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CHAPTER I 

INTRODUCTION 

The primary mode o f  transportation for agricul tura l products 

in the Unite d  States has his torical 'lybeen the rail roads. They have 

been the l eas t cos t means of transpor ting mo st l ow va lue agricul tura l 

commoditie s l ong dis tances to markets wh ere water transportation has 

not b een avail ab l e. Today, however, the us e o f  rail roads is being 

e c l ipsed by the ris e  o f  competing modes,  especia l l y truckin g. 

When the c ountry was devel oping in the nine te enth and ear ly 

twentieth centuries,  railroads greatl y  increas ed th e mobility of th e 

popu l ation and opened up vas t par ts o f  the western l ands for· s e t t l e-

ment. There was no comparab l e  na tional sys tem o f  transportation, as  

wa terway trave l was subje c t  to physical limita tions and moto rized 

trave l had no t yet been deve loped. As earl y  a s  the 1920 ' s  rail-

roads began to experience compe tition from trucks and barges. Pub l ic 

inte rest in trave ling by motor vehic l es sparked s tate and federa l 

gov ernments to bui l d  and improve highways whi l e  improved mo tor 

vehic l e  techno l o gy al l owed trucks to increas e both capacity and speed. 

Where navigab l e  rivers exis ted, barges  became more popul ar b ecause o f  

channe l improvements by the U .  S. Army Corps o f  Engineers, deve l op-

1 ment o f  large tow b oats, and free acce s s  to wat erways. Minima l 

1u. S., Congres s, Senate, Committee on Agricul ture and Forestry, 
Pre l ude to Legis l a tion to So lve the Growing C risis in Rural Transpor­
tation, Hearing, 94th Congre s s ,  1s t Ses s ., Feb ruary 10, 1975 (Washing-
ton : Gove rnment Printing Office, 1975 ), p. 18. 

. 



regulation o f  truc ks and barges gave them more l eeway in th eir rate­

making ab i li ty to compet e wi th the regul ated rai l road indus try.2 

The rai l roads b egan t o  face financ ial d iffi cul t ies in the 1960' s 

when compet i t i on from t rucks and barge s reduced the rai lroad' s share 

o f  the freight t raffic and added to a poor profit pic ture. In six 

years out o f  th e decade the rate of return fai l ed to reach three per-

2 

3 
cent and the average rate of return for 1960- 74 was only 2. 78 perc ent. 

I nsuffi c ient earning s  and th e inab i l i ty to at trac t funds in the 

cap i tal market s force s ome rai l roads i nto bankrup tcy. Other s  were 

forced to abandon some of th eir  unprof i tab le l i nes. In 1960 there 

were 329, 704 mi l es o f  track in  the U. S. By 1974 there were only an 

e s t imated 326, 000 miles and an increas ing number of abando1unent 

pet i t i on s  had b een filed.
4 

The·ma in prob l em of U. S. rai l ro ads today i s  the inab i l i ty to 

obtain suffic ient sums of money becaus e of their de c l ini ng market share 

to s imul t aneous ly c ontinue operat ions, meet debt ob l ig at i ons, and main­

tain and improve fac i l i ti e s. 5 

2Ibi d., p. 20 . 

. 3u. S. Congress,  Senate Commit tee on Ag ricu l ture and Forestry. 
Prelude to Leg i s l at i on t o  So lve the Growing Cri s i s  in Rural Trans­
portation, Hearing, 94th  Congress, 1st Sess. , February 10, 19 75 
(Washington : Government Printing Office, 1975 ) ,  p. 21. 

4Ib id. , p. 20 
5Marc A. Johnson, Conununity Evaluat ion of Ra i lroad Branch Lines: 

Pr inc iples and Procedur es, (Eas t Lansing, Mi chi g an: Mi ch igan State 
Univer s i ty, 1975), p. 4 .  



Underl ying this is the fac t  that rail roads are unab l e  to get  capita l  

for improvements and operating expens es becaus e they a r e  poor ris ks 

3 

due to the number of bankruptcies of maj or rail road comp anies and they 

exhibit l ow rates of re turn. This has contributed to a further deteri­

oration of s ervice and equipment which has l e d  to periodic shortage s of 

rail cars. The prob l em is aggravated by the ability of tru cks  and 

barges t o  engage in rate compe tition with the r ai l roads for the move­

ment of munanufac tu red farm products because of le s s  s tringent regul a­

tion. For thes e  re asons it is difficul t for th e rail roads to regain 

a greater share of the market and to generate revenues . 

The de terioration of railroad s ervice is espe cia l ly dis turbing 

to many agricul tural s hippers . Shippers o f  agricu l tural products  

depend on trans portation to give their product s market value by 

ge tting the m  from p l ac es of excess supp ly to p l a ces  where th ere is exc­

es s demand . Be cause of the nature of agricul tural products-- they are 

bulky, often mus t be mov ed a long dis tance, have low value per unit, 

and often need spec ia l  s ervice s - - the cos t of tran sportation makes  up 

a re l ative ly l arge p ar t  of the fina l va lue of the produ c t  which reaches 

the ul timate consumer. Thes e characteris tics provide a s tron g  incen­

tive for shippers t o  s eek the lowes t cos t  mode to transport their 

pro duc ts. Th ey de sire from this mode re l iab l e  s ervice and fl exibility 

in shipping to me e t  s e as onal demands . The cos t incentive is particu­

l arly impor tant to South Dakota shippers whos e  dis tant l ocation from 

marke ts caus es  transportation cos ts  to b e  a l arger s hare o f  tota l 

co s ts than for thos e s hipp ers c loser to mark ets . South Dakot a  farmers 



mus t  me et the market price and there fo re g et l ower net i ncome when 

transp ort at i on c o s t s  are higher .  

Rai l has  b een t he l owe st  cost means o f  t r ans porat ion for many 

sh ipp ers . Recent l y , however ,  shipper s have become more c oncerned 

4 

with speed and s ervice , perhaps because  truck rate s  have b ecome more 

compet i t ive with r a i l  rat es than in the pas t . B ecau se the ra i l roads 

have b een unab l e  t o  rep l ace and r epair rai l cars and t rackag e due to  

finan c i a l  di ffi cu l t i es , much o f  the  r ai l roa4 s ystem i s  i n  disrepair . 

Thi s  can b e  damag ing to  sh ipper s through l o s s  o f  inv entory due to grain 

spi l l ag e  from c ar s . Uns afe t rackage a l s o  forc e s.ra i l  traffic to 

trave l a t  s l ower speeds . The rail roads have a l s o  ha d d i fficu l t ies 

enl ar g i ng the cap ac ity  of th eir fleet s  becaus e o f  l ack of  cap i t a l  

t o  buy new and more modern c ars . Therefo re , there are peri od ic 

shortages o f  cars , especial l y  during p er iods of p eak demand .  It a l s o 

takes l onger for the cars  to get to the elevators t o  p ick up the 

sh ipment s and l onger to get to market . Th is impos e s  add i t i onal in­

ventory cost s . The e l evat or op erator wai t s  for r a i l c ar s  wh en he 

cou l d  be receiving and s hipp i ng mor e grain . If the s l ower speed and 

h igher r i sk of  grain l o s s  or rai lro ad shipment mean s  th e s h ipper i s  

unab l e  t o  g e t  h is grain t o  market when the p ri ce  i s  the h ighes t , i t  

may b e  advantageou s  fo r him t o  switch to  another mode. The ab i l i ty 

of t rucks t o  provide fas t  and frequent service wi th l ess chance of  

gra in l os s , a l ong wi th the  abandonment o f  rai l service  in s ome areas 

where b arges are not avai l ab l e , has i nduced a sh i ft to the use o f  

trucks i n  the movement o f  agri cul tura l commodities. 



The ab andonment of  trackag e and the bank rup t c i e s  o f  Northeas t ern 

and Midwes tern rai l roads  have al armed the government about the s tate 

o f  th e nat ion ' s  rai lway system . There are reason s  for this concern . 

Rai lroad s  have certain advantaQes when shippi ng goods whi ch ar e bulky 

and have l ow value  such as lumb er ,  coa l , grai n , and fann ma chinery . 

I f  rai lr oads are not ava i l ab l e  to ship the s e  g ood s , more exp ens ive 

transportat ion a l terna tives may h ave to  be us e d . I n  South Dakota , 

where b arge trav e l  i s  not avai l ab l e ,  trucking i s  th e onl y  mod e  of 

transport s hipp ers  can turn to . Another concern , espec i a l ly i n  rural 

ar eas , i s  the c ap ac ity of  roads and highways to  �arry addi ti ona l 

traff i c  i f  the rai l road s  abandon more l in es . S ome rura l roads were 

not bui l t  to  hand l e  l arge amount s  of traffi c and wou l d  have to be 

improved . A third reason for concern i s  that the ra i l roads  are part 

5 

o f  an intr i cate nat ional defense system whi ch connec t s  the di fferent 

par t s  of th e country . I f  the rai lroads fai l , th i s  defens e sys tem cou l d  

be weakened . 

I mportant to  South Dakota i s  the fac t tha t  i f  rai l serv i ce i s  l os t ,  

i n  may pos s ib l y  b ecome more difficu l t  and co s t ly t o  ship the s tate ' s  

chi e f  export , agricu l t ur al commodi t i es , out of  the s tate . Then , an 

a l t ernat iv e me thod of  transportat ion wou l d  h av e  to be found . Rura l  

cornmuni t ies may al s o  l o s e  some s ervices  for a time , such a s  the s hip­

ping of c ertain produc ts into and out of the c ommuni ty by ra.i l . 

W i th the prob l ems o f  rai lroad fai lure s  and abandonment s on the 

hor i zon ,  Congres s pas s ed the Reg ional Rai l  Reorganizat ion Act of  1 9 73 

i n  whi ch t h e  g overnment attempted to i dent i fy the "es s en t ial"  l ine s 
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in 18 s tat e s  in the Midwes t and Northeas t .  The Act a l so es tab lished 

the U. S. Rai lway Ass o c;iat ion (USRA) and the Consol idated Rail Corpora-

t ion ( Conrail) . The former ag ency represents  national rail pl anning 

and will h e lp in res tructuring rail roads. Th e l a t t er agency is a for-

profit org anization es tablished under the laws of the s tat es to 

rehabilit ate, improve ,  and operate rail lines which are deemed 

"es s ential". 

I n  1976, Congress pass ed the Railroad Revita l i zation and Regu l a-

tory Reform Ac t. 

regu latory r e form. 

Two primary thrus ts o f  this a c t  were ratemaking and 

6 The l aw affects  rat es  in four ways : 

(1) Permits railroads t o  raise or lowe r  mo s t  rat es  
as  much a s  s even p ercent on 30 days  no tice 
without having to get prio r  I CC approval if 
there is found to be no market dominance which 
is re ferred to in the ac t as an ab s ence of 
e ffec tive competition from other carriers  or 
modes of transportation for t h e  tra ffic or 
movement to which a rat e applies . 7 

6Rail road Revit alization and Regul atory Re form Act o f  19 76, 
Section 202(a- d) , 90 St at . 150(1 976) , 45 U. S. C. Section 802(1976) . 

7
Th e Rail road Revit ali zation and Regul atory Reiorm Act of 19 76 

s tates that "No rate of a carrier shal l be h e l d  up to a particular 
level to pro t ec t  the traffic o f  any other carrier or mode o f  trans­
port ation, unl e s s  the  Commis sion finds that such rat e reduces or  
would re duce the  g oing concern value of the c arrier ch arging the 
rat e . Any rate equal ing or exceeding variabl e  cos t is considered to 
contribute to going concern value", in the Association of American 
Railroads I nfonnation Let t er #21 82, Decemb er 24, 1975. However, 
the ICC has int erpreted market dominance as fo l lows : "A pr esumption 
of mark et dominance wil l be  made when the rate in is sue is more than 
60 perc ent ab ove the variab l e  co s t  o f  s ervice" , from the As socia tion 
of American Rail roads Information Le tter #2213 , March 2 ,  1 9 77. As of 
January 1 1 , 1977, the I CC initial interpretation of mark et dominance 
is b eing cha l l enged in court as res tricting the degree  of rate free­
dom int ended in the Act , as  s tated in the As sociation of American 
Rail road s  Tr ends , .January 1 1 ,  1977. 



(2) Promotes the estab lishmen t of rate s tru ctures 
which are more sensitive to s e as onal ,  regiona l ,  
and shipper demand. 

(3) Promotes separate pricing of distinc t rail and 
rail-related services. 

(4) Modernize s and clarifie s th e functions of rate 
bureau s. 

One of the major causes  o f  the railroads' prob lems is the ina-

bility of the railroads to al ter their rat es  quickly enough to effec-

tive ly compe t e  with the  oth er modes of transpo ration. In an at tempt 

to make the railroads mo re competitive , change s in regulation were 

made to incr eas e rate flexibility through the Rail road Revitalization 

7 

and Regulatory Re form Ac t of 1976 . The railroads now face the ques tion 

of how to utilize this greater ratemaking flexibility to increas e 

revenues by the g reates t amount po s sib le. 

Railroads need to know th e res ponsivenes s  of shippers to changes 

in rail rates  in order to determine wha t thes e changes  wil l do to 

railroad revenues. Demand e las ticitie s are a me asure o f  responsive-

nes s .  I f  rail rates are decrea sed and this caus es  a n  increas e in 

revenue s ,  or if rates are increased causing a decreas e in revenue s , 

the demand is s aid to b e  e la s tic. I f  the re is an ine la s tic demand , a 

decreas e in rail  rates will cause a decreas e in revenues jus t  as an 

incre as e in rates will caus e an increas e in revenues.  

OBJECTIVES 

The overall  obje ctive of this study is t o  e s timate the price 

e la s ticities of demand for rail transporta tion of.wheat produced in 



South Dakota in 19 74 . The specific objective o f  this s tudy is to 

es tima te the demand for rail transpo rtation in s hipping wheat and the 

corres ponding e l as ticity coefficients . By accompl is hing this , the 

impact o f  change s  in rail ra tes on quan titite s shipped by rail can b e  

e s timated. The degree of subs titutabil ity b etween rail and truck is 

a l s o  mea s ur ed by e s timating th e e l as ticity o f  s ub s titution . To 

accomplish the above , da� on 1974 grain shipments  is used to es ti-

mat e  demand functions from which the e las ticity coefficient s  can be· 

es timat ed . The methodo l ogy use d  in the cal culation o f  the ab ove 

e l as ticities wil l be discus s ed in fo l l owing chapters. 

8 

Data on g rain shipments by rail and t ruck col l ected in the parent 

s tudy for this project , "A Pil o t  S tudy to I nve s tiga te Efficient Grain 

8 Transpor tation and Marketing Sys tems for S outh Dako ta" , wil l b e  us ed . 

A questionnaire reques ting information on amounts o f  grain s hipped by 

rail and truck and des tinations of shipment s was sent to every e l evator 

operator in the s tate. Data from the que s tio nnaire was us e d  to es ti-

mat e  demand functions fo r rail transportation o f  wheat for 1 974 .  The 

me thod us ed in calcul ating th e e l as ticity figures is expl ained in 

Chapter I I . The e l as ticity of subs titution b etwe en t ruck and rail 

transportation was al so es timated to indicate the degree of subs ti-

tution pos sib l e  b e tween the two mode s as input s  in the wh eat marketing 

proces s. 

811A Pil ot S tudy to I nves tigate Efficient Grain Transportation and 
Marketing Sys tems for South Dako ta", South Dak ota S t a te University, 
Report #DOT-OS - 50229, Hune 1976 . 
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CHAPTER I I  

A STUDY OF DEMAND ELASTI C ITIES 

The purpos e o f  this chapter is to provide background informati on 

about the rne thodo logyus ed in this s tudy. The concept of e l as ticities,  

including formul as and explanations o f  the va lue of the e las ticity 

co efficient are dis cus s e d  in the firs t s ection of the chapter. A 

review o f  l it e rature on the e l as ticity o f  demand for frei ght trans -

por tation is pre s ented next, with five s tudie s  being dis cus s e d. The 

las t s ection of the chapter is devo ted to an expl anation of the me thod-

o l ogy us ed in this s tudy. 

The economic characteris tics of th e rai lr oad and truck indus tries, 

especial l y  the rate -making abilities , are discus s ed in Chapter I II.  

I n  Chapter I V  the mode l s  us ed to es t imate demand e l as ticities and the 

resul ting e l as ticity coefficients are presente d. A summary and the 

conclusions o f  the s tudy are pres ented in the fina l  chapt er. 

