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Abstract

THE ECONOMIC EFFECTS OF AN ALTERNATIVE TO

THE STATUTORY GRAIN FRETGHT RATES

by Randolph Michael Sokal

Major Advisor: Dr. E. I^I . Tyrchniewicz

The statutory graín freight rates have been identifíed as "the

primary sourcett of many grain transportation problems in trriestern Canada.

The rates which date back to LB97 are responsible for the losses sus-

tained by the railways ín the carriage of graín and the resultant lack

of railway system renewal and expansion. The statutory rates are so

pervasive ín the structure, operation and logístics of the graÍn hand-

ling and transportation system that the elimination of them is seen as

a possíble means of permítting additional growth in canadian grain

exports.

This study anaLyzed and evaluated one possible alternative to

the present preferrential freighL rates on Western grain in terms of its

potential economic impacts on the Manitoba agricultural economy, and its

attractiveness in relation to a broad set of economic and polítical cri-

teria. The proposed alternative to the present statutory freíght rates

on grain would províde a constant dollar per ton subsidy payment to the

railvays to make up their revenue shortfall on sËatutory grain traffic

in a base year with Praírie grain producers being fully responsible

thereafter for any future cost increases ín railway grain transportation.
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The analysis of the proposed alternative to the statutory rates

showed how the Manitoba farm economy would ttadjusttt in response to com-

pensatory freight rates on domestically marketed grain, and a movement

towards compensatory rates on export grain based on the annual rate of

increase in grain transportation costs. This was facílítated through

the use of a linear programming model dímensíoned for the Provínce of

Manitoba. The LP model showed the changes in the pattern and aggregate

value of agricultural production and changes in net farm íncome that

would result from the rail rate optíon under a range of inflatíon/pro-

ductívity scenarios ín I^Iestern graín transportation between 7978 anð,

1985. The upper or pessimistic end of this range employed a 15 percent

annual increase ín raílway graín transport costs while the lower or

optinistic end employed a 6 percent annual increase. For analytical

purposes, an íntermedíate scenario that employed an 11 percent annual

íncrease ín rail grain transport costs was also examined.

The main conclusions that emerged from this study are as follows:

The proposed alternative to the present statutory grain raÈes

would only have minor effects on the aggregate value of output

in the provincíal farm economy. Effects of this nature ranged

from a decrease of $14.9 rnillion (1.3 percent of the base year

value) to an íncrease of $29.5 million (2.5 percent) as the

value of statutory grain production fe1l r¿hile the value of

livestock production increased.

0n a net farm income basis, however, the farmíng sector of the

province would suffer some economic díslocation if the grain

producerts share of railway grain transport costs increased.

1.
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Losses ín net farm income for an ttaverage-sizett farm in the

Province ranged f.rom $270 to $549. The potential to offser

these losses ín net farm income through further farm diversi-

fícatíon ínËo oilseed and livestock enterprises would generally

exist only to the extent that favorable market conditions and

opportunities exíst.

Finally, as this study demonstrated, it is virtually impossible

for any rate alternative to satísfy the many economic and pol-

itical considerations involved in contemplating changes to the

sËatutory rates.
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Chapter 1

PROBLEM STATEMENT

IntroductÍon ând Hístorical Perspectives

The statutory freíght rates on grainrl *or. commonly known as

the Crowsnest Pass grain rates, contínue to be one of the most conten-

tious and unresolved issues in Canadian transportation and agricultural

policy. These freight rates, which have been described on occasion as

Ëhe ttwestts Magna cartatt, ttcanadats largest freight ïate anomaly" and

"a mere poliËical policy tool", have been widely debated in politícal

circles, extensívely referenced by various royal commissions on trans-

portation and the subjecË of numerous studíes.

The statutory grain rates evolved out of the Crowsnest Pass

Agreement of. LB97r2 whích \^ras a subsidy and rate control agreement be-

tween the Government of Canada and the Canadian Pacific Railway Company.

1tThroughout this paper, the term ttstatutory raËet' can be consid-
ered synonymous r¿ith the ttCrowsnest Pass grain ratestr. The term ttsta-
tutory rate" refers to the rates on the movement of graín following
7925, when the rates were fixed by Parliament. Prior to 1925, the rates
!./ere governed by the Crowsnest Pass Agreement of L897, and the term
"crowsnest rates" properly applíes only in reference to that earlier
períod.

)-For an excellent díscussion on the hístorical perspecËives of
the Crowsnest rates see: (1) ProvÍnce of Saskatchewan, "An HísËorícal
Analysís of the crow's Nest Pass Agreement and Graín Rates: A study in
National TransporËatíon Po1ícyr" A Submíssion of the Province of Saskat-
cher,¡an to the Royal Cornmission ón
Prínter, IuIay, 1960) ; (2) C. D. Nachtigall, G. F. Skinner and E. Int.
Tyrchniewicz, t'Crowsnest Pass Grain Rates: TÍme for a Change?t', Cana-
dían TransportaËion Rêsèarch Fórum: Proceêdings -- sixteenth Annual
Meeting, Vo1. XVf, No. 1, 1975; and (3) S. N. Kulshreshrha and D. G.
Devíne, "HisËorical PerspectÍves and Proposítíons on the Crowsnest Pass
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In return for federal and provincial grants of money and land, respect-

ive1y, to assíst in the construction of a railway line to develop south-

ern British columbia, the railr.¡ay undertook, among other things, to

reduce its freight raËes on grain and flour from Prairíe points to the

Lakehead. As Inlilson3 observed, this undertakíng on the part of the raÍl-

r¡/ay \¡/as regarded as an obligation to maintain such freight ra¡es in per-

petuíty. In 1925 t1ne reduced freíghL rates were made statutory by Par-

líament at the level provided by the L897 agreement, but tine 1925 legis-

lation and subsequent amendments and regulations have greatly widened

theír scope and application. Thus, despíte cost inflation since Ig25,

the statutory grain rates are stil1 in effect today being part of the

üIestern grain freight rate sLructure.

The Crov¡snest Pass Ägreement \^/as passed in 1897 because of pre-

vailing political and economíc pressures. I^Iíthout going ínto all of the

details, it ís ímportant to note why the Government of Canada entered

tt.e 1897 Agreement and, particularly, !¡hy it. sought reduced rates on

grain and f1our.

Accordíng to hístorícal accounts, the Federal Government signed

the crowsnest Pass Agreement in order to promote, among other things:

(1) the stímulatíon of agricultural settlement and general economic

expansion in the Prairie Provínces by means of the statutory assurarrce

2 (continued)

Freight Rate AgreemenÈ rrr canâdian Journal of Agricultural Economics,
Vo1. 26, No. 2, JuLy, 1978.

3C. F. I^lilson, Gráin Marketing in Cánada (I^Iinnipeg: Canadian
International Grains Institute, 1979), p. 386.
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of lov¡er rates on grain and on the inward movement of capital equipment;

and (2) the acceptance by the Canadian Pacífic Railway Company of the

princíple of government rate control in the national interest, without

reference to the level of railway ""t.rírrg".4 Thus, hístorical record

would suggest that in the late 1800rs and earLy 1900's the Crowsnest

Pass grain freight ratesr later to become the statutory rates, were used

by the Federal Government as part of national polícy. The intent of

thís policy r¡ras to stimulate the economic development of the i,Iestern

Provínces, particularly the emerging graíns industry and markets for it,

and introduce the principle of government raËe regulation ín the trans-

portation indusËry.

During the twentieth century, however, the economic and polití-

cal rationale regarding the purpose and permanence of the statutory

graín rates changed and became ín some cases narrowly defined. A look

at contemporary arguments, some of whích are economíc and non-economic

ín nature, helps one to understand why the rates remain at the 1897

level today, even though the original economic and political objectíves

associated with the rates appear to have long since been achieved. Con-

sider Ëhe follo\^/ing t\^ro ttpopular" arguments tendered for the retention

of the rates.

