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DEYJ.AND FOR FREIGHT CARS I~l THE ~fOVFl·iENT OF GRAI~{S 

by Erhardt O. Rupprecht* 

Grains exhibit seasonal and other vari2tions in production and s:=u .. es. 

The derived demand for transportation services to move these bulk cos:nodi-

ties usually follows these m:irl_<.eting patterns as well. Seasonal variations 

in grain production, wnen coupled with year-t0-y~2.r v.s.ri2.tions in foreign 

dern.and, ca:1 create r,::.ther s2vere disturbances in the grain :marketing 

system. One exaraple is the 1972-73 period. T}1e transportation syste:::i 1 s 

adjustment to demand shifts for transportation services c2.n be costly. 

Shippers pay higher carrJing costs if thei~ s~ip~ents do not move in a 

timely manner. Carriers may invest in capacity that :La underutilized 

during off-peak periods or use existing capacity so inte~sively that costs 

increase in greater proportion tha:1 output. Depe.nding en the elasticir:y 

of demand for the product, so11:e of these costs are passed on to cons:2:;1_ers 

or back to farmers. 

Railrcads a,:-e particulsrly vulnerable to shifts in demand for equip-

ment. Rails carried over a fifth of the total grain to~::iage in 1970 

(U.S. Senate, 1974, p. 62). R::d..l rates on bulk gn:dn c.oveic:ents are regu-

lated whereas barge and truck rates vary according to der:::and and SU?ply 

for equipment. Therefore, during peak demand periods rail rates may be 

below barge rates and attract shipments fron other modes, reinforcing the 

peaking problem. 

The seasonality and other variations in deY:'""'1.nd £or transportation 

*Agricultur2.l Econo;:nist, U.S. De~artment of Agricultu,::,,2, Econc:'.:'lic Rese2.rd1 
Service, :NEliD. The viev1s e:-:p"!:'esscd are cho.:]C oi t:J.e author <.2nd ci.o nee 
necessarilyre?resentth0se of the U.S. Deparc~ent of Agriculture • 
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services are expected to remain, if not intensify, in the future. Several 

developments now evident in grain marketing h.::1.ve significance to the 

transportation industry, and to rail in particular. For example, grain 

production increased by almost 80 million tons in the 1970-75 period 

compared to a 23 million ton increase between 1960-70. Since much of these 

production increases have moved off-farm, the overall need for transport:1.-

tion has also increased. Shifts in world m.arkets have increased the 

demand for U.S. gra1ns and soybeans. Finally, recent: increases in on-farm 

storage P.ay allow far~ers to alter the tining of traditional marketing 

patterns, creating surge movements in response to price expectations. 

The Railroad Revitalization and Regulatory Reforn Act of 1976 

{RRRR Act) addresses the problems associated with the s~asonal and peak-

demand for rail services by permitting greater fl~xibility in rail r2tes. 

The Act states: !!Within 1 year after the date of enactment of this 

paragraph, the Coll':Dission shall establish, by :rule, st2.ndards and expe­

ditious procedures for the establishment of railroad rates based on 

seasonal, regional or peak-period de:.nand for rail services. Such 

standards and procedures shall be designed to (a) provide sufficient 

incentive to shippers to reduce peak-period shipmem:s, through re­

scheduling and advance planning; (b) geneYace additional revenues for 

the railroads; and (c) improve (i) the utilization of the national supply 

of freight cars, (ii) the movement of goods by rail, (iii) levels of 

employment by railroads, and (iv) the financial stability of markets 

served by railroads ..• 11 (Public Law.94-210, Title II, Section 202). 

Given the seasonality of most rail agricultural tYaffic, rates based 

on these fluctuations are expected to have ~n important impact on 
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agriculture. To determine the appropriate level as well as range of these 

flexible rates requires a t'horough analysis of the extent of peaki:1g that 

occurs in rail grz.in :aovements. But the questions arise, how can peak 

de:::'!.:,na be measured? wnat savings are possible through the smoothing out 

of demand? 

This paper focuses on a preliminary attempt to :.I2e2..sure the seasonality 

of dem'"'nd for railcars in grab movements by analyzing tne distribution of 

1.~eekly carloadi:igs oi grain du!'ir.g ea(:h of the past six years. Car shortages 

existed frc~ late 1972 until e2rly spring 1974. So~e would argue tha: 

carloadi.ngs during this period were mo::-e a reflection of car supply th2n of 

de.""lland, since if u:ore empty cars had been delivered they would have been 

loaded. There wera sever2.l years during which car supply was apparently 

adequate in most seasons and areas. From data for the years since 1970, it 

:1.s possible to gai:l a perspective on the peak seasonal deL'l.2nd problem that 

confronts rail grai~ r::ransDortacion. Several aspects of the peak-load 

problem will be exanined as well as trends in grain production and marketing. 

