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6. Financial Returns

Expense ratio and unit cost varied inversely with traffic

From 1919 to 1938, an expansion of traffic usually brought with it a
greater percentage increase in railway operating revenues than in rail-
way operating expenses; a contraction of traffic was accompanied by
a greater percentage shrinkage of revenues than of expenses. The ratio
of railway expenditures to railway gross receipts, usualiy called the
operating ratio, generally declined, and the ratio of net receipts to gross
receipts rose in expansion; the operating ratio rose, and the margin of
profit declined, in contraction (Chart 25). There were exceptions in
1919-20 and 1927-28.

The operating ratio equals the average expense per unit of traffic,
divided by the average revenue per unit of traffic. Unit expense there-
fore cquals the product of unit revenue and the operating ratio.? We
know what happened to the operating ratio; if we can learn what hap-

! For reasons advanced in an earlier seetion, we assume that in 1920-38 the expan-
sions and contractions in a composite measure of all railway traffic would correspond
to those in ton-miles. Since the operating ratio is available for many carlier years,
we thought of investigating its relation to eyeles in traffic during a long period before
World War I. But when we look at the traffie figures for that period, we find that
passenger traffic hardly ever changed in the same direction as freight traffic except
when both were expanding. During cvery contraction in tons conveyed, the number
of journeys increased; during every contraction in journcys, tonnage inereased.
There was only one exception; both contracted from 1911 to 1912. In all other
years of opposite change, moreover, the kind of traffic that happened to be growing
would likely preponderate over the other kind in any reasonably constructzd index
of composite traffic, cxcept perhaps in 1867-68, 1891-93, and 1907-1908. As far as
we can tell, there were few if any eycles {(comparable in length to business eyeles)
in total traffic. Instead there was almost continuous growth.

We did compare changes in the operating ratio during business expansions with
those during business contractions, but found no systematie variation.

*In formulating these cquations we assume that the many varietics of traffic are
somchow combined in a single measure. The cquations are valid, however, what-
ever the measure employed. In any ease, revenuc - expense = revenuc per unit X
traffic — expense per unit X traffie = revenue per unit -~ expense per unit. But in
studying cyclical relations between prices received and costs it would be desirable

(Continued on page 72)
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pened to the unit reverue we will also know what happered to unj
cost. The observed fluctuations in the operating ratic may mean that
the average cost of handhing traflic usuaily rises when teaffic shink.
and falls when traflic grows. To determine whether they really hage
this nicaning we must examine them in the light of the history of rates
and fares in 1919-38.

During the 1914-18 war, when the railwmys were operated on lease
to and for the account of the government. freight rates were kept
stable, and remained at their prewar level in 1919, But rising wage-
rates and prices of railway maierial, together with the prospect of
return to private financial responsibility, led the Minister of Transport
to approve general increases in 1920, On January 15 rates on coal,
coke, and patent fuel were advanced to 25 per cent above prewar,
Rates on commoditics in the lettered classes A. B, and C {1c. com-
modities of low value per ton, shipped in large quantities) were raised
to 30, 40, and 50 per cent respectively. Those on articles in the num-
bered classes (1 to 3) were raised to 60 per cent. On top of these per-
centage increases, flat rates per ton were imposed ranging from 3 pence
on the less valuable to 12 pence on the more valuable commodities.
On September 1§ all freight rates were raised to 100 per cent above
prewar. Passenger fares (other than workmen’s fares and the prices
of season tickets) which had been raised to 50 per cent on January |,

to measure composite traffic in such a way that revenue per traffic unit would be
influenced exclusively by changes in rates and fares (not by changes in the composi-
tion of traffie). Althouzh we cannot construct such measures of traffic and of urit
revenue, it may be illuninating to consider what they would be like if we could.

Each kind of traffic to which a distinct rate applies should be considered a distinct
species. For comparing a base year, I (such as a peak or trough), with a later year,
I, the traffic in cach species (measured in whatever unit the railronds use in quoting
rates on that species, c.g. the ewt.) could be weighted in each year by the rate
applieable to it in the base vear. Thus f., units of species 4, earried in T at a rate of
Tar per unit vwould be counted as t.y 74, tiaffic units, £y units of B in I at ray as 11, ™
traffiec units, and s¢ on for all other species. Aggregate trafic in I would be ta ra +
fer o 4=+ or T firy. It would be identical with ageregnte revenue in 1. Aggregate
traffic in IT would be tar 1oy -& s 1y, J- sy 00 Tt 1. It would not usually be
identical with revenue in II.

Revenue per unit in I would be . Revenue per unit in I1 would be X tor = = g,
Only changes in rates aud fares could cause it to differ from 1.