The first one maintains that the statutory rates provide Western

graín producers with "the lowest-cost freight rates of any major compe-

ting grain exporËíng country."5 The l,rlesËern graín producer, it is

4r.,. Reíd, "statutory Graín Ratesr" Report of the Royal Com-
mission on Transportation 1961 (Ottawa: Queenrs Printer for Canada,

tr) -- - --trrjilson, op. cit., p" 387
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alleged, cannot absorb higher transportatíon charges because of hís geo-

graphical location and the instability in world grain prices and, hence,

the resulting instability ín his net farm income. In particular, the

Canadian grain producer is in a disadvantaged positíon vis-a-vis foreign

grain producers ín terms of being land-locked and remote from cheap

ocean transport. This essentially makes him a captive shipper of rail

transport. This dependency of the grain producer on raí1 transport in

Canada and the world grain market is reinforced given that slíghtly less

than 50 percent of the annual Canadían graín producËion i-s exported.6

The second reason relates to the importance of the grain and

oilseed trade to the Canadian economy, ín terms of it being a major

earrrer of foreign exchange (about $2.7 billion a year over the 1975 to
-7

1977 períod).' Thís point has been arËiculaËed by many people including

the recent Grain Handling and Transportation Commission which argued

that:

t'...the government must continue to subsidi-'ze tlne trans-
portation of export grain and that the full cost as
deemed by the Commission on the Costs of Transporting
Grain by Rai1, must not be imposed on the producer. The
contríbution tr'lestern graín makes to Canada's balance of
payments positíon demands that a substantial part of any
increase bç borne by the federal government in the national
interest. tto

In this respect, the fixed rates on grain transport, the staÈutory rates,

6c"rr"d" Grains Council, Canadían Grains fndustry Statistical
Handbook 79 (trrrinnipeg: Canada Grains Council , 1979).

7'Statistics Canada, Exports - Merchandise Trade 1975-1977, Cata-
logue No. 65-202 Annual (Ottawa: Supply and Services, Canada, August,
I97B), pp. 22-24.

BTh" Gr"in Handling and Transportation Commissíon, Grain and
Rail ín trrlestern Canada, Vo1Tfn; p. Tr I (Ottawa: Supply and Services, Canada,



are alleged to províde one mechanism for the Canadi-an trrrheat Board, the

Prairíe grain producer's selling agent, to remain competítíve ín terms

of transportatíon costs vis-a-vis suppliers closer to markets.9

Thus, a synthesized contemporary view regarding why the statu-

tory grain raËes have been defended in terms of national polÍcy would

seem to indicate the following: the rates represent an tthistorictt com-

mitment on the part of the Government of Canada to protect the Inlestern

grain producer from higher transport charges and maintain his competi-

tive position ín export grain markets given the importance of the grain

trade to the Canadían economy.

During the 1asË decade, however, it has become quiËe apparent

that t.he statutory grain rates are not economíca1ly viable and they are

not necessaríly the besÈ means of effecting this historíc commitment.

The continued existence of the statutory rates has been seriously ques-

tioned by the Federal Government and other major participants ín the

production, handling and transportatíon of grain in Canada in the recent

past given that the rates may have pervasive economic effects on the

[^iest's grain handling and transpoïtation 
"y"t.rr10 

Prairie agrículture

and. regional developmenË, and Ëhe national economy as a rhole.ll In

o-D. A. Dever, "The Effects of the Crowsnest Pass Railway Rates"
(Paper presented to the Crowsnest Rates Graín TransporËation Seminar,
Uníversity of Calgary, Calgary, Alberta, August 26, 1974), p.19.

10_*"For the purpose of thís study, the graín handling and transpor-
tation system is defined as Ëhe interrelated process in whích tr{iestern'
Canadian grain is called from on-farm storage, collected by the primary
elevator system by means of quotas ímposed by the Canadían lnlheat Board,
and forwarded via the Board I s grain block shipping sysËem and regional
raí1 network to both domestic poínts and export Ëerminals at Vancouver,
Prínce Rupert, Thunder Bay and Churchill.

11-*In fact, just recenËly at the l^iestern Agriculture Conference in
Regina, representatives of the Manitoba Farm Bureau, the Saskatchewan
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particular, íncreasíng attention has been focused on the statutory rate

issue and its resolution because of a growing concern among the major

partícipants Ín the graíns industry (i.e., the Canadian üIheat Board,

producers, grain companies, -railways, and the Government of Canada)

regarding the abí1ity of the grain transportation system to handle

íncreasing volumes of export grain by the rnid-l980rs. Indeed, in some

1?circlesr-" the elÍmínation of the sÈatutory rates in favor of compensa-

tory grain rates is seen as a method of permítting additional exports

whích would not otherwise occur to the same extent by f985.

The Problem: The Economic Effects of Statutory Rates

The low leve1 and rigíd structure of the statutory grain rates

are responsible for the operating losses suffered by the major railways

in the transportatíon of statutory grain. Accordíng to the report of

the Commíssion on the Costs of Transporting Grain by nai113 and the
'l tr

follow-up reporË by Snavely, Kíng and Associ-atesr-' the railways

TI.- - ( continued)

Federation of AgrÍculture and Albertafs Unifarm reached a compromise for
a start on negotíations with the Federal Government and the railways
aimed at achíeving a new sËaËutory rate formula for the movement of
Prairie graín. See "Crow Rate Compromiser" The Manitoba Co-Operator,
Vo1. 37, No. 2, August 9, L979, pp. 1, 18.

12r." IBI Group, Impact on Transportatíon Users of Changing Sta-
tutory Grain Rates (Report prepared for Alberta Economic Development,
August , 1979), p. E-9.

13th. Commission on the Costs of Transporting Grain by Rail,
Sgpo=9, Vol. I (ottawa: Supply and Services, Canada, 1976), pp. 205-207.

14srr"-r.1y, King and Associates, 1977 Costs and Revenues Incurred
by the Railways in the TransporÈation of Grain Under SLatutory RaËes
(Report prepared for the Mínistry of Transport, Federal Government of
Canada, September, L97B), pp. 75-83.
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(Canadian Pacífíc, Canadían Natíonal and Northern Alberta Railways) suf-

fered gross revenue shortfalls of $157.4 mil1íon and $239.2 mi11íon in

1974 and 1977, respectively. Federal Government branch line subsidy

payments ameliorated these losses to some extent but the railways sËil1

absorbed 38 percent or $89.3 mil1íon and 49.6 percenË or $175.5 million

ín uncompensated losses for the respective years (see Table 1). To put

the Commissionts and Snavely et alts conclusions another way, the varí-

able cost of rail movement of grain was 2.58 and 3.08 tírnes the statutory

rates paid by Prairíe grain producers in 1974 and 1977. This gap between

the variable costs íncurred and revenues earned by the railways in the

transportation of grain under statutory rates can be expected to further

increase as time progresses given the following:

1. the statutory rates are not remuneratíve;

2. volumes of export grain can be expected to increase;

3. the railways must by law haul grain and do not have the absoluËe

freedom to abandon low volume branch lines; and

4. continued ínflatíon of the currency will erode railway earnings

on grain traffie moving under statutory rates.

The financíal losses sustained by the railways ín the carriage

of statutory grain have serious, negative economíc implj.cations for the

I{estrs grain handling and transportation system and, consequently, llest-

ern Canadian agrículture. As Booz-Allen et a1 pointed out, the railways

no longer have the economic or physícal capaciËy to underwríte "the graín

drain" or losses incurred on grain traffic.15 Consequently, they have

t5_-"Booz-Allen & HamilËon, Inc.
and Handling in l¡IeStern Cánáda (Report
Industry, Trade & Commerce, The Grains
da, Ju1y, 1979), p. X-9.

and IBT Group, Graín Transportation
prepared for the Department of
Group, Federal Government of Cana-



Table 1. Coverage of the Total Costs
Transportatíon of Statutory Graín by

Incurred in the L974 and 1977
Rail.

Source of
Cost Coverage

Amount. of Cost

Total
Dollars

(mtltions)

Coverage

Doll-ars
per ton

Percentage
Distribution
of Coverage

rg7 4a

Users of the Service

Federal Government

Railways

TOTAL

Lg77b

Users of the Service

Federal Government

Railways

TOTAL

89.7

52.0

89 .3

23t.0

LI4 .7 64

63.7 13

L7 5 .46r

3s3.938

4.36

2.52

4.34

tL.22

4.sB

2.54

6.99

14.IL

3B .9

22.4

38.7

100 .0

32.4

18 .0

49 .6

100 .0

"Th" Cor*ission on the
Sggo=!, Vo1. I (Ottawa: Supply
p. 207.

b_"Snavely, Kíng and Assocíates, 1977 Costs and Revenues fncurred
by the Raílways in the Transportatíon of GraÍn Under Statutory Rates
(Report prepared for the Mínistry of Transport, Federal Government of
Canada, Septernber, 1978), p. 79.