ELASTI C ITY OF DEMAND 

One o f  the primary ob j ectives o f  es timatin g  a dema nd function, 

Q=f ( P) , is to be abl e to es tima te the respons e  in quantity demanded 

which can be  expected from a given change in price. A measure o f  

this response  i s  t h e  e l as t icity coe fficient. The price elas ticity 

of demand is de fined as " . . .  the proportional change in quantity 

demanded divided by the propor tional ch ange in price.111 
The fonnu l a  

1c. E. _ Ferguson and J. P .  Goul d, Microeconomic Theory (Homewood, 
I l l inois : Richard D. I rwin, Inc., 1975) , p. 97. 



for e l as ticity is: 

c- = liQ/Q 
� d - liP/P -

As the change in P b ecomes smal l ,  bP and liQ approach zero and 

their ratio 6Q/6P approaches the derivative dQ/dP. The formula for 

elasticity now becomes: 

£ = 
d 

dQ/Q = 
- dP/P 

10 

S ince the purpos e of the price e l asticity measure is to de t ermine 

the respons ivene s s  of one variab le  to changes in a se cond variab l e ,  th e 

sign of the coe ffic ient is irrel evant and the abso lute value ( j sd l ) is 

us ed. 

I n  order t o  rel at e  elas ticity to revenue, the fol l owing ana lysis 

is pres ent ed To tal r evenue (R) equal s pric e per unit times the numb er 

of units: R=PQ. Marginal revenue (MR) = 
dR 

= 
d (PQ) 

= P + � = 
dQ dQ dQ 

Q dP P (l + p 
dQ

) . 

- p dQ However, sd - - Q dP" Therefo re MR = P (l - l). 
£ 

From 

this re sul t, the fo l l owi ng three rel ationships can b e  obtained: 

(1) I f  l ca l >l , for a smal l decrease in price a mor e  than propor­

tional increas e  in Q demanded resu l ts .  Marginal revenue is 

po s itive and to tal revenue increase s as Q demanded (output) 

increases. Demand is said t o  b e  e lastic in this case. 

(2) If l sd l = 1, the smal l percent age decrease in price is 

exact ly offs et by an equal p ercentage increas e in quant i ty 

demanded, marginal revenue equals  zero , and total revenue 

remains the same. In this case,  demand is o f  uni tary 



e l as ticity. 

(3) I f  l e:d l < 1 ,  a smal l de creas e in price is accompanied by a 

l e s s  than proportional increas e in Q demande d ,  marginal 

revenue is negative, and total revenue de creas e s  as output 

increas es . This is cal led ine l as tic demand . 

11 

Graphical ly , point e l as ticity can b e  s hown by using a demand func-

tion (Figure 3. 1) . The demand curve is FF' and the point e las ticity is 

to be de termine d at Point B wher price is·D and quantity demande d is 

OE. If  1 ine ABC is cons true te d tangent to the demand curv e at B, ABC 

wil l have the same s l ope at B as the demand curve has . The s l ope o f  

ABC is the change in p rice divided b y  the change in quantity demande d 

(llP) h. h . AD Th . f h. . llQ OE Th . . 
llQ w 1c i s  OE" e i nvers e o t is is  llP  or Ao· e price- quantity 

re l ationship is g�. Therefore , the point e l as ticity at B is: 

_ llQ P � OE OD _ OD 
e: - llP Q - AD OE - AD

. 

Price $ 

A 

D 

0 
E C Quantity 

Figure 3. 1: GRAPHICAL ILLUSTRATION OF POINT ELASTIC ITY 



ELASTICITY OF SUBSTITUTION 

Anot her important e l asticity measure is the e l as ticity o f  sub -

stitution . The e las ticity o f  subs titution meas ures t he r e l ative 

responsivenes s  o f  the ratio of two productive factors to given pro -

portional changes in the marginal rat e  of technical subs titution 

between the two fact ors. The formu l a  for the e l asticity of substi-

tution b etwe en rai l  and truck is: 

QR Ii R Ii -QT T 
a = ... 

QR R 
QT T 

Where: QR 
= the quantity shipped by rail 

QT 
= the quantity shipped by truck 

R = the rail rate 

T = the t ruck rate 

The significance of the above calcu lation is that according to 

12 

whether the e las ticity of subs titution is greater than one, unity, or 

l e s s  t han one, if the rail rate to truck rate ratio increas es, the 

quantity shipped by rail to quantity shipped by truck ratio wil l 

decreas e, s t ay the s ame or increas e .  

LITERATURE REVIEW 

Benishay and Whitaker 

This s ec tion contains a review of five s tudies p ertaining to 

freight transportation demand elas ticities. In a s tudy o f  the common 
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carrier fre i gh t  transportat ion indus try,  Ben i shay and Wh i taker2 

es t imat ed demand e l a s t i c i t i e s  for rai l , motor , and water in an e ffort 

to compare the demand for freight transporta tion by mode. Transpor-

tati on is a fac tor of product ion us ed to move goods from the point 

of produc t ion t o  the point of ut i l i zation and i t s  demand is  derived 

from that for the· fina l produc t ,  and therefore a demand curv e can be 

der ived for each mode . Benishay and Whi take r e s t imat ed a demand 

function for each transport mode for the pos twar year s by us i ng a 

l inear t i me- s eries regres s ion. The dep endent variabl e used was per 

capi ta ton mi l es and the independent var iab l e s  inc luded were trans -

portation pr ices  (an aggregate mode pri ce measure wa s uti l i z ed) , 

pr ices  de f l ated by the Consumer Price Index , urban c oncentration ,  and 

a time t rend. Three s e ts of regres s i ons we r e  empl oyed , wi th the firs t 

s e t  using ac tual var i ab l es , the second us ing th e i r  l ogarithmic value , 

and the thir d  us ing the firs t di fferences of th e logari thms of ac tua l 

values. Data us ed for the compu tat ions were t aken from th e years 19 46-

59 and 1961. The demand e l as tic i t ies for the three mode s  derived from 

the regre s s i ons on the l og s  of the variab l es were - . 269 for wa ter , 

-1 . 150 for motor carri ers , and - . 766 for rai l . The e l as ticities  

derived from the  equation of  the fi rst  differenc e s  of  the l ogs  were 

-.264 for water , - 1.873 for motor carrier and -.842 for rail . 

2Has ke l  Beni shay and Gi lbert R .  Wh i taker , Jr. , "Demand and Supp ly 
in Fre i ght Transpor tation" , Journa l of Indus tri a l  Economics:  XI V ,  
(1966) , pp . 243- 262 . 

324771 SOUTH DAKOTA STATE UNIVERSITY LIBRARY 



Limmer 

The fir s t  me thod us ed to es timate demand e l as ti cities in the 

current s tudy fol l ows that us ed by Limmer in his study o f  the e l as-

tic i ty of demand fo r rail road transportation of fre sh fruits and 

vegetab l es in F l orida.3 Lirruner dete rmined the fo l l owing : (1) the 

degre e of corre l ation b e tween rail - truck ra te differences and each 

carrie r's s hare o f  th e traffic; (2) the e l as tici ty o f  demand for 

rai l; and, (3) the op timum l eve l of rai l  ra tes to the rail road . 

Thes e w ere found fo r eigh t commo dities and twe l ve mark ets . A demand 

func tion fo r rail s e rvice was formulated from a l inear regre s s i on 

equation using rail percentage of tota l unl oads at a marke t as the 

dependent variab l e  and the exces s o f  rail over t ruck rates as  the 

independe nt variab l e. Limmer us ed eigh t regres s ion equations - - one 

14 

for each o f  the fruits and vege tabl es . He es timated eigh t e l as ticity 

coe fficients by measuring the ch ange in the rail percentag e o f  total 

unloads accompanying a one per cen t change in the rail rate. All eigh t 

coe fficients were e l as tic, or greater than 1.0, indica ting tha t given 

percentage changes in the rail road rates  are es timated to re sul t in 

greater perc entage changes in the rai l percentage of total un l oads. 

To conc lude his s tudy, Limmer es timated the opt i mum rat e  which yie lded 

the maximum amount o f  revenue in ex cess of out- of- pocket cos ts. For a 

3Ezekial Limmer, "The El as ticity of Demand for Railroad Trans­
porta tion of Florida Produce", Journa l of Farm Eco nomics ,  XXXVII, 
(19 5 5 ) , pp. 452- 460. 
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commodi ty with an e l as t i c  demand for rai l s ervi ce, l owe r rai l fre igh t 

rates res ul t in h i gher volumes of rai l traffi c and hi gher gros s reve� 

nues. The h igher volwnes of traffi c account for higher total vari ab l e  

cos ts for th e ra i l road be cause thes e cos ts vary d i r e c t l y  with. v.olume. 

For s ome commodi t i es ,  increases in variab l e  cos ts  woul d exceed in-

creas es  in gros s revenues resul ting from l ower l ower rates. For oth er 

commodities  incre ases in gross revenue s woul d be g reater than increas es 

in variab l e  cos ts. When comparis ons were made with ac tua l ra tes it was 

found in ev ery case  that current average charges w er e  ab ove th e optimum 

ra te s as shown in the fol l owing tab le.
4 

Comma di ty Ac tua l charges Charge s maximi zing Percentage dec reas e 
income ab ove out- in ac tual rates 1 

of-pocket  c os ts atta in maximum net 
income. 

Dol l ars per Dol l ars per Percent 
100 pounds 100 pounds 

Beans, s nap 2 .12 1.95 8.0 
Cabbag e 1 .5 1  1. 45  4.0 
Ce l ery 1 .  78 1. 72 3.4 
Corn, green 2.01 1.99 1.0 
Grape fru i t  1. 26 1.1 4 9.5 
Oranges 1.16 1. 09 6.0 
Potatoe s 1. 25 1.22 2.4 
Tomat oes 1.82 1. 74 4.4 

As far wes t as Chicago and S t. Louis. 

Tab l e  3.1.  COMPARI SON OF OPTIMUM AND ACTUAL RATES I N  L I MMER STUDY 

4Ib i d, p. 460. 



Mikl ius 

"
k 

. 5 Mi l lus fol l owe d Limme r' s s tudy by es timat ing th e demand for 

truck and rai l  transpor tation for Cal i forni a  let tuce. Data from a 

samp l e  of l e ttuce s hipment unloads by truck and rai l  at.major des t i -

nations was taken and these data were combined wi th ac tual rai l  and 

truck rates . Mikl ius assumed tha t lettuce sh ippers had an e ffe ctive 

choi ce be twe en truck and rai l  to a l l  des tina ti ons consi de re d; thus, 

th e shippe r's choi ce  of mode wou l d  be bas ed on the rates . Sing le-

equation regre s s ions were app l ied,  wi th sh ipments by rai l and ship-

ments by truck as the dependent variabl es and rai l fre ight rate, 

truck freigh t  rate , si ze of the marke t (tot a l  shipment s ) , and a 

16 

.dummy variab l e  account ing for reg i onal d i fferences as th e independent 

variabl es. The calcul ations were repeated us ing tot al  sh ipments to 

a spec i fi c  des t ination . Elas ti city coe ffic ient s found were: 

(1) rai l - a range from - 3.19 to -1.97; (2) truck - a range of - 5 . 08 

to - 3 . 36 . C ros s - e l a s t i ci ty of demand was es timated a t  +1.00, imp ly-

ing re l a tive eas e  in subs ti tut ing the two modes . The results found 

by Mikl ius were comparable to the res ul ts found by Limmer, whos e 

es timates range d from - 3. 6 to - 1. 9 for ra il  transp or tation of the 

e ight fruits  and vege tables . 

5 wal t er Mikl ius, "Estimating the Demand for Truck and Rail 
Transpor tation: A Cas e  S tudy of Cali forni a Le t tuce" , Agricultural 

Economi c s  Re search , XIX, (1967) , pp . 46- 5 0. 
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Per l e  

Another s tudy es t imat ing demand e l as t i c i t i es was done by Per l e . 6 

The purpose  o f  his  s tudy was to estimate t h e  demand for motor and rai l 

transportation at the regi ona l and commod i ty l ev e l  for th e years 1 9 5 6-

1960 . Per l e  s e t  up a framework for others t o  fo l l ow in e s t imat ing 

demand . H e  stre ss ed that one o f  the c e ntral det erminant s  of the 

quant ity  demanded of any good is  i t s  pri c e . Th e re fore , pr i c e s  p l ay 

an important ro l e  in h i s  mode l. Per l e  us ed mu l t ip l e  l i near regre s s i on 

to es t imate demand functions .  Conswnpt ion o f  e ach tran sport mode 

expr e s s ed in quantity of a co1fu�odity shipped was us ed as th e depend-

ent v ariab l e  and indep endent variab l es were t h e  price  o f th e trans -

port mode and the prl� · >f the a l t ernat e t ransport  mode . Per l e  a l s o 

used a second mod e l  in his  analysis.  An e l as t i c i ty o f  sub s t i tution 

mode l was in troduced where the ratio s of quant i t i e s  consumed and 

prices were l inked . The dependent var i ab l e  was th e ratio o f  quant i t i es 

s hipped by each mo de and the independent var i ab l e  was the ratio o f  the 

pri ces of each mode . 

I n  trying to ans wer the ques t ion o f  how prices hav e influenced the 

consump t ion of transportati on fo r th e nat ion a s  a who l e  and for partic-

u l ar c ommodi t i e s , Perl e ana ly zed the fo l l ow ing : ( 1 ) aggregate trans-

port demand for a l l  commodi t i e s  in the contin ent al  Uni ted States; 

(2) t ranspor t demand for the nat ion by major commod i ty groups; 

6 P er l e ,  The Demand for Transportation. The Uni vers i t y  o f  
Ch ic ago. 1 96 4. 
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(3) tota l r�g iona l transport demand (a l l  commodi ties taken together) ; 

and , (4) i ndiv idu a l  reg ion-commodity combi nations . P e r l e  used five· 

classes o f  c ommod iti es and n ine regions over a per iod o f  five years 

for his analysis . He produced many e l asti c i ty figures ·which he lped to 

fonnu l ate h is fi ndings . One o f  his findings was that , nati onal l y ,  

there has been a pe rsistent increase i n  motor carr i er tonnage and a 

sma l l er ,  but obvious , decrease in railroad tonnag es . Over time , motor 

carri ers have captured l arge� shares o f  the commodity transportation 

markets . Per l e  a l so found that the div ision of  mark et shares was 

fairly unresponsiv e  to the price ratio . Therefore , h e  p ostu lated that 

the transportation rate at wh ich a sh ipper ships his product to · market 

has not be en the primary cause of the increase i n  motor c arri er market 

shares . 

Berger and N e l son 

7 I n  anoth er study , two North Dakota economists , Berg er and Nel son ,  

dev e l oped demand e l asti c ities for ra i l  transportation o f  hard red 

spring wh eat for a l l of  North Dakota , seven counti es in Mi nnesota ,  and 

16 counti es in South Dakota for 1 96 5 -67 . O f  pr imary con cern was th e 

movement of grain from country e l evators to th e Minn eapo l is-St . Pau l  

and Du l uth-S uperior markets . The country el evators surveyed were 

those l ocated on maj or highways . Thus , shippe rs cou l d  mak e  an 

7Do na l d  W .  B erger and David C .  Nelso n ,  An Analysis of the E l as­
ticity of Demand for Rai l  Transpo rtation of Hard Red Spring Wheat , 
( F argo ,  North Dakota: North Dakota State University , 1 9 70) .  
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effec t ive choi c e  between rai l and truck . A comb ina t i on o f  areas was 

used in the ana l ysis- - the three states taken togethe r , each one taken 

separa te l y ,  and pair- wise comb inati ons of states. Mul tip l e  l i near 

regression was used to formu l ate 21 demand vunc t i ons in ·wh i ch quan t i ty 

of hard red wheat in bushe ls per year shipped by ra i l  to  markets was 

used as the dependent variab l e ,  wh i l e the indepe ndent variab l es were 

rai l rates , truck ra tes , and the quant i ty o f  mark e tab l e  hard red spring 

wheat in bushels per year from country eleva tors . After the demand 

func t ions were formul ated , four price e last i c i ty co effi cients were 

found - - po in t  e l astici ty , arc elasti c i ty ,  and two averag e arc e last i c i ty 

figures . Th e range of the four figures was used as the perti nent 

e l ast ic i ty . I n  each o f  the 21 cases , the e l ast i c i ty was greater than 

1 . 0 ,  indica t i ng that  the demand for ra i l  service  was elast i c . B erger 

and Nelson then compared the ac tions o f  truck and rai l ra tes and 

quant i ty of marketab l e  grain in an e ffor t  to ver i fy the ir resu l ts. 

