consideration," Richthofen proceeds in the text, " that
"only the most excellent anthracite is found," that everywhere
a seam of at least I5 to 20 feet, mostly one of 20 to 30 feet in
"thickness occurs, that the stratification may be taken as undis-

"turbed, and that on all the edges " [of the terrace], " especially
"the east side, the coal seams crop out through the nature of the
"superficial configuration; that, moreover, an extraordinary wealth
" of the most excellent iron ore is associated with this formation,
one may well maintain that no other known coalfield in the

" world can be placed by the side of this one. Where, over a
" distance of i8o geographical miles, as between Yang-tshong"hsicn and Yfi-hsien, one may almost at any point drive an adit
"for a certain distance directly into a seam of pure anthracite
"from I 5 to 30 feet thick, an unlimited amount of heating power
"can be obtained more cheaply than in any other region hitherto
"examined. Here, as I pointed out on a former occasion, there
" will probably, in course of time, be developed a system of mining
" of a peculiar nature. Where the strata, as in Ping-ting-tshou
" and Lo-ping district " [that is near the north-eastern margin of
the field] " lie horizontally, and have only enough of a dip to the
" east to get rid of water, it will be possible to drive an adit in the
"main seam of 20 to 30 feet in thickness for miles in length
" (neilenweit) westward under the covering of overlying sand" stones, 2,000 feet thick. However difficult the construction of a
"railway from the plain to the terrace is, the means to build one
21 Date of the volume 1882.

22 Elsewhere the author says, "equal to the best Pennsylvanian" (p. 435).
VOL.

LIII.

PART

IV.

2

it
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" must be found in process of time; and then the -railway wagons

" can be introduced right into the mines, and there loaded with
" coal for remote destinations."23

With regard to iron in this region, Richthofen speaking of one
of the towns belonging to it, says, " Here is one of the chief seats

" of the iron industry; for all the materials are at hand cheap, and
"the nature of the surface is admirably adapted for the establish" ment of the kind of ironworks usual in the country. The ore,

( an extremely pure mixture of brown hematite and spathic iron
ore, is obtained in a number of small mines, scattered through
"the valley.... Anthracite of the most excellent quality is met

"within the immediate neigrhbourhood.... The price of the
coal in large lumps is here not more than iO tsien for ioo kin

" (}. o56 a ton). The material for fireproof crucibles is also
"obtained near by." To crown the advantages of this region, the
author elsewhere refers to " the situation of the eastern margin of
" the coal district, on the slope of the plateau leading down to the
" remarkably densely peopled and productive Great Plain, a plain
" intersected by navigable rivers, and capable of being cheaply

" provided with railways," " situated in the midst of a land which
among all the countries of the world, possesses the greatest stores

"of cheap human labour in the highest degree efficient and intelli" gent. " 24

The one circumstance that has prevented these remarkable
economic advantages from being turned to better account before
now, is the difficulty, already referred to, of the communication
between the plain and the surface of the plateau. So costly is the
carriage of the coal (by means of asses) from the mines to the

plain, that coal which at Ping-tin-g-tsh6u, one of the places above
mentioned on the north-east of the coalfield, costs about Is. 4d.
a ton, costs at Hwo-lu, a town about 8o miles distant, the nearest

town on the plain on the road to Peking, about 50 times as much
(M. 68). That one circumstance sufficiently indicates the badness
of the road and the difficulties that will have to be encountered
when a railway comes to be constructed up the edge of this
plateau. Nevertheless, as Richthofen says, such a railway is almost
sure to be laid sooner or later, and when it is laid it is bound to
have important results. That the coal will enter into direct com-

petition with British coal in any region in which British coal is now
dominant, may be doubtful in view of the great distance of the
coalfield from the sea. The north-eastern margin of the coalfield
is about 225 miles in a direct line from Peking, the south-eastern
about 600 from Shanghai. But the indirect effects of the opening
23 "f China," vol. ii, pp. 439 and 440.
21 Ibid., vol. ii, p. 473.
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up of this coalfield may be very great. The region is sure to
become the seat of varied manufactures, and to supply power for

carrying on manufactures in the plain, and the development of these
manufactures would probably soon put a check on the consumption of British goods in China. The existence of the coalfield

described, as well as others in China, may perchance cause that
country to be more rapidly overspread with railways than India,
once a beginning is made. The railway material must in the first
instances be imported, but if a native iron industry on a large
scale is destined to be ultimately developed, an expectation which

the circumstances seem to warrant, it is to be wished that the

railway iron should come to be made as soon as possible, not. in
England, not in the United States, not in Germany, France, or
Belgium, but in China, from Chinese ores, with Chinese labour,
and with Chinese coal.

2 R; 2
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APPENDIX.
TABLE I.-Amount of Coal Produced in the Okief Coal Producing Countries of
(See p. 562
[TIousands of tons.a

Amount of Production.

Years.

Australasia. Austria-Huiigary.d Germany.h
New Newv Belgium.e Canada.f France.g

South Zea- Coal. Lignite. Total. Coal. Lignite. Total.

Wales.b land.c

1850 - - _ - - _ 4,434, 5, I 84, 1,522, 6,706,
'51 _ - _ _ 4,485, 5,675, 1,734, 7,4o9,
'52 - 4,904, 6,381, 1,987, 8,368,

'53 - _ - - 5,938, 7,o86, 2,389, 9,475,

'54 117, - 6,827, 8,329, 2,478, I10807,
'55 I37 7, ii8o, 921, 2,101, - - 7,453, 9,8i6, 2,722, I2,538,
'56 I 90, I ,z88, 1,050, 2,338, - - 7,926, I0,693, 3,030, 13,723,
'57 2 I o, I ,397, 1,116, 2,513, - - 7,902, I I,279, 3,588, I4,867,

'58 z2 6 i,6io, 1,290, 2,900, 8,926, - 7,353,
'59 3o8, I , 804, 1,321, 3,125, - - 7,483, _ -

1860 369, I,948, 1,548, 3,496, 9,611, - 8,304, I2,348, 4,383, i6,730,
'61 342, - 2,268, 1,790, 4,058, - - 9,423, 14,133, 4,622, i8,755,
'62 477, - 2,523, 2,013, 4,536, 10,350, - 10,290, I5, 76, 5,084, zo,66i,
'63 434, - _ - - 10,500, - 10,710, I 6,907, 5,460, 22,3 66,
'64 549, - - - 11,243, I 9,409, 6,204, 25,613,

'65 586, - - - - 11,841, - 11,600, 2 I,795, 6,758, 28,553,
'66 774, - - - - 12,774, - 12,260, 2 I1630, 6,533, 28, i 63,

'67 770, - - - - 12,755, - 12,739, 23,808, 6,995, 30,803,

'68 954, 12,298, 557, 13,254, 25,705, 7,174, 32,879,

'69 920, - _ - - 12,943, 614, 13,464, 26,774, 7,570, 34,344,

1870 869, 13,697, 656, 13,330, 26,398, 7,605, 34,003,
'71 899, 13,733, 7 I 8, 13,259, 29,373, 8,483, 37,856,

'72 I,01 2 , - 15,658, 9q7, 15,803, 33,306, 9,018, 42,3 24,
'73 I, 9 3, 15,778, 1 099, 17,479, 36,392, 9,753, 46, I 45,

'74 I,305, 14,669, 954, 16,908, 35,9I9, 10,740, 46,659,

'75 I,330, 5,185 15,011, 89i, 16,957, 37,436, 10,368, 47,804,
'76 I,320, 5,59, 7,824, I3,4i9, 14,329, 849, 17,101, 38,454, 11,096, 49,550,

'77 I,444, 5,568 8,033, I 3,61, 13,938, 9 I 2, 16,805, 37,530, 10,700, 48,230,

'78 i,576, 162, 5,765, 8,150, 13,9 I 5, 14,399, 99i, 16,961, 39,590, 10,930, 50,52O,
'79 1,583, 231, 6,053, 8,838, I4,89I, 15,447, I1oz2, 17,111, 42,z26, 11,445, 53,47 I,

1880 I,446, 300, 6,695, 9,434, i6,1i2g 16,866, I,30I, 19,362, 46,974, 12,145, 59,1i8,
'81 i,775, 337, 7,192, 10,074, i7,266, 16,873, 1,352, 19,776, 48,688, 12,852, 6I,540,
'82 2,109,1 378, 7,358, 10,256, i7,6 I 4, 17,590, I,648, 20,604, 52,119, 13,260, 65,3 78,
'83 2,522, 422, 8,o87, 11,328, I 9,4I4, 18,177, 1,636, 21,334, 55,943, 14,500, 70,443,

'84 2,749, 481, 8,13I, 11,593, 19,725, 18,051, I,783, 20,024, 57,234, 14,880, 72,114,

'85 2,879, 511, 8,335 12,101, 20,435, 17,437, 1,763, 19,511, 58,32, 15,355, 73,675,
'86 2,830, 534, 8,z8i, 12,499, 20,779, 17,285, i,868, 19,910 58,057, 15,626, 73,683

'87 2,923, 559, 8,583, 13,297, Z2,88o, 18,375, 2,159, 21,288, 60,334, 15,899, 76,233,

'88 3,203, 614, 9,125 14,734, 23,859 19,185, 2373, 22,603, 6 ,IZZ, 16,542, 8i,664,

'89 - - 19,810, - 24,589, 67,34I, 17,551, 84,89z,
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the World, with the Amount of the Home Consumption in some of these Countries.
of text.)
000's omitted.]