Costs of Transporting Graín by Rai1,
and Services, Canada, October, I976),
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not ínvested in equÍpment for the transportation of grain and they have
deferred substantial mainterÌance and vírtually al1 capital expenditures
on the "grain dependent lines".16 rn fact, sínce 1972 virtually all
major maintenance and capitar expenditures for railway plant and equip_
ment used Ín the transportation of statutory grain has been financed by
the Federal Government and, more recently, prairie provÍ_ncial govern_
ments and the canadian trriheat Board. The number of government measures
taken to counter the massÍve deterioration in the physical state of the
plant and equipment used i-n graÍn transportaÈÍon on the prairíes, and
ensure contínued operation of the grain tïansportatíon system at reason-
able capacity 1evels within the context of conti.nuing statutory rates
include:

1' payment of branch line subsidies to the railways;
2. the purchase and r-ease of grain hopper cars on beharf of the

Canadían Wheat Board;

3. a praírie branch line rehabí1itatíon program;

4. boxcar repair programs; and

5. the provision of tax Íncentives to the r"ilway".17
The statutory grain rates have undoubtedly contríbuted to the

historic pattern of I^Iestern canadÍan agriculture sínce they are a subsídy
on the rail movement of praírie grains and oilseeds to export and domes_

tic markets. under the statutory rates, the grain producer pays all of
the charges but not all of the cosËs of transporting grain by rail. For

16snrrr"1y, 
King

lTror a detailed
Ëhis study.

and Associates, op. cit., pp. B0_81.

díscussion of these measures, see AppendÍx A of
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example, in 1977 the producer (user of the transport service) paid only

32.4 percent of the total varíable rail costs íncurred in transporting

statutory gt.irr.18 As a result, the preferential freight rates on Inles-

tern Canadían grain have stimulated grain production, particularly the

"wheat ..orro*y".19 And, as l^iilson claimed, the ïates help to maintain

an "excessive amount of resources in agrícultrrre".20

At the same time, however, Ëhe statutory grain rates tend to

discourage livestock production and value added processing activities

on the Praíries. Consequently, Ëhey may have retarded the economic

development of Western Canada. In particular, the statutory rates have

removed the naËural comparative advantage of livestock producers and

agricultural processing activit.ies on the Praíries by making the export

of unprocessed graín from the Prairies relatíve1y less expensive Ëhan

the export of lívestock or lívestock producËs which move at higher

freight trt"t.21 Stickland22 h^" estimated that the costs borne by

Praírie lívestock producers to be about $86 million ín 1978 while

18_--Snavely, King and Associates, op. cit., p. 79.
10
"Reíd ¡ op. cít. , p. 404 .

20C. 
". 

VJilson, "Economics of the Crowsnest Pass Ratesr" Cana-
dian Journal of Agrícultural Economics, Vol. 6, No. 1, 1958, pp. U-+l .

2IOn thí" poínt, see: (1) Nachtigall, Skinner and TyrchnÍewicz,
cp. cít., pp. 274-275; and (2) I.i. H. Furtan, J. C. Nagy and G. C. Storey,
"The Impact on the Canadian Rapeseed Industry from Changes in Transport
and Tariff Ratesr" American Journal of AgriculËural Economics, Vol. 6I,
No. 2, May, 1979, pp. 238-248.

22x. w. Stíckland, "Background to the Problems Associated with
the Grain Handling and Transportation System and the Crow Rates" (Paper
prepared for Alberta Transportation and Alberta Agriculture, June 16,
1977) r pp. 9-10.
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)?
MacEachern"- has estimated the total direct loss to Alberta livestock

producers alone to be about ç59.4 míllion as of 1978. In addition,
/LArcus-' has estímated that the potential increase in gross income for

tr{estern lívestock producers would be in Lhe order of $100.1 míllion in

1978 íf the statutory rates \.^/ere removed in favor of compensatory or

market freight rates. A simí1ar study by Anderson-Hendrikt,25 which

employed rail rates 3.1 and 5.0 times the statutory rates, estimated

that the net gains to the livestock sector íncluding meat processing

and rapeseed crushíng would be $123 million and 9241 millíon ín 1977.26

Another problem associated with the sLatutory grain rates is

Ëhat the Canadian public may not be gettíng the most value for their

tax dollars that are used to subsidize the rail movement of Inlestern

graín. As previously mentíoned, public funds are used to help finance

graín transportation cosÈs through a varieËy of Federal Government

23C. A. MacEachern, Retention of the Crow Rate and the Alberta
LivesËock Economy (Ottawa: Agrícultural Economics Research Council of
C"""¿'", tg78), p. :S.

24p.1,. Arcus, "The Impact of Changes in the Statutory Freíght
Rates for Graín,tt FreighÈ Rates and the Marketing of Canadian Agrícul-
tural Products, Occasional Series No. B, edited by R. M. A. Loyns and
E. I^I. Tyrchniewicz (Winnipeg: DeparËment of Agricultural Economics,
Universíty of Manitoba, L977) r pp. 88-93.

25And.r"on-Hendriks, Study on fmplicatíons of Crow Rate for
Alberta Agriculture, November 17, 1978, cited by IBI Groupr op. cit.,
pp. VII-4, VII-5 and Appendíx A.

26_--These studíes are founded on the principle that if rail rates
increased, the farm-gaËe price of feed grains would drop, with the end-
users absorbing some of this. It ís important to note, however, that
thísrtlong-term static effectr" a" IBI Group referred to it, assumes
that there is ample transportation capacity and no marketíng constraints
within the grain handling and Ëransportation sysËem. Thus, to the
exLent that transportatíon capacity, quotas and other marketing policies
constraín the access of grain to the export market and thereby insulate
Prairíe feed grain prices from the world price, the expected gaíns of
the lívestock sector will be over-estímated. See ibíd., pp. IV-L2, IV-13.
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programs including the branch line subsídy program, the graín hopper car

program, the Prairie branch line rehabilitation program and the box car

repair progt^^.z7 The Canadian publíc, hovrever, may al-so be subsídizing

to some extent those countries that are buying Canadian grain which is

shipped under the statutory freight rates. As nei-¿28 pointed out, the

measure of benefits accruing to Prairie grain producers by shipping

their grain at the unremuneratíve statutory rates is overstated because

these benefits are shared by ülestern Canadian producers r^¡ith theír cus-

tomers (overseas and domestíc). This point \nias recently corroborated in

tr¡o UniversiËy of Saskatchev¡an studies: one on the economic impacts of

changing the statutory rate to a Snavely determíned compensatory rate

for the transport of Canadían wheat from Prairie poínts to export posÍ-

tion by Nagy, Furtan and Kulshreshtha;29 
^nd 

a similar study on rapeseed

freighË rates by Furtan, Nagy "od Stotey.3o fn the former analysis, the

auËhors claímed that the I,rlestern Canadian wheat producer receives bet-

ween 76 and 96 percent of the "Crow rate benefitsrr and the remainder

amounts Ëo a subsidy of importers (foreign customers) of Canadían wheat.

In the rapeseed study, Furtan, Nagy and Storey concluded that the Western

27A1rho,rgh some of these cosËs incurred by the publíc cannot be
directly attributed to the low leve1 of the statutory grain rates, it
can be said that they all represent charges on the public purse for the
provísion of grain transportation servíces which a market rate should
take ínto account.

28_-"Reid, op. cit., pp. 400-401.
)q--J. C. Nagy, W. H. Furtan and S. N. Kulshreshtha, The Canadían

hrheat Economy: Economic Implications of Changes in the Crowsnest Pass
Freíght Rates, Technical BulletÍn BL: 79-I (Saskatoon: Department of
Agricultural Economícs, Universíty of Saskatcheeran, January, I979), pp.
43, 50.

30Fr.trt"rr, Nagy and SËorey, loc. cit.



13

Canadian rapeseed producer receíves onLy 42 percent of the ttCro!,/" bene-

fit and the remainíng 58 percent also amounts to a subsidy of the impor-

ting nation (í.e., Japan).