From this ana l ysis they conc luded , much as Per l e d id , that variab l es 

other than pr ice , such as supp ly of  rai l  cars and truck and service 

consi deratio ns also influence the choice b e tween shipping by rai l and 

shipp ing by truck . 

METHODOLOGY 

The scope of this study was l imi ted to four rail  l ines carrying 

whe at  from e l evators in the state to out-of-state  marke ts . The four 

l ines and corresponding destinations are : ( 1) Ch i cago and North 

Western from Rapid  C i ty and l eaving the state a t  E l k to n; destinations 

are Minneapo l is - S t .  Paul and Sioux Ci ty; ( 2) Chi cago , Milwaukee , 
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St . Paul & Paci fic from Rap i d  C ity l eaving th e s tate at Canton ; desti­

nati ons are Minneapo l is - St .  Paul and Sioux C ity; (3) Chi cago , Mi lwau-

kee, St. Pau l  & Paci fic from Ab erdeen ( continued from North Dako ta) to 

Sioux C ity ; destina t ions are Minneapo l i s-St . Pau l and S i oux City ;  (4 )  

Chicago , Mi l wauk ee , St . Paul & Pacific from White Butte ( continued from 

North Dakota) to B ig Stone City ;  desti nations are Dul uth- Superior and 

Minneap o l is -St. P au l. Lines 1 through 3 are c l as s i fied as b ranch l ines 

d 1. 4 . B . 1. 8 an ine 1s a main i ne . These l ines were chos en because they ran 

c lose to pr i ncipal through h ighways so that a cho ice b etwe en ra il and 

truck cou l d  b e  made. Another criter i on for choos ing these l ines was 

that they carry enough traffic so that a sign ificant amount o f  data 

could b e  obtained . 

Data for th is study were co l l l ected through a ser ies o f  questi on-

naires sent out in conj unction w ith another study ,  " A  P i l ot Study to 

I nves t igate E fficient Grain Transportation and Marketing Systems for 

S outh Dakota". 9 A quest ionnaire reques t ing information on gra in ship-

ments for 1 9 74 was s ent to every grain e l evator operator i n  th e sta te. 

F igures requested were total quantity o f  gra in s hi pp ed by rai l and 

truck in  bushe l s ,  destinations o f  sh ipments , and truck rates . Onl y  

questionnaires from e l evators along the ra i l  l ines and hi ghways used 

were cons idered. 

Rai l  r ates from each e l evator to sel ected destinati ons were found 

S
A l ine is des ignated as a branchl ine i f  i t  handl es at l east one 

mi llion but l ess than 5 mi l l ion gross tons annual l y  and is not desig ­
nated as a de fense- essentia l  branch l ine . B main l ines are through or 
feeder routes which carry l ess than 20 m i l l i on g ro s s  tons but at l east 



in the Minneapo l i s  Grain Exchange Rate Book. 1 0  Tnick rates were 

obtained from a r at e funct i on devel oped as fo l l ows : (1 ) t ruck rates 

2 1  

t o  se l e ct ed des t i nat ions were ob tained from the quest i onnaires : (2) a 

l inear regress ion equation was then estimat ed us i ng distance  as the 

independent var iab l e  and the rate as the dep endent v ar i ab l e ;  ( 3) the 

func t ion was then used to estimat e rat es from any el evator to the 

se l ec t ed destina t i o n. 

The me thod emp l oyed to estimate demand e l asti c i t i es uses  the 

exc ess of  rai l rat es over truck rates as th e i nd ep endent var iab l e and 

th e rai l percentag e of tota l  un l oads at each destina t i on as the 

dependent v ar i ab l e  as Limmer did in his s tudy. The excess of rai l  

over truck rates was computed for ev ery e l eva tor wh i ch sen t back a 

que s t ionnair e on each of the l ines to each des t inat i on. Th en , the 

perc entage of  g r in shipped from each of  th e abov e e l evators by rai l 

to each des t inat ion was obtained from the questio nnai res. A l inear 

regress i on was used to estimate a demand function from whi ch the 

e l as tic i ty coeffic ients were found. E igh t  fi gur es w er e  es t imated--

the e l ast i c i t y  on each of th e four l ines to each of  two des tinations. 

5 mi l l i on g ross tons annua l l y . Prel iminary S tandards , C l as s i fication ,  
and Desi gnati on of Lines of C l ass I Rai l roads i n  th e Uni ted St ates , 
A Report by Th e S e cretary of Transportati on , U. S. Dept. o f  Trans-
portat ion , August 3 ,  1 9 76. 

9"A Pi l o t  S tudy to I nvest igat e Effi c i en t  Gra in Trans portation and 
Market i ng S ys tems for S outh Dako ta". South D akota S ta t e  Universi ty , 
Report #DOT - OS-50 229 , June 19 76. 

l O
Gra in Rate B ook No. 1 1 , Minneapo l is Grain Ex change Traffi c  

Dep ar tment . 



CHAPTER III  

1HE CHARACTER I STICS OF  THE RAI LROAD 
AND TRUCKI NG INDUSTR I ES 

Agri cultural products in the Uni ted States gener aliy are moved 

to market by one or mor e o f  three mo des : rai l ,  truck , or barge . In  

South Dakota compet i t i on for transport ing agricultural produc e ,  

including grain , is limi ted  to only two of these choi c es , rail and 

truck , bec ause there is no navigable river system . 

Although the service they provide to farmers is quite similar , 

the ec onom i c  structures o f  the truck and rail industri es are sub-
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stanti ally d issimi l ar .  The discussion in th is chap t er centers around 

th e economi c  characterist i cs of the two industri es ,  the regu l ati ons 

affecting th em , and the way in whi ch they set thei r  rates . 

THE RAI LROAD INDUSTRY 

The cost of  transp ortati on makes up a relatively l arge part of 

the v alue of a commodity if  t he commod i ty is : ( 1 )  bulky , ( 2) requ ires 

spec i al services , (3) moves a considerable distanc e ,  o r  ( 4) has a low 

1 
value relat ive to volume . Grain exhibits all of  th ese charac t er istics 

and , consequently , the cost of transporting grain is a high proportion 

of i ts mark et value . In order to compete in the market in delivered 

price terms , shippers have tried to hold their transportation costs 

1
nonald W. B erger and David C . Nelson, An Analysis o f  the E l ast i ­

ci ty of  Demand for Rai l Transportati on of  Hard Red Spring Wh eat ,  
( Fargo ,  N . D . : North Dakota.State University Agricultural Exp eriment 

Stat ion , 1970) , p .  1 .  



down . Th is i s  espe c ia l l y true for those producers  who are di s t ant 

from the market . 

2 3  

I n  t h e  l at e  19th century and the firs t ha l f  o f  t h e  20th century , 

rai l roads were the p rimary means of transp ort ing grain t o  market  

because  they had t he l owes t rates  and gave the b e s t servi ce . Today 

rai lroads are facing increas ing competi tion from t ruck s  in  terms of 

both bet ter s erv i ce and l ower rat es . Part o f  thi s i s  because th e 

rai lroad indus try i s  a regul at ed indus try fac ing heavy compet i t ion 

from th e l es s  regu l ated trucking indus try in th e area of rate s et t ing . 

Change s i n  rai l road rates  mus t  b e  approved by the I nt erstat e  Commerce 

Commis s ion and the rate changing proces s can take a l ong t ime . Truck 

rates for the hau l ing of agri cu l tural product s are not regu l ated and 

can be adju s ted to rneet market changes in supp l y  and demand mor e  

qui c k l y  than rai l roads . 

Regu l at ion of the rai l road indus try firs t began wit h  the I n ter­

s tate Conuuerce Act of 188 7 . Thi s  act estab l i shed the Inters ta te 

Conunerce Commi s s i on ( I CC) , the regu l atory body that n ow overs ee s the 

rai l roads . Regul ation of th e rai l road indu stry was deemed nec e s s ary 

to pro tec t  the pub l i c  intere s t  from monopo l i s tic  p rac t i c e s  of the 

rai l roads . These  pract ices resul ted from the fac t that the rai l road 

indus try i s  a natural  monopo ly . A natural monopo l y  occurs when "th e 

minimum ave rage c o s t  of produc t ion occurs a t  a rate o f  output s uffi c i ­

ent , al mos t s uff i c i ent , o r  more than sufficient  t o  s upp l y  t h e  ent ire 
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market a t  a pri c e  covering fu l l  cost11•2 In  the case of rai l roads , 

th e deve l opment of natural monopo l i es  arose  from the fac t  that , 

b etween two points , i t  was profi t ab l e  for on l y  one rai l r oad t o  operate 

because o f  th e h igh ini t ial  capi tal  ou t l ays and fixed cos ts . Therefore , 

marke t  fo rces genera l ly dic tated that on ly one l ine operate i n  the 

re l evant mark et  area . Al so , greater effi ciency was ach i eved from 

hav ing one l arger firm ve rsus having a numb er of sma l l er one s . Th er e 

are r e l at iv e ly few fi rms national ly in the rai l road indus try . Many o f 

thes e are combinat ions of  two or more rai l roads whi ch were forced 

to merge in order to  b e  profi tab l e . Entry into the indus try i s  not 

easy due t o  h e avy in i t i a l  capital ou t l ays . A l though private ownership 

of th e rai lro ads pre dominates , rates and s ervices mus t  b e  approved by 

the I C C . 

RAI LROAD RATE MAKING 

The s tructure of grain tran sportation rates is ve ry comp l ex .  Each 

commodi ty i s  charged a uni que ra te for di fferent di s tance s . Norma l ly 

vo lume price di fferent ials  are inc luded , such as d i s coun t s  for us ing 

covered hopper cars . Seasona l variat i on may a l s o  change s ome rates . 

The e s t ab l ishment o f  trans portat ion rates and s e rv i ces  and change s  

in rates and s e rv ices are initiated either b y  the rai l roads o r  shippers . 

2c. E .  F e rgus on and J .  P .  Goul d ,  Microeconomic  Theory , (Homewood ,  

Il l inoi s : Richard D .  Irwin , I nc . ,  19 75) , P· 26 2 . 
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A frei ght bureau recogni z ed by the
. 

ICC reviews the r ates and serv i ces 

or th e propo s ed c hanges and mak es a deci sion as to the i r  imp l ementation . 

Pri or to 1 9 76 a l l  rate changes had to b e  approve d  by the I C C . With the 

pas sage of  th e Rai l road Revital i zation and Regul atory Re form Act o f  1 9 7 6 ,  

there is  more l eeway i n  th e rate changes wh i ch are a l l owed . With i n  two 

years after the enactment of th is l aw ,  a r ate increas e or d ecreas e can 

be fi l ed with the I CC i f  within the first and s e cond years after 

January 1 ,  1 9 76, the annual aggr6gates of increas e s  or d ecreas es do not 

exceed s even pe rcent .  These  changes can b e  made with out s up erv i s i on by 

th e I CC in an e ffort to expedite rate adj us tments to mak e  rai l roads 

more comp etitive with l e s s - regulated modes of  transportation . 

TI-IE TRUCKING I NDUSTRY 

The he avy inroads mad e  by trucks into the bus ines s o f  haul ing farm 

pro duc e  may be attributed to c ertain advantages whi ch truck transpo r­

tation has over transportation by ra il . The major advantage o f  trucks 

is the ab i l ity to adap t  to sh ipper ' s  ne eds through fl exib i l ity in 

s chedu l ing and choos i ng destinations . Trucks are ab l e  to provid e  direct 

movement o f  pro duc e ,  c an b e  made ready to move mor e  qui c k l y  than rai l  

cars , and c an transport varying l oad s i zes more eas i l y  than rai l roads . 

Serv ice features , s uch as  rel iab i l ity , speed , and c o ndition of  trucks, 

al so serve to mak e trucking more popular . Becau s e  truck s erv ice i s 

faster , the shipper can r e ly on trucks to get h is pro duct to market 

when he want to and he won't have to worry about h av i ng h is-e l evator 

tied up in inv entory . Therefore there is less  risk 
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of a pri ce  change wh i l e  the shipper has h i s  inventory tied  up waiting 

to g e t  to marke t . 

The agri cul tural truck ing indus try is on ly a part o f  the l arger 

truck ing indus try . The Mo tor Carri er Act pas s ed in 1 9 35 , was the fi rs t 

federal act  to contro l motor carr ier transportati on . From th is  ac t 

two bas i c  group s  of  c arr iers emerged- - ( 1 ) the common and · contrac t 

carri ers , and ( 2) the agricul tura l carriers . Con tract c arriers are 

under contract to certain sh ippers and mus t have permi ts from the I CC . 

Common carr iers o ffer to haul arti c l es for the gene ra l p ub l i c , usua l ly 

d b 
. . 3 

on re gular s che u l e s , etwe en certain points . The conunon and con trac t 

carri ers are regul ated ana logous ly to the regulation  o f  rai l roads . 

Thes e  types of carr i ers  mus t obtain I CC approval for route changes or 

extens i ons , rate changes to shippers , and s ome types  of  financial  

ope rations . Ra te as soci ations me et to  se t pri ces , wh i ch are  then 

pub l i shed by rate bureaus and sent to the ICC for app rova l .  

When the Mo tor Carri er Ac t was pas s ed in 1 9 35 , s ome group s were 

ag ains t regu l ation . They suc ce eded in having exemp t ions from regu-

l ation p l aced in the Act . The mos t prominent o f  thes e exemp t i ons was 

th e agricul tura l  exempt ion . Th i s  pe rmi ts agricul tura l carr i ers to 

haul thos e unproces s ed farm produc ts l i s ted in S e c t ion 203 (b)  of the 

�� tor Carri er Ac t .  

3J os eph ine E .  Ol son , " Price Di scriminati on by Regu l ated Mo tor 

Carriers " Ame r i can Econom ic Rev i ew , June , 1 9 7 2 , P · 39 6 . , 
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W i th the exemp t ion p l aced o n  agricul tural carrie rs , this sec tion 

of  th e truc k i ng indus try approaches a perfec t ly compe t i t ive indus try � 
A comparison of  the agri cul tural trucking industry w i th thes e four 

characteri s tics  of p erfe c t  compe t i tion g ive the fo l l owing anal ys i s :
4 

( 1 )  The produ c ts o f  the s e l l ers are homogeneous . 

( 2) Each economic agent acts as i f  prices are g iven . 

( 3) Consume rs , produce rs , and res our ce owners mus t  
po s s es s  perfec t knowl edge . 

( 4 )  All  re sources are perfectly mobi l e .  

The fir s t  cri terion l is te d  above for perfe c t  comp e t i t ion i s  that 

of produc t homogene i ty . Farmer s tates that  " . . .  a l l fre igh t  transpor-

tation fi rms s e l l the s ame produc t , ton mi l es , and wh i l e  this output 

can be di fferentiated somewhat in qua l i ty terms , s uch as in qual i ty 

of s ervice rendered , promp t payment of damage c l a ims and s imi l ar 

factors , i t  is  qu i t e  di ffi cu l t  to maintain produc t d i fferen tia l s  over 

long periods of  t ime " . 5 The s e cond charac teri s t i c  o f  pure compe t i t ion 

is that e ac h  un i t  acts as i f  prices are g iven . Pri c es in the agricu l -

tura l truck ing indus try are s e t  b y  the p l ay o f  the marke t . Any comp e t i -

tor is  free t o  enter th e market and this wi l l  force a n  adjus tment in the 

price . The outpu t  of  a s i ngl e firm in th e indus try repres ents l es s  th an 

4
c .  E .  Ferguson and J .  P .  Goul d ,  Microeconomic Theory , (Homewood , 

I l l ino i s : R i chard D .  I rwin , Inc . , 1 9 75 ) ,  P ·  2 2 5 . 

SR . N .  Farmer , "The Cas e for Unre gul ated Truck Transporta ti on" , 

Journal of  Farm Economics , May 1964 , p .  400 . 
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one percen t of  th e output of  mo s t  submark ets  thereby insuring that no 

one firm ' s  acti ons unduly influenc e the mark e t .
6 

The thi rd cri terion, 

that of  p er fect knowledge , is  not comp l etely me t by th e t ruck ing in­

dus try . The market in whi ch the i ndus try works res emb l es a securi ti es 

or commod i ty exchange w i th fre ight brokers giving g enera l rate quo ta­

ti ons and bring ing toge ther buyers and se l l ers . Th i s  arrangement 

fac i l i ta tes tran s fer of know l edge of rate quo tations s omewhat . The 

l as t criterion - - perfect mob i l i ty of res ource s - - al s o  app l i e s to the 

agri cu l tural truck ing indus try . There is  easy entry i nto the i ndus t ry 

becaus e the amount of  cap i ta l  ne eded to enter is  n o t  high . Many t imes 

res ources c an be switched ove r  from other us e s . A l s o ,  trucks are 

highly  mob i l e  and th ere fore can be moved to meet the demand . 