Amount of Production. Home Consumption.

Spain. U United States.n

India.J Japan.jCoal
llussia.k
Kin- Canada. France. Ger- United
. Anthra- Bitu- many.o Kingdom.
and donm.m Total.

Lignite. cite. minots.

66,661, - O,857, 62,302,
-

- _ - - 66,453, - I - 12,94, - 6i,39I,
_ -- - 68,645, - I 2,896, - 62,696,

67,394, 1 _ - 3,149, - 60,572,

226, . - I 14 67,009, - I 1,893, - 60,4I0,
366,

-

-

-

73,980,

-

13,262,

-

66,898,

370, - - - 82,043, 9,398, 5,775, 15,173, - I4,270, - 74,630,
-

-

-

_

- 85,635, - - - 15,403, - 77,700,
- - 83,638, _- - 16,275, - 75,257,
- - - 88,292, -- 6,513 79,949,

- - _ 92,788, - - I 7,49 I - 83,887,
_ - - - 98,151, - _ 18,522, 88,868,
_ 390, - 101,631, _ - - zoos8, - 91,489,
- - 437, L04,500, - 20, I 6o, - 93934
497, 500, 320,(?) 103,141, _ 638, 20,9I2, 92,174,

- 610, - L07,428, - -- - 568, 21,433, - 96,683,
- - 760, 110,431, 15,664, 17,199, 32,864, 768, 18,830, 98,728,
- - 829, - 117,352, - - - 761, I 8,86o, - 104,604,

322, - 1,097, - L23,497, - 1,096, 23,233, 31,754, 110,299,
-

-

1,170, - 127,017, _ 1,249, 24,702, 33,828, I I4,399,
1,369, - 125,068, 1,299, 23,418, 33,531, I I ,1141,
1,709, - 131,867, - - 1,216, 24,658, 34,789, 117,322,
2,050, - 133,345, _ 1,309, 24,472, 35,272, 1 I 7,046,

- 496, 2,360, - 134,611, - 1,563, 24,144, 34,547, 11 9,I9I,
1,015, 676, 2,500, 76o,(?) 132,608, - - - 1,487, 24,555, 35,695, 1 I7,I I3,
925, 856, 2,846, - 134,008, -- 1,561, 25,332, 37,908, 7I ,7566,

1,020, 876, 3,188, 847, 146,819, 28,621, 41,860, 7 0,481i, 1,870, 28,846, 41,796, i1z8,09 9,
998, 919, 3,437, I, z io, 154,184, 28,5 Io, 48,352, 76,862, 2,018, 29,445, 43,183, 134,597,
1,130, 926, 3,773, 1,I96, 156,500, 31,358, 60,861, 92,zi9, 2,418, 3I,025, 46,578, 135,566,

1,316, 998, 3,800, I1,070, 163,737, 34,336, 68,532, o02,868, 2,756, 32,439, 49,419, 140,96I,
1,398, ,134, 3,950, 979, L60,758, 33,I76, 73,731, I06,906, 3,176, 30,94I, 50,714, 137,408,

1,294, 1,237, 4,202, 946, 159,351, 34,229, 64,841, 99,C69, 3,071, 30,035, 51,740, 135,58o,
1,388, I3C5, 4,580, i,oo0, 157,518, 34,853, 65,811, 100,664, 3,139, 29,6I9, 51,962, 134,235,
1,560, I,49z, 4,448, 1,038, 162,120, 37,579, 78,471, I i6,05o, 3,698, 3 1,i91, 54,227, 137,659,

- z ~,078, - J,2o3,P 169,935, 41,625, 91,107, I32,73, 4,146, 58,915, 142,964,
-

,

-

-

176,917,

-

60,818,

147,96
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NOTES to TABLE I.

a Metric tons (2,205 lbs.) in the case of Austria-Hungary, Belgium, France,
Germany, and Spain; in other cases tons avoirdupois (2,240 lbs.).

b From Liversidge, "Mineral Resources of New South Wales ;" 1887 and
1888 from "Australasian Statistics," by the Government statistician of New
South Wales (Sydney, 1889).

e From the "Bulletin du Ministere des Travaux Publics," tome xx, July,

1889 (Paris, 1889); the figures for 1888 kindly communicated to me by the
agent-general for New Zealand. During the period 1878-88 the import of coal
into New Zealand declined from I74,I48 tons to IOI,34I tons. Among the
Australasian colonies, Queensland also produces considerable quantities of coal.

In 1885 it produced zicoooo tons; in 1887, 239,000; in 1888, 3 I 1,000.
d The figures for 1850-62 are based on Geinitz, Fleck, and Hartig, "Die
"Steinkoblen Deutschlands und anderer LIdnder Europas " (Munich, 1865), and
do not include the lignite production of Lombardy and Venetia; the remaining
figures from " Statistisches Handbuch," new series (Vienna, 1888).

The figures for 1858, 1862, and 1863 from Geinitz, Fleck, and Hartig,
" Die Steinkohlen," &c.; the remaining figures from the " Annuaire Statistique
" de la Belgique " (Brussels, 1889) and the last Report of the Secretary to the
Members of the British Iron Trade Association, which is the authority for most
of the figures for the year 1888 and 1889.
f From Johnson's " Graphic Statistics of Canada " and official reports on the
Mineral Statistics of Canada. The figures of the original authorities are con-

verted from " short " tons (2,ooo lbs.) into long tons.

g From the " Statistique de l'Industrie minerale " for 1887, p. 24.
II Years 1850-57 from Pechar, " Kohle und Eisen in allen Landern " (Berlin,
1878); the remaining years mostly from numbers of the " Statistisches Jahr"buch."

Mostly from the annual reports on the Moral and Material Progress of
India, which unfortunately do not in all cases furnish the desired information.

The figures for 1858-60 are from the Journal of the Statistical Society,
vol. xxiv, p. 602.

i The years 1877 and 1878 from Rein's "Industries of Japan;" the years
1879-86 from the " Resume dle la Statistique de l'Empire du Japon ;" the
figures for 1887 and 1888 kindly supplied to me by the Japanese consul-general
in London. These last figures are for calendar years; in the other cases they
are for calendar years for private mines, for financial years ending 31st March
for Government mines.

k From the Report to the British Iron Trade Association; the data for 1887
kindly furnished to me by the British consul-general at St. Petersburg.
I The year 1858 from the " Mineral Resources of the United Kingdom for
"1858 ;" 1880-88 from the " Revista Minera." The figures for 1868 and 1878

are inserted somewhat at random on the strength of a statement quoted in
the "Revista Minera " for 1880, p. 316.
m From various numbers of the " Statistical Abstract for the United
"Kingdom " (see text, pp. 562 and 563).
n From the "Statistical Abstract for the United States" and different
volumes of the "Mineral Resources of the United States."

o Exclusive of lignite and coke.
I Coal only (from the Report to the British Iron Trade Association fo
1889).
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TABLE II.-Export of (ioal fromn the United Kingdomi.
(Referred to on p. 577 of text.)
[Thousands of tons. 000's omitted.]

To

Year. Holland Den- Spain Russia.

France.I mark.
and Italy. and Egypt. India. Total.
Germany. Portugal. Northl. Sotitlh.

.1855 938,1 1,033, -68, - - 42, !0o, 5,062,

'56 I1,58, 1,185, - 73 22S, i7' 86, 876 5,949,

'57 4,i6,! 1,358, 416, 278, 35 115, 9 6,822,
358 a,35, 1,397, 415, 278, 3 5 9 83, 86-6 6,597,

'59 I,391, 1,404, - 521, 299, 485N 111, lOI, 7,082,

1860 1,35i2, 1,429, - 550, 27, 694 111,. 1 64, 7,413

'61 1,452, 1,648, 427, - 587, 354, 53-2 118, zI8, 7,935,
'62 1,443, 1,644, 430, - 630, 372, 65 8 156, 164, 8,381,

'63 i,306, 1,572, 430, 6 70, 417, 436 265, 238, 8,343,
'64 1,448,1 1,398, 48 - 659, 398, 75 3 357, 236, 8,901,
'65 I,590, 1,780, 545, - 607, 384, 104, 389,1 245, 9,283,

'66 i,93 I, 1,636, W40, - 67I, 493, 8o07 326, 309, 10,142,
'67 I,996, ! 1,770, 544, 567, 64I, 467, 130, 413, 511, 10,566,

'68 i,96 6, 1,956, 642, 637, 659, 515, 114, 352, 400, 10,967,

'69 2,000, 1)861, 559, 725, 65:, 50S, 134, 478, 321, 10,745,

' 870 z, 1 o7, 2,016, 705, 809, 798, 647 , I 83, 420, 272, 11,703,
'71 2,oo6, 2,903, 659, 826, 746, 705, 09 481 359, 12,748

'72 2,19, 2,585, 642, 929, 830, 593, 03 5 527, 344, 13,198,
'73 2,479, 2,134, 5 93, 803, 837, 512, o48, 3 I 3 , 12,618,

