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THE COST OF COAL] 

THEprice of coal is a matter of vital con- 
cern to the average citizen. No less im- 
portant, however, is the question what our 
coal actually costs to produce and the in- 
terest in this subject is typical of the pop- 
ular interest in the large productive enter- 
prises of the country. As citizens we recog- 
nize the consumer's dependence upon the 
producer and are taking advanced ground 
as to their relative rights. In few indus- 
tries does this dependence seem more vital 
or the consumer's equity appear larger 
than in that of producing and selling coal. 
The per capita annual expenditure for the 
useful metals is roughly equivalent to that 
for coal, but few citizens purchase pig iron 
or bar copper, whereas of the urban popu- 
lation only the dwellers in apartments, 
boarding-houses and hotels are spared the 
necessity of buying coal. The consumption 
of coal in the United States for heating and 
cooking is between 1and 14 tons per capita. 
A careful estimate for 1915 is 1.1 tons, 
which happens to be identical with the 
figure determined for similar consumption 
in Great Britain in 1898. This non-indus- 
trial consumption is greatest in cities and 
in this city of Chicago in 1912 it was 
nearly 2 tons. Of course every citizen in- 
directly pays for his share of the total con- 
sumption, which last year amounted to 4.6 
tons per capita. 

Again i t  may be that because to a larger 
degree the cost of metals is charged to 
capital outlay rather than to the operating 
expense of life, we appreciate less keenly 
the unit price of these materials that are 

1 Read before the American Mining Congress, 
Chicago, November 14. 
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not immediately consumed with the using. 
At any rate, public opinion is more easily 
brought to a high temperature by con-
sidering the pricc of coal than by consid- 
ering the price of any other product unless 
we except gasoline, recent discussion of 
which 1121s been almost explosive. 

Looking backward as ~ rc l l  as forward, 
one need not be an alarmist to suggest 
that in the whole field of productive bnsi- 
ness the coal industry seeins the one most 
likely to be threatened with government 
operation. The foodst~xffs arc produced on 
land owned and operated by the millions, 
and so far  as the production of the raw 
material for them is concerned, "monop-
oly" is an unlrno\~~nword, but when we 
think of coal, terms like "barons" and 
"trusts" instinctively come to rnind. For 
these reasons thc deterinination of certain 
facts connected with coal production and 
the analysis of the cost elements that enter 
into the price of coal constitute a tiinely 
subject for discussion. 

I11 discussing costs, however, we do not 
overlook the too evident fact that at times 
pricc may far  outstrip cost. The pricc 
of coal depends upon the balance between 
necessity for S u ~ l ,on t l ~ e  one band, and 
ability to produce and to deliver, on the 
other; the ability to produce is in tam 
controlled by t l ~ e  lahor available and the 
ability to dcliver is dependent upon car 
supply. Incrcasccl foreign dcnland for 
American coal, large indllstrial consump-
tion, unusual weather -all lnay have great 
infillcnce on the current price of coal, but 
none of these is to be considered a factor 
in the actual cost of prodl~ciion except so 
Par as it causes irregularity in operating 
expenses and promotes a decrease in efi- 
ciency of mine labor. To-day high priccs 
are being received for coal by those who 
are ablc to produce and deliver more than 
their outstanding contracts require. In 

other words, a few traders niay be able ;311d 

willing to capitalize the urgent necessity 

of the consumer and their own ability to 

deliver. The preiniunl for fuel now being 


" 	paid generally by the consumers of the 
country and by such traders as have been 
caught short in their contracts is in reality 
not properly chargeable to cost of coal, be$ 
to cost of car and labor shortage, just as 
in the times of stress accompanying labor 
troubles the premium paid by their con-
sumers is a part of the price the country 
pays for strikes. 

Four general items of cost must be C O I I -

sidercd as normally controlling the price 
of coal to tlic consamcr-resource cost, 
rnining cos1, transportation cost and Inar-
keting cost. IJnder nsnal contlitious eac.11 
of these items includes a rnargin of profit 
wltich may seem eithcl. excessive or inadc- 
claatc, according to yonr point of view. 
T'et an unbiased consideration of these cosi 
items is absolutely essential as a, prelinl-
i n a ~ yto the decision by the public whether 
we are buying coal at a fair price, anti i f  
not why not. As long as it is the populirr. 
view that the price of coal is made up of 
one part each of mining costs and freigllt 
costs to two parts each of operator's p)rofit, 
and railroad cliviclends, with the cost of a 
certain amount of needless waste on the 
side, the tlemand fol* investigaiion will con- 
tinue, and in so far as there i s  any element 
of truth in this view, legislative action is 
justified, even though the prescribect ref or it^ 
rnay approach the extreme of public omJners- 
ship and operation of mines and railro~~ds. 