GIAPTER IV 

CALCULATING THE E LASTI C I TY OF DEMAND 

A method adapted from that deve loped by Limmer was used i n  thi s 

study to  c a l culate  the e l as ticity of  demand . 1 I nformation on data 

co l l ect i on ,  the met hodo l ogy of anal ysis , and the resu l t ing e s t imat ed 

demand e l as t i c i t i es are pres ent ed in this chap t er . 

DATA COLLECTION 

29 

Data for th i s  study were co l l ected through the use o f  a ques ti on-

naire sent out in conj ucnt ion wi th a broader project "A Pi l ot Study to 

Inves t igate Effic ient Grain Transportat ion and Market ing Sys tems for 

2 South Dakota" . One questionnaire was sent to every grain  e l evator 

operat ing in S outh Dakota in 1 9 74 . E l evator names and l_ocations  were 

obtained from the 1 9 74 and 1 9 7 5 edit ions of  South Dako ta Grain E l e­

vat ors . 3 
Fi gures t aken from the  ques tionnai re for u s e  in this s tudy 

were total  bushe l s  of wheat sh ipp ed by rai l and truck in 1 9 74 , dest i-

nat ion s of shipments and amount sh ipped to each d e s t i nation , and  truck 

rat e  in  c ent s per hundred pound s to each des t inat i on for ea ch shipment . 

A samp le quest ionnaire is  inc luded in Appendix A .  Rai l  rat e s  per 

1
E z ekia l l immer , " The  E l asticity of Demand for Rai l road Transpor­

tat ion of F l orida Produce" , Journal of Farm Economi c s , XXXV I I ,  ( 1 9 5 5) , 
pp . 45 2 - 4 60 . 

211A Pi lot  S tudy to Invest igate Effici ent Grain Transp?rtat�on and 

Marketing S ys t ems  for South Dakota" , South Dakota S t a t e  Un1 vers 1 ty , 

Report #DOT- OS - 5 0 2 29 , June 1 9 76 . 
3South Dako ta Grain E l evators , 1 9 7 5 Directory , Farm ers  E l evator 

As so c iation of South Dakota , Aberdeen , South Dakot a . 
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hundredweigh t from each el evat or to s e l ected des ti nat'i ons were found in 

the Minneapo l i s  Grai n Ex change Rate B ook . 4 Data co l l ect ed and used for 

th i s  study are pr esented in Appendix B .  

Th e s cope of the s tudy was l imited to  four rai l  l in e s : ( 1 ) 

Chi cago & No rthw e s tern from Rapid C ity l eaving the s tate  at  E l k ton ; 

( 2) Chi cago , Mi lwauk ee , S t . Pau l & Pa cific from Rap i d  C i ty l e aving the 

s tate at C anton ; ( 3) Ch icago , Mi lwaukee , S t . Pau l & Pac i fic from 

Ab erd een ( continued from North Dako ta) l eaving the s ta t e  at S i oux C i ty ; 

( 4) Chi c ago , Mi l wauke e , S t . Paul & Pac i fi c  from Wh i t e  Butte  ( cont inued 

from North Dakota)  l eaving the s tate at Big S tone Ci ty . 

Only ques t ionnaires from e l evators on or near thes e  rai l  l ine s 

were us ed in  e s t imat ing the e l as ticities . Of the 1 5 2  ques t ionnaires 

s ent out to  e l evators  a long these l i nes , 6 8  wer e returned and were 

us ab l e . 

LOCATION 
TOTAL NUMBER OF 

QUEST IONNAI RES SENT 

Ent ire S tate 38 9 
Line 1 38  
Line 2 39 
Line 3 39  
Line 4 36 
To ta l  1 - 4 1 5 2 

NUMBE R  RETURNED 
AND USAB LE 

1 84 
2 0  
1 6  
2 0  
1 2  
6 8  

PERCENTAGE 
RETURNED AND USABLE 

4 7 . 3  
5 2 . 6  
4 1 . 0  
5 1 . 3 
33 . 7  
44 . 7  

TAB LE 4 . 1 :  PERCENTAGE OF QUESTI ONNAI RES RETURNED AND USAB LE 

4
Minneapo l i s Grain Exchange Rate Boo k ,  Minneapo l i s Grain Exchange 

Traffic Department . 
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METHODO LOGY 

The method used to estimate demand e l ast i c i t i es in this  study was 

deve l oped by E zekial  L immer. 5 He used l inear re gressi on to fo rmu late 

demand fun c t i ons from whi ch he cal culated demand e l as t i c i t i es . 

I n  adap t ing this me thod to the present study , th e fo l l owing three 

assump tions wer e made : 

( 1) Only rates det ermine quant ity sh ipped by ra i l . 
( 2) Not only the rai l ra te , but the truck rate is  important . 
( 3) 1be shipper has an e ffective cho ice  b e tween rai l and t ruck . 

F irst , i t  was assumed that only rates de termine the quanti ty 

shipped by rai l and that service is no t a de termining fact o r. W i th 

reg�rd to th e first assumption , service can b e  b roken down into three 

categori es : speed flexibi l i ty , and re l iab i l i ty . Speed refers to 

the t ime it takes the transporting mode to del iver the  product to 

mark et. Speed can b e  a n  impor tant variab l e  in th e shipment of perish-

ab l es and l ivestock or goods whose price at market can change rapid ly. 

Fl exib i l i ty refers to th e ab i l ity of the transporting mode to  adj ust to 

( 1) g eographi c  locat ion of sh ippers and markets , and ( 2) market  

demand and supp ly. The transporting mode must have suffi c i ent g eograph­

ic mobi l i ty to be ab le  to provide service to al l potential  sh ippers. 

I t  also must b e  f l e xib l e  enough to handl e traffic dur i ng peak pe.r i ods 

5
E zek ial  Limmer , "The E l ast icity of Demand fo� Rai l road

_
Trans­

portati on for F l or ida Produce" , Journal of I ndustrial  E conom i cs ,  

XIV ,  ( 1 966) ,  p .  2 4 3- 2 6 2 . 
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of demand such a s  around harves t time . The ab i l i ty o f  t h e  transpor t ing 

mode to provide r e l iab l e  service  is a l so important . Damage t o  the 

produc t or l o s s  o f  the product may drive sh ippers away from one mode 

to another . 

Al though the se variab l e s  can cons titute costs  to the sh ipper in 

terms of  los s of  income due to delay in  ge t t ing the p ro duc t to market 

or loss  of the product en route to market , it is  di ffi cu l t  to quant i-

tat ive l y  ana l y z e  th es e costs . The rat e for a sh ipment is  predetermined 

and is a cos t pa id  by every sh ipper directly  to th e carr i er . Th e l os s 

of income due to poor s ervi ce cannot be det ermined b e forehand becaus e  

it  i s  a pos s ib i l i ty , n o t  a sure thing � Also , even though t h e  s hippe! 

incurs the cos t ,  he doe sn ' t  pay anyone direct l y  for i t . The loss  o f  

income i s  fe l t  i n  the mark et value of his produ ct s  and the opportunity 

co st due to de l ayed income receipts . 

The que st ionna ire s ent out did no t reques t  data on the s ervice 

prov i ded to each shipper . 6 Time of grain sh ipments and t ime  for whi ch 

truck ra tes were  quot ed were no t reques ted on the ques.tionnair e .  Be-

cause rates cou l d  be determined obj ec tive ly and s erv i c e  cou l d  not it was 

be l i eved tha t us i ng rates as a determining fac tor o f  quant i ty sh ipped 

per mode rather than s erv ice would  give better resul t s . Al so , b ecau s e  

service  i s  a di fficul t concept t o  quant i fy and inc lude i n  mathemati ca l  

mo des , the previou s  assump tion was made . 

6The ques t ionnai re did , however , provide a space for comm ents . 
Comments inc luded s omet imes ment ioned ra i lroad s ervic

_e .  



The second as sumption as sumed that shipper s mak e compari sons 

regarding the rat es  charged by differ ent modes . Therefore , in  an 

attempt to inc l ude that compari s on in the analys i s , th e exc e s s  of 

rai l  rate over truck  rat e figure was us ed i ns tead of the rai l rate 

alone . 

The thi rd as sumpt ion noted above is mere ly an as s er t ion that 

shipp ers in  South Dakota do have an effetive cho i c e  b e tween r ai l and 

truck modes . Truck ing was a viab l e  a l ternative t o  the  ra i l roads , 

especi a l ly over the routes sel ec ted . 

ESTI MATING THE E LAST I C I TY OF DEMAND 

3 3  

I n  e s t imating the e l as ticity coeffici en ts , a. demand funct ion was 

firs t  formul ated for each of  the four rai l l ine s by u s ing a l inear 

regre s s i on technique . The dependent var iab l e , percen t ag e  of wheat  

shipped by ra i l  per e l evator , was calcu l ated from the information 

given on th e ques t ionnaires ( see  Appendix B ) . The exces s of rai l 

rate  over truck rate was us ed as the independent var iab l e  and percent-

age o f  wheat sh ipped by  ra i l  was  used  as  the dependent v ar i ab l e . This 

is no t a regular demand func t ion s ince Y is  cons trained between 0 and 

1 and X is a p rice  di fferentia l ,  not a pr ice . The demand func tion 

can b e  expres s ed algebraica l ly as : 

QR 
� = a - b ( R- T) 
Q 

where : QR 
= quant i ty o f  wheat sh ipped by rai l 

Q = quant i ty o f  wheat shipped by both rai l and truck 

R = ra i l  rate 

T = truck rate 
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Becaus e o f  di ffering dis tances a different rai l rate  i s  given for each 

town on a ra i l  l in e  to each des t inat i on . 

No t a l l  re sponding el evators s upp l ied data on t ruck rates . Th ere-

fore , the corres ponding truck rates were es timated us i ng l inear 

regres s io n  and the truck rat e data wh i ch was provi ded on the returned 

que stionnaires . Di s tance was th e independent var iab l e  and truck rate 

was th e dep ende nt vari ab l e . One truck rate func t i on was es t imat ed for 

the entire s tate  and app l i ed to each of the truck sh ipment s  l oc ated on 

th e four rai l l ines ( s e e  Appendix C) . I n  thi s way , b o th a rai l rate 

and a truck rate  were found for every c i ty on the four rai l l ines . 

Prob l ems were encountered in deve loping th is tru ck rate func tion . 

2 The r figure was only 0 . 6 7  indicating that di s tance did  not expl ain 

a very l arge proportion o f  the varia tion in the ra t e s . There are thre e 

reasons wh ich coul d pos s ib ly ac count for this . F i rs t ,  s ince no t ime 

per iod was spe c i fied on the que s tionnaire , rates given were s ub j ec t  to 

seasonal varia t io n . Tho se  rates quoted at harves t time wh en demand is  

highe s t  woul d b e  much higher than rates quoted from o th er times o f  the 

year . Second i s  the prob lem of estimat ing rates when there is  a back­

hau l . A trucker may quote  a l ower rate t o  a sh ipper i f  h e knows that 

he wi l l  a l s o  have a l oad to transport back . Th ird , there is  the 

po s s i b i l i ty of bad data from the que s t i onnaires . In s ome cases sh ippers 

may not hav e  b een ab l e  to  remember the pri ce  paid or they may have so l d  

grain direc t ly t o  the trucker and es timated a truck r a t e  for the ques ­

t ionnair e . However , b e cause only ques t ions o n  truck rates and quant i ­

t i e s  were as ked o n  the que s tionna ire , i t  was n o t  p os s ib l e  to tes t for 
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oth er rel ationsh ips . 

After th e four demand func t ions were es t imat ed , the c orresponding 

e l as t ic ity coeffi c i ents wer e es timat ed . (See Appendi x  D for data used . )  

For each es timated demand function the e l as ti c i ty o f  the p ercen tage o f  

wheat shipped by rai l wi th respect to the rai l - truck ra te  d ifferentia l 

is  th e produc t o f the estimate d  s lope co e ffi c i ent and th e ratio of  the 

rate d i fferential  to the percent sh ipped by rai l . That  i s , for an 

es t ima ted demand function : 

Y = a+bX 

where : Y = percentage o f  wheat sh ipped by rai l ; 

X = rai l - truck rate di fferential ; and ,  

a , b = es t ima ted intercept and s l ope c oe ffic ient s ;  

th 1 . . f 
. bX  

e e as t 1 c 1 ty or  an  X 1 s  y-· 
S i nce the es t imated demand functions are l inear , th e e las t i c i ty 

wi l l  vary a l ong the demand functions . Each � rat io for a g i ven demand 

func t ion w i l l  generate a unique e l as t icity value . Tab l e  4 . 2 shows th e 

range o f  e l as t ic ity for the corresponding range o f rai l - truck rate 

di fferentia l s  ( X) and the av erag e rate di fferential  for each l ine . 

Tab l e  4 . 2  shows that the ent ire range of e l as t ic i t ies  for a l l  

l ines  l ies within + 1 . 0  and - 1 . 0 . Thus , the percentag e o f  wh e at shipped 

by rai l appears to re spond ine las tica l ly to change s in the rate di ffer ­

entia l . Th is re sul t sugges ts that the rai l roads , i f  l e ft free to 

engag e in  rate compet i t i on at each l ocation , coul d increas e the i r  total 

revenues by rais ing rates everywhere . Where the e l as t i c ity i s  negative , 



TABLE 4 . 2 :  E ST IMATION OF E LAST I C ITY COEFF I C I ENTS 

L ine Re g re s s ion Equat i on x x . x 2 
£d e: d  e: d  r max m i n  

Y=0 . 7 7 6 4 4 6 6 - 3 . 1 7 3 3 6 5 (X) . 0 2 9  - . 1 34 5  . 0 34 + . 1 2 2 0  . 0 0 0 5 7 6 9  - . 0 0 2 4  0 . 0 5 0  

2 Y = 0 . 7 8 9 7 2 0  - l . 8 9 2 7 5 0 ( X) . 0 5 0  - . 1 36 2  - . 07 9  + , 1 5 9 2  - . 0 1 0 7 1 4 2  + , 0 2 5 0  0 . 0 5 8  

3 Y = 0 . 5 1 04 0 7  + 6 . 2 0 1 1 5 l (X) . 0 64 + . 4 3 74 - . 0 2 4  - . 4 1 1 6  . 0 2 0 1 5 3 8  + . 1 9 6 7  0 . 0 9 7  

4 Y = 0 . 7 7 7 7 4 3  + l . 8 6 7 8 0 0 (X) . 1 04 + . 1 9 9 8  - . 1 04 - . 2 5 66 . 0 1 5 5 7 8 9  + , 0 3 6 1  0 . 1 5 3  

X = r a i l  rat e - t ruck rate d i f feren t i a l  
Y = percentage o f  wheat shipped by rai l  

e:d = 
! dY 
Y dX 

.... 

F 

1 , 2 6 3 4  

0 . 2 2 6 2 2 8  

1 . 1 8 2 7 7 

3 , 0 7 5 4 7  

D . F .  

( 1 , 2 4 )  

( 1 , 1 2 ) 

( 1 . 1 1 )  

( 1 , 1 7 ) 

S i gn i fi cance 

. 1 0  

� 
0\ 
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the higher rat e di fferent i al more than offs e ts th e traffic l os s . Where 

the e l as ti c i ty is po s i t ive , increas ing the rate di ffe renti a l  is assoc i ­

ated w ith a n  increas e i n  rai l traffic s hare . 

The r2 coeffi c i ent  of determination for e ach o f  th e regres s ion 

equation s  was very l ow indicating that the indep endent vari ab l e , the 

exces s of th e rai l rate minust  the truck rat e ,  didn ' t  exp l ain much o f  

th e variance i n  th e dependent variab l e ,  pe rcentage o f  wheat  sh ipped by 

ra i l . The corre l ation of the variab les  in thre e  o f  the four equat ions 

was ins igni fi c ant as shown by the F va lues in the tab l e .  This  a l s o  in­

dicates that  the vari at i on in Y was due t o  o ther fac tors and not 

exp lained by X .  