As a result, many observers in the Canadian grains industry now

31suspect"- that the statutory graín rates may be a 'tmajor inhibÍting fac-

tor ín the growth of Canadían grain e*ports".32 They also feel- that the

rates may not be in the publicrs interest given that the economic costs

associated wíth this transport subsidy may be begínning to outweigh

their generally assumed substanÈial benefíts. Thus, the general consen-

sus in the grains industry is that unless the statutory rate issue is

resolved, many of the problems in the graín handling and transportation

system r.,ri11 not be completely overcome and growth in graÍn exports will

suffer due to the low priority afforded to graín traf.fic by the railways.

Alternative policy proposals with respect to changes to the sta-

tutory freight rates on grain would likely impact on resource allocation

and economíc activity both wíthín and outside Prairíe agriculture. From

an agrícultural perspective, ín partícular, changes to the present

freíght rate structure on grain would probably ínfluence the following:

1. The leve1 and disËribution of primary agricultural production,

including cereal crop, specialty crop and livestock enterprises,

due to changes in the relative profitability of the respectíve

enËerprises.

Resource use at the farm level due Lo changes ín farm gate pro-

duct prices and input costs (i.e., farm land príees).

)

31rn. term "suspect" ís used
ttempirícal estimaËiont' .

since the final ansl¡/er must await

et al, 1oc. cít.32_'-For example, see Booz-Allen
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3. The level and distribution of íncome and employment among on-

farm and off-farm workers j_n the agrícultural sector.

The removal of the statutory grain rates ín favor of a compen-
1^
.)-')satory rate sÈructure represents one possible alternatj_ve to the

retention of the present freight rates. However, such an alLernative

would cause sÍgnifícant reductions ín the net farm íncome of Prairie

graín producers, particuLarly Ëhose in Saskatchewan, if they were

requíred to bear the full increase ín transportation charges. The

direct loss in gross farm income of Prairie graín producers resulting

from such an optíon has been estimated to be about $330 mi11íon by The

TransporËatíon Agency of Saskat"h.rrrr34 and $341 mirlion by Arcus35 borh

for the year 1977. In a study prepared for Alberta Economic Development,

IBI Group36 tl"o estimated the gross income loss to Prairie grain produ-

cers in 1977 resulting from higher freíght rates on graín. Assuming two

levels of compensatory rates (i.e., 3.1 times and 5.0 tímes the statutory

rates), IBI estimated that the gross íncome losses suffered by producers

would be $241 million and $459 mí11íon, respectively. For Manitoba grain

producers deliveríng grain to primary elevaËors under 1973-74 conditions,

the increase in rail costs resulting from compensatory raíl rates that

33A""ording to Sectíon 276 of. the Railway Act, a freight rate is
deemed compensatory when it exceeds Èhe variable costs on the movement of
the traffíc concerned as determined by the Canadian Transport Commission.
See Parliament of canada, Revised statutes of canada L970, vol. vr, chap-
ters P-1/s-8 (ottawa: q,re . 645I.

34rt. Transportatíon Agency of Saskatchewan, The Crow Rate and
National Transportatíon Policy (Regina: Queenfs Prínter, I977), p. 7.

354r",r": op. cit. , p. 86 .

36ru, Groupr op. cit., pp. VII-4, VII-5.



\ñere 2.58 times the statutory rate level

lion or 13 cents per bushel of statutory

ham, MacMillan 
"rrd Cra.r"rr.37
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v/as estimated to be $17.7 mi1-

grain by Tyrchniewícz, Framing-

In summary, the statutory graín rates are so pervasive in the

overall efficiency and capital renewal of Canadían grain production and

transportatíon that they can no longer be ignored if Canada is Lo reaLize

its export grain potentÍ-al. More importantly, the statutory rates have

been ídentifíed as "the primary source" of many grain transportation

problems Ín l¡leslern Canada and, particularly, a "major inhibiting factorrl

in the growth of Canadian grain exports.

The problems with respect to these graÍn rates can be summarized

as follows: (1) The statutory rates are responsible for the losses sus-

Ëaíned by Èhe major railways in the carriage of grain. Thís "grain

draín", which cannot be absorbed indefínítely by the railways under con-

tinuing high inflation, has contrÍbuËed significanËly to the lack of

rener¿al and expansion in the raílway grain transportation system. Given

that Ëhe railwaysr capabílítÍes to continue the level of service novr

províded for grain are in doubt, grain exports r¿ill 1íke1y suffer if the

statutory rates remain ín effect r¡íthout suitable compensatÍon to the

railways. (2) The grain rates tend to perpetuate a misallocation of

economic resources not only with respect to the grain tran.sportatíon and

handling system in tr^Iestern Canada but also with respect to primary agri-

cultural productíon. Since the rates accrue largely as an ínput subsidy

378. w. Tyrchniewicz, C. F. Framingham, J. A. MacMíllan and J. I^l .

Craven, "The Abandonment of Uneconomíc Branch Línes and Unremunerative
Grain Rates: Effects on Agriculture and Regíonal Developmentr" The Lo-
gistics and Transportation Review, Vo1. L4, No. 4, L978, p. 4L9.
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to graín producers, they increase the quantity of graín available for

export at any given price. In additÍon, the preferential freight rates

on Inlestern graÍn may have inhíbited the diversification of Prairie agri-

culture and the economíc development of the Prairíes by encouraging the

shipment of raw agricultural commodíties rather than processed agrícul-

tural products. (3) The statutory rates have become a major drain on

public funds both directly and indirectly. The subsidLzed export grain

freíght rates, however: mây not be ín the Canadian publicrs best inter-

est given that subsidizing grain transportation servíces for PrairÍe

grain grourers in the current manner does not appear to yield the great-

est. neË benefit to Canadians per subsidy dollar vis-a-vís alternative

arrangements.

A wÍde range of alternatives to the ret.entíon of the statutory

grain rates including the introduction of compensatory rates are currently

being discussed by the various participants in Ëhe Canadian grain indus-
20

try.'" Changes to the cost structure of the statutory rates, of course,

would have importanL cost/efficíency, equity, socío-economic and publíc

policy ímplications for the varj-ous concerned parties ín the grain trade

and Ëhe natíonal economy as a who1e.

Study Objectíves

By buildíng upon earlier studies and refíning others, this thesis

analyses and evaluates from a ManiËoba agrícultural perspective one par-

Ëicular alternative to the present statutory freight rates on gt"in.39

38S". the Canada Grains Councíl, Proceedings: Ninth Annual Meet-
íng (Inlínnípeg: Canada Graíns Councíl, Apríl 4, 5, L97B), pp. 65-87.

îo-'See Appendíx B for a review of related research work regarding
possible changes to the statutory grain raÈes.
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This statutory rate alternative, whích is similar to one suggested by

the Canada Graíns Councilr40 irl,rolves a constant per ton subsidy payment

to the raílways based on their reverrue shortfall incurred under statu-

tory rates in the base year with the remaining compensatíon for the

costs of graÍn movemenÈ provided through a new rate structure. Essenti-

ally, under thís alternatj-ve the statutory rates would be removed in

favor of a cost-based compensatory rate r^iith the grain producer both

retaining the present nomj-na1 benefit of Ëhe statutory rate and absor-

bing 100 percent of future increases in the cost of transporting grain

by rail gíven the prospect of contínuíng inflation.

The prímary objectÍve of this study, therefore, ís to quantify

and analyze tlne economic effects on Manitoba's primary agticultural sec-

tor that may result from the above alternative to the retention of the

present staËutory rafes.

A related secondary objective of the study is to develop an ana-

lytic framework appropriate for consideration of other statutory grain

rate policy alternatives. Thís is pursued through the presentation and

analysís of the previously descríbed statutory rate option.

The empírical analysis of the proposed alternative to the presenË

rail- rate structure for statutory grain quantifies the following economíc

indicators:

1. changes ín the level and dístribution of prímary agrícu1tural

productíon, including cereal crop, specialty crop and livestock

enterprises, due to changes ín the relatíve profitability of the

4oc"rr"d" Grains Council,
portatÍ-on Commíttee" (Inlinnipeg :

34-35.

"Report to the Grain HandlÍng and Trans-
Canada Grains Council, June, 1977), pp.
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respectíve enterprises; and

2. changes in the level and distribution of net farm income per

farm in the Manitoba agrícu1tural sector.

Thís "narrowly defined" analysis4l i" prrr"ued through the follow-

ing:

1. (a) Specificatíon of a general criteria for statutory grain

rate alternatives that íncludes both various economic and

politíca1 consideratíons.