Ac: the initial itern of cost, the arrlount 
charged against the iliarlietcd product as 
the value of thc coal in the ground, wliicll 
for brevity may be termed the resource 
cost, is perhaps the item iliost often over- 
looked by the coal consumer, arid for thih 
reason that phase of the subject will bc 
fully considered after the other items are 



DECEMBER ScIENCE1, 19161 765 

treated. These other items need less dis- 
cussion in this paper for several reasons: 
the item of marketing cost is one that can 
be brought directly under observation by 
the consumer if he will but study the mat- 
ter intelligently, the transportation cost 
can be learned by simple inquiry and its 
control lies within the province of the 
Interstate Commerce Commission, and the 
details of mining cost can best be set forth 
by the mine operators themselves, for they 
have now adopted the policy of free dis- 
cussion of these matters, which they once 
regarded as sacred from public view. The 
purpose of this paper, then, is simply to 
give a summary statement of all these ele- 
ments in the cost of coal, and some special 
discussion of the resource cost. I n  pre- 
senting the subject, the senior author as-
sumes responsibility for whatever may be 
regarded as mere expressions of opinion 
and the junior author stands behind the 
statements of fact. 

The item of cost first to be considered 
represents that part of the value given to 
the ton of coal by the mine operator and 
the mine worker. This may be termed 
mining cost, but i t  must include the oper- 
ator's selling costs and other overhead 
expenses as well as the mining costs proper, 
which include the larger expenditures for 
wages, supplies and power. This cost plus 
the resource cost-the royalty or deple-, 
tion charge-and the profit or loss on the 
sale make up the value at  the mine mouth. 
The mining cost varies not only between 
mines of different companies in separated 
fields, but even between adjacent mines of 
the same company in the same field. Both 
nature and man contribute to such varia- 
tion. 

I t  is not practicable to assign a very ex- 
act figure to the mining cost-the census 
of 1909 indicated an average of $1 a ton 
for bituminous coal and $1.86 for anthra- 

cite, but these figures are believed by some 
operators to be too low. I t  is possible, 
however, to show in a general way the dis- 
tribution of this item; the cost of mining 
is divided between labor, 70 to 75 per cent. ; 
materials, 16 to 20 per cent.; general ex-
pense at  mine and office and insurance, 2 
to 4 per cent. ;taxes, less than 1per cent. to 
3 per cent. for bituminous coal, and 3 to 7 
per cent. for anthracite; selling expenses, 
nothing to 5 per cent., and recently to 
these items has been added the direct and 
indirect cost of workman's compensation, 
which may reach 5 per cent. for bitumin- 
ous coal. The charges for labor, material 
and general office expenses are easily 
understood, as is also a charge foc depreci- 
ation of plant and machinery; but taxes 
and selling expenses are important items 
that may be overlooked by the casual ob- 
server. Some figures recently published 
show that the taxes levied in West Virginia 
last year on coal lands and coal-mine im- 
provements-that is, on the industry as a 
whole-were equivalent to nearly 3 cents 
per net ton of coal produced, which is 
doubtless fully as much as the profit made 
by many of the operators in that state. 