Finally~ so:r:e estir::at:es 0£ the investment: savings to railroads by s:noothing 

peak seaso:ial de;na.nd will be presented. 

Trends in Grain H.2.:::-',:eti:1g 

Grains are buD::y and se:r.i-uerishable and originate at widely dispers2d 

points. These elements affect the level of der:1and for transportation as well 

as the type of equipwent and services. Depending on such factors as length 

of haul~ r.stes and availability of alternative modes, grains may be 

econc~icaJ.ly hs:mdled by rail, truck, and barge or some combination of these 

modes. Thus, the total transportation demand by grains is composed of the 

individual and i!l sor::e cases highly substituta;:,le derr.and for rail, truck, 

,, 



• 

4 

and barge transportation services. Generally, railroads and barges h.:1ndle 

the long ,distance movements where these modes have a competitive adv,mt.:1~-.:: 

over trucks. For example, the average length of haul by rail for grain is 

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

Quantities of grain sold fron farms indicate demand for transportation 

since it requires movement between production and consu.~ption or processing 

po:i.nts. Farm sales of grain increa.~ed by -over 40 million tons during t:h~ 

10-·year period, 1960-70, and by 75 million tons from 1970-75. Corn and 

wheat sales during the 1970-75 period both increased by over 60 percent 

(USDA, 1975). 

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

portation systen, particularly rail and barge because eJ-:port points are 

generally so~e c:!.f't.:1,,ce from :p:r.o<luctiou · a recs. A modal split of grain 

arriving for export reveals that the share carried by rail varied from 60 

to 69 perc~nt, 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 ch2.nge. 

For example, all farm to first market niovements use trucks. 

Grain e:is.-ports, using inspection figures, increased by 22 million t-:n:s 

between 1960 and 1970, and have jumped by 73 percent (39 million tons) since 

1970. Corn expo:c-ts, in particular, have increased ::iix times over the 1960 

figure of six million tons and have more than doubled in the 1970-75 period. 

'Wheat exports also experienced dramatic gains during the 1960-75 period. 

Soybean e::-.-ports, on the other hand, have not e'.l-,.7erienced much increase in 

exports since 1970 (USDA). 

These ove-:-all nmrketing trends still obsl;:ure the seasonal element of 

sales and exports that are import:ant in understanding the peaking phenomenon. 

·..-: .. 
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, For e:xal'ilpl~, if local storage facilities become filled during harvest, 

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

areas, corn can compete with .spring wheat and other grains for storage 

and/or transportation equipment. Export coromitmentt:1 may be of such magai­

tude that they cause peaking problems at other than harvest periods. It 

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

portation. 

The dramatic shifts from year to year in the demand for rail transpor-

tation services has added to the seasonal peak-load problem. For our 

purposes no dif:Eerentiation will be made between a peak demand due to 

seasonality of p~oduction or because of a sudden increase in export 

commitments. I: is the magnitude 0£ shifts ir. demand from week to week 

and the process by which adjustments to these shifts occur that are 

relevant for developruent of a peak-load pricing system. 

Oort sees three factors in transportation services as necessary for a 

peaking problem to arise; the use of durable or fix:ed factor of production, 

drama.tic-shifts in demand and inability to store or transfer supply from 

one period to anothe-r (Oort, p. 239). All three elements are present in 

the transportation of grains by rail. For example, rail equipment such 

as covered hoppers and narrow-door 40-foot boxcars are durable and fixed 

within the. period of demand fluctuations. It is not possible to inventory 

transportation services from one time period 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. 

From the viewpoint of economic efficiency., the prid.ng of peak and 

off-peak demand should reflect the 1Mrginal costs of providing the service. 
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By considering costs of speeding up car movement and congestions the pricing 

analysis is 80H! r2l2vant. The curve S illustrates in~reasing costs cf 

additional capacity and A~ 
~ 

-~ (F. ret.-.12.cts ,,averas;e GO_sts Tgure l). At D, any 
0 . 

small shift in de:-;:and woulj not result in different c_osts because there 

is sufficient underutilized capacity. However, r:o supply the demand D , 
a 

requ1res the use of perhaps older, ;;:ore inefficient equipment,. faster 

movement of cars, a~d nor2 intensive use of other inputs. ''l'" . ;: _aere ... ore. 

marginal cost is 2:~ove tl1e aver2.ge cost, Finally, at d2.mand D, and 
p 

any shifts in demand beyond, t~ere is a marginal scarcity rent because all 

available c2pacity is being used (Oort, p. 241). 

