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DEMAND FOR FREIGHT CARS IN THE MOVEMENT OF GRAINS

by Erhardt O. Rupprecht*

ties usually follows these marketing patterns as well, Seasonal variaticns
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in grain preduction, when coupled with vear-to-vear variation

st

er savere disturbances in the grain marketing

(53]

demand, can create rati
system. One example is the 1972-73 periocd. The transportation systen’s
adjustment to demand shifts for transportation servieces can be costly.
Shippers pay nigher carrying costs if their shipments do not move in a
fimely manner. Carriers m may invest in capacity that is underutilized
during off-peak periods or use existing capacity so intensively t
increase in greater proportion than output. Degendiﬁg on the elasticics

cf demand for the prcduct, some of these cests ars passed on to consumars

or back toc farmers.
Railrcads are particularly vulnerable to shifts in demand for esquip-~

ment. Rails carried over a £ifth of the total grain tonnage in 1970

[
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(u.s. Ssnafe, 1974, p. 62). Rail rates on bulk grzin movements are regu-
lated whereas barge and truck rates vafy according to demand and supoly
for equipment. Therefore, during peak demand periods rail rates may be
vbeloﬁ bafge rates and attract shipments from other modes, r=inforcing the
peaking problem.

The seasonality and other v»riat¢cns in demand for transportation

*Agricultural Economist, U.S. Depar
Service, NEaAD. The T
necevﬂarilyrepresentthose of the 1



services‘are expected to remain, 1f not-intensify, in the future. Several
developments now e#ident in grain marketing have significance to the
traﬁsportationvindustry, and to rail inm particular. For example, grain
production increased by almost 80 million tons in the 1970-75 period
coﬁpared to a 23 million ton increase between 1960-70. Since much of these
producﬁion increases have moved off-farm, the overall need for transporta-

4

tion has also incyeased. Shifts in world markets have increased the
demand for U.S. grzins and soybeans. Finally, recent increzses in on-farm
storage may allow farmers to alter the timing of traditional marketing
atterns, creating surge movements in response to price sxpectations.
s 2 2 P T P
The Railroad Revitalizaticn and Regulatory Reform. Act of 1976
ct) addresses e problems associated with the s=aas nd peak-
RRRR Act) add es the probi ssociated with the s=asonal and paal
demand for rail services by permitting greater flexibility in rail rates.
The Act states: "Within 1 year after the date of enactrment of this
paragraph, the Commission shall estabiish, by rule, standards and expe-

ditious procedures for the establishment of railroad rates based on

]

seasonal, regional or peak-period demand for rail services. - Such
standards and procedures shall be designed to (a) provide sufficient

incentive to shippers to reduce peak-period shipments, through re-

additicnal revenues for

[¢*]

scheduling and advance planning; (b) generat
the railroads; and {c) improve (i) the utilization of théxnational supply
of freight cars, (ii) the movement of goods by rail, (iii).levels of
employment by railroads, and (iv) theAfinancialvstability of markets
“éerved by railroadé..." (Public Law 94-210, Title II, Section 202).
Given.the seasonality of most rail agricultural traffic, rates based

on these fluctuations are expected to have an important impact on
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agriculture. 7To determine the zppropriate level as well as range of these

~

flexible rares requires a thorough analysis of the extent of peaking that

occurs in rail grazin movements. But the questions arise, how can peak

)

demand be measurad? What savings are possible through the smoothing out

of demand?

This paper focuses on a preliminary attempt to measure the seasonality

- . -
A

¢f demand for railcars in grain movements by analyzing the distribution o

weekly carlcadings of grain during each of the past six years. Car shortages

4,

W
~4
%
(®
cr
5
n
(t

existed frem late 1972 until e=z2rly spring if ome would argu
carioadings during this pariod were more a *erlect¢on of car supply than of
demand, since if more empty cars had been delivered they would have bsen

7

Jozded. There wera several years during which car supply was apparently

adequate in most seasons and areas. TFrom data for the years since 1970, it
is possible to gain a perspective on the peak seasonal demand problem that

confronts rail grzin transportacion. Several aspects of the peak-load
problem will be exemined as well as trends in grain production and marketing.