'74 2, 3 71, 2,505, 66Z, 966, 780, 710, 74, 639, 38 2, 13,927,
'75 2,706, 2,628, 749, 1,006, 927, 705, i9I, 033 14,545,
'76 3,251, 2,760, 780, 1,214, 980, 9-46, 41, 54o 493, 16,299,

'77 3,010, 2,455, 766, 1,073, 1,052, 941, 8; 020, 5/77, 15,420,

'78 3,050,1 2,339, 710, 1,131, 989, 947 5 o27, j 4o;, 15,495,
279 3,3 I 7, 2,476, 786, 1,371, 1,12-4, 1,041, II, 517, 488, 16,442
1880 3,716, 2,739, 864, 1,535, I,I67, 1,20-5, 298, (352, 67I, 18,720,

'81 3,604, 2,593, 964, 1,728, I,259, 1,142, z 6, 877, 661, 19,587,
'82 4,097, 1 2,760, I,OOI, 1,821, 1,430, 1,358, 323, 770, 560, 20,934,

'83 4,48I, 2,889, 1,I02, 2,212, 1,5-6, 1,232, 332, 969, 687, 22,776,

'84 4,367, 2,912, I,129, 2,354, I,57 I, 1,223, 329, 1,125,1 707, 23,350,

'85 4,2 I 6, 2,962, I,I6o, 2,705, I,6oo, 1,240, "3I, 1,143,1 8o8, 23,771,

'86 4,o81, 3,127, 1,138, 2,852, 1,699, 1,255, o; lOOSJ,! , 23,283,

'87 4, 1 9, 3,075, I, I 7 I, 3,186, i,8o;, 1,230, 4, 1,269,1 814, 24,461,

'88 4,193, 3,362, 1,325, 3,472, 1,836, 1,286, 7, 1,429,1 849, 26,971,
'89 4,037, 3,976, 1,38I, 3,621, i,962, 1,520, :86, 1,466, 68:, 28,956,

* The export of coal from the United Kingdomn to the United States is now

mostly under a quarter of a million tons anlnually. The bulk of it is to the

Pacific ports, and this export fluctuates somnewhat in harmony with the import

of wheat from these ports (see p. 582 of text). The export of coal to Canada is
now generally less than iooooo tons. New Zealand and Western Australia are
the only Australasian colonies that are entered in the " Annual Statement of
" the Trade of the United Kingdom " as receiving British coal. The other

eolonies received their supplies from New South Wales even as early as 1855.

New Zealand ceased to be entered as an importer of British coal after 1871
(see note a to Table I). Western Australia has since then also ceased to be
entered as receiving British coal.
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TABLE III.-Average Rate of Increase per Cent. per Annum
In most cases the years at the beginning and end of the periods for which the rates
Periods of Five Years.

1855 1860 1865 1870 1875 1880
to 1860. to 1865. to 1870. to 1875. to 1880. to 1885.
Austria-Hungary-

Production

of

coal.-

BelgiumProduction

of

coal..

lignite

_

4....

........................
_

441

501

..-....

Canada-

Production of coal (total) ................
Home consumption of coal ...-.......
Nova Scotia-

Production of coal ...................... _
British Columbia-

Production of coal.. - ....-..
France-

Production of coal ........................... 2-57 6 85 2 67 4-94 199
Home consumption of coal ................ GermcanyProduction of coal ........................... _ I l 5 e 5'61 6z26 4 25 4-75
lignite .- 8 20 e 3 95 636 2'51 4 71
coal and lignite .......

Home consumption of coal (ex- 1

cluding lignite) ................

India-

Production of coal.. _ - -_..-

Japan-

Production of coal ._...
New South Wales-

Production of coal ........................... 18 10 l 3 7 7 08 8033 397 11-97
Export

of

New ZealandProduction
Jussia-

coal..

of

coal

_

_

_

..

.

.

...........................

Production of coal.. .18,34 1 8&45 13 06 6 io

SpainProduction
United Kingdom-

of

coal

.

_

Production of coal ........................... 3 68 390 12 76 30.9 2 20 I r89
Export of coal. .............................

Home consumption of coal ................

United States
Production of Pennsylvania an-

thracite ...............f.......................

Production of bituminous coal .. .....

Total production of coal and an- -_
thracite ........................................

Total production of coal, anthra- cite, and natural gas 0 ................

* Mean 1860 to mean 1880. b Year 1850 to year 1860. c Year 1860 to mean 1870.
d From mean 1873 to mean 1880, 2-29 per cent. per annum.
e From the year 1860 to mean 1865 or 1870. f Mean 1873 to mean 1880.
9 Mean 1859 to year 1868. li Year 1868 to mean 1879.
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in the Amount of Production, &c., of Coal in different Countries.
are calculated are the means of three successive years. See pp. 563 and 577 of text.
Periods of More than Five Years.

1850 1860 I 1870 1880 1880 1880

to 1860. to 1870. to 1880. to 1886. to 1887. to 1888.

-

Austria-Hungary- 6-17a - 3-86 Production of coal

-

9.45

a

-

524

lignite
Belgium-

5.14b 3-4 C 2 00 1-56 1.94 Production of coal
Canada-

_ - 6-36 - 822 - Production of coal (total)
- - 10-02 10-54 - Home consumption of coal
Nova Scotia-

5-34 - 770 - Production of coal
British Columbia-

- 21-15 8-27 Production of coal
France-

6-87 4-74 3.45 1-81 249 Production of coal
090 3 53d 138 Home consumption of coal
Germany-

9.07h 8-340 5-25 4-19 4 30 Production of coal
11.16 b 6 05e 4-42 4 04 4 03 ,, lignite

- 7.78 e 5 07 - 4-16 4-24 coal and lignite
- 3,12 f 4-31 4'4 { Home consumption of coal (ex-

__ g - e 12f _ [ 44 z {i cluding lignite)
In dia-

5.01 g 643, 5 z8l - - Production of coal
Japan-

-_- - 8 98i 9 09 - Production of coal
New South Wales-

I oI08 5*98 _ 930 Production of coal
- 10-95 4-82 10-12 Export of coal
New Zealand-

_ - - P11 93k Production of coal
Russia-

- - 1572 573 - - Production of coal
Spain-

I 0-871 9061 3*53' - _ Production of coal
United Kingdom-

- 3-33 2-64 1-71 1'98 Production of coal
- 46I 4-52 4-54 4 92 Export of coal

- 3-319 2 40m 1-25 1-5 I Home consumption of coal
United States-

5 n .n4.14 n - r Production of Pennsylvania an-

- 5'24 6-21~ - 4141 thracite

- I I53 9 30 9 39 - Production of bituminous coal

8.o4 7 93S - 7-44 J Total production of coal and an- 804 ~~~~~~~~ - 1.~~~~ thracite
_ 8- 75 _ { Total production of coal, anthra- cite, and -natural gas 0

Mean 1879 to mean 1886. i Mean 1878 to mean 1886. k Mlean 1879 to mean 1887.
Years 1858 to 1868, 1868 to 1878, 1878 to 1886. See notes to Table I.

-Mean 187a-80, I179 per cent. per annum.
nYears 1860, 1870, 1880 (not means). 0 See text, p. 564.
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TABLE IV.-Production of Pig Iron and
(Referred to on pp. 568

[Thousands of tons.a
Pig Iron.
Year.

Austria- .lel-ium. France.b Germany c New South Russia. Spain.e Sweden United

Hungary. GraycWales.d RuKaiSan' Swdn nitdof

1854.... - - 771,
'55.... 849, _ - 260,

'56

'57

....

....

'58.... '59....

-

-

-

923,

-

- - 3,070,
- 184, 3,2 8,

992,

)

3,

-

5

86,

3,659,

- 872, - - - - - 3456
_
864,
3,7
I3,

1860.... 313, 320, 898, 529, 291, 181, 3,827,

'61....

-

967,

592,

_

-

-

-

37,

72,

'67.. . 3 zo,203, 423, 1,29, 1,14 4,7 6 I,
'62....

-

1,09

1,

696,

-

3,943,

'63.... - I,157, 813, - 4,510,
'64.... - I, 213, 905, - 4,768,
'65.... - 171, I,204, 988, 310, 222, 4,8 I 9,

'66.... 2.8 5, - i,z6o, 1,047, - 4,524,

'68.... 3 95, 436, 1,235, 1,264, - - - 4,970,
'69... 405 , 534, 1, 38 1, 1,413, - 285, 5,446,
1870.- 403, 565, 1,178, 1,391, 352, 293, 5,964,
71... 42 9, 609, 860, 1,564, 352, - 293, 6,627,
72 460, 656, 1, 2 I 8, 1,988, 391, 335, 6,742,

73 .. . 53 5, 607, 1,381, 2,241, _ 376, - 339, 6, 66,
74.... 495, 533, I , I 6, 1,906, 372, - 332, 5,991,
'75.-1 455, 540, 1,448, 2,029, o004 420, _ 344, 6,365,
' 0.... 400, 491, I,43 5, 1,846, 27 420, _ 345, 6,556,

'77 .. 4 79, 470, 1,507, 1,933, 2 6 420, 336, 6,609,
78.. 44, 494, 1,52I, 2,148, 09 - 333, 6,3 8 I,
79. . 404, 448, 1 ,400, 2,227, I 1 430, 348, 5,995,
1880.... 466, 610, 1,7 2 5, 2,729, 23 I 64, 406, 7,749,
'81.... 543, 625, 1,886, 2,914, 6 6 - 114, 435, 8,144,
'82.... 6 I z, 727, 2,039, 3,381, 7-5 120, 399, 8,587,

'83 .... 710, 783, 2,o69, 3,470, 3 4 140, 423, 8,529,

'84 .... 7 I7, 71, 1,8872, 3,601, 3.8 - I25, 431, 7,8 I2,

'85 .... 699, 713, 1,631, 3,687, 42 - 159, 465, 7,415,
'86.... 7 I 8, 701, 1,517, 3,529, 37 532, 56, 442, 7,010,

'87... 7o0, 756, i,568, 4,024, 2 8 601, 289, 457, 7,560,
'88.... 76, 827, 1,689, 4,229, 23 2, 457, 7,999,
'89....