Grain can be stoyed and demand for railcars can be shifted to other 

than the peak period when price Pp prevails. Therefore, shippers can 

determine 1iil°rte tl-.i2:C t1:.e cost.; c£ 2 to!"~~ 5e locally versus storage costs at 

terminals ar-~ offset by lo,;-er t:ranspon:ation rat~s during slack periods. 

However, it is price flexibility that encourages the choice of efficient 

combinations. 

Since rail equipm2nt r::ust be adequate to handle surges in demand and 

yet be underutilized at other :::,eriods, there is a cost in providing a car 

fleet to handle thest.: peaks. Flexible pricing would. allow these costs to 

be allocat2d cr!'.cng those requiring a larger fleet, or alternatively lead 

to efficient sto.:-age decisions. In the short run, the flexible pricing 

of services could perform a rationing function, allocating the fixed 

supply of equipment and services to their most efficient: use. These 

prices act as signals, and as they increase, de!::la.nders of rail service 

may be able to transfer so:Tie of their demand to off-peak periods. Thus, 

in theoretic31 terms. flexible prices can ration the supply of cars and 

services as well as smooth th·~ pe,iks,. If nothing else, flexible pricic1g 
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will give railroads equality of pricing oppo::tunity with barges and trucl-:3. 

Both Br2rglurrd and Felton present the t:woretical underpinnings for a 

coc:ipetiti'.re :;eneral freight c.:ir market that de;:1ls ·-rith r:::iny o.f :..:,ese 

issues. 

It is important to note that the langu2.ge of th2 R'?.~'<- Act su3g:;sc.:: 

that flexible pr icing as such is not allowed, :ra tb.er fi:{ed seasonal 

differentials in rates are intimated. If the Ace is so interpreted by 

seasonal pricing policy, However, the fH09l,:?'r:i. of n,2asurin;; the seas:::n.::,.l 

demand for equipment is difficult. At present, only one ioperfect 

indicator exists--the weekly carloadings of graL1.. 

Dema.-nd fer- Railcars to }:L_1"le Gr:1i.n 

Weekly carloadings of grain reflect peaks and troughs of rail coveme~ts. 

As such, they are not strict measures cf grain shipp2rs 1 de=and for freight 

cars since they reflect only the cars lo2ded; demand for cars may have 

been much higher. Also, so!!!e shippers who w:i.she:d to use :rail may have us-ed. 

alternative 12:1odes o-r stored grain because they £,:::lt that cars were not 

available; again unde:rstai::ing r.e.ilcar de;nand (Felton, p. 16)'. However, 

weekly carloadings of grain represent the best a.vailable indicator of the 

use of rail equipment if not of the demand £or such equiF:-:ent. 

By plotting the carloadi::'1gs as a weekly ti::.e series for one year. 

considerable seasonality in loading of grain in freight c::1rs is apparent. 

However j a frequency distribution of the 52 ,;;e,:;~ly c::r;:-lo~dings oi g·.:::-ain i.n. 

a year reveals otheraspects than just the seasonality of demand for £r<2ight 

cars. Relatively simple statistics such as average weekly carloadings, 

range of carloadings, and the relative frequency of the distribution can 
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provide valuable insights into the intensity and the duration of the demand 

for freight cars in a particular year. It is also possible to com.pare.these 

.. statistics with those of other years. 

One problem with using this measure to c.c:::::pare carloading activity 

among years is the change in the type and capacity of rail equipment that 

has occurred (Ra:J1;~£nd and Reinsel). For example, in 1970 there were 

• 
207,000, l10--foc.: nc.rrow-cioor boxcars ·.vith a 2,000-bushel capacity. By 

1975, only 131,000 cf these ca~s remair.sd (a 37-perc2nt decrease). In 

the same period, 3,.400-bushel or larg~r capacity covered hoppers showed a 

34-percent increase.from 170,000 to 228,000 cars. However, chese latter 

car types are not all used for grain transportation. 

Total grain carloadings for the year (no distinction is rr.ca.de among 

cars of varying capacities) have varied·£roo a low of 1,278,000 carloads 

in 1971 to a high in 1973 of 1,632,0C;O carloi.iJs (':::able -, 
.L) • FluctuatiO::'sS in 

total carloads occur from year to year. Fer exanple, an increase of 322,000 

carloads between 1972-73 and reductions of approxi~tely 200,000 carloads 

between 1970:-71 an:d 1973-74 are show-n. Thzse yearly carload figures reflec!: 

the impact of variations in freig.½.t car demand on th·e rail system over the 

longer term. 