These formulae conform to the rule that expense ratio = unit £ost = umnit reve-
nue. Let E, and E. be agereoate expense in the respretive vears. Then in vear I,
operating ratic = £,/®fn + 1 = unit cost = unit revenue, and in I1, operating
ratio = E:/Stur, — E./Ztn X Sty /3tare — E:fZtr, = Ster:/Etry == unit cost —
unit revenue. Furthenmore,

unit costin IT operating ratio in I1 unit revenue in 11
teotin D = pmerai o T 0 m e
unit costin [ operating ratioin [ unit revenue in [
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CHART 25

Ratio of Railway Expenditures and of Net Revenue to Gross Receipts
1919-1938
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1917 rose to 100 per cent on August 6, 1920. Season tickets had been
raised 10 per cent for journeys under 1214 miles and 20 per cent for
longer journeys in May 1918; they now rose to 50 per cent above
prewar. Workmen’s fares, which were still at prewar, went up by vary-
ing but substantial percentages on September 1, 1920.2

After the postwar depression developed, the railway companies
found it inexpedient to retain all of these increases. Iron ore, limestone.
and certain other raw materials for blast furnaces and steel works were
3 The changes in rates and fares are described in Railway Rates Tribunal, Annual
Report, 1922,

Workmen's tickets were designed to provide cheap transportation to manual
workers between their hownes and places of emnployment. On the way to work thev

were good only on early morning trains, and their use was restricted in other respects.
(Continued on page 74)



reduced to 75 per cent above prewar on November 1. 1921, 59 per
cent on May 22,1922, and 40 per cent on December 1, 1922, Coal,
coke, and patent fuel cane down to 75 per cent o January 1) 1999
and 60 per cent on August 1, 1922, Special reductions were made o
various other commoditics. Rates on A and B commnaoditics. not spe-
cially reduced. were lowered to 75 per cent above prewar on May 22,
192é, and th(;sc on C and Class 1 to 5 conmmmodities were reduced to
the same level on August 1, 1922. Some of the superimposed flat
charges were reduced. Passenger fares other than workmen’s fares and
season tickets came down to 50 per cent above prewar on ‘]mumry 1,
1923.#

There were only two other general changes, and they were of Joss
consequence. The Raillway Rates Tribunal approved a general increase
of 625 per cent eflective February 1, 1927, and another, 5 per cent,
effcctive October 31, 19375

More piecemeal changes, intended to correct particular nequitics,
to attract or retain particular kinds of traffic, etc. constantly occur.
The collective effect of such change over an interval of time is difficylt
to gauge. Data on average revenuc per ton-mile and average revenue
per journey are the only evidence readily available. They are affected
by changes in composition of traffic as well as changes in rates and
fares; in particular, revenue per journey is affected by changes in the
average length of journeys. The averages are shown for peak and
trough years in Table 27. Unimportant kinds of passenger traffic are
omitted. Third class “ordinary” journeys are the most important; they
contributed 72 per cent of all revenue from passengers, and 56 per cent
of all passenger train revenuc (including mail, parcels, etc.) in 1938,
and the proportions were not greatly diffcrent in the other years.
:\nyonc \;ho cared to travel early could buy one, however; they are now called carly
morning tickets.

In many cases the prewar workmen's fares were very low compared with other
fares and were not systematically related to distance. Equal percentage increases
were therefore not recommended. Instead, a new scale was prescribed, rising with
distance and uniforin for the country. No workman’s fare, however, was to be

increased by more than 200 per cent. See the discussion in the Rate Advisory Comn-
mittee’s report, reprinted in Railiway Gazette, July 30, 1920, pp. 161 1.

* Railwcay Gazette, 1922: May 19, pp. 820-1; July 14, p. 68; December & pp. 7412,
7675 1923: April 27, p. 642,

* Railway Returns, 1927 ; Railway Rates Tribunal, Annual Report, 1937. All of the

general increases were subject to various exceptions, maxima, minima, or other
qualifications.
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After considering the nstory of general change i rates, ay the
data on revenue per ton-mle and pn:r journey, we ‘huw: ff"'m(-d 1
judement as to the direction of change in rate I(’\'(.-l duriig ¢aeh expan.
.;imi or contraciion. From the same information and the known
changes in the operating ratio {'Fable 27')‘ \\'(f.llalx‘(‘. fmr'xfxcd 21’ further
jndgrent as to the direction of change m.mn( cost (‘ Fable 26 1,
general it seems that unit cost fhictnated inversely with traflic, The
exceptional rise in 1919-20 can be nc('fmnlcd .f(n l.).\' the extremely
rapid rise in prices of materials and snpphﬁ(‘.«- and 1':111'“';1_\' wage-rates,
The exceptional fall in 1927-28 may be illnsory and, in any case, the
contraction was a very mild one. Table 28 suggests that the level of
rates declined somewhat in 1929-32, but it is not clear whethier the
decline is enough to explain the 7.2 per cent rise in the operating ratio,
or whether a rise in umit cost may also be inferred.