The cost of selling coal is nothing for 
the companies that use their own product, 
including the steel corporation and a large 
number of others, and is little or nothing 
for the producers who sell nearly all their 
coal to such large consumers as the rail- 
roads. Companies that produce coal for 
domestic use and the general run of steam 
trade must figure on a selling cost as high 
as 10 cents or more per ton, the cost de- 
pending on the extent of their business. 
The average selling cost for bituminous 
coal is probably 5 to 10 cents a ton, and for 
anthracite the usual charge of sales 
agencies is reported as 10 cents a ton for 
steam sizes and 15 cents for the prepared 
sizes. 
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The producers of coal and the transpor- 
tation companies are concerned not so much 
with the actual rates charged for  carrying 
coal as with the adjustlmcnt of rates be- 
t~veen different coal fields and between 
different markets. I n  the many years in 
which our coal industry has been develop- 
ing, rate strllcturcs have becn built n p  
that give to this and that producing dis- 
trict differentials over other districts-
"handicaps," as i t  were-that may be 
based on corriparative Icngths of haul or 
on the ability of the co:tls to compete by 
reason of diflerence in quality or in  cost 
of rnining or perhaps may be merely the 
survival of past practise, for  which no rea- 
son now exists. The consumer of coal, 
however, is interested in  the actual rather 
tlian the relative frriglit rate. 

To help toward a realization of the 
magnitude of this transportation item, it 
may be pointed out, first, that all but 1 4  
per cent. of the output of the country's 
coal mines, aggregating 532 million tons, 
is moved to  rnarliet by rail or water, and 
second, that nearly half of the bituminous 
coal (47 per cent. in  1915) and niore than 
two thirds of the anthracite (71 per cent. 
in  1915) is shipped outside of the states 
in which i t  js produced. 

Add to this statement of the extent to 
which coal enters interstate commerce a 
glance a t  the distribution of centers of 
rnaxiinurn production and maximum con-
sumption-the New York-Baltimore in-
dustrial zone, which has a total per capita 
consunlption of nearly 1 0  tons and lies 100 
to 400 miles frorn the tributary coal fields; 
New England, consuming about 7 tons to 
the unil of population and lying 400 to 800 
miles from its coal supply; or t,he populous 
industrial district of which Chicago is the 
commercial center, consuming 8 to 9 tons 
per capita of coal in par t  hauled more than 
400 miles from the fields of West Virginia 

and eastern Kentucky and i n  par t  200 
miles or less from the Illinois mines. With 
these Pacts in mind we must realize that 
the transportation cost is necessarily a 
large part  of the country's fuel bill. 

As has already been suggested, the trans- 
portation rate in force from any coal field 
to any market can readily be learned by 
the consumer who wishes to figure this item 
in  the cost of the coal he buys. Therefore 
in the present general consideration of the 
subject i t  is sulficient to state the average 
value of this item. I n  the interstate traffk, 
both rail and water, bituminous coal prob- 
ably pays an  average freight of nearly $2 
per ton. I n  other words, the transporta- 
tion costs more than the product and, as 
some parts of the country are just now 
learning, is sometimes more difficult to ob- 
tain. The value of coal, like the value of 
so many other commodities, is a place 
value. 

The average freight charge on anthracite 
is higher than that on biturainous coal, 
first because the rates are higher and sec- 
ond because, according to the reports of the 
Interstate Commerce Commission, all move-
ment considered, the coal is carried a 
greater distance. 

The cost of handling the coal, rxclusive 
of -freight, from the time i t  leaves the pro- 
ducer until it is in the consumer's fuel bin, 
may be termed the marketing cost. I t  can 
readily be scrn that a large par t  of the 
coal produee~l is not subject to this cost, for 
most large users of steam coal, such as the 
railroads and the coke manufacturers, place 
contracts directly with the producing com- 
panies or their selling agencies and buy in  
the open market only when their needs ex- 
ceed the deliveries under their contracts. 
Much of the coal, however, both anthracite 
and biturninous, passes through the hands 
of a wholesale dealer or jobber before i t  is 
received by the retail dealer who puts it in 
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our cellars or in the bins of a power plant. 
Coal that gets a long way from the mine 
may pass through many hands before it 
reaches the consumer, and it not only pays 
commissions a11 along the line, but is sub, 
ject to shrinkage and deterioration, both 
of which enter into the final selling price 
to the consumer. Brokers are usually satis- 
fied to make a gross profit of perhaps 10 
cents a ton, but as sevenal brokers may 
make a "turn over" on the same car before 
i t  is unloaded this element of cost may be 
several times that amount. 