The range of carloadings in a particular year reveal the difference 

between the peak and trough weeks. Within years, curloadings have 

fluctuations between low w.eek to high w,~ek 0£ from 15,000 to 23,000 carloads. 

Between 1970 and 1975, the lowest we~k had 13,700 carloadings and the 

highest had 38?100. Holidays tend to reduce the carloadings for the ,;reek; 

.this influence has not been eli:::iinated in these calculations. 

It is these .,..,arious highs and lows ia1 dcrr.a1~d that occur within and 

.among years that are of significance si::1.te service capacity must fluctuate 



Year 

: 
1970 

1971 

1972 

1973 

1974 

1975 

• 

" Table l.--Railc.:1rs Loaded wich Grain 1970-75'-

Total 
52 

1,469 

1,278 

1jJ60 

1 ,. P·) , Ou-

1,!,71 

1, 3!-t3 

1,".::2:Y: 

28.2 

-"l'.H 24.6 

-:-82 26o2 

+'l';') 
...;~.t:- 32e3 

-21.l 23~2 

-128 25.S 

value 

(T'no11"' a" .-1-., • _,._1 -·~~--~ l: i c.:.:-:~} 

20.0 15.4 35.4 

16.4 17.l 33.5 

16,l 1 ~ -
~ I • I 33.3 

23.3 llt a 8 38.l 

19,0 15.9 J4.9 

13.7 22 .. 6 36.3 

: Coefficie:1t 
ot 

v3.ri2tion 

14 

16 

18 

9 

, 1 
.l.-

22 
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according'l:1 to 11sndl2 t:i Jse pe:1~<.s 0.r.d troughs. Th~re likely are costs to 

the railroads invob,d in th;se fl:..1ctuations si!1ce it is unlikely that th2'1 

only rcfle:c.t car supply variability as S.C"."D.e r~·ould At present. 

also 

than the carginal co3t for tb.e Ca?acity they use -;~"l-1il2 .- - 1 o-rr-pea,K t1sers 

., 
benefits frc2 a high2r capncity cs= fleet in che forill 0£ cuicker service 

htghest ar:d lo~.;:::st tr--J-ugf1 ".-J2ek c21.rloading 9 ;-;hieh. occurred in 1973 .and 1975, 

was about 10,000 c.~rloads (Ta.bl~ 1) ~ The peak 1~1e2k car loadings among th-2 

years varied from tl1e lG"':.-;,~est to tI1e 11igt;est b:.t 2.Go11r. -~,600 carloads. 

Carloadin;s in excess ot ~6,JCO per ~eeK occurc2ci in 1S75 and 1973. 

l-l0"":,;7ever, :--2lati-•✓-2 fr2q11-,2rrc:l distributions far e.2.:-.:h ;rear sl-:.c-r-~ that al:::cst 

12 percent of t1"12 1973 r:'12.e.kly carlo2dings ~42-re in the 36)000+ _class ir:ter~,~11 

versus just 2 percent in 1975. I~deed, in 1973, al~osc 60 percent of the 

weeks sho~ed lo~dinga in excess oi 32,000 carloadings per ~eek, illustrati~g 

the intensity of c::irlc:cl.,ii.n;_:;s tl12.t y;;;3.r. For the other y2.:'!rs. only 20 p,c:r-

cent of the ,•12e:zs had carloadJ.ngs in e_",.·,.e,:..,,_, of this figure. 

The coeff:f_ci2r:t 0£ variation indicates :he spread of the distribution 

relative to the ::--"u::::bcr of carloadings. The coe£fic.:.2nt -value is smallest 

for: 1973, .::1 pericd oi int:2.n.,dve use. The ir..tensity of car loadings was 12.c=::3 

in 1975 whi::h h:d a •:oefficient vnl,ie of 22 p;-:;rcent (Table 1). Prolongd 

periods of intensive . . ' c.ar J..oact:tL1gs result in i~creased congestion costs for 

·" ,. 
pcrfods of r:w.y reflect the tnher2nt seasonal 
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demand varLi.tiiity of the grain industry. 

loadings. ~Jh.ile the transportation service cannot be st1.lf ted fro:n yrre 1::(~.~~2 

period to aaoth.e:::-, the co~c;.c()ciity c~1.n ve s1tored and its shipn:ent:s rle::e.:::-r,::d 

to nonpeak . ' periocs. a.vcra~i:lg out weekly ~arloading3~ fewer rsilczrs 

are 11ecde<l i!.l t:le 2,r2.in fleet to rnov~~ -c.he sar:1e aic.ou~!..t of grain, ;Tith -.~~,~,·-~c. 

ac.count for i::vestwr~r:t i:1 storage f:3.cilj_tis.s closer to production areas to 

allot;r a scootJ1e:r dist:ribetion of -r1oveill.ents .- The focus here is en I)OGsibJ.e 

investu2ent cost reductions due to a smaller grain car :fleet. 