(b) A detaí1ed description of the proposed statutory rate

alternatíve and an overview of the potential economic

effects that may result from ít.

2. A cursory examinatÍon of inflationary cost pressures, and off-

settíng technological progress and productívity increases to

provide a conceptual understanding of cost changes ín an Índus-

trial sector. This, ín turn, provides a conceptual and analyt-

ical understanding of fuLure anticipated cost increases in

ralLway grain Ëransportation that are a central feature of the

proposed statutory rate alternative.

L1''The author is aware that any possíble alternative to the statu-
tory grain freight rates wí1l also have economíc irnplícations for the
various other sectors of the hlestrs grain handling and transportation
system. For example, changes to Ëhe statutory rates would likely have
important effects on the railways, the primary and terminal elevator
i-ndustry, the commercial trucking industry, Prairie industríalization
and regional economies, and the Canadian public ín additíon Lo the imme-
díate effects that they would have on Prairíe agricultural producers. To
ídentify and quanËify all the potential Ímpacts resulting from a statu-
Ëory rate option, hor¿ever, would requíre a detailed micro and macroeco-
nomic analysis that would not be feasíb1e wíthin Ëhe constraints (i.e.,
mode1, data and time límitations) faced by the author. 0f necessity,
therefore, the present analysis is restricted to the economic impacts, as
defined, on the primary agricultural sector of Manitoba.
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A discussion of past and future trends in railway cost changes

and productívity developments, particularly wíth respect to

grain transportation operations. This provides the basis for

making assumptions about the rate of cost increases Ëhat may be

experíenced in graín transportatíon in future years in the con-

text of the statutory rate optíon.

A presentation of the overall study framework. This includes:

(a) An overview of Èhe transport and linear programming models,

the two main models used in the analysis.

(b) A descriptíon of the base 1978 situation in the }4anÍtoba

farm economy and four possible ttadjustedt' scenarios in

grain handling and transportation. Tn terms of the pro-

posed rate option, the latter four scenarios are adjusted

with respect to the producerts relative share of raílway

grain transport costs as determined by alternatÍve assump-

tions regarding future rail cost increases.

Comparing Ëhe empírica1 results deríved for the base production/

graín handlíng and transportation scenario in the Manitoba farm

sector to the four adjusted scenarios. Essentially, these four

agricultural production comparisons represent a sensitivíty

analysis on changes in the producer's share of raílway grain

transport costs over 1978 to 1985.

The overall analysis is followed by a concluding sunmary, policy

ímplications, límitatíons of the sËudy and suggestions for further

research in this area.

-).

4.

5.



Chapter II

THE STATUTORY GRAIN RATE ALTERNATIVE:

A General Críteria for Statutory Rate Alternatives

Ideally, âDy proposed alternatíve to the statutory rates should

promote the economic welfare of those engaged in agriculture on the

Prairíes as well as other groups in socíety. In particular, it should

satisfy a number of specific economic and polítical critería, as sugges-

ted by Apedaile,l ,h. Canada Graíns Councíl,2 P"li""er trrlheat Growers'

Associatiorr3 
"nd Wilson.4 The proposed criteria are as follows:

l. Full Railway Cost Recovery: The railways should receive full

remuneration for the costs incurred in the movement of statu-

tory grain and the rate sLructure should incorporate a return

suffícient for the support of an on-going adequate maíntained

rail plant.

1r. ,. Apedaile, "Compensatíng for the Crow Gapr" Meat-Grain
Interface Project 1976-77, Vol.2, edited by D. G. Devine (Saskatoon:
Department of Agricultural Economics, University of Saskatchewan, 1977),
pp.13-14.

2C^n^ð.^ Grains Councíl ,
portation Committee" (trIinnipeg :

L-2.

AN OVERVIEW

"Report to the Grain Handling and Trans-
Canada Graíns Council, June, L977): pp.

3P"li"""t trdheat Growersf Association, "statement of Principles
to Resolve Problems Associated Wíth the Crow Rate" (Regina, February 9,
7979), p. I, 20.

4O. G. I^/í1son, "The Statutory Grain Rates: The Options" (Paper
presented at the Uníversity of Manitoba Agricultural Economics Conference
at Oak Bluff, Manitoba, Ylarch 20, L979), pp. 9-f1.

20
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Guarantee Producers the ttCroru Benefittt: If grain producers

are to continue to enjoy the monetary benefíts presently con-

ferred upon them by the statutory ratesrs th. fund.s to be dís-

tríbuted either to the grain producer an:dfor the railways

should equate over time to the sum required to compensate the

railways on a current basís for the difference between compen-

satory rates on the movement of grain and theír receÍpt.s under

the present statutory rates. Essentially, the compensatíon

funds must be related to actual fínancíal losses due to compen-

satory freight rates on graín.

Resource Allocat.ion and Comparative Advantage: Resource allo-

cation and comparative advantage6 should not be distorted by an

5*h.ah"r or not Prairie grain producers should be compensated in
some manner for any income losses resulting from changes to the statutory
freíght rates on grain ís, to say the least, a controversial and politi-
ca1ly sensitive question. To gain a conceptual understanding of this
issue and why compensation in some acceptable form to the producer could
be justífíed the interested reader should examine the fo11olring: First,
welfare economics and the theory of compensation which, in conjuncÈion
r¿ith efficiency considerations (i.e., first-best pricing rules) provide
the pure-economic posiËivísËic dimension of this sensitíve policy ques-
tion. See J. G. Head, Public Goods and Publíc hlelfare (Durham, North
Carolina: Duke Universíty Press, 1974) r pp. 3-49. And, second, Rawlst
theory of distríbutíve justice and íts economic ímplicatíons, which fí11
Èhe equity or normative void in this issue left by welfare compensation
criteria. See J. Raw1s, A Theory of Justice (Carnbrídge, Massachusetts:
Harvard University Press, 1977); and S. T. Phillíps, "Some Economic
Implications of John Rawls' Theory of Justice," Public Finance Quarterb,
Vol. 3, No. 1, January, 1975, pp. 70-75.

6rrr' ,um" of utilízation of resources and the development of
exchange and trade, the Law of Comparative Advantage generally states
that a producer (individual, regíon, or nation) will tend to specíalize
in the productíon of the commoditíes in which it has the híghest compara-
tive advantage or the least comparative disadvantage and to obtain by
trade the commoditíes in which it has the leasË comparatíve advantage or
greatest comparaËive disadvantage. Essentially, the comparative advantage
idea suggests that instead of looking at the absolute level of costs of
i-ndividual products, vre should consíder the "opportunítytr costs when ana-
LyzLng trade flow patterns. This concepË, whích underlies the model used

)

3.
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alternative T¡rÍthin the Prairie agricultural secËor r,rhere the

present statutory rate applies. In other words, an alternatíve

to statutory rates should mj-nimize freíght rate discrímination

to encourage value addíng in the livestock, rapeseed, alfalfa

and other agricultural processing sectors on the Prairíes.

Additionally, to maximíze resource allocative effíciency within

Praíríe agriculture, ít should be independent from the market-

ing and pricing of grains and other agricultural products.

4. Effícient Use and Ratíonalj-zatíon of the System: An alterna-

tive should encourage the optimal use of avaílable plant and

"rationalization" of the grain handling and transportation sys-

tem. In other words, there should be incentives providing for

a more efficient system with the patronage of the varíous trans-

port modes and elevator delivery points on the Prairies being in

relatíon to their real economic costs. However, as Inlilson \¡/arns,

ínsËítutíona1 constraínts may prove to be a greater deterrent to

the attainment of this objective rather than the alternative

under consideration itself.

Guaranteed Service Levels: At the same time, an alternatíve t.o

the statutory rates should guarantee that grain producers (or

shíppers would receíve acceptable 1eve1s of rail graín transport

6," (continued)

in this study, is discussed in detail in the followíng: (1) R. C. Bress-
ler, Jr. and R. A. Kíng, Markets, Prices and Interregional Trade (New
York: John l^iiley & Sons, Tnc., 1970), p. 345: and (2) J. P. Houck and
P. K. Pollak, "Basíc Concepts of Trade," Speaking of Trade: Its Effect
on Agriculture, Special Report No. 72 (St. Paul, Minnesota: Uníversíty
of Minnesota, Agrícultural ExÈension Service, November, 1978)r pp. 22-25.

q
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servace.