The regre ss ion coeffici ents for l ine s 1 and 2 were negative as 

expe c ted , indica t ing that  an inverse re l at i onship exi s te d  between the 

movement o f  th e rat e di fferent ial and percentag e  o f  wh eat shipped  by 

rai l . The regres s ion coeffici ent s for l ines 3 and 4 were pos i t i ve . I n  

s tudying th e data i t  was obs erved that an invers e re l at ionship between 

ra tes and quan tity did not  a lways oc cur . On l i ne 3 ,  the e l eva tor s with 

two the the highes t rai l ov er truck rate excess es shipped 1 0 0  percent of 

the ir gra in by rai l . On l ine 4 ,  1 3  of the 19 e l evators sh ipped at l east  

85  p ercent  o f  their  wheat by  rai l . Of  these  1 3 , s ev en fac e d  a ra i l  

minus truck rate di fferential greater than the average di fferent ia l  for 

th e en tire l i ne . 

A pos s ib l e  exp l anation for thi s  is that the fi rs t ass umpt ion 

sta t ed ,  that rates are the maj or det erminants  of per c entage shipped by 

ra i l , is  in err or . Th e data sugges t that fac tors other than pri ce may 

hav e a greater influenc e on percentage shipped by rai l .  Poor s ervice is 



one o f  the fac tors frequent l y  ci ted by shippers as an exp l ana tion of 

the de c l ine o f  the rai l roads ' share o f  fre igh t traffi c . 
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I n  the three s e rvice categories previous l y  menti oned - - speed , 

flexib i l i ty ,  and re l i abi l ity- - trucks appear to hav e the edge over the 

ra i l s . Improvements in hi ghways and cons t ruc ti on of the inters tate 

highway sys tem have enab led trucks to move at fas ter speeds whi l e  

ra il road speeds have been forced t o  decrease  becaus e o f  their greater 

flexib i l i ty .  Trucks can pick up or  del iver from wide ly scattered 

points and mak e s evera l  s tops to comp lete a load o r  d e l ivery whereas 

7 rai l  is  l imited to pi cking grain up onl y  at e l evators near the track s . 

Trucks a l s o  hav e more fl exib i l i ty in adj us ting to marke t  demands 

because the fixed inve s tment in trucks is no t as h i gh as that o f  rai l -

roa�s · and the truck fl eet can b e  expanded quick l y  by uti l i zing trucks 

wh ich are being used on o ther tasks . Re l i ab i l i ty i s another s erv ice 

cons i derat ion . Sh ipments by truck may require l es s  pro tection agains t 

damage than ra i l  shipments because of th e better cond i t i on o f  trucks 

and highways .
8 

Al l o f  th ese s ervic e  fea tures can help exp l ain why s hippers may 

choos e  to transport their grain by truck ins tead o f  rai l  even when the 

rai l minus truck rate di fferential is lower . Thi s  may a l so exp lain 

7 u .  s . , Congres s ,  Senate , Commi ttee on Ag�i �ul �ure and 

Pre lude to Leg i s l ation to Solve the Growing Cris i s  1n Rura l 

porta tion , Hear ing , 94th Congres s ,  1s t Ses s. , February 1 0 , 

(Wash i ngton : Government Printing Office , 19 75 ) ,  P · 
5 4  .· 

8 _ . 

I b id. ,  p. 7 .  

Fores try ,  
Trans -
19 75 

.. 
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why the r
2 f igur es for the equations were so l ow . Rat e s  a l one didn ' t  

expl ain much o f  the variat ion in quant ities shipped b y  rai l . Other 

s ignificant fac t ors mus t have been invo l ved . 

F I ND I NG E LAST I C ITY COE F F I C I E NTS 
ALONG THE RAI L LINE 

I n  an e ffo rt to gain more informat ion on the e las ti c i ty figures , 

another s e t  o f  cal cu l at ions were done with the dat a . By rearranging 

th e e l as t ici ty equation , a formul a for est imat ing e l a s t i c i t i es at 

d ifferent points on the rai l l ine was derived .  

The d emand equat ion used by Limmer and the foreg oing es t imates 

was the fo l lowing : 

= a-b ( R-T) 

where : QR 
= quant ity o f  wheat sh ipped by rai l 

Q = quant i ty of wheat shipped by ra il and truck 

R = rai l rate 

T = truck rate  

Th is equatio n  can b e  changed to read : 

Q = aQ + bTQ - bRQ 
R 

The e l as tici ty th en becomes : 

R 
QR 

dR 
R = -bQ -
QR 

-bRQ 
£ = --

QR 

II 



40 

For the fo l l owing set of calculations , the e l as t i c i ty at each 

e l evator a l ong the rail  l ine wh ich responded to the ques ti onnaire was 

found . The cons tant b e  was tak en from th e p reviou s l y  cal cu l at ed 

regress ion equat ion . R ,  Q
R

' and Q were the same a s  tho s e  us e d  i n  the 

previous c a l cu l a t ions ( data are sh own in Appendix B) . Th e fol l owing 

tab l es show e l evat or number , dis tance to  the marke t , and the e s t ima ted 

e l as t ic ity coe ffic i ent s . The e l as t ic i ty figures are divided into 

di fferent co l umns for di fferent  de stinations . 

As c an be s een in the above tab l e s , e l as ti c i ty figures v ary 

subs tantia l ly among e l eva tors . For l ine 1 ( figure s  from Tab l e  4 . 3) ,  

figures from th e wes tern part o f  th e s tate s e em to  show the highest  

el as t i ci ty .  Thi s  may be due to  the fact that l ine 1 o r i g i na t es in  

Rapid· C i ty and l ine 2 does also  so there i s  o ther rai l compet i tion . 

I - 90 a l s o  goes through Rapid C i ty paral l e l ing l ines 1 and 2 to add 

truck compe t i t ion . The s e  l ines run fairly c l ose acros s the s tate  to 

Mid land where l ine 1 heads north . The e l as ti c it i e s  on l ine 1 appear 

l ower after Mid l and pos s ib l y  due to the s eparation of  l ines 1 and 2 or 

a l so the s ep aration of l ine 2 from I - 90 . In th e c enter of the s tate , 

l ine 1 i s  l e s s  el as tic  excep t where a l ternat ive rai l  t ransporta t ion 

is ava i l ab l e .  E l evator 4 / 35 i s  on l ine 1 and a l so on l ine 3 go ing 

north- south and the e l as t icity coeffici ent for th i s  e l evator i s  higher 

than oth ers near i t . The same is  true for e l evator 5 / 4 6  whi ch is 

on th e Bry ant- Madi s on l i ne ( see  map in Appendix F )  . I n  the ea stern 

part of the s tate , th e e l as ti c i ty figures ri s e  again pos s ib l y  due 

to th e fac t  that at this shorter dis tance to market , 

• 
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TAB LE 4 .  3 : ESTI MATI ON OF E LASTI C I TY COE FF I C IE NTS ALONG LI NE 1 

E l as tic i ty E l as t i c i ty 
Ques tionnaire Dis tance to Des t ina t i on : Dest ination : 

Number Des tination Des tination Minn - S t . Paul S ioux C i ty 

1 /49 MS P 5 8 7  2 . 5 1 0 
1 / 4 1  MSP 565 2 . 5 2 3 
1 / 4 7  MS P 5 2 7  2 . 760 

SC 44 7 2 . 31 8  
1 / 35 MSP 4 76 2 . 2 25  

SC 39 6 2 . 329 
4 / 2 2  MSP 4 1 5  1 . 9 6 4  

SC 335 1 .  75 9 
4 / 4  MSP 39 4 1 . 666 

SC 3 1 3  * 

4 / 7 MS P 38 2 2 . 2 1 3  
4/8  MSP 36 7 1 . 999 

SC 2 8 7  1 . 460  
4 / 9  MS P 36 7 1 . 66 6  
4 / 1 8  MS P 344 1 .  750 
4 / 1 9  MSP 344 1 .  79 7 
4 / 2 7  MSP 34 1 1 . 6 14 

SC 261  1 . 349 
4/ 35 MS P 3 1 4  2 . 1 1 2  
5/ 2 5  MS P 266 1 . 6 74 
5 / 46 MS P 2 5 7  4 . 390 
5/4 MSP 244 1 . 2 69 
5/ 76 MSP 2 3 2  4 . 0 2 5  
5 / 1 1  MS P 2 24 1 . 7 76 
5 / 1 2  MS P 224 2 . 0 1 3 
5 / 6  MSP 222  2 . 30 2  

* figure no t po s s ib l e ;  Q = 

R 
0 

MS P = Minneapo l is - S t . Paul  
SC  = S i oux C i ty 
DS = Duluth- Super ior 
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truck b ecomes more comp eti tive . On two o r  three occas i ons , el as ti c i ty 

fi gure s appear abnorma l ly high where there i s  no o th e r  rai l l i ne . A 

pos s ib i l i ty exis t s  to explain thi s . In  or near th e e l evator exh ib i ting 

the h i gh c o e ffic i en t  th ere may be a particu l ar ly good trucking fi rm 

whi ch s erve s  a s  compe ti tion to the rai l roads . Wh erev e r  a good a l t erna-

tive to the rai l roads app ears , the l ine shou l d  be more e l as t ic . 

On l ine 2 ( figures in Tab l e  4 . 4 ) the e l as ti c i ty fi gures appear 

unifo rmly l ower than on l ine 1 even though it para l l e l s  I - 9 0 mos t o f  

the way . However , i f the fina l des tinations o f  l in es 1 and 2 are 

examined a pos s ibl e exp l ana tion for this can be foun d . 

I f l ine 1 i s  fo l l owed acros s Minne sota a fter i t  l eaves South 

Dako ta , i t  can be seen that i t  goes directly to Minne apo l is .  Th e n · re 

g rain shipment s from Rapid Ci ty and e l evators acro s s  the s t at e  can be 

transported  direc t ly to Minneapo l i s  without having to change l ine s . 

However , i f  one fo l l ows Line 2 after it  l eav es S outh Dakota , i t  can 

be s een that t he fi nal des tination is  Chi cago . I f  a grain sh ipment is 

to g o  to  M inneapo l i s , it wi l l  hav e  to swi tch l ines  and travel north 

from l ine 2 wh i ch delay s  the t ime in wh ich the shipment reach e s  its  

fina l des t in at ion . 

L ine 3 i s  a north- s outh l ine which exh ib i ts  much high er e l asticity 

figures on sh ipment s who se  des tination i s  Minneapo l is rather than S i oux 

City ( figures in Tab l e  4 . 5) .  Pos s ib ly thi s  i s  due t o  the fac t  that in 

d 
· 1 . the gra1· n s hipments mus t  b e  trans ferred to or er to get · t o  Minneapo is , 

an e as t- wes t l i ne caus ing a de l ay in gett ing to market . Some of the 



TAB LE 4 . 4 :  ESTIMAT ION OF ELAST ICITY 

Ques tionnaire Dis tance to 
Number Des t ination Des t inat ion 

1 / 4 9  MS P 
1 / 0 3  MS P 
1 / 4  MS P 
1 / 29 MSP 

SC 
1 / 5 0  MS P 

SC 
4/ 33 SC 
5 / 5 8  MS P 

SC 
5 /5 5  MS P 
5 / 2 SC 
5 / 29 MS P 
6/ 49 SC 

*fi gure not pos s ib l e ;  QR = 0 

MS P = Minneapo l is - S t . Paul 
SC = S ioux C i ty 
DS = Du luth -Super ior 

626 
5 1 9 
484 
44 8 
26 2 
44 3 
255 
20 2 
365 
1 79 
35 4 
165 
333 
1 0 8  
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COEF F I C I E NTS ALONG L I NE 2 

E las ti c i ty E l as t i c i ty 
Des tinat ion : Des tination : 
Minn- S t . Pau l  Sioux C i ty 

1 . 49 5  
1 . 2 1 1  
1 . 0 9 8  
2 . 0 9 2  

0 .  785  
1 .  2 8 3 

0 . 738  
1 . 1 84 

1 . 1 1 1  
* 

0 . 9 9 4  
0 . 5 5 8  

1 . 55 1 
2 . 09 7  



TAB LE 4 . 5 : ESTIMATI ON OF E LAST ICITY 

Que s t ionnaire 
Numb er Des t ination 

2 / 34 MSP 
2/ 1 1  MS P 
2/ 79 MS P 
2 / 8  MS P 
4 / 35 MS P 
5 / 8 1  MS P 
5 / 48  SC  
5 / 5 5  MSP 
6 / 20 SC 
6 / 5 0  S C  
6 / 5 9  SC 
6 / 6 2  SC 
6 / 2 2  SC 

* fi gure no t pos s ib l e ; 

MS P = Minneapol i s - S t . 
S C  = S i oux C i ty 
DS = Duluth- Superi or 

Dis tance to 
Des tination 

Q = 0 
R 

Paul 

319 
3 1 2  
30 0 
332 
30 8 
31 8 
1 6 1  
34 1 
1 36 
1 3 1 
1 2 1  

71  
2 7  

44 

COE F F I CI ENTS ALONG L I NE 3 

E l as ti ci ty E l as t i c i ty 
Des t i nat ion : Des tinat ion : 
Minn - S t . Paul S ioux C i ty 

3 .  89 7 
1 1  . 4 54  

5 . 2 9 8  
* 

4 . 1 2 7  
* 

2 . 046 
3 . 2 5 6  

1 . 64 3 
1 . 64 3 
1 . 5 5 0  

* 

1 . 2 09  
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h i gher e l a s t ic ity coe ffi cients  can be  exp l ained much as .· tho se on l ine 

1 were . E l evator 2 / 1 1  is  near l ine 4 and al so c los e t o  u .  s .  1 2 . 

E l evator 2/ 79 i s  c l ose to e l evator 2 / 1 1  and fac e s  the s e  s ame al t erna-

tives . E l evator 4 / 3 5  is al so on l ine 1 and e l evator 5 / 55 i s  al so o n  

l ine 2 .  The onl y  e las t i c i ty figure wh ich s e ems h i g h  on l ine 3 for 

shipment s go ing to S i oux C i ty is from el evat or 5 / 4 8  wh i ch is near 

e l evator 5 / 5 5  and faces  competi t ion from l ine 2 .  E l eva tor 6/ 2 2  shows 

a rather l ow e l as t i c i ty figure but this could be due to the fact  that 

there is l it t l e  al terna tive to S ioux City . 

L ine 4 disp l ays fai rly uni form e lasticit ies  t o  a l l  des t inations  

excep t  from an e l evator where U .  S .  1 2  may provi de compet i t i on for 

thos e sh ipm ents go ing to Minneapo l is ( figures in tab l e  4 . 6 ) . Line 4 

has the s e co nd l owe s t  elas ti c i ty fi gure of the four rai l l ines s tudied . 

Thi s  i s  pos s ib ly  due to the fac t that there is  no other compet ing 

rai l road or h i ghway travel ing to Minneapo l is , S ioux C i ty ,  and Duluth 

c l os e  to l ine 4 .  

ESTIMATI NG THE E LASTI C ITY OF S UBSTI TUT I ON 

Ut i l i z ing the s ame data us ed previous ly to  es t imat e  th e e las t i ci ty 

o f  demand ,  an e l as ti ci ty o f  s ubs t i tution for each rai l  l in e  was cal ­

cul ate d .  I n · order to es t imate thi s  e l as t ici ty ,  a l inear re gression 

technique such as that used previ ous ly was emp l oye d . I n  p l ac e  o f  the 

demand funct ions formulated to find e l astici ty of demand , rai l rate 

minus truck rate  was rep lac ed by a ra i l  rat e to t ruck ra te ratio and 

perc entag e  o f  wh eat s h ipped by rai l was rep l aced by th e ratio o f  

-



TAB LE 4 . 6 : ESTIMATI ON OF ELASTI C I TY COE FF I CI ENTS ALONG L I NE 4 

Que s tionna i re 

Numb e r  

1 / 30 
1 / 5 5 

2/ 35 
2/49 

2/48 

2/ 40 

3/ 2 

3/ 1 0 

3/ 56 
3/ 4 1  

E l as ti c i ty 
Dis tance to De s t ination : 

De s tination Des tination Minn- S t . P au l  

MS P 4 89 1 . 665  
MS P 480  1 .  366 
DS 544 
MS P 3 82 1 . 5 26 
MS P 365 1 . 060 
SC 38 2 
J'.ilS P 3 16 1 . 0 2 3  
SC 3 3 3  
DS 40 3 
MS P 2 7 1  1 . 254  
S C  328  
DS 35 8 
MS P 360 1 .  39 5 
DS 34 7 
MS P 350 1 . 6 77 
DS 3 3 7  
MS P 194  1 . 4 5 3  
MS P 1 71 0 . 6 8 1  
DS 25 8 

* fi gure no t pos s i b l e ; � = 0 

MS P = - Minneapo l i s - S t . Paul 

SC = S ioux C i ty 
DS = Duluth - Super ior 

El as tici ty 
De s t ination : 
S i oux C i ty 

0 . 99 9  

0 . 9 25 

0 . 794 

E l as ti c i ty 
Des t ina ti on : 
Duluth - S upe rior 

1 . 9 2 8  

1 . 2 5 1  

1 . 05 5  

* 
- -

0 . 9 25 

0 . .  9 25 

+:-
(]'.. 



quant i ty o f  wheat shipped by rai l to quanti ty o f  wheat sh ipped by 

truck to yie l d  the fo l l owing equation : 

QR R 
- = a-b (-) 
QT T 

where : QR = quan tity shipped by rai l  

Q
T 

= quanti ty shipp ed b y  truck 

R = rai l rate 

T = truck rate 

4 7  

Thes e two rat i os were found for every report ing e l evator o n  each 

of the four rai l l ines and a regres s ion equati on w as found for each l ine 

( data i s  pres ent ed in Appendix E . ) . Tab le  4 . 7  g ives  the res u l ts of 

thes e e s timat es . 