Table 1 present~d the yearly carload figures ior grain~ Assume that 

approximately _grai11 "I:•• .... ., YilOVe<l Oj 1,. ,.... ..•. ".'"'V.,,.. t!upe.-..i.., the 

by boxcar. Using the car.L:lr:::.din;s and the tur:iaround 1:ir:-£: for boxcars a::ui 

covered hoppers, it 1:s possible to 2sti2ate tiie s1.z2 of the grain car 

required to ·s.)Ve the volune actually observed. The calculations prcce2,:: as 

follm.7S: 

L 1/3 x annual gr:d:1 carJ.oadin:;s = number of bo:ccar loadings 

2c 2/3 x anr~ua.1 groin C8.::loc.dings = nt~Wer oi co-v-9'!:"ed hopper 
car loadings 

3. 365 cfovs ------
l'urnarov.nci L.ir::2 J:.or: bOi'-:cars 

-= m.::tb er of tirr:2s a boxcar turns 
over/year 

4. _________ 3_'5_. 5--20)_·s _______ _ 
ci~2 ior co?2rea hopp2rs 

-- '"''tft'be,.. oi ti:r::es a co,rered 
hopper tu~:ns over jyear 

6. 

Boxcnr csT!o~din~s ----
'l'utT1ov2r ·cace tor D,J:~c.J.rs 

Covered hc_,_-,_D_ er c:rlo:10._·_I_,_l_'._'_._s ____ _ 
~ n.1..1tlber 

Turno'\-r,;;r r- .1c2 i. •.) =: cvv,:;: t·2c1 i1opp2rs 
of covered hoppers n2eJed 

7. Number of oo:c~ars + I·;.t;r::ber of cover~d hopp~rs n::?e:ded = total grain 
~ar fleet that ~~ved the grain 

Berglund: dc:velopcd a tec:mique to determ.ine the numl-Jer of frei6hc ,..,, .., ··•~., (.1 .,__...,.;;;, 
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' that could be eliminated by smoothing peak periods in general freight move·-

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

of cars is used at th~ peak. These c3lculations proceed as follows: 

--· p-:.:rcent..:1ge mea·n is o.f peai'.\. , 

9. Percentage m'2an of -peak x total grain car fleet= number of car.s 
required to me2t the av1;:ra 6e w,~ekly carlo.:..ds 

10. Total grain car fleet - s;r3.i.:i. cars neederl. to tr.8et the average 
weekly carloads= nuBoer oi exce.s.s c2.paci1:y cars 

11. Total invest:2ent cost= excess cars x avernge cost of a freight 
car ($25,000) 

For 1973, which had the snallest numb9r of excess cars according to t~e 

analysis, a total investment cost savings or $374 mill.ion is possible. Tb.e 

investment cost of increased country sto_rage facilities would reduce this 

amount. 

Summary 

According to the RRRR Act, the ICC must establish procedures to allm-1 

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

pricing in the fac2 of peaking problems is efficient. From an examination 

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

there is the possibility that this n:easure is a better reflection of the 

supply of cars, particcilarly in years of intensive grain novements, than 

it is of de!TI.2..nd. ·ender these circumstances, information on car loadings reust 

be supplemented by :aeasures of excess deir.ands and the cost of meeting thos2 

demands for an efficient pricing process to be develo-ped. 

This paper has also identified a way of estimating the car investment 

savings associated with a smoothing of seasonal demrmds. Since grains c~n 

be stored, they can be shipped at different time periods. Therefore, 

sa.ving:3 are possible if less rail cars are needed to move a smoothed out 

pattern of grain shi?ments. A trade-off exists, however, since such a 



• 

12 

pattern iir.plJes an increased investment in local grain storage facilitit:s. 

The impact of· fluctuating rail rates, whe.t:1er positive or n2gative, ·,._1i1l 

surely be felt :b the grains area. Beth of t;12se r;_ue.~,t.i.ons should he 

examined closely. 

.6 
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