Period of Adjustment: A time horizon should be specífied to

reduce the trauma of adjustment at the farm level in the short

run, and to avoid uncertaínty regarding a statutory rate alter-

native. For example, in the case of annuity Ëype compensation

payments to grain producers, the time horizotr or period of

adjustment for the producer should be of some specified dura-

tíon. Thís time períod would depend on how severe the per-

ceived impacts are from compensatory rates. Ideally, a time

horizon should allow smooth productíon adjustments on the part

of producers and, at the same time, it should not be unduly

prolonged so as to impose an excessive burden on taxpayers.

Equity to Producers: An alternatíve should be equitable t.o all

producers vrho lose the benefíts of statutory grain rates.

Accordingly, grain farmers v¡ho sel1 their productíon to local

domestic markets and reali ze inigtrer selling prices than they

would ín the absence of statutory rates, benefít from the rates

and hence should also be compensated.

Polítical Acceptability: It is not possible to say whether or

not an alternative to the statutory rates would be politically

acceptable. However, an alternative to the present freight rates

on graín should impart some degree of political acceptability

particularly with respect to the followíng considerations:

(a) If the producer suffers financial losses due to a change,

he should receive adequate compensation according to the

theoretical considerations of welfare economics and com-

pensatory justíce"

7.

8.
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(b) Símplicity and practicability should be key-notes of any

alternatíve with a view to minimize administrative and

other costs.

(.) It should be feasible recognLzing that there are limíts

to the financial resources of all levels of governmenË.

(d) It should be immune to misuse and gerrymandering by pro-

ducers, governments and other concerned parties, and seen

to be secure from political ínterference and pressures.

(e) The alternative should have a relatively hígh degree of

public acceptability.

As l^Iilson noted, thís list of criteria, which is by no means

exhaustíve, ttseverly restrícts" Ëhe number of grain trarisport.ation policy

options that are worthy of consideration as possible alternaËives to the

statutory grain r"t.s.7 In fact, ít is almost assured that no alterna-

tíve to the present rail tariffs on grain and oilseeds would satisfy all

the criteria and, at the same time, be acceptable to each of the con-

cerned parties in the Canadian grain trade. This merely demonstrates the

complex economic and political problems associated wíLh the statutory

raËes and why the final resolutíon of the "Crornr" debate ís so difficult.

Nevertheless, the above econontíc and politÍcal criËeria are

essentíal to an analysis of any alternatíve to the preferential freight

rates on üIestern graín sínce they provide a benchmark as to the relative

economíc and politícal meriËs of an alternative.

7til"orr, op. cít. , p. 11 .
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The Statutory Grain Rate Alternatíve

Thís study assumes Ëhat the statutory graín rates would be

replaced by a "snavely determined" cost-based freight t"t.8 largely

because of resource-allocative efficíency considerations and, in parti-

cular, to improve the capacity and throughput of the grain transporta-

tion system "in Lhe face of a growing world market for Canadian export

grain and oilseeds".9 ,hi" study also assumes that there would be: A

constant per ton subsídy payment to the railways based on the revenue

shortfall incurred under the statutory rates in the base year with the

remainíng compensation for the costs of grain movement provided through

Ëhe new rate stru"t.rt".10

o
'Th" 1..r.1 of compensatory rates used in this analysis is set at

3.4 tirnes the statutory rates in 1978. This estímate is based on the
3.08 variable cost to user revenue ratío (as determined by Snavely, King
and Associates for 1977) and a cost increase of 10 percent bet!üeen 1977
and 1978. It ís important to stress, however, that the cost estimates
of the updated Snavely report do not include any allowance for contribu-
tíon to the constant or fixed costs burden of the raílways. See Snavely,
King and Associates, 1977 Costs and Revenues Incurred by the Railways ín
the Transportation of Grain Under Statutory Rates (Report prepared for
the Ministry of Transport, Federal GovernmenÈ of Canada, September, L978)
p. 79: and The Commissíon on the Costs of Transporting Grain by Rai1,
Report, Vo1. I (Ottawa: Supply and Services, Canada, October, 1976), PP.
60-67 .

9Booz-Allen & Hamilton, Inc. and IBI Group, Grain TransportaËíon
and Handling in I^lestern Canada (Report prepared for the Department of
Industry, Trade and Commerce, The Grains Group, Federal Government of
Canada, Ju1y, 1979), p. I-6.

10.'"As previously stated, the resolution of the sensítive policy
issue of vrhether or not the graín producer should be compensated for any
loss of income resulting from an alËernative to the statutory rates is an
interestíng exercíse in applying the theoreti-cal concepts of welfare eco-
nomics and Rawls' theory of dístributíve justíce. However, given that
thís is beyond the scope of the present analysis, the explicít assumption
ís made that ful1 compensation to the producer ís justified based on the
premises that: (1) I,Je accept the present pre-policy situation with res-
pect to grain Ëransportation ín trrTestern Canada as the sËatus quo
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Under thís eonstant per-ton subsídy alternatíve, the raílways

would receíve an annual compensatíon payment from the Federal Government

that would be based on both theír revenue shortfallll rrrd the volume of

statutory grain traffict' ,n the base year, Lg78. Thereafter, under

condítíons of contínuing inflatíon in railway costs, the raÍlways would

be allowed to obtaín the remainder of the costs of transporting grain by

rail through annual increases in the rates on this traffic. The annual

adjustments ín rail taríffs for grain would be based upon the l2-month

increase ín railway cosËs as determined annually by, sâY, the Canadian

Transport Commissionrs Railway Transport Commíttee. The result of thís

ttcompensation schemett Ís that both current and new grain producers would

absorb all future increases ín the costs of transporËing graín by rail.

In other words, the Praírie grain producer shippíng 'rstatutory" grain

destined for export markets would, in effect, be the recípient of a con-

stant per-ton transport subsidy that applied to changing export 1eve1s

of grain and declined in real value over tíme. Essentially, this

10.*" (contínued)

distribution of economic r¿elfare;, and (2) We assume that protecting the
grain producer to a certaín extent from hígher grain freíght rates is one
of the society's guiding principles of social distributive justice in
Canada.

11_*'For the year L978, the revenue shortfall incurred by the rail-
ways in transportíng statutory graín ís derived from the cost estimates
provided by Snavely, King and AssocíaÈes, op. cit., pp. 75-83, for the year
1977. See footnote 8.

12rh. statutory rates presently apply to grain and graÍ-n products,
flour, flaxseed and rapeseed transported by rail from points in the four
tr^Iestern Provinces to Thunder Bay, Ontario for both domestic and export
uses and to Vancouver and Prince Rupert, B.C. and Churchill, Manítoba,
for export only. For purposes of this analysís, however, the proposed
constant per-ton subsidy r,^/as restricted to graíns and oilseeds exported
abroad.
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statutory grain rate alternative may be a gradual movemenË to a user-pay

sítuation r,/ith respect to rail movement of grain on the Prairies depen-

ding on future cost íncreases in rail transport of grain.

To illustrate how future increases in the cost of transporting

grain by raÍ1 would be reflected back to grain producers in the context

of this alternative, consider Table 2. As can be seen from this table,

the distribution of raílway graLn transport costs between the grain pro-

ducers and the Federal Government changes over the 1978-85 period. I^Iith

an assumed 10 percent annual increase in Ëotal graín t.ransport costs,

the producerts (or userts) share of these costs, whether measured on a

nominal or real dollar basís, increases relatíve to the governmentrs

share, as represented by the subsídy palzrnent. In f.act , over the seven

year period, the real 1978 value of the government subsídy payment

declines from $L0.46 per ton or 70.5 percent of the total cost to $5.37

per ton or 36.2 percent. fn contrast, the graín producerts share of the

real cost of raíl transport servíces íncreases from $4.38 per torr or 29.5

percent of the total real cost to $9.47 pet ton or 63.8 percent. From a

different perspective, the real value of grain transport costs borne by

the producer ríse 116 percent over the 1978-85 períod whíle the real

value of costs absorbed by the Federal Government decline 49 percent.

In terms of the analysis of the potential impacts of increases

ín grain transpoïtation costs on primary agricultural producers, the

important consideration would be how fast graín transport costs ínflate

over the l97B-85 períod and, consequently, how fast the real value of

the Federal Government per-ton subsidy payment declines ín real value
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Table 2. The Changing
Costs Over the 1978-85
10 Percent.