-

847,

1,

722,

4,

525,

-

8,245,

Note.-The figures in this table are mainly derived from the Report to the British Iron
Trade Association for 1889 except where otherwise stated. The figures for the United States
have been converted from " short " tons (z,000 lbs.) into long tons.
a Tons avoirdupois for New South Wales, Russia, the UUnited Kingdom, and the United
States; metric tons for the other countries.

b From different volumes of the " Statistique de l'Industrie Minerale ;" 1888 and 1889
from the report cited in the note above. Both in France and Germany " cast iron of the first
" fusion " is included under pig iron.
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iron Ore in dci~fere'nt Countries.
and 583 of text.)
000's omitted,]

Pig

Iron.

Iron

United

Ore.

United

Yer

States. World.g Aleria.b Belgtium. France.b Germany.c Italy. Spain.' Kigdem.Ye
657,

-

-

-

-

-

---

1854

700,
_
_
9,554,
'55
788, 7,000, - _ I o,483, '56

713,

630,

751,

9,5

-

-

-

-

-

-

7/3,

_

-

8,04I,

'57

7,877,

'58

'59

821, - - 809, 1,401, - 8,024, 1860
653,

703,

--

_

-

-

1,808,

2,216,

_

-

7,216,

7,562,

'61

'62

846,
2,375,
9,o89,
'63
1I,04,
2,620,
I
oo65,
'64
832, 9,250, 3,013, 9,910, '65
I,205, 9,300, - 2,996, - 9,665, '66
1,305,

I

43

9,850,

10,400,

_

-

3,265,

3,634,

I

-

10,21,

10,I69,

'67

68

1,71I, 11,575, 4,084, -I I ,509, '69
I,666, 11,900, I57, 654, 2,614, 3,839, - 14,371, 1870
1,707, 12,500, I 63, 1,852, 4,368, - I 6,335, '71

2,549, 13,925, 374, 750, 2,782, 5,896, - 15,584, '72
2,5 6 I, 14 ,675, 445, 778, 3,05 I, 6,178, - 15,5 7 7, '73
2,40I, 13,500, 53 5, 527, 2,5 I 6, 5,138, I- 14,845, '74
2,024, 13,675, 557, 365, 2,506, 4,730, - 15,821, '75

I,869, 13,475, 5I 2, 269, 2,393, 4,712, _- I6,842,
2,o67, 13,675, 454, 234, 2,4z6, 4,980, - - i6,686,
2,30I, 13,925, 376, 207, 2,470, 5,462, - 15,726,
2,742, 13,950, 418, 195, 2,271, 5,859, - I4,380,

'76
'77
'78
'79

3,835, 17,950, 614, 254, 2,874, 7,239, 289, 3,565, i 8,o26, 1880

4,144, 19,400, 657, 225, 3,032, 7,601, 421, 3,503, 17,446, '81

4,623, 20,750, 567, 3,467, 8,263, 242, 4,726, 1 8,032, '82

4,596, 21,000, 557, 216, 3,298, 8,757, 204, 4,526, I 7,38 3, '83

4,098, 19,475, 493, 176, 2,977, 9,006, 2, 3,907, I6,138, '84

4,045, 19,100, 4I 9, 187, 2,3 i8, 9,158, 20I, 3,933, 15,4i8, '85
5,683, 20,386, 433, 153, 2,286, 8,486, 209, 4,167, 14,110, '86
6,417, 22,171, 438, 172, 2,579, 9,351, - 6,796, I 3,98, '87

6,490, 23,413, - 10,665, 4,500, I4,591, '88
7,604,

25,059,

-

11,010,

-

5,234,1'

89

c From the " Statistisches Jahrbuch fur das Deutsche Reich," and the "Monatshefte zur

"Statistik des Deutschen Reichs." See also note D.

d From Liversidge, " Mineral Resources of New South Wales."
e From the " Revista Minera."

f From "Statistical Abstracts" and "Mineral Statistics of the United Kingdom. " (ore,

solely from the latter).

g From " Mineral Resources of the United States for 1887," p. 579. The totals for 1888

and 1889 calculated in the same manner as those for preceding years in that table.
h Estimated.
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TABLE V.-Production of Steel in difterent Countries.
(Referred to on p. 570 of text.)
[Thousalnds of tons.a 000's omitted.]

Bessemer Steel Ingots. Bessemer and All Kinds.
Open Hearth.

Year.

Austria. .Franlce. Sweden United United Russia United United
gan. KindomGe Kingdo m. States.
1870

22,

6,

84,

12,

215,

126,

707

'71 36, 11, 80, 9, 329, 143, 757

'72 5, 15, I30, 16, 400, 189, - - - 143,
'73 77, 21, I56, 16, 496, 248, - 199,
'74 97, 37, 217, 21, 540, 325, 216,

'75 89, 54, 239, 19, 6zo, 318, - 390,
'76 go, 72, 231, 21, 700, 340, 533,

'77 97, 85, 250, 17, 750, 391, 40, 570,
'78 85, 115, 282, 19, 8o8, 463, 62, - 732,
'79 86, 85, 3 39, 20, 83 5, 469, I,010, 203, 935,

'80 1o0, 95, 385, 30, I,044, 661, 1,295, 296, 1,247,

'81 I 3 0,125, 4 I 8, 39, 1 897, I,780, 285, - 1,588,
'82 I 50, 178, 454, 47, I,674, 1,075, 2,100, 249, - 1,741,
'83 I 70, 179, 460, 51, 1,553, 1,061, 2,oog, 256, 1,674,

'84 I65, 186, 3 3 6, 53, I,300, 1,138, 2,775, 172, 1,551,

'85 I70, 155, 364, 52, 1,304, 1,202, I,888, 1,712,
'86 200, 138, 348, 54, I,571, 1,376, 2,265, - 2,365, 2,563,

'87 275, 191, 32.5, 68, 2,o64, 1,738, 3,046, 3,I7I, 3,339,
'88 300, 185, - - 2,013, 1,863, 3,3o6, - 3,406, 2,899,
'89

2,141,

3,570,

3,670,

3,386,

a Tons avoirdupois for Russia, the United Kingdom, and the United States;
metric tons for the other countries. The data in this table are mainly derived
from the Annual Reports to the British Iron Trade Association. The figures
for the United States are from volumes of the " Mineral Resources of the United
" States," except for the years 1870, 1871, 1888, and 1889. Those for 1870 and
1871 are from the " Board of Trade Journal," No. 8, p. 249; for 1888 from the
" British Iron Trade Association Report." The original figures have in most
cases been converted from short into long tons.

This content downloaded from 137.99.31.134 on Mon, 27 Jun 2016 03:46:05 UTC
All use subject to http://about.jstor.org/terms

1890.] Coal and Iron Producing Countries of the World. )97
TABLE VI.-Production of Pig Iron in the Five leading Producing
Countries, on the average of Four successive Periods.+
(Referred to on p. 569 of text.)
Percentage of the Aggregate Production of the Five
Countries.

Countries.

-

_

_-

1871-75. I 1876-80. 1881-85. 1886-89.
United Kingdom ...................... 52 0 49 9 44-2 37 4

,, States .................... I 8'o 192 23-5 31-8

Germany (including Luxem- } I54 161 083 195

burg)................... I

France .......... ............ 9 9 111 IO-z 7.6

Belgium ............ .......... 4'7 37 38 37

Average total production of 1

the five countries in mil- i Z2-43 13 35 i8.33 20,60

lions of tons (avoirdupois) J

* Mainly from my " Handbook of Commercial Geography " (by permission
of Messrs. Longmans, Green, and Co.).

TABLE VII.--Ratio of Imported Iron Ore to tire Total Consumption of Iron

Ore in the United Kingdom and Germany.
(Referred to on p. 570 of text.)

Year. Kingdom.*Gray
United y. Year.Ye.
United
Gdermany.Year.
United GerKingrdom.
Gemn.Ya. Kingdom.
many.
Per cnt. Per ent. Per ent. Per crt. Per cut. Per nt.