About half of the anthracite and around 
15 per cent. of the bituminous coal is re- 
tailed in less than carload lots, and the 
greatest number of individuals are directly 
concerned in the marketing of this portion, 
regarding the profits on which there is the 
widest divergence of opinion. The margin 
in the retail business between cost on cars 
and price delivered is between $1.25 and 
$2.00 a ton and is not more than enough to 
give on the average a fair profit. The 
shrinkage and, in part, the deterioration 
are together seldom less than 1per cent. of 
the weight and may exceed 4 per cent., and 
the retail dealer also must provide in his 
selling price for uncollectable accounts. 

Advertising is a large expense-in part 
carried by the retailer directly, but all 
borne by the indushy. The largest single 
item in the cost of retailing is of course 
that representing the labor of handling 
and the local cartage, which together make 
up about half the marketing cost. 

There now remains to be considered the 
first major item, or the resource cost, which 
is what the operator has to pay for the 
coal in the ground-the idle resource, which 
he starts on its career of usefulness. This 
cost is expressed as a royalty or a deple-
tion charge. 

One of the latest leases by a large cod- 
land owner provides for the payment of 

27 per cent. of the selling price of the coal 
at the breaker. This percentage is there- 
fore not only a royalty figured on the min- 
eral resource, but also a commission based 
on the miner's wage. To bring this right 
home to you and to me, it may be said that 
the practical result is that if the anthracite 
we burn in our range this winter happens 
to come from that particular property, we 
will pay fully $I a ton into the treasury 
of the city trust that owes its existence to 
the far-seeing business sense of a hard-
headed citizen of Philadelphia. Whether 
such a royalty is excessive or not, the fact 
remains that this is the tribute paid to 
private ownership. 

The present average rate of royalty on 
anthracite is probably between 32 and 35 
cents a ton on all sizes, which is from 12 
to 14 per cent. of the selling value at the 
mine. The minimum rate (about 10 per 
cent.) is found in some old leases, and the 
maximum (20 to 27 per cent.) in leases 
made in the last five years. R. V. Norris 
states that in the late sixties, when the 
annual output of anthracite was around 
15,000,000 tons, royalties were 8 to 10 
cents a ton on prepared sizes, but that no 
charge was made on the smaller sizes. In  
the seventies the rate rose to 25 cents on 
prepared, one half that on pea, and one 
fourth on smaller sizes. By the middle 
eighties, when the output was a third what 
i t  is now, the rate was about double that 
of the seventies-that is, 40 to 50 cents on 
the larger sizes and 5 to 10 cents on the 
smaller sizes. The tendency is still up- 
ward by reason of increases in the rates for 
intermediate sizes and the operation of 
royalty rates based on a percentage of the 
selling value, an increasing quantity. 
Figured on the output from the Girard 
lands, which is nearly 3 per cent. of the 
total production, the gross return to the 
estate from its coal lands is over 50 cents 
a ton. 
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Nor is the increase in value of anthracite 
lands any less striking. At the beginning 
of the last century, as stated by Mr. Norris, 
the bulk of these lands were patented 
by the State of Pennsylvania for $2 to $4 
a n  acre; in the middle of the century the 
price of the best land rose to $50, and in 
1875 even to $500. Now $3,000 an acre has 
been paid lor  virgin coal land, and little 
is on the market at  that. I n  considering 
these incrcnses in land values, the effect of 
interest and taxes must not be overlooked. 

The bituminous coal industry is a mod- 
ern institution compared with the mining 
of anthracite, and much 01the bituminous 
coal land was acquired by the operating 
companies during the last twenty years for 
little if anything more than its surface 
value. To-day there are large arcas of 
hjtnmjnoas coal-bearing lands that, because 
t11 ey a r*c undeveloped and without rail-
roatls, can be purchased at  a low price, 
bnt little or 110 anthracite land is on the 
market, and little has changed hancls for 
years. The present average resource cost 
olbituminous coal is not much over 5 Cents 
a ton, or about 4 per cent. of the average 
selling value at the mine. In  the L'oca- 
hontas region and the Pittsburgh district 
the royalties are ~uuch higher, but these, like 
others that niight be cited, arc exceptions- 
one due to coal of special quality, and the 
other to location--factors which, inciden- 
tally, are exactly tllosc that have assisted in 
nnaking the resonrcc cost of anthracite 
xhat  it is. 