Distribution
Períod with

of Railway Grain
an Assumed Annual

Transportation
Cost Increase of

Year

Total
Variable

Rail Costsa

Federal Government
Subsidv-_ "b
Payment

Userrs Share
of

Total Costs

nominal dollars per ton (Z)

T97 B
r979
1980
1981
1982
1 983
1984
19 85

t97 8
r979
1980
19 81
T982
198 3
1984
1 985

14.84
76.32
t7 .96
L9.75
2L73
23.90
26.29
28.92

r0.46
L0.46
r0.46
r0.46
r0.46
r0.46
L0.46
r0.46

(70.s)
(64.r)
(s8.3)
(s2.e)
(48. 1)
(43. B)
(3e .8)
(36.2)

1978 dollars per ton (%)c

4.38 (29.s)
5.86 (3s.9)
7.so (4t.7)
9.29 (47 .1)

tr.27 (s1.9)
13.44 (Sø.2¡
15.83 (60.2)
18.46 (63. B)

4 .38 (2e .s)
s.33 (3s.e)
6.19 (41.7)
6.99 (47 .L)
7 .70 (s1. e)
8.34 (s6.2)
8.93 (60 .2)
9.47 (63.8)

14.84
T4.84
14.84
14.84
14.84
14.84
14.84
14.84

r0.46
9 .51
I .65
7 .85
7 .r4
6 .50
5 .91
s.37

(70 . s)
(64.t)
(s8.3)
(52.e)
(48.i)
(43. B)
(3e.8)
(36.2)

a_.-The weíghted average variable cost per ton for the base year,
1978, ttüas derived using the per ton cost estímates and the shares of
statutory grain traf.f.íc for the two major railways. For CN and CP in
7977, the average variable cost per ton estímates rvere $13.77 and çI3.29
while Ëheir respecËive shares of total statutory grain movements \^rere
4I .4 percent and 58.6 percent. The weighËed average cost per ton \¡Ias
then indexed up by 10 percent to give an approximation of Ëhe 7978 vari-
able cost of transporting grain by rai1. Simílarly, thereafter thÍs
1978 f.igure was indexed up by 10 percent on an annual basis.

brh. inirial Federal Government subsidy payment of $10.46 per
ton in 1977 was based on the rat.io, total variable cost to user revenue,
which was estímated to be 3.39 ín 1978. Dividíng the total cost of
transport through by this ratio yielded the producer's share of the
total cost (í.e., 14.84 + 3.39 = 4.38). The government portion was then
símply the difference between the total cost and the producerts share
(í.e., 14.84 - 4.38 = I0.46). In nominal do11ars, the federal payment
remained at the 1978 level of $10.46 per ton while the producer's share
íncreased Ëo make up Èhe 10 percenË annual cost íncrease.
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Table 2. (continued)

c"Real" or l97B dollars
change in transport costs borne
value of the government subsidy
of 10 percent per annum.

are used in order to net out the real
by the producer and to show how the real
declínes over time with cost increases

Source: Snavely, Kíng and Associates, 1977 Costs and Revenues Incurred
by the Railways ín the Transportation of Grain Under Statutory
Rates (Report prepared for the MÍnistry of Transport, Federal
Government of Canada, September, 1978).



oveï the same period.13 Conversely, Ëhis can be viewed

grain producerrs relative share of the total real cost

grain by raLL increases over the relevant study períod.

30

as how fast the

of transportíng

of the actual freíght rate increase methodology
are presented in detail ín Appendix C.

To predict the extent of any real transport cost increases borne

by producers under the proposed sËatutory rate alternative requíres that

one make certain assumptíons regarding future íncreases in the cost of

transportíng grain by rail. However, the actual extent of cost increases

that a partícular sect.or of any economy may experience wi11, as Chapter

III bears out, largely depend upon the míx of ínf1atÍonary cost pressures

and offsetting productívity growth experienced by that sector. Thus, Ëo

predícË the annual increase ín railway grain transportation cosËs in thís

study also requires that one consider the prime determinants of future

cost íncreases in this sector. In other words, one must also make assump-

tions regarding the mix of possíble inflationary cosË pressures and pro-

ductivíty increases that may be experienced in rail transporËaËion of

Inlestern grain between 1978 and 1985.

The Potentíal Economic Effects

In terms of the potentíal economic effects, the proposed statutory

grain rate alternative would probably have economíc effecËs includíng

dístributional impacts on primary agricultural producers, Prairie indus-

trialization and rural economies, the railways, elevator companies, govern-

ments and socíety. All of the above potential implícatíorls are extremely

important from a public policy perspective and within a general equilibriun

analysis, due consideration would be given to them for the most part.

13rh" specifics
employed in Ëhe analysís
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Hornrever, it would be extremely dífficult and infeasible to model

and analyze aLL of these expected economíc effects and distributíonal

impacts resulting from thís partícu1ar staÈutory rate alternative, given

the available modeling techniques and time and resource constraints. 0f

necessíty, therefore, the present study only attempts to model the eco-

nomic effects on primary agricultural producers in Manitoba. This is

prímarily in terms of changes in the 1eve1 and distribution of primary

agrícultural production and changes in net income in the Province's agri-

cultural sector as estimated by the overall sËudy frame¡¿ork.

In terms of the potential economic implications of thís constant

per-ton subsidy on the agricultural economy of Manitoba, the grain pro-

ducer should not experience any significant adverse income and employ-

ment effecËs ín the short run, ttceterís paribustt. But in the long run

wíth a declíning 1evel of "Cro\¿" benefíts and Ëhe graÍn producer absor-

bíng higher nomínal freíght charges for export grains and oilseeds, we

should expect to see some production adjustments on his part and the

resultant íncome and employment effects. Hor¿ever, as the Canada Graíns

1L
Councí1*' points out, any production adjustmenÈs should be relatívely

smooth, beíng spread out over a lengthy period and therefore be relaËi-

vely acceptable to them.

Thus, this alternatíve may be relatively acceptable to the graín

farmíng community given that the benefíts under t.hj-s transport subsídy

would be enjoyed by all grain producers (present and new) who ship theír

elígible grain products by raíl to export positions.

The benefits conferred upon graín groT¡¡ers by this statutory raÈe

I4}^n^du Grains Councilr op. ciË., p.33.
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alËernative, ho\,,/ever, r/ould likely remaín capitalízed ín current crop

land values. But thís capitalization, which represents an adclitíonal

cost to new producers and present producers wishing to expand their

operatíons, would likely decline in real value over time just as the

real value of the transport subsidy would also declíne under anticipated

inflationary conditíorr" . 
15

In addiËíon, the present privileged posítion of grain producers

on the Prairies relative to livestock producers would be eroded over

time as the freight rates on graÍn increase. In other words, the so-

called disparity between meat and grain freight rat.es would dimínish

gradually. Consequently, comparative advantage rviËh respect to primary

agricultural production and value-added processing activities should

eventually prevail on the PraÍries as feed grain prices fal1 Ín a long

Ëerm static sense (ígnoring Lhe economic effects of other agricultural

policies and prograrns such as Feed Freíght Assistance).

The reasonableness and relatively sírnplistic nature of this con-

stant per-ton subsidy scheme may be questioned by some since ít does not

allow for changing grain prices or changing farm inpuË costs. More

importantly perhaps, some may object to thís apparenË open-ended federally

I5orr. estímate of this capítalization of "Crow Gap" benefits ínto
land values, which may be hígh, has been provided by G. A. MacEachern,
Retention of the Crow Rate and the Alberta Lívestock Economy (Ottar,¡a:
Agricultural Economícs Research Council of Canada, 1978), p. 31. He

estimated that the capíLaLízed benefits have inflated the values of
improved Alberta crop land approxímately $142 per acre between I972 and
I978. However, this estímate appears to be unrealistically high; a study
currently underway in the Department of Agricultural Economics at the
University of ManíËoba suggests a capíLalízed benefit of about $33 per
improved acre of Manítoba farmland in 1978. See V. J. Fields, "The
Impact of Statutory Freight Rates on Land Values in the Prairíe Provin-
ces" (M.Sc. thesis ín progress, University of Manitoba, May, 1980).
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funded compensation scheme on feasíbi1íty grounds since the attendant

financial benefíts aïe not restricted to current grain producers and

the volume of export grain eligíble for the subsídy is not limited to

the 1978 base year volume.