1869 .... I *I 4 - 1876 .... 3 99 4 66 1883 .... 0540 1045
'70.... 045 '77 .... 6-83 7-29 '84 .... 1448 12 35

'71 I.90 'i8 ... 746 6 82 '85 .... I548 10-34
'72.... 514 466 '79 .... 704 7-32 '86 ... 701 10788
'73.... 6zz 6 19 '80 ... 0274 9 2)2 '87 ... 22'4 11'99
'74.... 476 0.99 '81 ... I;3 0 9 09 '88 .... I9 63 12 10

'75.... 2 89 5 08 '82 .. I6 48 10 57 '89 .... 204 12 27

* Mainly from the "Annual Statistical Reports of the Secretary to the
"; Members of the British Iron Trade Association." These percentages do not
take into account the imported " purple ore," that is, the residue of cupreous
iron pyrites used in iron blast furnaces after having sulphur and copper

extracted from it. This ore being taken into account, the proportion of foreign
ore to the total consumption in the United Kingdom in 1887 was 24'4z per
cent., in 1888 zi064 per cent. The percentage for the years 1884-88 inclusive
has been independently calculated, and the figures in the table differ slightly
from those in the reports mentioned, through the fact that for these years the
small British exports of iron ore are taken into account.
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TABLE VIII.-Export of Iron and Steel of all Sorts, Maaufactured and

Unmamufactured, of Native Origin, from the United Kingdom.
[rThousands of tons. 000's omitted.]

To

Tear. ~~~~~~Holland United States.

Year. W~r~nC )Bel- and AastralFrance. Italy. Russia. India. asian Caiiada. Ex- In- Total.
g1Un1. G cr- COOS C~lu
(I Cnlu
ngldn
chidin g
Colonies.
many.

Tin-

Till-

Plate. Plate.

1855 148, 185 I7o, - - 131, 383 300, 1,093,

'56 073, 2-8 262, - 2 I' 169, 55 4 - 353, I 43 9
'57 034, 6 1 26o, - 14*7 160, 650o - 333, - 1,532,
'58 950o 55 296, - 70 4 197, 544 - 076, 1 ,404,
'59 8z.7 3 9 I96, - I3, 214, 69-2 - 369, 1,56,

1860 8o06 4-5 I63, - 74 4 202, 74 9 387, 1,503,

'61 I63, 43 224, - 5 7 193, 63*0 - 110, - I,359,

'62 268, 7'5 260, - 34 4 154, 56-8 - 130, - 1,557,

'63 a84, 10'5 262, - 67.1 161, 79 3 - 228, _ I,703,

'64 142, 11 8 203, - 54 9 140, 7 io8 - 305, - I,559,

'65 151, 32-7 307, - 770 192, 84.8 - I86, - 1,687,
'66 137, 453 209, - 8 75 225, 904 - 348, - 1,762,
'67 I20, 586 227, 61-5 i68, 310, 79 5 - 432, - 1,968,
'68 I07, 501 282, 658 162, 203, 832z 756 528, - 2,042,
'69 034, 83 5 348, 104, 3 I 7, 194, 004, 969 66o, - 2,675,
1870 I09, 102, 425, 829 308, 230, 75 7 154, 83 2, - 2,826,
'71 85.8 109, 6 I4, 893 20 I, 104, 8o08 232, - 1,064, 3, I 69,
'72 I19, 174, 840, 68 1 i83, 621 I18, 265, 975, 3,383,
'73 ii1, 189, 8o6, 998 293, 740 I 3 2, 1 50, - 493, 2,958,

'74
'75
'76
'77
'78

85 3 120, 472, 750 27I, 117, 208, 164, - 287, 2,488,
I07, 118, 579, 80-9 226, 136, 237, 175, - 208, 2,457,
I 14, 123, 584, 87-9 I 76, 153, I6I, 133, - 160, 2,224,
124, 105, 525, 77 0 046, 224, 264, 120, 169, 2,346,
I 14, 994 567, 79-1 I90, 207, 250, 104, - 159, 2,29 7,

'79 i03, 91 2 5 I 8, 105, 232, 190, 201, 147, - 721, 2,883,

1880 i 9, 128, 493, 102, 23 6, 274, 246, 214, - 1,370,
'81 I83, 91P6 558, 130, 192, 211, 3 0 5, 236, - 1,175,
'82 2I5, 99'8 700, 176, i67, 278, 377, 255, - 1,212,
'83 202, 106, '649, 225, 057, 360, 399, 232, - 707,

3,793,
3,820,
4,354,
4,043,

'84 132, 65-2 6o7, 144, 2o8, 338, 3 77, 181, - 463, 3,49 7,

'85 IoI, 39-5 454, 139, 03o, 456, 409, 194, _ 404, 3, I 3 I,

'86 67.5 37-3 343, 168, I 65, 441, 3 74 256, 809, 3,388,

'87 5927 527 357, 270, Io6, 567, 3 29, 262, _ 1,286, 4,143,

'88 76-8 99 0 503, 123, 940o 525, 399, 256, 643, 3,967,
'89 7o09 81-6 65o, 185, I Io, 441, 3 84, 277, 5 579, 4, I 87,
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TABLE IX.-Average Rate of Increase per Ceent. per Annzon in the Amnount of Production

of Pig Iron, Iron Ore, and Steel in certain Co~untries, and Exports o Iron f/rom
the United Kingdom.
In most cases the years at the beginning and end of the periods for which the rates are
calculated are the means of three successive years. See pp. 568-572 of text.

1855 1860 1860 1873 1870 1880 l 1880 1880
to

to

to

to

to

to

to

to

1860. 1870. 1869. 1880. 1880. 1886.l 1887. 1888.

Austria-Hnngary-

Production of pig iron .................... - 2-76a - - 138 l 642 -

1eigiumProduction of pig iron ................... - 5.94a - - dec. 445 -

France Production of pig iro n ...................1 373 - dec. dec.

iron ore .. - - 0'2 - IC - dec. Germany-

Production of pig iron .................... 11-02b 362 - 5-93 62

iron ore ....................- - ll89b 2-67 - - 468 5i9

steel (Bessemer -}6 - II - 13-69 -

and open hearth) .
France and Germany-

Production of pig iron .................... 6.07d - - 516 - 3 69 4.I3
iron ore .. - - - -6i - -85

Russia-

Production of pig iron.. 1-78e - 3-08f - 3.65 -

Sweden-l

Production of pig iron .....- - - - 3-13 234 _ 4

United Kingdom-

Production of pig iron .. 2-65 4.83 - - 95 031 i05

iron ore ...- It t-z I I I 55 1-68 dec.h dec.
steel ....................... . - - - iz6I 16-78i 1125JI 11731

Export of iron and steel of all 7-00 - - 1-93 - 1 31 2 co
kinds .......................................

Export of pig and puddled iron -.... 99 - 5 58 - dec.

railroad
iron and
al sorts
..................
97dsteel
c 58 of dec - 587

Export of tinned plate. . - 7. - .- 7-61 - 1 7- 72
United

States-

I

Production of pig iron . ................... 0 72 86z - - 7 75 8 18 8'45
steel (all kinds) - 31- 3i8 32'74k - 1287 12 43

World-

Production of pig iron ....................- 4741 - - 3 61 - 3 66 4c08
' From 1860 to mean 1870. b From 1860 to mean 1869.

c Mean 1874 to mean 1880. '1 From the year 1860 in the case of Germany.
eYear 1855 to year 1865. f Year 1865 to year 1875. e Year 1877 to year 1887.
Decrease also from mean 1870 to mean 1887. !Bessemer steel only.
Bessemer and open hearth. k Mean 1871-80.
Year 1850 to mean 1870.
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TABLE X.

Increase in Aggregate Length of the Railway Systems of various Countries
and of the World as a whole.

(Referred to on pp. 572-577 of text.)
A.
United Kingdom.

France.. Germany. United States.

Double Lines Double Lines
Year. counted as Two. counted as One.

Miles Differ- Miles Differ- Miles. Differ- Miles Differ- Miles DifferOpen. ence. Open. ence. ence. ence. ence.

1888 30,584 969 19,,8I 643 157,coo 29,271

'85 29,61i 1,879 19,I69 1,236 20,I77 3,902 22,640 1,947 127,729 34,380

'80 27,736 2,180 I7,933 1,275 i6,275 2,746 20,693 3,317 93,349 19,253

'75 25,556 1,842 a6,658 1,121 13,529 2,387 17,376 5,647 74,096 21,182
(4 yrs.

In 5
yrs. say
2,329)

'71 Z3,7 i4+2,922? ????
(6 yrs.

InI 5
yrs. say
2,435)

'70 No re turns 15,537a 2,248 TI,1422,608 II,729 2,952 52,904 17,829
'65 z0,79z 3,669 I3,289 2,856 8,534 2,834 8,77/ 1,798 3 5,085 4,450
'60 I7,I23 2,635 T 0,43 3 2,098 5,700 2,204 6,979 2,113 30,635 12,261

'55 14,488 - 8,335 1,835 3,496 1,782 4,866 1,229 08,374 9,353

'50 6,5oo 4,060 1,714 - 3,63 7 2,296 9,02 I 4,388
lOyrs.

'45 2,440 1,240 - -0- - 4,63 3 1,815
'40

1,200

-

-

-

341

-

,8I8

a Number of miles constructed.

B.-Railways of the United States by Groups of States.
New England.b Middle States.e Southern States.d Western States.e Pacific States.f
Year.

Y Miles. Differ- miles. Differ- Miles. Differ. Miles. Differ- Miles. Differenice. ence. ncue. ence. ence.