Should you bc interested in summing up 
all these various costs and striking a hnl- 
ance between labor's share and capital's 
return, you would find that the rnine 
~vorker, the trainman, and the wagon drivcr 
together receive flrlly half of the price of 
the anthracite delivered at  your house, and 
the same three classes of labor receive not 
Ic s than half the price paid by the aver-

iige consu1ur.r for the cheaper soft coal. In 
a similar marlner the average return on the 
capital invested in land, inining plant, 
railroacls and coal yard may be roughly 
calculated, with the result that landlord, 
k)ondholder and stockholder of coal corn-
pany and railroad together receive about 
$1.15 from the ton of anthracite and only 
50 to 75 cents froin the ton of bituminous 
eoal, and of either of these arnonnts the 
mine operator's share is only a small 
f raetion. 

It, is not the purpose of this analysis of 
costs to oKer any cure-all for the high price 
of coal, yet some comnient on the facts pre- 
sented may possess value. At least certain 
lines of approach can be pointed out as not 
very promising. For example, any one 
who is at  all cognizant of the trend in 
plriee of labor and rnaterial can see little 
hope of relicf in lower costs for these items. 
Further~r~ore,observation of the advances 
made in mining methods in the last decade 
or two affords slight warrant for bclicf in 
any clnargc of wasteful opcxration. As con- 
srzmerh of coal we rriight (10 well to imitate 
Ihe economy now enforced by the pro-
ducers in their engineering practise. In 
the northern anthracite field rr~achine min- 
ing in extracting coztl fronr 22- and 24-inch 
beds, n~rd throughont the anthracite region 
the average recovery of coal in mining is 
65 per cent., as agaimt 40 per cent. only 
twenty years ago. ?JOYare the bitunlinous 
operators any less prolyessivc in thcir eon- 
servation of the coal they mine. 

Yeb it must be remembered that conscr- 
vation of a nnt r~r ;~ l  rcA.rource, though i t  will 
uncloubtedly be of direct econonxic benefit 
in the future, is not essentially a chcapen- 
ing process; ill fact, 'rllese increasccl re-
coveries of coal have in large part become 
possible only bec+alrse of a higher market 
priee. And, f(hlowi~ig further this line of 
thought, we may say that the increased 
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safety in the coal mines that has come 
through the combined efforts of the coal 
companies, the state inspectors, and the 
Federal Bureau of Mines necessarily in-
volves some increase in cost of operation, 
but the few cents per ton thus added to the 
cost is a small price to pay for the satis- 
faction of having the stain of blood re-
moved from the coal we buy. That form 
of social insurance which is now enforced 
through the workman's compensation laws 
alone adds from 2 to 5 cents a ton to the 
cost of coal. 

I n  the item of transportation perhaps 
the most promising relief is that of reduc- 
ing the length of haul. Though many a 
consumer's preference for coal from a dis-
tant field over that from a field nearer 
home is based on special requirements, the 
deciding element in the preference of other 
consumers is simply the price, and this in 
turn may be largely due to a differential 
freight scale, which is thus not in the 
public interest if we admit the premise that 
it is wasteful to burn coal in hauling coal 
into coal districts or past such ,districts, 
except in so far  as quality requirements 
absolutely demand the long-haul coal. The 
recent eastward movement of the higher- 
grade coals, in part caused by the expert 
demand, may involve some increase in the 
average length of haul and thus in the 
transportation cost of coal not exported, 
but, on the other hand, this enforced adjust- 
ment may lead some consumers to discover 
nearer home sources of coal equally well 
suited to their purposes. 

Reduction in marketing costs is a re-
f o m  so close to the consumer that he 
should be able to find for himself whatever 
relief is possible. Professor Mead, of the 
University of Pennsylvania, is authority 
for the statement that the delivery of coal 
is costing the dealers 50 cents a ton more 
than is necessary. 

There only remains, therefore, the first 
item of all-the value of the coal in the 
ground, or rather the return which the 
land-owner is asking for this natural re-
source. The fortunate holder of coal land, 
whether a very human individual or a soul- 
less corporation or a large trust estate ad- 
ministered for benevolence only, is likely 
to endeavor to get all that the traffic will 
bear. Especially in the possession of a 
limited resource like anthracite, the tend- 
ency has been and will continue to be to 
increase royalties as the years pass, and the 
only penalty imposed by the state for high 
royalties seems to be high taxes, which too 
often, indeed, serve to justify the high re- 
source cost put upon coal in the ground. 
Pinally, in considering royalty rates or de- 
pletion charge we must not overlook the 
interest that accumulates throughout the 
period between the purchase of the coal 
land and the removal of the last ton of coal. 