Tab l e  4 . 7  shows that the e l as t ic ity o f  sub s t i tu t i on us ing the 

average X ranges from . 1 4 2  to  1 0 . 6 73 .  On l ine 1 ,  th i s  e l as t i c i t y  i s  

qui te h i gh w i t h  a figure o f  1 0 . 6 7 3 .  Thi s woul d indicate that when 

th e rai l ra te to truck ratio i ncreas es the quanti ty s h i pped by rai l to 

quan t i ty shipped by truck rat io is decreas ing . On l i ne 4 thi s a l s o  

oc curs . Lines 2 exhi b i ts  an el as ticity figure c lo s e to  un i ty 

sugges t i ng tha t when the rai l rate to truck rate rat i o  increas es the 

quan t i ty s hipp ed by rai l to quanti ty shipped by truc k rat i o  s tays the 

same . 

Some o f  the s ame prob l ems discus s ed in connect i on with finding the 

elas ti ci ty o f  demand app ly to finding the e l as t i c i ty o f  s ub s t i tut ion . 

The r 2 figur es are a l l  very sma l l  and none of the F figures for the 



L i nc Regr e s s ion Equ� t i o n  

2 

3 

4 

Y= - 1 1 2 . 3 2 1  - 1 24 . 0 38 ( X) 

Y= 0 . 5 3 1964 - 3 . 3 39 7 2 ( X) 

Y= 1 . 269 89 - 0 . 190940 ( X) 

Y= - 2 2 . 5 22 2  - 3 3 . 1 7 79 ( X) 

x = � 
T 
QR y = -

QT 
X dY b X  

= Y dX = Y 

TAB LE 4 . 7 :  EST IMAT I ON OF E LASTI C I TY OF SUBSTI TUT I ON 

x max a xmin a x 

1 . 050 7 .  268 . 9 46 25 . 950 . 99 9 1 5  

1 . 10 3  . 8 74 . 9 1 4 1 . 0 28 1 . 0 35 4 285 

1 . 5 2 7 . 1 8 7  . 9 5  . 1 25 1 . 1005 

a 
2 

r F D . F . S i gn i f i c ance 

1 0 . 6 73 0 . 0 1 89 0 . 346384 ( 1 , 1 8) 

. 86 7  0 . 00 3 2  0 . 0 1 5 80 84 ( 1 , 5 ) 

. 1 4 2  0 . 00 74 0 . 0 3 7261 7 ( 1 , 5 ) 

1 . 1 80 2 . 354 . 794 6 . 894 1 . 0 2 20 8 3 3  2 . 9 7 8  0 . 04 5 5  0 . 4 76 7 1 7  ( 1 , 1 0) 

� 
00 



correlation i n  the regr ess ion equat ions show s i gni fi canc e . As with 

the fi rs t s et of regres s ion equations , fac tors o ther than pri c e  may 

have the mos t  i nf luenc e on quantity of wheat s hi pped by r ai l . 

4 9  
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CHAPTE R V 

SUMMARY 

I n  summari zing the pres ent pro j ec t , the genera l and spec i fi c  

obj e ctive o f  this paper wi l l  b e  reviewed . The resu l t s  and conclus i ons 

of the re search w i l l  be revi ewed and r ecommendations for further 

res earch w i l l  be g iven . 

REVIEW OF OBJECTIVES 

Re ferri ng to Chapter I ,  th e overa l l obj ective of th i s  s tudy was 

to e s t imate th e elas t i ci ty of demand for rai l trans por t a ti on of whe at 

produced  i n  South Dakota in 1 9 74 . I n  order to accomp l i sh thi s  obj ec-

t ive , demand func t ions were e s t imated for each o f  the four rai l  l ines 

and the corr esponding e l as ti c i ty figures were estimat e d  us ing these 

demand func tions . 

The me thodo l ogy to es timate figures was adopted from that us ed 

by E zekia l  L inuner in a s imilar study of demand e las t i ci t ies . 1 The 

e l as t i c i ty figures wh i ch we re found ind i cated that the shar e  o f  tota l 

whea t shipments moving by rai l res ponds i ne l as t ical ly to changes in 

the ra i l - truc k rate di fferential .  Thi s  i ndi cates tha t  the rai l roads 

can ra is e their rates wi thou t losing traffic thus incre as i ng total  

revenues . The imp l i cation of this for the Rai l road Revi tal i zation and 

Regu l a tory Re form Ac t of 19 76 is that i f  the rai l roads c an l ower and 

raise the ir rate s without such s tr i c t regulat ion ,  they can rai s e  their 

rat es on S ou th Dakota wheat shipments and raise  their  total  revenues 

lE ze ki a l  Limmer , ' 'The E l as tici ty of Deman d fo r Rai l road Trans ­

po rtation of F l orida Produce' ' ·  Journa l o f  Fa rm Economics , XXXVI I ,  

(1 955 ) ,  pp . 4 5 2 - 46 0 . 
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( see  di scus s i on i n  Chapt er I I ) . Thi s does not mean that the l i ne woul d  

become pro fitab l e . Rai s ing rat es might o n l y  r educe annual  los s es and 

pr ovide rev enues s uffi ci ent to cover out - of-pocket co s t s  but n ot total  

cos t s . Thi s  could prevent ab andonment of the l in e  and i nc reas e  l ong ­

run l os s es over the a l t ernat iv e of ear l y  abandonment . Thus i t  wou l d  be  

rat i ona l for the r ai l road to  avoid rate  increas es  on such l in es even if  

demand for rai l  s erv ice is  ine l as t ic . 

Th e conc lus ion that demand for rai l s erv i c e  i s  ine l a s t i c  i s  ques -

ti onab l e  b ecause o f  prob l ems encountered in  dev e l oping s i gn ifi cant re-

gres s ion equat ions . Due to the sma l l  s i ze o f  the s amp l e  and the nature 

2 
o f  the i ndividua l  l i ne s , the r figures  were v ery low showing a poor 

corr e l at i on . The same was t rue in the regress ion equat ions for the 

e l as t i c i t y  of  substitution figures . I n  Chapter I V ,  i t  was sugg e st ed 

that fact or s  other than price might have more i nf l uenc e on quant ity 

shipped by rai l than pri ce did . 

2 3 
This was  al s o  sugges ted by Per l e , B erger and Ne l so n , and B eni shay 

and Whi taker
4 in th eir s tudi es est imating demand e l as t ic i t i es .  Thes e  

three authors , a s  we l l  as Mik l ius and Limmer ,  a l l found that the e l as -

t i city o f  demand for rail  transportation was above uni ty . The range of  

e l as t i ci ty coeffic ients fo r Limmer ' s  study was  from 1 . 9 t o  3 . 6 .  The 

2 Per l e ,  The Demand for Transportat i on ,  The Univ ers ity o f  Chi cago , 

1 9 64 . 
3Dona l d  w .  Berger and David c .  Nel son , An Ana lys i� o f  the E last i ­

c ity of Demand for Rai l  Transportat ion of Hard Red Spring Wheat , 

( Fargo , North Dakot a :  North Dakota State , 1 9 70)  · 

4Haskel  B enish ay and Gi lber t  R .  Whitaker , 
. 
Jr . , " Dem�n d  and Supp ly 

in Freight Tra nspor tation" , Journal of I ndus tr i a l  E conomic s , XIV , 

( 19 66) , pp . 24 3- 262 . 



highes t e l a s ti ci ty fi gures were thos e found by Berger and Ne l s on in 

their  s tudy o f  North Dakota wheat . The ir e s t ima tes were from 5 . 5  to 

6 . 0 .  

5 2  

The recommendat ion i s  thus made that whi l e the obj e c t iv es o f  thi s  

s tudy were met , more res earch shou l d  be done on t h e  o th er factors which 

affec t  quanti ty o f  wheat shipped by rai l . S erv i ce qual i t i e s  o f  rai l 

and truck are espec i a l ly important and a method o f  quant i fying thi s  

needs to be found i n  order to improve e l as t i city es t imat es . 
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CON F I DENTIAL 

Grain and Farm Supply Transportat i on Que s t ionnaire 
South Dakota S tate Univers i ty 

Economics Depar tment 
Ques ti onnaire No . 

5 7  

P l eas e base your an swers to the fo l l owing ques t ions on the cal en­
dar year 1 9 74 (January 1 ,  1 9 74 to Decemb er 3 1 , 1 9 74 ) . 

A .  How many bush e l s  of each of  the fo l l owing grains did you rece i ve 
during 1 9 74 ?  

Wheat bu . 
--------

Corn bu . 
Oats bu . 
Barl ey bu . 

Soybeans bu . 
------------'""'------: Sorghum bu . 

F l ax bu . 

B .  How many bushe l s  were shipped from your fac i l i ty during 1 9 74 ?  

Sh ipp ed 

Wh eat bu . 
Corn ----�--�bu .  
Oats bu . 
B ar l ey bu . 

C .  How was the grain SH I PPED? 
1 .  SH I P PED BY RA.I L 

1 / 1/ 74 to 1 2/ 2 1 / 74 

Soybeans bu . ---------------
Sorghum bu . 
Flax bu . 

a .  To ta l amount s hipped from your e l evator by rai l  during 
1 9 74 ?  P l ease indi cate bushels  shipped b y  ord inary box­
car and by covered hopper cars . 

Ordinary Boxcar 
(bu . )  

Wheat 
_______ _ 

Corn. ________ _ 

Oats _________ _ 

Barl ey 
_______ _ 

Soybeans _
_________ _ 

S o rghum. _
_________ 

__ 

F l ax. 
__________ _ 

Covered Hopper Car 
(bu . )  
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b .  What was the number o f  rai l car s loaded by quarter during 
1 9 74 ?  
January thru March 
Apri l t hru June 
Ju l y  thru Septemb er 
October thru Decemb er 

car s 
--------

cars 
--------

c�rs 
----'-------

cars 
--------

c .  P l eas e  es timate des tinat ion and amount ( bush e l s )  of Wh eat , 
Corn , Oats , Bar l ey , Soybeans , Sorghum and F l .ax sh ipp ed by 
rai l to OUT OF STATE DESTI NATI ONS duri ng 1 9 74 . 

B i l l ing 
de s t inat ion 

( c i ty) 

Wheat 
( bu . )  

Corn 
(bu . )  

Oat s 
(bu . ) 

Bar l ey 
(bu . )  

S oybean s  
(bu . )  

S orghum 
( bu . ) 

F l ax 
(bu . )  

d .  P l ease es t imate des tinat i on and amount (bush e l s) o f  Wheat , 

Corn , Oats , Barl ey , Soyb eans , So rgum and F l ax sh ipped by 

rai l to SOUTH DAKOTA DESTI NATI ONS during 1 9 74 . 

B i l l ing 
des t inat i on 

( ci ty) 

Wheat 
( bu . )  

Corn 
(bu . )  

Oat s 
(bu . )  

Bar l ey 
(bu . )  

Soybeans 
(bu . )  

Sorghum 
(bu . ) 

F l ax 
(bu . )  



2 .  SH I P PED  BY TRUCK 
1 / 1 / 74 t o  1 2/ 3 1 / 74 

a .  To ta l amount s h ipped from your e l evator by t ruck during 
1 9 74 . 

Wheat b 
-------

u .  
Corn bu . 
Oats  bu . 
Barley bu . 

Soyb ean s  b u . 
--------

Sorghum bu . 
F l ax bu . 
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b .  P l eas e indicate bushe l s  retai l ed b ack  to  farmers or feeders 
or us ed in feed s o l d  by your fi rm during 1 9 74 . 

Whea t bu . Soybeans bu . 
Corn bu . S orghum bu . 
Oats bu . F l ax bu . 
Bar l ey bu . 

c .  P l eas e  estima te des tination , amoutn (bush e l s ) and mos t 
fre quent transportat ion rate for Wheat , Corn , Oats and 
Bar l ey sh ipped by truck OUT OF STATE during 1 9 74 . 

B i l l ing 
de s tinat i on 

( c i ty) 

Wheat 
(bu . )  

Trans . Corn Trans . Oats Tran s . Bar l ey 
( ¢ / cwt)  (bu . )  ( ¢ / cwt) ( bu . ) ( ¢ / cw t )  (bu . ) 

Trans . 
( ¢ / cwt) 

d .  P l eas e  es timate des t inat ion , amount (bush e l s ) and mo s t  

frequent trans portation rate for Soybeans , Sorghum and 

F l ax shipp ed by truck OUT OF STATE duri ng 1 9 74 . 

B i l l ing 
de s t ination 

Soyb eans 
(bu . )  

Trans . 
( ¢ / cwt) 

Sorghwn 
(bu . ) 

Trans . 
( ¢ / cw t) 

F l ax 
( bu � )  

Trans . 
( ¢/ cwt) 



e .  P l ease es timate de s tinat ion , amoun t (bus he l s )  and mos t 
frequent transp ortat ion rate for Whe a t , C orn , Oats and 
Barl ey sh ipped by truck to process or s  and other non­
farm des ti nations W ITH IN SOUTH DAKOTA du ring 1 9 74 . 
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B i l l ing 
de s ti nation 

( c i ty) 

Wh ea t 
( bu . )  

Trans . Corn Trans . Oats Tran s . .Bar l ey 
( ¢ /cwt) (bu . )  ( ¢ / cwt) ( bu . )  ( ¢ / cw t )  (bu . )  

Trans . 
( ¢ / cwt) 

f .  P l ease  es timat e des t ina tio n , amount ( bush e l s ) and mo s t  
frequent transportat ion rate for Soyb e ans , S orghum , and 
F l ax shipped by truck to process ors and o th e r  non- farm 
de s ti nat ions W ITH I N  SOU1ll DAKOTA during 1 9 74 . 

B i l l ing 
des t i na t ion 

( c i ty) 

Soybeans 
( bu . )  

Trans . 
( ¢/cw t) 

Sorghum 
(bu . )  

Trans . 
( ¢ / cwt)  

Fl ax 
(bu . )  

D .  Do es your fi rm se l l  fert i l i zer ? __
_

__
_

__ 
_ 

Trans . 
( ¢/ cwt) 

1 .  I f  yes , pl ease es t imate the nwnber o f
_
rai l cars and truck l oads 

of ferti l i zer received by quarter dur i ng 1 9 7 4 . 

Jan . thru March 
Apr .  thru June 
July th ru Sept . 
Oct . th ru Dec . 

Truck 
Dry 

Truck 
Anhydrous 

Truck 
Liquid Boxcar Hopper Car Tank Car 



E .  Was 1 9 74 a "normal "  year for your bus ines s ,  or was i t  h i gher or 
l ower than "norma l " ? Check One : 

H igher 
you check "h igher" or " l o

_
w
_
e
_
r
_
"
_
. 
-

Normal Lower P l eas e exp l ain i f  

6 1  

F .  What i s  your average year ly payro l l ?
_�--�-�---�

( $ amt . )  

G .  P l eas e e s t imate the fo l l owing : 

Annua l  Property tax ( $  amt . )  ---------� 

Year l y  amoun t of goods purchased l ocal l y  ( to operat e bus ine s s )  

-�--=------�( $ amt . )  ( Such as : o ffi ce  s upp l i es , cl eaning 
and maint enance supp l ies , etc . )  

Year l y  amount of s ervices purch as ed l o ca l ly ( t o  operate bus ines s) 

�------�--( $  amt . )  ( Such as : t e l ephone , e l ec tri c ,  gas , 
wat er , l egal  fees , etc . )  

H .  How many p eop l e  do you current ly emp l oy ?  �-------------

How many wou l d  you emp l oy i f  you l os e  your rai l s ervi ce ? ------

How many wou ld you emp l oy i f  rai l servi ce  were up - graded t o  a 
h igh ly acceptab l e  s ervice  (d ependab l e ,  regul ar , frequent , et c . ) ? 