1888 6,654 672 zo,483 4,613 25,63 3 10,822 95,2 I0 42,382 9,020 5,053
'80 5,982 1,488 1 5,87o 4,906 14,8 I I 3,638 5 2,8z8 28,271 3,967 2,290
'70 4,494 834 I0,964 4,258 11,173 2,335 24,557 13,157 i,677 1,654
'60 3,660 1,152 6,7o6 3,504 8,838 6,803 11,400 10,124 23 '50 2,508 1,981 3, 202 1,636 2,035 1,399 Iz76 1,187 '40

527

-

,566

-

636

89

-

b Maine, -New Hampshire, Vermont, Massachusetts, Rhode Island, Con-

necticut.

a New York, New Jersey, Pennsylvania, Delaware, Maryland and D.C.,

West Virginia.

d Virginia, North Carolina, South Carolina, Georgia, Florida, Alabama,

Mississippi, Louisiana, Tennessee, Kentucky.
e Ohio, Michigan, Indiana, Illinois, Wisconsin, Minnesota, Dakota, Iowa,

Nebraska, Kansas, Missouri, Indian Territory, Arkansas, Texas, Colorado, New
Mexico, Wyoming, Idaho, Utah, Montana.
f Nevada, Arizona, California, Oregon, Washington.
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TABLE X-Com1td.
C.
Russia. I ~~~~~~~~Argentine

Russia. India. Australasia. Repbl)ic Mexico.

Year. ~~~~~~~~~~~and Uruguay.

Miles. Miles Differ Miles. s Differ- Miles. Differeiice.

ence.

ence.

ence.

ence.

1888 I 7,3 I 3 3,287 I 5,2 45g 5,937 Ic048o 5,605 5,3 70 3,566 3,846 3,191
'80 14,0z6 6,928 9,308 4,533 4,875 3,925 i,804 1,106 655 440
'70 7,o98 6,110 4,775 3,936 95o - 698 - 215 '60 988 678 83 9 818
'53 '50

- i
30

-

-

--

-

-

g 31 st March, 1889.

D.-Railway Systems of Groups of Countries.

Col. I. All the countries enumerated in the " Statistical Abstract for
"Foreign Countries," No. 15, pp. 205 and 206, namely, Russia, Norway,
Sweden, Denmark, Germany, Holland, Belgium, France, Switzerland, Portugal,
Spain, Italy, Austria-Hungary, Roumania, Turkey in Europe, Greece, United
States, Mexico, Peru, Chile, Brazil, Argentine Republic, Uruguay, Japan, and
the United Kingdom.

Col. II. The same, with the addition of the colonial and other possessions
A, the United Kingdom, as given in the " Colonial Abstracts."
Col. III. The same as Col. II, with the addition of the railways of Egypt,
Algeria, the Senegal region, Angola, Reunion, Asia Minor, Cochin China, Cuba,
Central America, Ecuador, and Paraguay, from the last issue of NeumannSpallart's " Uebersichten der Weltwirthschaft."

~ ~ ~ ~ ~ ~ ~ ~ I.I . I .V.

Col. IV. The same as Col. III, with the omission of the railways of
Germany, Holland, Belgium, France, Switzerland, Austria-Hungary, and the
United States.

Year.

Miles. Difference. Miles. Differ- Miles. Difference. Miles. Difference.

ence.

1885 .... 262z,ooi 60,811 294,872 71,301 301,I35 117,726 i io,68z 47,035
'80 .... 20 1,90 33,901 223,571 42,642 -

'75 .... I67,z89 47,235 1 80,99 - i8 3,409 93,733 63,647 32,719
'70

....

'60

....

120,054

37,481

-

-

23,454

-

-

'65.... 8X,573 19,920 88,682 - 89,666 3, 928 62,653

'55
.
3
9,199
15,961
'50 .... 23,238 18,989 _ '40....
4,249
VOL.

L11i.

PART

1V.

2

s
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TABLE XI.-Average Rate of Increase per Cent. per Annumn in the Agqre-

gate Length of the Railway Systems of diflerent parts of the World,
and of the W~orld as a whole, in successive Periods.

(Referred to on pp. 574 and 575 of text.)
1840-50. 1850-80. 1860-70. 1870-80. 1880-85. 1880-88.

The countries enumerated in the1

Statistical Abstract for foreign I8 52 10-43 672. 5 30 5-42 countries: see Table X, D, Col. IJ

The United States of America ........12 134 13-01 562 5 84 - 6-71

,, middle States 7 42. 7 67 504 3-77 3-24

,,southern
seTbeX 15-82 - - - 7-1
,,western 30-5i 24-49 7-98 7-96 - 7-64
Pacific

,,

-

-

8-99

-

10-82

,, British colonies and other __ - 10-08 7-63
possessions ........J ,.

India

..

.

899

6-90

6-16*

The Australasian colonies ................ - 17-77 - 1004
Argentine Republic and Uruguay.... - 996 - 14-61
1865-75. 187i-85.

The railways of the world: see 7-61 5 o8
Table X, D, Col. 2... -.-.760 - 508 -

The railways included in Table X,} 7-48 - 5'69
D , Col. ....................................

* From end of 1880 to 31st March, 1889.

TABLE XII.-Average Total Value of British Exports of Native Produce
ad4 4q'wt'vs/-oe T-4h the Percentage belonging to some of the leading
.' successive Periods.
(See text, p. 579.)
Percentage of the Total Value of the Exports of British
and Irish Produce.

Commodities. _ _ _ _ _ _-_ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _ _ _

1856-60. 1861-65. 1866-70. 1871-75. 1875-80. 1881.85. 1886-89.

Cotton manufactures.......... z81 27-7 29 7 25-1 27-8 26-3 25-8

cluding yarts ......i } 35-4 33-6 37-3 31-3 33 9 31-9 30o8

Iron and steel of all kinds i07 9-6 Io-5 13 1 io-6 11-5 1-X

Woollen manufactures ........ 85 7 10-8 I i *z 10'8 8.5 8-1 8.9

eluding yarn ............ II 13-8 i40 13-1 103 9 50.7

Machinery and steam z8 31 z-6 3-6 3 7 5-1 5 4
engines .......................

Coal, cinders, and fuel s....... 25 2 7 z,8 4 3 39 43 P o

Apparel, slops, haber- 1

dasbery, and millinery 7 4-7 38 3-8 34 31 29

Linen manufactures ........... 3-7 4-5 4 0 3 1 2-8 2-3 2-4

eluding yarn ...j..i} 5.0 6-1 5-2 3-9 34 2-7 2 8
Silk manufactures . - 0-9 o 6 0 8 0o9 1-0 IJute ,, ............... - 0 1 0.3 0-6 o-8 1-0 l-I

Average total value in }? 124*z 144-4 187-8 239-5 20 i .4 232-3 228-9
millions sterling .....

Mainly from my "Handbook of Commercial Geography" (by permission

of Messrs. Longmans).
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TABLE XIII.--Average Rate of Increase per Cent. per Annum, of Imports

of certain Raw Materials, and Exports of Products of Textile tanuefactures (by Quantities).

The first and last years of the periods are the means of three successive years.
(See text, p. 579.)

1860 1870 1873 1880 1880 1880
to to to to to to
1870 1880. 1880. 1886. 1887. 1888.

Net Imports after Deduction

of Exports.
Raw cotton into France - - 360 2 85 Germany.... - - 1 68 - 4-37

Italy . - 975 6 02 - 10 7
Russia - 698 764 3'90 - -

Kingdom ...t U 0 96 I84 1 48 o037 0 97 vzi
Raw wool into the United; 476 i156 051 - - 566
Kingdom

.

Exports from the United

Kingdom.
Cotton piece goods ................ 1 92 3I 3 - - - 176
'60-80

,, yarn ..................... Dec. 2506 - - 0'91 1 IO

Woollen and worsted manu-} 5877 Dec. - - 50 i08

factures ................57fe.05 '

'60-80

Woollen and worsted yarn .... 4 49 ,, - 45'5 o 89
Linen and jute piece goods .... 7-33 2'49 - - 2'3I

'60-80

,, yarn ............ 4 30 Dec. - - 117 037
Silk manufactures . ............... 5 48* 420 - _ 3-06 -

* Mean 1863 to mean 1870.

TABLE XIV.-Export of Cotton Yarn, lin Thousands of lbs., to C(hina, lHo21g
Kong, and Japan, from the United Ifnadom and British India.
(See p. 579 of text.)

From
the
From
From
the From
Year.* tY
United
Kingdom.
British
India. Year.*
United Kingdno.
British India.
1866 .... 5,938 1878 .... 36,468 21,334
'67

....

1

2,702

79

....

38,952

25,862

'68 .... 10,905 - '80 .... 46,4z6 26,901
'69 .... 11,893 - '81 .. 47,479 30,786
'70 .... 21,IG2 - '82 ... 34,37I 45,223
'71 .... 19,146 - '83 3 33,500 49,877

'72 .... 21,675 _ '84. 38,856 65,897

'73 .... 17,554 - '85 33,061 78,238

174 2 2 2,348 _ '86 26,924 91,803

175 ....l 29,3 69 '87 ... 3 5,3 54 109,964

'76 .... 29,838 7,927 '88 ,. 44,643 124,391

'77 .... 33,o87 15,600 '89 ,, 35,720 136,850

* In the case of British India the year ending the 31st of March following.
2 s 2
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TABLE XV.-Tonnage employed in Exporting Coal from the United
Kingdom.*
(See p. 582 of text.)
Coal Exported. Millions of Tons cleared
from British Ports withy Cargoes
Millions of Tons. (Foreign and Colonial Trade). Percentage of
Average

of

_

Tonnage

Years. Tonnage Exclusive reurdfor
Weight. required for Total Io Coal.
Shipilent. fCol

1854-60........