I n  placing a value upon the Choctaw 
land some years ago the Geological Survey 
figured the aggregate royalties at  current 
rates as 160 million dollars, but if that 
amount of royalty were to be collected 
through the six or seven centuries re-
quired for mining the 2,000 million tons 
under this land, the present value of the 
land would be only 6h million dollars if 
purchased by the federal government or 
only 4 million if purchased by the state of 
Oklahoma, and even less if the project were 
financed by a corporation that would need 
to issue 6 per cent. bonds. Such is an illus- 
tration from actual experience in coal-land 
valuation-the 4 or 6 million dollars in- 
vested in these Oklahoma coal lands now 
would require a final return of 160 million 
dollars in royalties to balance the account. 

More recently Mr. Cushing, the editor 
of Black Diamond, has figured the cost of 
a monopolistic control of the available coal 
resources east of the Rocky Mountains on 
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the basis of the United States Geological 
Survey estimate of 2,000,000 million tons. 
A t  a valuation of coal in the ground of 
only 1 cent a ton, which he stated is less 
than has been paid for large holdings, this 
deal would require a capitalization of 20 
billion dollars, and the fixed charges 011 

the bonds of this TJnited States Coal Cor- 
poration would require an interest charge 
alone of $2 a ton against a production of 
600 million tons a year. Mr. Cushiag char- 
acterizes such a financial undertaking in 
mild terms as hopelessly impossible, and 
yet his figures, which do not include taxes, 
are most enlightening as affording some 
measure of the cost of possessing an unde- 
veloped resource. Incidentally, these star- 
tling figures furnish a strong argument for 
the present policy of the national govern- 
ment in retaining ownership of the public 
coal lands, a t  least up  to the time when the 
market conditions justify the opening of a 
mine and then either leasing or selling a 
tract only large enough for that operation. 
The consumer of the next century simply 
can not afford to have private capitalists 
invest to-day in coal land for their great- 
grandchildren to lease. 

The burden that seerns inevitable under 
lxnrcglxlated private ownership of a nat-
ural resource like coal is tliat because the 
lands containing these national reserves of 
heat and power are taxed and because the 
individual or corporation properly charges 
up interest at  current rates on his large 
holding, the consumer must pay a resource 
cost which takes into account the long pe- 
riod of andevelopment. Even the high 
rates of royalty on the lands of the Girard 
estate may be found less excessive than 
they seem if a century's taxes and interest 
charges are figured. Yet the fact remains 
that the royalty for anthracite represents 
a much larger proportion of the cost of 
the mined coal than any bituminous roy- 

alties. Moreover, we believe the highest 
royalty prevailing in the anthracite region 
has fa r  more influence in fixing the sellirlg 
price than the lower rates of the older 
leases. 

Any study of costs in the coal industry 
finds its point in the question not who, but 
what, fixes the price of: coal. Tlie cost of 
mining coal, like the cost of living, is in- 
creasing. Exact mining costs, however, 
can not be determined until the operators 
have accomplished their reform of stand- 
ardizing accounting. Too often the oper- 
ator includes in his account only the two 
largest and most obvious items, labor and 
material. Thus, when the market for bitu- 
minous coal is dull, the company whose 
land costs little or nothing is able to set a 
lower limit of price than the company 
whose coal must stand a charge of 5 to 10 
cents per ton or even more, be that charge 
called royalty, depletion or amortization. 
A t  such time the operator with the large 
resource cost must sell a t  a real though not 
always recognized loss, but of course with 
the hope of recoilping himself at times of 
high prices like the present, if fortunately 
he has ariy coal to sell not already con-
tracted for. 

Even with the average low resource cost 
of bituminous coal, the state of competition 
that is tied up with idle and half-worked 
mines results in an average total cost that 
is little below the average selling price. Of 
course in this business there are those, both 
large operators and small, who make a 
profit in lean as well as in fat years, just 
as there arc those lor ~vllorn the prosperous 
years are too infrequent to keep them out 
of the hsnds of receivers. 