Effect of changes in wage rafes

Unit cost is affected partly by changes in quantitics of labor ang mate-
rials {including fucl, ete.) used per unit of traflic and partly by changes
in prices of materials and in wage-rates. Previous sections have sug-
gested that the quantity of ibor and of locomotive fuel used per unit
of traffic tends to fall in expansion and rise in contraction. We have
fonnd no index of prices of rathway materials, but the history of wage
rates can be traced. At the beginning of 1919 thev were commonly 33
shillings per week above prewar levels. In the latter part of that year
and in 1920 management and unions worked out a serics of agree-
ments that standardized rates for each occupation, or “grade,” at
roughly twice the prewar average for cach grade. The agreements pro-
vided that wages should vise and fall with the Ministry of Labour’s
index of the cost of fiving. In many grades the weekly wage was to
change one shilling for cach 5-point change i the index. Declines in
the cost of living, however, were not to reduce the rate paid below
the standard rate. These provisions brought further increases in rates
during 1920 and reductions during 1921 and 1922.° Thereafter the
cost of living occasionally raiscdd or lowered rates a shilling or two per
week, or brought standard rates into cffect, but on the whole there
* On the changes in wage rates and arrangements see the Rail:cay Gazeite for 1620,
especialiy January 9, pp. 44-6: January 23, pp. 115-6: February 20, p. 266; Febru.

ary 27, p. 301 : May 2, p- 514 June 1, p, 858; October 8, p. 475: December 13,
p. 727; also December 28, 1923, pn. 831.9,
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TABLE 28

Dirgction of Change in Operating Ratio, Rate Level, and Unit Cost
during Traffic Expansions and Contractions, 1919-1938

DIRECTION OF CiHANGE

Opierating Rate Unit
Expanstons ratio level cost
1919.20 < + -
1921-24 - _ _
1926-27 — + -
1928-29 - little change -
1932-37 — —? —
Contractions
1920.21 - + +
1924-26 -~ little change +
1927-28 — little change —
1929-32 + -? little change?
1937-38 + + +

For derivation, see text.

was little change in the going rates.” During most of the ten vyeas
beginning August 1928, however, it was agreed that, after each wage
payment had been computed in accordance with the going rates and
rules, a percentage should be deducted from the sum so obtained. But
the percentages were small, and the changes in them did not corre-
spond closely in time with traffic or business cvcles (Table 29). We
conclude that changes in wage-rates tended strongly to raise unit cost
i the 1919-20 and to reduce it in the 1921-24 expansion, but that in
other expansions and contractions they had little effect on unit cost.

Return on investment varied directly with traffic

With one possible exception, in 1929-32, the direction of change was
the same in the operating ratio as in unit cost (Table 28). Rises and
falls in unit cost, therefore, were not accompanicd by proportional riscs
or falls in the average charge for railway services. The latter were
inflexible enough to cause changes in unit cost to be reflected in oppo-
site changes in the ratio of ratlway net receipts to revenue.

Fven if net receipts were a constant proportion of gross, aggregate

T We base this remark on detailed study of the grade-by-grade data on “rate of
wages pavable” or “averace weekly salary or wage” in the various issues of Railicay

Returns - Staff.
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net receipts would rise in expansion and.fall in ftOl]F{'ar,-iion, for aggre.
gate gross receipts usually rose and fell with tmi.hc.‘bmcc the aggregate
net receipts fluctuate more than the gross, their rise and fall is more
pronotln(;C(l. Net receipts are not the same thing as net revenue, to
which railwav sccurity holders must look for a return on their invest.
ment. To arrivc at net revenue, one must add to net railway receipts

TABLE 29
Percentage Deductions from Earnings of Railway Employees, 1928-1937
CONCILIATION GRADES" MECHANICS ANp
DATE FIRST Wit Extra ARTISANS
EFFECTIVE Per cent Per cent® Percent
August 13,1928 2 0 214
May 13,1930 no deduction
March 28,1931 2V, 21, 45t
October 1, 1934° 2v% 1% 314
January 1, 1935¢ 214 0 2U%
August 26, 1936 1%4 0 14
August 16, 1937<° no deduction

*In 1907 a system of boards for the conciliation of disputes bet\vgcn railway com-
panies and their employees was established. Occupations embraced in these arrange-
ments came to be known as Conciliation Grades. The term includes most railway
employees other than mechanics and artisans.