6i

4

1

9

6

5-5

42-7

'61-65 ....... 8 5 5-6 i2'0 6-4 46.7
'66-70 I.o.-7 7-2 I54 8-2 46 8

'71-75 ........ .13.4 8 9 19t5 106 45 6
'76-80 I 6 5 11 0 22z5 115 48 9

'81-85 zzI....... 1417 z8 5 13'8 51i6
'86-89 ........ 17-3 31-0 131 55,8

* Based on table in Sir Rawson Rawson's " Sequel to Synopsis of the Tariffs
"and Trade of the British Empire."

TABLE XVI.-Average Yield per Acre of Maize in the States and Territories
of the United States in the Periods 1870-79 and 1879-88.
(See p. 576 of text.)

Yield per Acre. Yield per Acre.
States and Bashels. States and BusIels.
Territories. Territories.

1870-79.* 1879-88.t 1870-79.* 1879-88.t

Maine ........... 31 5 3 3-9 Ohio .359 3I-7

New Hampshire.. 38-0 34- I Michigan . 334 3o-9

Vermont ........... 37-3 34 3 Indiana .325 29*3
Massachusetts 34 7 3 2 I Illinois .297 26.3

Rhode Island 29-2 3O03 Wisconsin . 332 29-1

Connecticut ........ 29-8 29-7 Minnesota 32 6 3 08

New York ........ ... 330 30.5 Iowa .34-1 3O-2
,, Jersey ........ 36-2 31-1 Missouri .302 27-o

Pennsylvania .... 35-6 31.7 Kansas . , 34-4 2 8.3
Delaware ........... 23-2 2o-8 Nebraska . 369 32.7
Maryland ........... 25*1 25*0 California . 33-7 28.5

Virginia ........ ... 200 17 I Oregon .294 z6-o

North Carolina .... 14-7 IZ Nevada . .305 24-6
South 9..... 3 9-0 Colorado .....;... r 2 7-7
Georgia ................ 111 10-4 Arizona ................ 20-9
Florida ........... 10-2 9-4 Dakota .... ... 27*5

Alabama ........... 13-8 12-5 Idaho ...................

Mississippi ........ 15-4 14.2 Montana ............ 28 6

Louisiana ........... 17-4 16'3 New Mexico 20-1
Texas ........... 21-5 i8o Utah 22 5

Arkansas ........... 24-3 20-Z Washington .5 7

Tennessee ........... 23 3 20o6 Wyoming ............ West Virginia .... 28-3 24.2
Kentucky ........... 29-6 23-8 United States .... 27-1 24.2

* Kindly furnished to me by Mr. J. R. Dodge, Statistician to the United
States Department of Agriculture.

t From the " Album of Agricultural Statistics " (Washington, 1889).
: 1870-76.
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DISCUSSION on MR. CHISHOIM'S PAPER.

THE PRESIDENT said they were very much indebted to Mr. Chisholm
for having brought this important subject under their notice, for
the careful manner in which he had prepared the paper, and for
the valuable tables with which he had illustrated it.

Mr. J. STEPHEN JEANS said the paper undoubtedly opened up
a very wide field for discussion from many different points of view.
The general impression that he thought was likely to be conveyed
by a study of the paper was one of a two-fold character. It seemed
as if the author looked forward to a gradual decrease of the rate
of production of the coalfields of the United Kingdom, and an
increase of the rate of production of the coalfields of other
countries. So far as that opinion was based upon available data,
he thought it was quite reasonable, but it was a mistake to suppose
that the coalfields of this country were so near exhaustion as some
people thought. Every now and then there were discoveries of
new coalfields, and he happened to be familiar with some cases
where borings had been made with successful results. He would
not pin his faith to the results arrived at by the Argyll Commission of 1866. No doubt they were correct at that time, but they
must now be taken with limitations. The description of coal
which he believed was nearer exhaustion than any other was that
on which unfortunately our iron industry very much depended.

In 1877 he had occasion to inquire into the matter, and his conclusions were confirmed by another gentleman almost to a year,
that the probable duration of the coking coal deposits of the
South Durham coalfields was about one hundred and twenty years.
In America, on the other hand, they had enormous supplies of
available coking coal; and in the course of conversation with
Mr. Andrew Carnegie only three or four days ago, that gentleman,
who produced something like I,0ooo tons of coal per day, told him
that considerable quantities of coke had been produced in Pennsylvania at something under a dollar a ton, which was a price that
was hardly known in England. The writer of the paper attached
more importance to the coalfields of China than he (Mr. Jeans)

was disposed to do. He had taken pains to inform himself about
the matter, and he doubted whether there were much really
reliable data available with regard to the coal supplies of that
country. That they were enormous was, however, beyond question, and in time he thought they might be largely developed, but
the whole country must first be opened up to a much greater
extent than at present. At the present moment there were hardly
any roads in China, almost the only means of transport being by
water, so that the period of opening up the coalfields in the
interior must be rather remote. The paper referred incidentally
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to the subject of the extension of railways in China, but personally
he was not sanguine that there would be any considerable extension in that direction within a period of time that need be taken
into consideration at the present moment. A very large proportion
of the population of China was likely to be opposed to the laying
down of railways in that country. So far as the iron trade was
affected by extensions of railways in other countries, he believed
there was ground for hope. On one point he rather took issue
with the writer of the paper, who seemed to think it would be a
good thing for this country when the colonies manufactured for
themselves. His opinion was that such a state of things would
not be to the advantage either of the mother country or the
colonies. It must not be forgotten that we were increasingly
dependent on them for our food supplies, and if they failed to
take our manufactures we should have nothing to offer them in
exchange. Probably they would in the future make iron for
themselves, but that event was still rather remote. The author
had ingeniously speculated as to what would have been the output
of our coal if it bad not been for the protective policies of other
countries, but his impression was that if the coal resources of this
country had been developed to the point indicated by the author,
it would only have been as the result of the extension of our
manufactures, and that could hardly be considered a bad thing.
He believed that the Royal Commissioners of 1866 attributed to
the iron industry a consumption of something like 35 per cent. of
the total consumption of coal raised in this country. Since then
he thought the proportion had rather diminished; still it was a
most important source of consumption, and he did not doubt that
it was likely to continue so. Although not improving her position
to the same extent as some other countries, England still occupied
her old pre-eminence in reference to the manufacture of pig iron,
which on the whole we produced more cheaply than any other
country.

Mr. H. MONCREIFF PAUL said that although at the present time

the A ustralasian colonies were very small producers of coal, it was

necessary to keep in view the importance of an increase there. If
we as a nation were to maintain our supremacy in the southern
seas, it was needful to have supplies of coal at hand, both for the
mercantile marine and for our ships of war. At present, as the
tables in the appendix to Mr. Chisholm's paper showed, the
Australasian colonies contributed a very small proportion to the
world's annual production, which might be taken as 450 or

460 million tons. Towards that quantity Australasia, including
New Zealand, contributed only 4,200,000 tons. In New South
Wales there was an area of carboniferous strata approximately
six times greater than that of Great Britain, and yet while Great
Britain turned out annually some I77 million tons, New South
Wales turned out less than 34 million tons. Still the coal was
there, and could be used when occasion required. In New Zealand
also there was one mine, the Rochford Mine in the Nelson Province,

which was estimated to contain some 140 million tons of coal.
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The coal then being there, how could it best be utilised in the
future? Mr. Chisholm had very properly shown that in the
development of railways the increase in the production of coal was
very much involved. In 1870 there were in Australasia only 948
miles of railway opened, but in 1889 there were more than IO,ooo
miles, the whole railways of the United Kingdom being about

i9,500 miles, and in the British possessions upwards of 58,000

miles. The same rate of increase could not be looked for in future
years, but it might certainly be expected that there would be a
very great increase beyond the present condition of things. There

was ii the Australasian colonies an area of over 3 million square

miles to be populated. At present the population was very little
over one to the square mile; and therefore there must be in the
future a development of the coal production coincident with the
growth of the population. With reference to the idea expressed
by Mr. Chisholm that it would be a very good thing if there was a
development of the iron smelting industry in New South Wales, a
vast deal must be done before that or any other Australian colony
could supply their own wants with regard to iron or steel. The
author of the paper seemed to fancy that the key note to the
development of railways was the production of wheat. He (Mr.
Paul) was not quite sure that they ought to pin their faith to that.
There might be many other articles of produce which would be
the means of supporting railways. He never looked upon the
Australasian colonies as being likely to be great wheat producing
countries; still they might produce more than at present. While
irrigation there was in its infancy, it had been successfully carried
out in Victoria. There were schemes before the Government of
New South Wales also which would in time lead to the development of railways and to an increase of population. What was
wanted was facilities for emigration thither-which would lead to
the increase of population, the development of railways, the production of coal, and the opening up of the country to intending
settlers. Unless these colonies offered such facilities for immigration, their development and progress would be greatly retarded.