Finally, some estimates of the investment savings to railroads by smoocthing

peak seasonal demand will be presented.

Grains are bulky and semi-perishable and originate at widely dispersed

points. These elements affect the lﬁvel of de rand for traqsportatlon as well
as the type of equipment and services. Depending on such factors as length

of haul, rztes and availability of alternative modes, grains may be
.economically handled by rail, truck, and barge or some combination of these
wodes. Thus, the total transportation aemand by grains is composed of the

individual and in some cases highly substitutable demand for rail, truck,
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and barge transportation services. Generally, railroads and barges handle
the long distance movements where these modes have a competitive advantaga
over trucks. TFor example, the average length of haul by rail for Otai is

435 miles (U.S. Senate, 1975, p. 77). .

Quantities of zrain sold from farms indicate demand for tra nspor:atio4

B

since it requires movement between production and consumption or processing

. .
points. Farm sales of grain increased by over 40 million tOQb during the
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75 million tons from 1970-75. Corn and
vheat sales during the 1970-75 pericd both increased by over 60 percent
(USDA, 1975).

P

Export grain movements have a significant impact on the grain trans-

e

portation svstem, particularly rail and barge because export points are

generally soma dietance from production areas. A modal split of grain

arriving for export yveveals that the share carried by rail wvaried fr rom 20

to 69 percent, barge varied from 17 to 23 percent, with trucks carrying

the remaining share, in the 1969-74 period (U.S. Senate, 1975, p. 77).
At different stages of the grain handling system the modal split may change,

rm to i I’SL market movements use trucks.

y
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For ex“nple, all
Grain exports, using inspection figures, increased by 22 million toms
Eetweén 1960 agd 1570, and have jumped by 73 percent (39 million toms) since
1970; Corn exports, in particular, have incfeased zix times over the 1960
figure of six million tons and have more than doubled in the 1970-75 perioc.
Wheat exports also experienced dramatic gains during the 1960-75 period.

Soybean exports, on the other hand, have not experienced much increase in

exports since 1970 (USDA).

These overall marketing trends still obscure the seasonal element of

sales and exports that are important in understanding the peaking phencmenon.
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For example, if local stdrage facilities become filled during harvest,

movements to other stages of the marketing chain are necessary. In some

T+
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Ay
areas, corn can compete with spring wheat and other grains for storage
Export commitments may be of such magai-

and/or transportation equipment.
tude that they cause peaking problems at other than harvest periods.

is precisely these ebbs and flows that cause difficulties for rail trans-~
s

portation.

oad Problenm
. .

For our

The dramatic si rom year to year in the demand for rail transpor-—
added to the seasonal peak-icad problem.

tation serv i

purposes no differentiation will be made between a peak demand due to
cduction or because of a sudden increase in export

shifts in demand from week to week

th

seasonality o

Pl

Iz is the magnitude o
hifts occur that are

commitments.
ch adjustments

and the process by whi to tﬁese s
relevant for development of a peak-lecad pricing systemn.

Oort sees three faétors in transportation services as necessary Ior a
Toblam to arise; the use of durable or fixed factor of production,
d and inabilit& to store or transfer supply from

peaking p

mar
All three elements are present in

dramatic shifts in de
{(Oort, p. 239).
For example, rail equipment such

PO &

one period to anot
the tramsportation of grains by rail.
as coverad hoppers and narrow-door 40-foot boxcars are durable and fixed
within the pericd of demand fluctuations. It is not possible to inventory
transportation services from one time péridd to another, but by storing

the commodity at the appropriate locale, the peaks in transport demand

can be smcothed out. Commodity storage incurs costs nonetheless.

Frem the viewpoint of eccnomic efficiency, the pricing of peak and

off-peak dewmand should reflect the marginal costs of providing the service.



By considering costs of sp
analysis is mora rzlevant.
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will gilve railroads equality of pricing opportunity with barges and trucks.

s »

Both Berglund and Felion present the theoratical underpinnings for a
competitive general freight car market that deals with many or :iese

issues.