* On excess of earnings over 40s. per week (wage earners) or £100 per year (salaried
workers).

¢ Effective in first full pay period after this date, except conciiiation grades in 1937,
¢ie. i0 pence in the pound.

¢ Mechanics and artisans, July 1.

Compiled from information in Railway Gazette, August 3, 1928, p. 134 March 13,
1931, p. 422; March 20, 1931, pp. 465, 502; August 17, 1934, p. 284 ; October 5,
1934, p. 559; July 3, 1936, p. 17; August 7, 1936, pp. 220, 222; August 13, 1937,
pp- 297-8. See also Railway Returns, Staff, 1931, 1938.

the net receipts from the various but less important other enterprises
of the railway companics (e.g. steamboats, hotels) and certain miscel-
laneous kinds of income, and one must deduct certain miscellancous
charges. But railway net receipts are by far the largest element in net
revenuc, and the ratio of net revenue to railway gross receipts has
usually varied inversely with traflic, like the ratio of railway net re-
ceipts to gross. (Chart 25. The ratio of railway net receipts to gross is
measured by the vertical interval between the expense ratio and unity.)
A salient exception in 1920-21 will be explained in a moment.

The investment in the railways, on the other hand, was more stable
than their revenue, and the companics earned a higher rate of return
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CHART 26

Return on Total Assets and on Net Worth, 1920-1938
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on their transportation property and other investments in times of
good business and heavy traffic (Chart 26).° From 1920 onward,
peaks and troughs in the ratio of net revenue to total assets coincided
with those in the reference chronology and in net ton-miles, except in
the 1921-24 expansion, when carnings reached a peak very carly. The
net decline in this phase, however, is smaller than in the next contrac-
tion. Fluctuations in the rate of return on net worth coincided in time
with those in return on total assets, but were greater in amplitude,
since intercst charges on funded debt varied little from year to vear.

$ The customary statistical balance sheet for British railways did not include among
the assets the entire quasi-permanent investment; instead it showed the excess of
“capital expenditure™ over ‘“‘capital receipts” from bonds, debentures and stocks.
none of which appeared as a lability. In our computations, total assets == capital
reccipts 4 capital expenditures in excess of capital receipts -+ other balance sheet
assets. Net worth = total assets — bonds and debentures (“amount on which inter-
est is pavable”) -- balance sheet liabilitics except “balance available for dividends
and general reserve. . .. Year-end fignres thus computed are averaged to derive
the base on which the return for cach year is computed. Return on total assets = net
revenue — average assets for vear 3 100, Return on net worth = (net revenue —
interest on bonds and debentures) < average net worth < 100.

All fizures used incinde through 1932 the railways taken over by the London
Passenger Transport Board, cxclude them thereafter. Computations for 1928-32,
leaving them ont, indicate that the effect of inclusion or exchision on the rate of

return is very shight.



Because of financial arrangements with the government, the pet
revenue of the railway companies does not reflect the low leve] of
OpC‘i':l(i!‘.Q proﬁ(s i]] ‘0?0 or the dCﬁ(iit in 192] {'1‘11})}(’. ?(]\ I[ we

1Aa5LE 30
Income Account of Railways, 1920-1922
1920 Jhan 100
tthousandsz of poun(l;]
‘1) Gross receipts from operations 2579742 26312 2i894
2} Operating expenditure 252,036 246156 191,073
31 Net receipts, (1) — (2) 5.938 —~0.844 1149
4} Government Cnmpcnsmion" $1.030" 51,336
50 Miscellancous receipts® 4.392 1515 6215
6)  Miscellaneous charges 1.045 DG 200
(7 Net revenne,
BRA) b B - 10417 B S
8)  Net revenue before government
compensation, 17} — 1) 8.587 —~T.551 31305

* Includes £1,492 thousand, estimated value of services vendered to wovernmen

without specific charge.
* Continuing under wartime arrangements in 1920, the railroads operated for the

account of the government, which paid them their prewar carnings as rent for the
use of their propertics. In 1921 they operated for their own account but with 4
transitional guarantee of earnings.

¢ Compensation in excess of estimated value of services, note .

¢ Net rents, miscellaneous interest, ete.

 Docs not appear in official financial statement before 1927, but computable as

indicated.

deduct government compensation from net revenune, the remainder -
line {8) -—1is cquivalent to 0.65 per cent of total assets in 1920 and
to a negative return, —0.56 per cent, in 1921, Deducting government
compensation from net revenue minus interest on funded deht vields
a negative return on net worth in both vears, —.44 per cent in the first,
and —2.42 per cent in the sccond.
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