I .  I f  th ere is  a change in your rai l s ervi ce , such a s  s t opping i t  
a l together or improv ing i t  unt i l  i t  was en t i re l y  s at i s fa c tory to 
you , wha t  woul d  be the effec t on your bus i ne s s ? ( Such as : 
"S t opped " - - ! woul d c l ose down or move to  ano th er l o c ati on at a 

cos t of $xxx , or I woul d have to dis c ont inue "such and s uch " . 

I f  improved , I would  expect to do "such and such " . )  
�----�---

J .  Misce l l aneous 

1 .  I f  your e l evator is  l ocated on a rai l l ine , h ow many cars 

cou l d  be l oaded w i thin a 1 0  hour period?  

2 . What i s  the maximum number of rai l cars th at . you can p l ace on 
. ? 

on your l oad ing spur at one t ime ·
--
-------�-----� 



3 .  Ar e you l ocated on a rai l l ine that has a we i gh t  and/ or 
speed l imitat ion? Yes No 

----

4 .  I f  you have a we ight res trict ion do you receive covered 
hopp er cars ? Yes No 

----

How fu l l  are you permitted to fi l l  the s e  cov ered hopp er 
cars ? % 
--------

5 .  Has your e l evator ever us ed or been o ffered mu l t ip l e  car 
or uni t  train rates ? Yes No 

----

K .  ADD I T IONAL COMMENTS ( P l ease fee l  free t o  make any addi t ional 
comments concerning your pas t ,  pres ent and futur e  us e o f  rai l 
s erv ic e . Your views wi l l  he lp  form a better transport at ion 
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sys t em .
�-----------------------------� 
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DATA FOR L I N E  1 

CHICAGO & NORTI IWESTERN FROM RAP I D  C I TY LEAV I NG TI-IE STATE AT E LKTON 
--

Quest ionna ire De s t ination D i s tance to Tot a l  Quant i t y  Quant i ty Ra i l  
Numb e r  of Sh ipment Des t ina tion o f  Wheat Sh iEEed By Ra i l  Rate 

(b u . ) ( b u . )  * 

1 /  49 Minn . -S t .  Paul 5 8 7  1 5 , 5 3 8 1 5 , 5 38 0 . 79 0  
1 / 4 1  

Minn . - S t . Pau l  5 6 5  1 5 3 , 5 2 3  1 4 2 , 899 0 . 740 
1 / 4 7  M i nn . - S t . Pau l 5 2 7  89 , 30 0  69 , 300 0 . 6 75 

S ioux C i ty 4 4 7  1 04 , 000 84 , 000 0 . 59 0  
1 /  35 Minn . -St . Paul 4 76 2 7 1 , 5 39 2 4 2 , 0 1 0  0 . 6 2 5  

S ioux City 3 9 6  1 5 3 .  260 1 1 1  J 7,2 0  0 . 5 35 
4 / 2 2  Min n . -S t . Pau l  4 1 5  l l 5  , 000 1 0 5 , 000 0 . 5 65 

S i oux C i ty 3 35 70 , 000 70 , 000 0 . 4 8 5  
4 / 4  Minn . -S t  . Paul 39 4 1 3 1 , 50 0  6 3 , 5 0 0  0 . 5 2 5  

S ioux C i ty 3 1 3  4 3 , 60 3  - 0 - 0 . 4 85 
4 / 7  Minn . -St . Pau l 382 2 3 2 , 7 5 7  1 3 2 , 7 5 7  0 . 5 2 5  
4 / 8  Minn . -St . P aul  36 7 5 00 , 000 5 0 0 , 000 0 . 5 2 5  

S i oux City 2 8 7  1 00 , 000 1 0 0 , 000 0 . 4 60 
4 / 9  Minn . - St . Pau l 367 1 1 6  , 5 64 1 00 , 000 0 . 5 2 5  
4 / 1 8 Minn . -St . Pau l  344 1 89 , 1 8 9  1 80 , 4 4 8  0 . 5 0 5  
4 / 1 9  Minn . - St . Paul 344 8 0 , 9 5 5  7 2 , 2 1 4  0 . 50 5  
4 / 2 7  Minn . - St . Paul 34 1 2 2 5 , 600 2 2 4 , 000 0 . 5 0 5  

S ioux City  2 6 1  5 0 , 0 00 5 0 , 0 00 0 . 4 2 5 
4 / 35 Minn . -St . Pau l 3 14 2 0 , 8 14 1 4 , 386 0 . 4 60 
5 / 26 Minn . -St . Pau l  2 66 7 3 , 0 5 5  5 8 , 8 5 7  0 . 4 2 5  
5 / 4 6  Minn . -St . Pau l  2 5 7  5 0 , 0 00- 1 5 , 000 0 . 4 1 5  
5/4 Minn . -St . Paul 244 1 6 , 5 1 0  1 6 , 5 1 0  0 . 400 
5 / 76 Minn . - St . Paul  2 3 2  33 , 450 1 0  , 0 2 2  0 . 380 
5/ 1 1  Minn . -St . Pau l  2 24 5 6 , 8 34 37 , 069 0 . 365 
5 / 1 2  Minn . -St . Paul 224 2 2 , 5 99 1 3 , 000 0 . 36 5  
5 / 6  Minn . -St . Paul 2 2 2  1 1 ,  1 35 5 , 60 3  0 . 36 5  

*Source : Grain  Rate Rook No . 1 1 ;  Mp l s . Grain Exchange Traffi c Dept . ,  1 9 74 . 
+Reported on que s tionnaire ; " - - "  means no truck rate was given . 

Quan t i ty 
Bl: Tru ck 

(bu . ) 

- 0 -

1 0 , 6 2 4  
20 , 0 00 
2 0 , 0 0 0  
2 9 , 5 29 
4 1 , 5 4 0  
1 0 , 000 
1 0 , 00 0  

- 0 -
6 8 , 000 
4 3 , 6 0 3  

1 0 0 , 000 
- 0 -
- 0 -

1 6 , 564 
8 , 74 1  
1 , 60 0  

- 0 -
6 , 4 2 8  

1 4 ' 1 9 8  
3 5 , 00 0  

- 0-
2 3 , 4 2 8  
1 9 , 76 5  

9 , 59 9  
5 , 5 3 2  

Truck 
Rate 

+ 

0 .  700 
0 . 700 
0 .  720 
0 . 70 0  
0 . 600 
0 . 64 0  
0 . 5 5 0  

o .  7 2 0  

0 . 5 00 

0 . 6 00 

0 . 4 2 0  

0 . 4 00 
0 . 2 30 

0\ 
� 



DJ\TA FOR L I NE 2 

0-I I CAGO , MI LWAUKEE ,  ST . PAUL & PAC I F I C  F ROM RAP I D  C I TY LEAV I NG TI-IE STATE AT CANTON 

Que s t i onnaire De s t i nat i on D i s ta nce t o  To t a l  Qua n t i ty Quant i ty Ra i l  Qu an t i t y  
Nwnber o f  S h i12ment De s t i n a t i on o f  \\'heat S h iEJ2ed Bl'. Ra i l  Ra te By Truc k 

(m i l e s ) (b u . )  (bu . )  * ( bu . )  

1 / 49  Minn . - S t . Pa u l  626 1 5 , 5 38 1 5 , 5 38 0 .  790 -0 -
1 / 0 3 M i nn . - S t . Paul 5 1 9  2 5 4 , 000 254 , 000 0 . 640 - 0 -
1 /  1 1  Minn . - S t . Pau l  484 5 2 7 , 806 5 2 7 , 806 0 . 5 80 - 0-
1 / 29 Minn . -S t . P au l 448 1 , 1 2 5 , 000 5 75 , 000 0 . 5 65 550 , 000 

S i o ux C i ty 262  200 , 000 200 , 000 0 . 4 1 5  
1 / 50 Minn . - S t . Paul 443  9 1 , 384  76 , 1 9 8  0 . 5 6 5  15 , 1 86 

S ioux C i ty 255 1 0 , 760 1 0 '  76,0 0 . 390 - 0-
4/33  Sioux C ity 202  1 0 , 1 00 5 , 650 0 . 350 4 , 45 0 
5 / 5 8  Minn . - S t .  Pa u l  365 8 ' 7 36 7 , 8 1 0  0 . 5 25 9 25 

S i oux C i t y 1 79 9 2 5  - 0- 0 . 32 5  9 2 5  
5/55  Minn . - S t . Paul 354 20 , 000 20 , 000 0 . 5 25 - 0 -
5 / 2  Sioux C i ty 165  2 , 500 2 , 5 00 0 . 295  - 0-
5/ 29 Minn . -S t . Paul 333  2 , 500 1 , 6 3 2  0 . 5 35 86 8 
6/49 S i oux City 1 0 8  4 , 0 1 7  3 , 6 26 0 .  2 35 39 1 

*Source : Grain Rate Book No . 1 1 ;  Mp l s . Grai n  Exchange Traffic Dept . ,  1 9 74 . 
+Reported on que s t ionnaire ; "- - "  means no truck rate was g iven . 

Truck 
Rate 

+ 

0 . 600 

0 . 5 30 

0 . 300 
0 .  300 
0 . 2 20 

0 . 500 
0 . 200 

°' 
V1 



DATA FOR LINE 3 

CH I CAGO , MI LWAUKE E , ST . PAUL & PAC I F IC FROM AB E RDEEN LEAVI NG TI-IE STATE AT S I OUX C I TY 

Ques t ionnaire Des t inat ion D i s tance to Total Quantity Quantity  Ra i l  Quan t i ty 
Number of Shipment De s t inat ion o f Wheat ShiEEed B y  Ra i l  Rate B y  Truck 

(mi l e s ) (bu . ) (bu . ) * (bu . ) 

2 / 34 Minn . - S t . Paul 3 1 9  140 , 2 23  1 0 8 , 205 0 . 4 8 5  32 , 0 1 8  
2/ 1 1  Minn . - S t .  Pau l 3 1 2  9 3 , 4 28  24 , 5 3 1  0 . 4 85 68 , 89 7  
2 / 7 9  Minn . - S t .  Paul 300 390 , 000 2 10 , 000 0 . 460 1 80 , 000 
2/8 Minn . - S t . Paul 332  69 , 76 1  - 0 - 0 . 460 69 , 76 1  
4/ 35 Minn . -St . Paul 308 20 , 8 1 4  14 , 3 86 0 . 460 6 , 4 28 
5/ 8 1  Minn . -S t . Paul 3 1 8  1 1 ,  2 4 2  - 0 - 0 . 5 0 5  1 1 , 24 2  
5 / 4 8  Sioux C i ty 1 6 1  5 , 46 3  5 , 46 3  0 . 330 -0-
5 / 5 5  Minn . - S t . Paul 34 1 2 0 , 000 20 , 000 0 . 5 2 5  - 0-
6 / 20 S ioux City 1 36 9 , 5 3 3  9 , 5 3 3  0 . 265  - 0 -
6 / 50 Sioux C i ty 1 3 1 1 , 500 1 , 500 0 . 265  -0-
6/59  S ioux C i ty 1 2 1  8 1 , 009 8 1 , 009  0 . 25 0  - 0 -
6/62 S ioux City 7 1  2 , 6 2 1  -0 - 0 . 200 2 , 6 2 1  
6/ 2 2  Sioux City  27  4 5 , 000 4 5 , 000 0 . 1 95 - 0-

*Source : Grain Rate B ook No . 1 1 ;  Mp l s . Grain Exchange Traffi c  Dept . ,  1 9 74 . 
+Reported on ques tionnaire ; "- - "  means no truck rate wa s given . 

Truck 
Rat e  

+ 

0 . 4 5 0  
0 . 4 2 0  
0 . 45 0  

0 . 500 

°' 
°' 



DATA FOR LINE 4 

CHI CAGO , MI LWAUKEE , ST . PAUL & PAC I F I C F ROM WH I TE BUTTE LEAVI NG TIIE STATE AT B I G  STONE C I TY 

Que s t ionnaire  De s t inat ion Di st ance to To t a l  Quant i ty Quant i ty Ra i l  Qua n t i ty 
Number o f  Shipment Des ti nation o f  Wheat Sh iEEed By Rai l Rate By Truck 

(mi l e s ) (bu . )  (bu . )  * (bu . )  

1 / 30 M inn . - S t . Paul 4 89 9 79 ' 1 1 7  8 2 9 ' 1 1 7  0 .  755  1 5 0 , 000 
1 / 5 5  Minn . -S t . Paul 480 5 08 , 000 5 0 0 , 000 0 . 7 20 8 , 000 

Du luth-Super ior 544 25 8 , 000 250 , 000 0 .  7 20 8 , 000 
2 / 35 Minn . - S t . Paul 3 8 2  1 80 , 000 1 30 , 000 0 . 590 50 , 000 
2/ 49 Minn . - S t . Pau l  36 5 1 56 , 000 1 4 7 , 000 0 . 5 35 9 . 000 

S ioux C i ty 3 8 2  1 1 7  , 600 1 1 7 .  600 0 . 5 35 - 0 -
2 / 4 8  M i nn . - S t . Paul 3 1 6  166 , 000 1 5 0 , 000 0 . 495  1 6 , 000 

S ioux C ity 3 3 3  50 , 000 50 , 000 0 . 495 - 0 -
Du l uth -Superior 4 0 3 100 , 000 100 , 000 0 . 6 70 - 0 -

2/40 Minn . - St . Paul 2 71 29 2 , 250 1 85 , 000 0 . 4 25 1 0 7 , 2 5 0  
Sioux C i ty 328 5 0 , 000 50 , 000 0 . 4 2 5  - 0 -
Du luth-Supe rior 35 8 50 , 000 5 0 , 000 0 . 565 - 0-

3/ 2 Minn . - S t . Pau l 36 0 90 , 000 50 , 000 0 . 4 1 5 4 0 , 000 
Du luth- Superior 34 7 1 0  , ODO - 0 - 0 . 495  1 0 , 000 

3/ 1 0  Minn . - St . Pau l 350 1 4 1 , 5 3 7  6 3 , 06 1  0 . 400 7 8 , 4 76 
Du luth- Superior 337 1 7 , 200 1 7 , 200 0 . 49 5  - 0 -

3/56 Minn . -S t . Paul 194  100 , 000 45 , 000 0 . 350  5 5 , 000 
3/ 4 1  Minn . -S t . Paul 1 7 1  8 3 , 400 7 3 , 200 0 . 320 I O , 200 

Dul uth- Superior 258  2 , 100 2 , 100 0 . 495  - 0 -

*Source : G r a i n  Rate B o o k  No . 1 1 ;  Mp l s . Grain Exchange Traffic Dept . ,  1 9 74 . 
+Reported on questionnaire ; "- - " means no truck ra te was given . 

Truck 
Rate 

+ 

0 . 600 
0 . 750 
0 . 780 
0 . 5 00 
0 . 600 

0 . 400 

0 . 4 5 0  

0 . 380 
0 . 4 2 0  
0 . 400 

0 . 400 
0 . 4 1 0  

°' 
-.....J 
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APPEND I X  C 

DATA FOR TRUCK RATE F UNCTION 



DATA FOR TRUCK RATE FUNCTION 

( X) 
Dis tance to 
Des tination 

565 
5 4 4  
5 2 7  
4 8 9  
4 8 0  
4 7 6 
448 
44 7 
443  
4 1 5  
39 6 
38 2 
367  
365 
365 
360 
350 
34 7 
34 1 
335 
333 
3 1 9  
3 1 8  
3 1 6  
3 1 3  
3 1 2 
300 
2 7 1  
2 5 7  
2 3 2  
2 24 
2 0 2  
1 94 
1 79 
1 7 1  
1 0 8  

(Y ) 
Truck Rate 

from Que s ti onnaires .  