It iIs important to note that the language of the RRRXR Act suggescs
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that flexible pricing as such is nnt allowed, rath
£

differentials in rates are intimated. If the Acc is

ratemaking auchorities, then

peaking that occcurs in grain transportatior
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seasonal pricing p
demand. for equip ent is difficult. At present, only one imperfect

indicator exists-~-the weekly carloadings of grain.

; NAad ; L. =
Demand for Railcars o Mave Grain

As such,; they are not styict measures cf zrain
cars since thay veflect only the cars loaded; demzand for cars may have

been ruch hi gner. Also, some shippers who wished to use rail may have used

[

alternative modes cr stored grain because thay fz2lt that cars were not

available; azain understating railcar demand (Felton, p. 18). However,

weekly carloadings of grain represent the best available indicator of the

usc of rail equipuwent 1f not of the demand for such equipzent.

By plotting the carloadings as a weekly time seriss for one year,

considerable seasconality in loading of grain in freight cars is appareat.
. However, a freguency distribution of the 52 weskly carlecadings of graia ia

a yocar reveals other aspects than Just the seasonality of demand for fradzhi

cars. Relatively simple statistics such as average weekly carloadings,

distribution can

rt
rees

range of carloadings, and the relative frequency of

.
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provide valuable insights into the inteﬁsiéy and the duration of the demand
for freight cars inm a particular vyear. It is alsc possible to compare these
statistics with those of other years.

One problem with using this measurs to ccrmpare carloading activity -
among years is the change in the type and capacity oé r2il equipment that
has occurred {(Hammocnd and Réimsel).
267,000; 40~foot narrow-door boxzcars with a 2,000-bushel capacitv. 3y
1975, only 131,000 of thesz cars remained (a 37-percent deéreas;). In
the same period, 3,400-bushel or larger capacity covered hoppers showed a
34-percent increase from 170,000 to 223,000 cars. However, these latter
car types are not alil gsed for grain transportation.

Total grain cafloitiqg for the vaar (no distincticn is wmade among
;ars of varying capacities) have varied from a low of 1,278,000 carloads
'in 1971 to a high irn 1973 of 1,882,000 carloads {Table 3. v:luctuatiggs in
total carloads occur from year to year. TFor exauwple, an increase of 322,000
carloads between 1372-73 and reductions of approximately 200,000 carloads
between 1970~71 and 1973-74 are shown. Thase yearly carload figures reflect

“the impact of variations in freight car demand on the rail system cover the
longer term.

The range of caricadings in a parti ular year reveal the difference
between the peak and trough weeks. Within years, carloadings have
fluctuations between low week to high waek of from 15,000 to 23, OOO carioads

‘Between 1970 and 18575, the lowest wesk had 13,700 carloadings and the

\.ba

‘highest had 38,100.  Holidays tend to raduce the carloadings for the weak
.this dnfluence hss not been elininated in these calculations.
It is these wvaricus highs and lows in demand that occur within and

arvice capacity must fluctuate
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Table 1.--%ailcars Loaded with Grain 1970-75°
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accordingly to hzsndle thz2se peaks and troughs. There likely are costs to
the railroads iavelvad in these fluctuations since it is unlikely that thev

only reflect car supply variabilicy as some would claim, &b present, with

than the marginal cost for the capacity they use whileé off-peak users

pay more than both marginzl aand average costs {aithough thev may reca2ive

al 3 ) - = 1 - S yem =
le2r in the form of guicker service

benefits f£rom a highsr capacity car £

and other

o

oy -1 4 Pupray ST 2L g I L - - oy - e oy, RS
However, valative fraguency discributions for each vear shew that aimost