In  the anthracite ficltls the mining costs, 
and especially the resource costs, are higher. 
Rut here, with an average market demand 
that normally exceeds or at  least equals the 
available snpply (and with the passing 
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years this disparity must be expected to 
increase), there results naturally a lack of 
competition for the market. Even gentle- 
men's agreements are unnecessary so long 
as every operator can reasonably expect to 
sell his product, and the market price of 
anthracite at  the mine must therefore tend 
to be fixed by the operator who has the larg- 
est mining and resource cost rather than by 
his neighbor who may be doubly favored 
with a mine less expensive to work and a 
lease less exacting in terms. 

Confessedly, this analysis of the cost ele- 
ments that enter into the price of coal em- 
phasizes our lack of specific facts, which 
can be supplied in the future only through 
"installation of uniform cost-keeping meth- 
ods and uniform and improved accounting 
systems," to quote from the declaration of 
purposes of the Pittsburgh coal producers. 
With the results of such bookkeeping in 
hand, more definite reply can be made to 
the public's appeal for relief from high 
prices. Yet even now it  may be possible to 
suggest how that relief will eventually be 
obtained. Study of present conditions in 
the coal-mining districts fails to encourage 
the idea of governmental operation of 
the seven thousand coal mines in this coun- 
try. More in line with the trend of public 
sentiment in the last decade, however, is 
governmental control in the interest of the 
consumer by regulation of prices, and to 
judge from the facts of experience in the 
regulation of transportation of other pub- 
lic utilities, the public coal commissions will 
be given sufficient discretionary powers to 
safeguard the interests of producer and 
consumer alike, and even mandatory re-
quirements, either legislative or executive, 
will be subject to judicial review. 

Competition seems to have failed of late 
years to benefit the consumer of coal. I n  
the bituminous fields the competition, when- 
ever prescnt, has been wasteful and in the 
anthracite fields there has been practical 

absence of healthy competition, and whether 
too great or too little competition, the re- 
sult is the same-to increase the actual cost 
of bituminous coal by saddling the indus- 
try and its product with the fixed charges 
on idle or semi-idle mines and to raise the 
price of anthracite coal by favoring the 
burdens of high resource costs. 

In  estimating the aggregate losses in- 
curred by society by reason of the large 
number of mines not working at  full ca- 
pacity, the facts to be considered are that 
the capital invested in mine equipment asks 
a wage based on a year of 365 days of 24 
hours, while labor's year averaged last year 
only 230 days in the anthracite mines and 
only 203 days in the bituminous mines, with 
only five to eight hours to the day. 

As coal is more an interstate than intra- 
state commodity, any regulation of prices 
needs to be under federal control, and to 
benefit both consumer and producer such 
control can not stop with transportation 
and mining costs, but must stand ready to 
exercise full rights as a trustee of the peo- 
ple over the coal in the ground. The pri- 
vate owner of coal land, which derives its 
real value from society's needs, has no more 
sacred right to decide whether or not that 
coal shall be mined when i t  is needed by so- 
ciety or to fix an exorbitant price on this 
indispensable national resource than the 
coal operators have to combine for the pur- 
pose of exacting an excessive profit from 
the consumer, or the railroads to charge all 
that the traffic may bear. The proposal to 
bring landowner under the same rule as 
mine operator and coal carrier may seem 
radical, but where is the point at  which 
coal becomes the resource upon which in- 
dustr&l society depends for its very life 1 

Public regulation, however, will be fair, 
and indeed in the long run will prove bene- 
ficial to the landowner as well as to the con- 
sumer, to the mine worker as well as to the 
operator, because any such agency as the 
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Federal Trade Commission, in its control 
of prices, must cieterniine costs; and as mle 
interpret the present attitudc of the whole 
coal-mining industry tile operators arc will- 
ing to rest their case on n fair determina- 
tion of actual costs ov which their profits 
may then be figured. 