Mr. JOHN GLOVER regarded the paper as in some respects a
completion of what statistical people had to say on the subject of
coal. Mr. Jevons had something to say, and that did a great deal
of mischief. It was largely responsible for the coal famine, as it
was called. There never was any such famine, but there was a
famine price, shortly followed by a price as low as before the
alleged famine, showing that there had been no cause for anxiety.
Mr. Chisholm had committed himself to the positive statement

that we need be under no apprehension about the exhaustion of
the coal measures in England, because influences had come into
operation in other countries which diminished the pressure on our
resources. What the paper amounted to was this, that in the
matter of coal, as in so many other things, the English had been
the pioneers in its use, and other nations were just beginning to
learn the secret which our success had taught them. Statisticians

should avoid hysterical statements, and he hoped that this admirable
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paper would have a very cahning effect. The present price of

coal was 5o per cent. higher than it was a few months ago at the

pit's mouth at such places as Cardiff, Newcastle, &c. So far as he
knew there was very little reason for this increase. It had taken
centuries for the coal industry to attain its present position in
England, and it would be a very long time before the coal region
of China alluded to in the paper could be properly utilised. He
thought there were two or three passages in the paper which were
a little misleading, in which the question of geometrical increase
was introduced. It did not follow that because we were not
increasing at the same geometrical rate as in former years, therefore we were not maintaining a great increase; and of course in
the ease of States which had only comparatively recently begun
to use coal, the percentage of the rate of increase looked a great
deal more than in England. He was glad to bear that there was
a distinct prospect of the pressure from foreign countries on our
coal supplies undergoing a somewhat very appreciable reduction.
That Englahd should be supplying coal for driving railways in

every part of the world he only regarded as a provisional arrangement. He could not imagine from what source Mr. Chisholm had
derived the idea that there was a possibility of there not being
increased facilities at our ports for progressive growth in the

export of coal. Our railway and port facilities were not merely
adequate, but far in excess of the demand for such facilities.
With our present shipping arrangements we could indefinitely
increase our export were it necessary. From Cardiff alone there
were exported 250,000 tons of coal last week, and the facilities

afforded by that port were not yet exhausted. With regard to an

export duty he did not think anybody contemplated putting it on.
The magnificent prospect which had been described for China was
a matter on which they could look not only with the greatest
complacency, but with the profoundest satisfaction. The consumption of coal by such an enormous population as the Chinese
would react beneficially on the whole world.

Mr. ROWLAND HAMILTON said that he spent some years in China,
and was very strongly impressed with the great capacity of the
Chinese for any work that they saw their way to enter upon. The
misery and suffering that had been endured by a great part of
China during the present century, was greatly beyond anything
known in Europe even during the wars of the middle ages, but,
still the industrial character of the nation survived. China had
been occupied for ages, and complicated rights in land had arisen,
so that the construction of a railway through the country would
be certain not only to run counter to existing prejudices, but to
involve troubles and inflict hardships on some portion of the population. The Chinese Government, which was theoretically a very
considerate government in matters of that kind, would be naturally
very loth to give power for the construction of railways to any
foreign body which could not deal with such difficulties as these
with due knowledge and discretion. He did not think there was
any nation that had a greater capacity for trade on a large scale
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than the Chinese. The system of canals which was widely
extended over the country, had also accustomed the people to
earthworks on a large scale. As it was in this country, the
labour trained for "inland navigation" works (canals), afforded
the "navvies" who worked so efficiently on the railways which
succeeded them; so it may be in China. He thought the Chinese
would take their own time, and keep the control of their railways

in their own hands. It was also probable that they would make
their railways more for the benefit of their internal than their
external traffic, and that the exigencies of war with their neigh-

bours to the north would occupy a large portion of their attention.
Mr. T. FREEMAN thought that the Statistical Society should be
very cautious not to give the initiative to anything like panic in
connection with our coal supply, and the tendency of the paper
which had been read was not in that direction, In the North
Staffordshire district, from which he came, they were now working
deep seams of coal that had not previously been mined. In South
Staffordshire seams that had been flooded out for many years
would now probably be worked through a new system of pumping
and drainage. For many years coal had actually been sold at a
less price than the cost of production, hence until latterly there
had been little or no development. In a letter he sent to the
" Times " the year before last, he stated broadly from statistics he
had been able to get together, that coal owners had not realized
3 per cent. on their capital during the previous five years. Through
advances in wages and stores in an extraordinary and unnatural
way, coal masters were now actually receiving inadequate return
for their labour risks and capital invested. It seemed to him that
one of the most important points in the paper came under the
head of "proposed preventives of the too rapid consumption of
coal." There was a fearful amount of waste in coal arising from
the crude manner in which it was dealt with at the pit's mouth,
and the loss of its gaseous qualities by rough treatment in the
trucks and its exposure to weather sometimes for weeks together.
He unhesitatingly said there was a depreciation of one-third in the
value of the coal between its condition when it reached the bank
and the time when it reached the consumers' fires. He believed
the time was not far distant. when instead of coal being dealt with
in this barbaric way, something would be done to prevent this
fearful waste of coal by breakage and damage between the pit's
mouth and the consumers' cellars. Why should not all coal be
sent to London in sacks ? When coal was cheap there was great
extravagance in its consumption, not especially in our manufactories. Now that coal was getting dearer, people were beginning
to save considerably in quantity consumed in boiler beating and in
manufacturing purposes, so that he thought there was every reason
to believe that the economical point that had been so ably touched
upon would receive more consideration.

Sir R. W. RAWSON said that for the last two months the average
price of coal exported had been 12S. i id. and 13s. a ton, but he
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thought he was correct in saying that two or three years ago it
was 6s. 8d.

Mr. CHISHOLM, in reply, expressed his hearty thanks for the
manner in which his paper had been received, and his gratification
at the sense of the importance of the subject which had been
shown by more than one of the speakers. He was specially
gratified also that he had had the benefit of observations from
those who were practically acquainted with coal and iron. Of
course he had only treated the subject from the point of view of
the statistician, and he was glad to get practical information which
might enable him to qualify the views he had expressed. He was
afraid that he had not expressed his views with the clearness
that he could have wished, because he apprehended that his paper
had not been interpreted by everyone in the manner in which he
hoped it would be interpreted. For instance, even the difference

between Mr. Jeans and himself was perhaps not so great as
that gentleman seemed to imagine. He had been looking at the
distant future, whereas Mr. Jeans had been under the impression
that he had been considering rapid changes that might be anticipated within no long time. So far from having expressed the idea
that the coalfields of Great Britain were nearer exhaustion, b e
went the length of stating his conviction that they would never be
exhausted; in fact the whole drift of his paper had been to act
rather in the direction of calming apprehension as to the exhaustion of our coalfields. Any change would probably be very gradual,
and that was a more desirable thing than a rapid decline of our
own industries, suddenly followed by a corresponding rise in other
countries. He had pointed to a decrease of the coal production in
this country only as a probability in an indefinite future. He had
made no calculation from the estimate made by the Coal Commis-

sion as to the extent of our coal supply, for he did not think it
possible to make any calculation as to the time our coal would
last. The rate of increase or decrease of our coal production in
the future must depend on too many uncertain factors to allow of
any such calculation. What was to be anticipated in the immediate
future was not a diminution in the rate of production, but, at the
most, a diminution in the rate of increase of the production, such
as there was in the period between the mean of the three years
1879-81 and that of the three years 1887-89, as compared with
the period between the mean of the three years 1869-71 and that
of the three years 1879-81. The whole aim of the paper was not
to create any panic, but rather to point out that any change in the
amount of our coal production would probably be a very gradual
one] indeed. Mr. Glover said that he made too much of the
geometrical rate of increase. The coal question had been so
discussed by Jovons, Professor Marshall, and Mr. Price-Williams.
Estimates had been formed as to the date when the coalfields of
the United Kingdom would be exhausted on the assumption of a
certain rate of increase of production being maintained for an
indefinite period. He (Mr. Chisholm) had applied that method to
foreign countries in order to see if the study of those countries

This content downloaded from 137.99.31.134 on Mon, 27 Jun 2016 03:46:05 UTC
All use subject to http://about.jstor.org/terms

1890.] on Mr. Chisholm's Paper. 611
would affect their estimate of the geometrical rate of increase of
production in this country. It seemed to him it would affect it.
Mr. Glover said that a high rate of increase in this country meant
a great deal more than even a higher rate of increase in a country
with a much smaller coal production. There was a very large
amount of truth in that, but it was important to see the exact
nature and amount of truth which the statement contained. The
idea was that an equally high rate of increase was not to be
expected for a large as for a small aggregate production. It must
be remembered that every whole was made up of its parts. The
aggregate coal production of the United Kingdom was the sum of
the production of its pits. The average rate of production of
Great Britain was made up of the average of the coal production
of the different pits, that is to say it was higher than in some of
these smaller aggregates, though lower than in others. The rate
of increase of the iron production of the world had within recent
periods been greater than in Great Britain. What was true was
that within a given area, when once adequately peopled, it became
increasingly difficult to maintain a high rate of increase of produc-

tion. In the wide area of the United States, where the increase
of coal production still went on, so to speak, expansively, that is
where coalfields were steadily being opened up in new regions, the
rate of increase was greater than in Germany, even though the
total amount of the production was also much greater. Various
other points of interest and importance had been touched on by
different speakers, but time was up, and he (Mr. Chisholrn) would
not trespass on the patience of the members any longer.
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