0 .  70 
0 . 78 
0 .  70 
0 . 6 0 
0 . 75 
0 . 7 0 
0 . 60 
0 .  7 2  
0 . 5 3 
0 . 64 
0 . 60 
0 . 5 0  
0 . 5 0 
0 . 6 0  
0 . 30 
0 . 38 
0 . 40 
0 . 4 2  
0 . 60 
0 . 5 5 
0 . 5 0 
0 . 4 5  
0 . 50 
0 . 4 0 
0 .  7 2  
0 . 4 2  
0 . 4 5  
0 . 45 
0 . 42 
0 . 4 0  
0 . 2 3 
0 . 3 0 
0 . 40 
0 . 2 2 
0 . 4 1 
0 . 20 

Y = 0 . 099420  + 0 . 00 1 1 5 7X 
r 2 = 0 . 6 7 34 5  

<
F = 70 . 1 1 89 

>
S ignificant at 0 . 0 01  l evel 

D . F • 
- ( 1 .  34) 
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( 1 ) ( 2)  ( 3) 
Ques t io nn a i r e  Percent o f  To t a l  Rai l  Rat e  

Numb er Shipments by 
Ra i l  

1 / 4 9  1 0 0  0 . 790 
1 / 4 1  9 3  0 . 740 
1 / 4 7  78 0 . 6 75 

81 0 . 590 
1 / 35 89 0 . 625  

7 3  0 . 5 35 
4 / 2 2  9 1  0 . 5 65 

88 0 . 4 85 
4 / 4  100 0 . 5 25 

0 0 . 4 8 5  
4 / 7 75 0 . 5 25 
4/ 8 8 3  0 . 5 2 5 

100 0 . 460 
4 / 9  1 0 0  0 . 5 2 5 
4 / 1 8  9 2  0 . 5 05 
4 / 1 9 89  0 . 50 5  
4 / 2 7  9 9  0 . 505 

100 0 . 4 25 
4 / 35 69 0 . 460 
5/ 26 8 1  0 . 4 25 
5 / 46 30 0 . 4 1 5 
5 / 4  100 0 . 400 
5 / 76 30 0 . 380 
5/  1 1  65  0 . 36 5  
5 / 1 2  5 8  0 . 365 
5/ 6 so 0 . 365 

LINE 

( 4 )  ( 5 )  
Regre s s ion Exc e s s  
Truck Rat e  Ra i l  - Truck 

( 3) - ( 4 ) 

0 .  779 0 . 0 1 1  
0 . 75 3  -0  . 0 1 3  
0 . 709 - 0  . 0 34 
0 . 6 1 7  - 0 . 0 2 7  
0 . 650 - 0 . 0 25 
0 . 5 5 8  - 0 . 0 2 3  
0 . 5 80 -0 . 0 1 5  
0 . 4 8 7  -0 . 00 2  
0 . 555 - 0  . 0 30 
0 . 46 2  0 . 0 2 3  
0 . 5 4 1  - 0 . 0 1 6  
0 . 5 24 0 . 0 0 1  
0 . 4 3 1  0 . 0 29 
0 . 5 24 0 . 00 1  
0 . 4 9 7  0 . 008 
0 . 49 7 0 . 00 8  
0 . 494 0 . O l l  
0 . 40 1  0 . 0 2 4  
0 . 46 3  - 0 . 00 3  
0 . 4 0 7  0 . 0 1 8  
0 . 39 7  0 . 0 1 8  
0 . 38 2  0 . 0 1 8  
0 .  368 0 . 0 1 2  
0 .  359 0 . 006 
0 . 359 0 . 006 
0 . 356 0 . 009 

� 
average = 0 . 0005 769 

( 6 )  ( 7 ) 
Rai l  Rate Exces s 

( increased by 1 %) Ra i l  - Truck 
( 6) - ( 4 )  

0 . 79 790 0 . 0 1 890 
0 . 74740  -0 . 00560 
0 . 68 1 7 5 -0 . 0 2 7 25 
0 . 59590  - 0 . 0 2 1 1 0  
0 . 6 3 1 2 5 - 0 . 0 1 8 75 
0 . 54035 -0 . 0 1 765 
0 . 5 7065 - 0 . 00 9 35 
0 . 4 89 85 0 . 00 2 8 5  
0 . 5 30 25 - 0 . 0 24 75 
0 . 4 8 9 85 0 . 0 2 785 
0 . 5 30 2 5  - 0 . 0 1 0 7 5  
0 . 5 30 2 5  0 . 006 2 5  
0 . 46460 0 . 0 3360 
0 .  5 30 2 5  0 . 00 6 2 5  
0 . 5 1 005 0 . 0 1 305  
0 . 5 1005  0 . 0 1 305 
0 . 5 1 005  0 . 0 1 605 
0 . 4 2 9 2 5  0 . 0 2 825 
0 . 46460 0 . 00 1 60 
0 . 4 2 9 2 5  0 . 0 2 2 25 
0 . 4 1 9 1 5  0 . 0 2 2 1 5  
0 . 40400 0 . 0 2 200 
0 . 38380 0 . 0 1 5 80 
0 . 36865  0 . 00965 
0 .  36865 0 . 00965 
0 .  36 865 0 . 0 1 265 

� 
average = 0 . 0056403 

-....] 
1--' 



( 1 ) ( 2) ( 3) 
Que s t ionna ire Percent of Tot a l  Rai l Rate 

Nwnb e r  Sh ipment s b y  
Ra i l  

1 / 49 100 0 . 790 
1 / 0 3  1 00 0 . 640 
1 /  1 1  1 00 0 . 5 80 
1 / 29 5 1  0 . 5 65  

100  0 . 4 1 5  
1 / 50 8 3  0 . 5 65  

100 0 .  390 
4 / 3 3  5 6  0 . 350 
5 / 5 8  89  0 . 5 2 5  

0 0 . 320 
5 / 5 5  1 00 0 . 5 25 
5 / 2  1 00 0 . 29 5  
5/ 29 65  0 . 5 35 
6/49 90 0 . 2 35 

LINE 2 

( 4) ( 5) 
Regress ion Exc e s s  
Truck Rat e Ra i l  - Truc k 

( 3) - ( 4) 

0 . 8 24 - 0 . 0 34 
0 . 700 - 0 . 0 60 
0 . 659 -0  . 0 79 
0 . 6 1 8  - 0 . 05 3  
0 . 4 0 3  0 . 0 1 2  
0 . 6 1 2  - 0 . 04 7  
0 . 394 - 0 . 00 4  
0 . 33 3  0 . 0 1 7  
0 . 5 2 2  0 . 00 3  
0 . 30 7  0 . 0 1 3  
0 . 509 0 . 0 1 6  
0 . 290 0 . 005  
0 . 48 5  0 . 050 
0 . 224  O . O l l  

.j. 
average = -0 . 0 1 0 7 1 4 2  

( 6) ( 7) 
Rai l Rate Exc e s s  

( i ncreased by 1 %) Rai l - Truck 
( 6) - ( 4) 

0 . 79790 - 0 . 02 6 1 0  
0 .  64640 - 0 . 05 360 
0 . 5 8580  - 0 . 0 7320  
0 . 5 7065 -0 . 04 7 35 
0 . 4 19 1 5  0 . 0 1 6 1 5  
0 . 5 7065 - 0 . 04 1 35 
0 .  39 390 - 0 . 0 00 1 0  
0 .  35 350 0 . 0 205 
0 . 5 30 2 5  0 . 00825  
0 . 3 2 3 20 0 . 0 1 620 
0 . 5 30 2 5  0 . 0 2 1 2 5 
0 . . 29795 0 . 00 795  
0 . 54035  0 . 05 5 35 
0 . 2 3 735 0 . 0 1 33 5  

.j. 
average = -0 . 00590 7 1  

'.J 
N 



( 1 )  ( 2 )  ( 3) 
Que s t ionnaire Percent of  Tot a l  Rai l  Rat e  

Number Shipments by 
Ra i l  

2 / 34 7 7  0 . 4 85  
2/ 1 1  26  0 . 4 8 5  
2/ 79 54 0 . 4 60 
2 / 8  0 0 . 4 60 
4 / 35 69 0 . 460 
5/ 8 1  0 0 . 50 5  
5 / 4 8  1 00 0 . 330 
5/ 5 5  1 00 0 . 5 2 5  
6 / 20 100 0 . 26 5  
6/ 50 1 00 0 . 26 5  
6 / 5 9  1 0 0  0 . 250  
6/ 6 2  0 0 . 200 
6/ 2 2  1 0 0  0 . 195  

L I NE 3 

( 4 )  ( 5 )  
Regress ion Ex ces s 
Tru c k  Rate Ra i l  - Truc k 

( 3) - ( 4 ) 

0 . 469 0 . 0 1 6 
0 . 4 60 0 . 0 25 
0 . 4 4 7  0 . 0 1 3  
0 . 484 - 0 . 0 24 
0 . 456 0 . 004 
0 . 4 6 7  0 . 0 38 
0 .  286 0 . 04 4  
0 . 49 4  0 . 0 3 1  
0 . 2 5 7  0 . 008 
0 . 2 5 1 0 . 0 1 4 
0 . 2 39 0 . 0 1 1  
0 . 1 82  0 . 0 1 8  
0 . 1 3 1  0 . 06 4  

� 
average = 0 . 0 20 1 5 38 

( 6)  ( 7) 
Ra i l  Rate Exc ess  

( i ncreased by 1%)  Rai l - Truc k 
( 6)  - ( 4 )  

0 . 4 8985  0 . 0 2085 
0 . 4 89 8 5  0 . 0 2 9 8 5  
0 . 4 6460 0 . 0 1 760 
0 . 46460 - 0 . 0 1940  
0 . 46460 0 . 00860 
0 . 5 1 005 0 . 04 305  
0 . 3 3 3 30 0 . 04 7 30 
0 . 5 30 2 5  0 . 0 36 2 5  
0 . 26 76 5  0 . 0 1 065  
0 . 26765 0 . 0 1 665 
0 . 2 5 250 0 . 0 1 35 0  
0 . 20 200 0 . 0 2000 
0 . 19695 0 . 06595  

"' 
average = 0 . 0 2 39 1 1 5  

-.....) 
(.N 



( 1 )  ( 2 )  ( 3 )  
Que s t i onna i r e  Perc ent o f  Tot a l  Rai l Ra te 

Nwnb cr Sh ipments by 
Ra i l  

l /  30 8 5  0 .  7 5 5  
1 / 55 98  0 .  7 20 

9 7  0 .  7 2 0  
2 / 35 7 2  0 . 5 90 
2/49 94 0 . 5 35 

100  0 . 5 35 
2/48  90 0 . 49 5  

1 0 0  0 . 4 9 5  
100 0 . 6 70 

2/ 40 6 3  0 . 4 25 
100 0 . 4 25 
100 0 . 565 

3/ 2 56 0 . 4 1 5 
0 0 . 495 

3/ 1 0  45 0 . 400 
100 0 . 49 5  

3 / 5 6  45  0 . 350 
3 / 4 1  8 8  0 . 320 

100 0 . 49 5  

L INE  4 

( 4 )  ( 5 )  
Regress ion Exc ess 
Truck Rate Ra i l  - Truc k 

( 3) - 4 ) 

.o . 66 5  0 . 090  
0 . 665  0 . 06 5  
0 .  7 2 9  -0 . 009  
0 . 54 1 0 . 04 9  
0 . 5 2 2  0 . 0 1 3  
0 . 54 1 - 0 . 006 
0 . 465 0 . 0 30 
0 . 485  0 . 0 1 0  
0 . 566 0 . 104  
0 . 4 1 3  0 . 0 1 2  
0 . 4 79 - 0 . 0 5 4  
0 . 5 1 4  0 . 05 1 
0 . 5 16  - 0 . 1 0 1  
0 . 50 1  - 0 . 006 
0 . 5 04 -0 . 104  
0 . 4 89 - 0 . 006 
0 . 324 0 . 0 26 
0 .  29 7 0 . 0 2 3  
0 .  39 8 0 . 0 9 7  

.j. 
average = 0 . 0 1 5 5  789 

( 6 )  ( 7) 
Ra i l  Ra te Exces s 

( I ncreased by 1 % ) Ra i l  - Truck 
(6 ) - ( 4 )  

0 . 76 25 5  0 . 09 75 5  
0 .  7 2 7 2 0  0 . 0 7 2 20 
0 .  7 2 720 - 0 . 00 1 80 
0 . 59 5 90 0 . 05 490 
0 . 5 40 35 0 . 0 1 835 
0 . 5 4 0 35 - 0 . 00065 
0 . 49995 0 . 0 34 9 5  
0 . 49995 0 . 0 1 495 
0 . 6 76 70 0 . 1 1 0 70 
0 . 4 2 9 2 5  0 . 0 1 6 2 5  
0 . 4 29 2 5  - 0 . 049 7 5  
0 . 5 70 6 5  0 . 05665  
0 . 4 1 9 1 5  - 0 . 09685 
0 . 49995 -0 . 00 1 0 5  
0 . 4 0400 - 0  . 10000 
0 . 49995 0 . 0 10 9 5  
0 .  35 350 0 . 0 29 5 0  
0 . 3 2 3 20 0 . 0 2 6 20 
0 . 49995 0 . 1 0 1 9 5  

.j. 

average = 0 . 02 0 7 894  

-.....) 
� 
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7 6  

L I NE 1 

E l evator 
QR R 

Q- Q  
Nwnber R T 

1 / 4 9  

1 / 4 1  1 3 . 45 0 . 9 8 3  

1 / 4 7  3 . 4  7 0 . 9 5 2  

4 . 2 0 0 . 9 5 6  

1 / 35  8 . 2 2 0 . 9 6 2  

2 . 6 9  0 . 9 5 9  

4 / 2 2  1 0  . s o 0 . 9 74 

4 / 4 0 . 9 3 0 . 9 4 6  
1 . 0 0  1 . 05 0  

4 / 7 1 .  3 3  0 .  9 70 

4 / 8 

4 / 9 6 . 0 4  1 . 0 0 2  

4 / 1 8  20 . 64 1 . 0 1 6  

4 / 1 9  8 . 26 1 . 0 1 6  

4 / 2 7  1 4 0 . 00 1 . 0 2 2  

4/ 35 2 .  24 0 . 9 9 4  
5 / 26 4 . 1 5 1 . 0 44  

5/ 46 0 . 4 3  1 . 04 5  

5 / 4 

5/ 76 0 . 4 3  1 . 0 3 3  

5 / 1 1 1 . 8 8  1 . 0 1 7  

5 / 1 2  1 .  35 1 . 0 1 7 

5 / 6 1 . 0 1  1 . 0 2 5· 

avera ge 0 . 99 9 1 5  



7 7  

L I NE 2 

QR R E l evator Q- Q  
Number R T 

1 / 4 9  

1 / 0 3  

1 /  1 1  

1 / 29 1 . 0 5  0 . 9 1 4  

1 / 5 0 5 . 0 2  1 . 0 66 

4 / 3 3  1 .  2 7  1 . 0 5 1  

5 / 5 8  8 . 4 4  1 . 0 06 

1 . 00 1 . 0 5 9  

5 / 5 5  

5 / 2  

5 / 2 9 1 . 8 8 1 . 10 3  

6 / 4 9  9 . 2 7 1 . 0 49 

average = 1 . 0 35 4 2 85 

' ' · 
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L I NE 3 

QR R E l evato r  Q- QR Numb er T 
- - �-

2 / 34 3 . 3 8 1 . 0 34 

2 / 1 1  0 . 36 1 . 0 5 4  

2 / 79 1 . 1 7  1 .  0 29 

2 / 8  1 . 00 0 . 9 50 

4 / 3 5 2 . 24 1 . 0 09 

5 / 8 1  1 . 00 

5 / 4 8 

5 / 5 5  

6/ 20 

6 / 50 

6 / 5 9  

6 / 6 2  1 . 00  1 . 5 2 7  

6/ 2 2  

average = 1 . 1 0 05 
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L I NE 4 

QR R E l evator Q- QR Numb er T 

1 / 30 5 . 5 3  1 . 1 35 

1 / 5 5  6 2 . 5 0 1 . 1 00 

3 1 . 2 5 0 . 9 8 8 

2/  35 2 . 60 1 . 1 80 

2 / 4 9  1 6 . 3 3 1 . 0 2 5  

2/4 8 6 . 00 1 . 0 6 5  

2/ 40 1 . 40 1 .  0 2 9. 

3/ 2 1 .  2 5 0 . 80 4  

1 . 0 0  0 . 9 8 8  

3 /  1 0  0 . 80 0 . 79 4  

3 / 5 6  0 . 8 2 1 . 0 80  

3/ 4 1  7 . 1 8 1 . 0 7 7  

average = 1 . 0 2 2 0 8 3 3  



APPEND I X  F 

MAP OF RAIL L INE DES I GNATI ONS 
IN SOUTH DAKOTA 
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LEGEND 

·-- A Main l i ne 
B Mai n l ine 
A Branch l ine 
Defens e-Es s en tial  Branch l ine 

Source : Pre l iminary S tandards , C l ass i fi cation and De s i gnati on of Lines of Class I Rai l roads i n  the 
Uni ted S tates . U . S .  Department of Transportation . Augus t 3 ,  1 9 76 . 
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