GIGO.OTIS SMITE, 
@.B. LESIIEIZ 

UNITED S T ~ T E S  GEOLOGICALXUICVEY 

JOSIAH ROYCE1 

Josrhrr ROYCEdied September 14, 1316, aged 
nearly sixty-one. I-Ic was born a t  Grass Valley, 
California, November 20, 1855. At sistcen 
he crrtercd the University of Califorr~ia. 
There he came under the teaching of the geol- 
ogist, Joseph LcGorrte, a pupil of TJoui, 
Agassiz; arrd this teaching Royce hirr~self 
estimated as onc of the greatest philosophical 
infiucnces of his early life. 'I'here also he first 
became lrnomn to T)illr;cl Coil Gilman, milo 
was then the president of the university. 
Royce received l l i ~  baclielor'~ degree in 1876, 
and left at  ollcc Lor a year oE study in I;eipzig 
and Gattingen. At  the sarne time, Oillnarl was 
called to Baltirnorc to "lannch" the Johns 
Efopkins University; and thither hc summoncd 
Eoyce to be onc of the first twenty fellows on 
the opening of the new u~livcriity in Scptclrr- 
ber, 1876. Two ycars later, in 1878, he re-
ceived the doctorate at  Baltimorc~, and then 
rctnrnecl to Berkeley, whcrc for Four years he 
taught English and incidentally logic. 111 

1880 he married Katharine Head, and to her 
unfailino: dcvotion and helpfulness thc public 
acknomlcdgmcnts of hcr hu~band's prefaces 
bear ample witncis. Tn 1882, he w:iu called 
to IIarvitrd to fill a tcnil~orary vacancy occa-
sioncd by the absence of William Jarncs, and 
in 1885 he was appointed assistaiit professor. 
Not long after came a nervolis breakdown so 
serious that he made the voyage to Australia 
in a sailing-vessel, and nith happy result. I n  

1 Minute on the life ant1 sorvices of Professor 
Eoyco placed upon the records of the faculty o f  
arts and sciences, XIarvard University, a t  the meet- 
ing of November 7, 1916. 

I892 he was nlacle professor, and in 1914, on 
the retirement of Professor Palmer, IIC be-
came Alford professor of natural religion, 
rrroral pllilosophy and civil polity. 

During his fruitful career :is scholar arrd 
writer arrd teacher, he grelv steadily in re-
nown and infiuence. Ele wns regarded \vitil 
conslantly decpenirrg love by t h o s ~  who ltnrw 
him, and miti1 increasing admiration by the 
great cotnpany of those vho read his boolis and 
llearcl his lectures. Elc received honorary 
degrees horn Johns Ifoplrins, Al~erdecrr, Yale, 
St. Andrews. llarvard anti Oxford. FIe was 
Ingcrsoll Lectrrrcr a t  lrlarvarcl in 1839, and 
Walter Channing Cabot Fellow from 1911 to 
1914. I t e  was Gifford Lecturer a t  the Uni- 
versity of: &erdeen, 1898 to 1900, and Iec- 
turer on the IIibbert Fomrdation at  Mwn-
chester College, Oxford, 1913. 

I Ic  died in the fullness of his intellectual 
powerq, and with his farnc still irr the r~scrnd- 
ant. During the last summer he heard of his 
elcction to an honorary felloxvship in the 
13ritish Academy, At the meeting of the 
American Pliilosophical Association, held hl 
Philadelphia in Decen~ber, 1015, hc n ~ ~ s  
honored as no Rrrlcricarl philosopller llas been 
honored during his lifetime. Two scssionv 
were dcvoted to papers concerning his philos- 
ophy and teaching (since puhlishcd antler tho 
title "Papers in XSonor of Josiali Itoycc. o11 his 
Bixticth Birthday "); ant1 there was 110 mem-
ber of thc association who did not feel that 110 
had a debt to aclmowlcdge. 12oycc was able 
to reccive such lnonlngc with the sincerest 
modesty and with a radiant kindliness arid 
broaticast afyection that made him loved wen 
by those who never saw him esccl~t in public. 
I I e  was a natnral lcnclrr in any cornrnunity of 
scholars, but his superiority, though i t  was 
masterly in quality, was both fatherly and 
brotherly in its feeling. During thc last year 
of his life he was rarely able to forget the 
awful tragedy of tlic war. Meny will feel that 
he reached the climax of Elis grcatriess when, 
a t  Tremont Temple on January 30, 1016. he 
became the iuspired velricle of a rigll-tcous in- 
dignation. His  re~rmrli:lblc ndclress, which a t  
once made Royce n grcnt pi~blic fignrc, is soon 