5 - e

12 percent of the 1573 weekly carioadinzs were in the 36,000+ class interval
versus just 2 pevcent in 1575, Indeed, in 1973, alwmosc 60 percent of the

wveeks showed leoadings in execzss of 32,000 carioadings per week, illustrating

cent cf the weeks had carloadings i
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The coefficient of wvari:

relative to the number of carloadings. The coefficliznt wvalue is smailes
2

periods of dntensive cariovadings resuit in dncreased congestion costs for

shippers and railroads. but they also reduce weekly varistions. Thus,

periods o l 2s3s intensive carloadings wmay reflact the inkerent seasonal
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demand variability of the grain industry.
Savinos Trom Smoothing Our Peal Parionds
The previous s=ctioa showed that soue peaking is avident in grain car-

loadings. While the transportation service cannot
period to another, the commodity can be stored and :

;
to nonpeaX pericds. Sy averaging out the weskly carloadings, fewer railcars

s .

are nzeded Iin the 3rain flest to move the same amount of graim, with reduced
investment coscs in cqﬁip;ant. of nst s;vings woulid have to
account fo investment in storage facilities closer to preduction arszs to
allow a smoother distrituiion of wmovements., The focus here Is on possible
investment cost reductions due to a gmaller grain car flsat.

Table 1 presen 1tad the yearly carload figures for grain. Assume that
approximately two-thirds of zthe grain is wmoved by cgyg:eﬁ ha??ﬁr, the rest
by boxcar. Using the caricadings and the turnaround time for boxcars and
covered hoppers, it is possible to\ascimate the sizs of the grain car fleet
required to move the volume actually observed. The calculations procead as
follovs:

1. 1[3 x annual grain carloadingé = number of boxcarrlqadings

2. 2/3 x annual grain carioadinzs = number of coveved hopp

carloadings

- 365 davs

3. - = nuwber of timas a boxcar turns

Tornarovnd time

365 davys

over/year

es a cov d

“Purparound time for coverad i

ever/year

5. Boxcar carloadinss : o .
* = 2 = number of boxcars needad
Turnover race Lor boxcars
. Cove*ed hones
6 = nunhar of cavered hopve needs
Turnover raf - .
7. Number of boxcars + nuanber of coverad hoppars nseded = total grain
car fleet that moved the zrain ‘

Berglund daveloped a technique o

dae

5

erermine the number of freizhc cors
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that could be eliminated by smoothing peak'ﬁeriods in generzal freight move-

ments (Berglund, p. 130). An important assumption is that the entire fleet

of cars is used at the peak. These calculations procead as follows:

8. Mesn weekly carleadinzs fo
Peax we“7ly carloadings ¢

9. Percentage mean of peak x teotal zr
required to meet the average weakly carleads

o
=y
1)
]
<
fb
u
Q
0

10. Total grain car flest - grain cars nzeded to meet
weekly carloads = aumber of excess capacity cars

11. Total investment cosi = axcess cars X average cost of a freigh:

car ($25,000)

For 1973, which had the smallest numbar of excess cars according to the
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analysis, a total investment cost savings of $374 million
investment cost of increased country storage facilities would reduce this

amount.

Summary

ccording the RERR Act H mu ish procedures to allcw
According to RERR s fhe icC st establi I dures t i1

rail rates to reflect. seasonal or pea& demands. Theoretically, flexible

pricing in the fac2 of peaking problems is eificient. Trom an examination

h

(1]

of carloadings of grain, some peaking is evident. Azain, we reiterate that

o

there is the possibility that this measure is a better raflection of the

8}

supply of cars, particularly in vears of intensive grain movements, than

it is of demand. Under these circumstances, information on carloadings must
be supplemented by measures of excess demands and thes cost of meeting those

demands for an efficient ﬁriciﬁg process to be éeVeloped.

This paper has also identified a way of estimating the car 1nvestm~nt
savings associated with a smoothing of seasonal demands. Since grains can
be Stored,'they can be shipped at different time periods. Therefore,
savings areipossiale if less rail cars are needed to‘move a smoothed out

S

pattern of grain shipments. A& trade-off exists, however, since such a



12 S
attern implies zan increased investment in local grain storage facili
-} 2
The impact of fluctuating rail rates, whether positive or negative, w

surely be felt in the grains area. DPoth of thasa questicns should be

examined closely.
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