However, an export-based indirect transport subsidy of this

naËure, administered Ëhrough the auspícies of , saY, the Canadian Inlheat

Board or the Canadian Transport Commissíon, may be worthy of consídera-

tíon as a realistic and appealing alternative to the statutory grain

rates gíven the currenL economic and political conditions in the l^Iestern

graJ-ns indus¡ry and the Canadian economy as a whole. As A. C. Wilson,16

Research Dírector, Canada Grains Council, attests, a fixed subsidy of

this nature would be relatively easy to adminísËer, the necessity for

regulation minimized and the government financíal commitment would become

relatively less onerous over time Ëo taxpayers as transportation costs

progressívely increased given the anticipated continuance of inflation.

From the standpoint of efficíent resource allocation boËh within l¡lestern

agrículture and between transportaËíon options, a fixed per-Ëon subsidy

mechanism should approach a relaËively neutral posítíon over time, agaín

"ceteris paribus". ConsequenËly, Ëhe present distorËíons between grain

and livestock production would gradually be reduced and there would be a

shíft toward agricultural production in accord with comparative advantage

with attendant benefiËs to society. From Ëhe standpoint of the Iniestern

grain producer, this proposed freight rate po1ícy would have the effect

of reducíng the trauma of adjustment at the farm level ín the short run

whi1e, at the same time, guaïanteeíng the grain producer the nominaL-I978

t6__. _-"Wilson, op. cit., pp. 17-18"
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benefit of the statutory rate.

The Study Period

The study period, 1978 to 1985, T.{as chosen for the empirical

analysis for following general reasons:

Tl;ie 1977 /78 erop year \¡/as a relaLively normal year for the hles-

tern grain economy based on the past five year averages for the

volume of production of príncipal crops Ín the i^Iestern Provin-

ces and payments to produc"t".17

Timeliness, data availability and relevance also warranted the

use of the latest year, 1978, as the appropriate base year for

the study.

The relaÈively short time horizon, L978 to 1985, was judged

appropriate in modeling the proposed statutory rate alternative.

The author believes Ëhat extending the study period beyond 1985

would do little to enhance the reasonableness, accuracy and

relevance of the results from a policy perspectíve.

The selection of the study period was also reinforced by the

current general mood in the Canadian grains índustry which

appears to have set 1985 as the upper limit of the current short

term planning horizon. For example, 1985 has been set as a

17S.. Ëhe Canadian \nlheat Board, The Canadian lfheat Bóard Annual
Report L977 /78 (l^Iinnípeg: Canadían tr{heat Board, 1979); and the Canada
Graíns Council, Canadian Grains Industry StaListical Handbook 1979 (Win-
nipeg: Canada Grains Council, 1979). At this point, it is important to
note, however, that ín the analysis actual 1978 yieLds for the six prin-
cipal grain and oilseed crops r,{ere not used. Instead, regressed yíe1ds
based on Manitoba Crop Insurance Commíssion data for the L96O-I976 períod
were used. Thís was Lo remove possible production biases from the ana-
lysis and ensure that the 1978 base year approximated more closely a
normal year in terms of the volume of crop production"

1.

)

J.

4.
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target date for carrying anticipated increases Ín Canadian grain

exports of more than 50 percent, and brining on stream new capí-

tal equipment and facilítíes and ímprovements ín the i^Iestern

grain handling and transportation "y"t"t. 
l8

To facílitate the modeling of the economÍc effects on Manitoba

agricultural producers resulting from this grain LransporËatíon polícy

option requíres that one make cerËain assumptions. As previously men-

tioned, these assumptÍons relate to the possible rates of cost increases

and, hence, the mix of ínflati.onary cost pressures and productivity

growth that may be experíenced in rail transportation of grain over the

l97B to 1985 study períod. Non-inflationary pressures such as a price

level adjustment to a random shock of some nature may also impact in

future grain transport costs. However, the discussion in this study wí11

be confined to those cost increases and resultant changes ín relative

product prices received by grain producers that are brought about by

inflationary pressures ín the econory.19

However, before the exact model assumptions and scenarios asso-

ciated vríth the statutoïy grain rate alternative under consideration can

1B_*"For example, see O. Lang, "Can Canada really export lf billion
bushels of graÍn a year by 1985? Let's make sure!" Insert advertise-
ment supplement to Grainews, March, L979; and Booz-Allen & Hamílton, Inc.
and IBI Group, 1oc. cit.

19thi" leads ínto the difficult questíon what is a cost íncrease
resulting from pure market adjustment (or the interplay of the so-ca1led
"natural" economíc forces of supply and demand) and what is an infla-
tionary cost increase? As descríbed ín the following chapter, the dif-
ference between these two sources of príce variation is largely concep-
Ëual in nature, lying in the dístinction between changes in relative
prices and changes in the average level of prices. In actual practice,
however, the distinction between LTue price variatíon and inflationary
prÍce increases will not be as dístinct as suggested ín this paper.
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ofbe specifíed, ít ís first necessary to díscuss the prime determínanËs

cost changes in an índust.rial sector; namely, inflationary cost pres-

sures, technologícal change and productivity increases. Once these

ínterrelated phenomena are put in a I^Iestern CanadÍan graín transportation

context, they provide a conceptual and analytical understanding of the

proposed alternatíve to the statutory graín rates and they provide a

basis as to Ëhe reasonableness of the assumptions that Ít employs.



Chapter ITT

COST CHANGES IN AN INDUSTRIAI, SECTOR:

A THEORETICAL FRAMEhIORK

Inflatíonary cost pressures and productivity growth are t\,,ro

important determínants of the leve1 and qualíty of economic performance

in an industrial sector. Inflatíonary cost pressures tend to put upward

pressures on prices in a sector while productivíty increases contríbute

to real economic growth that a sector may experíence. Perhaps more

importantly, these t!üo macroeconomíc phenomena interact: increases in

productivity act as a constraint on rising costs while under certain

economíc conditions inflatíon dampens productivíty growth. In additíon,

a decline in the rate of productívíty can represent a significant source

of inflation, particularly in the short run.

Inflatíonary cost pressures and productivÍty growth and its

sources represent the theoretical framework for the proposed statutory

rate alternative. Future growth ín Canadian raíhrray productívity either

through technological change or its other sources can be expected to

dampen anticipated ínflationary cost pressures in the railway sector,

thereby reducíng the size of príce increases needed to ensure the econo-

míc viability of the raílways. Given the divisional structure of the

major Canadian railways, one could expect improyed productiviLy perfor-

mance of the railways to spillover into theÍr grain related operations.

This would presumably reduce the size of price increases needed to sus-

taín financial víabilíty of the raílway graín transportaËíon sysËem whí1e

37
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maíntainíng an acceptable quality of service. From the standpoint of

Prairie grain producers, the mix of inflationary cost pressures and pro-

ductivity growth Ín railway graín transportation is especially important

since producers are expected to absorb 100 percent of future cost

increases for grain transport servíces. Thus, in the context of the

proposed statutory rate alternatíve, inflaËionary cost pressures and

productívity growth in railway grain tTansportation are the major deter-

mínants of the changing dístribution of grain transport costs over the

1978-85 period.

Gíven the above, thís chapter provides a brief overview of

inflationary cost pressures, technological change and productivity

growth. The íntent here ís not to provide a penetrating analysis of

these complex macroeconomíc phenomena. Rather, the objective is Eo pro-

vide a basic understanding of their interaction ín an índustrial secÈor

and, hence, put them ínto perspectíve ín terms of the proposed statutory

rate option.

Inflation

In

defíned as

or average

an economic sense, the term ínflationl ís probably best

a persístent. and apprecíable ríse in the general price level

level of prices wíth the percentage changes not quite uniform

1-For a comprehensive explanation of the inflationary process,
íts effects and its po1ícy implícations, the reader is advj-sed to see
the followíng: (1) üi. H. Branson and J. M. Litvack, Mâcroêconomícs (New

York: Harper & Row, Publishers, 1976); (2) J. A. Trevíthíck and C.
Mulvey, The Economics of Inflátion (London: Martin Robertson & Co.,
Ltd., 1975); and (3) a collectíon of articles and speeches under title,
Federal Reserve Readings on Inflation, ediËed by the Federal Reserve

eserve Bank of New York, 7979).
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and with no compensating advances in output quality.2 Trevithick and
a

Mulvey' claím that thís definition is sufficíent1y elastic to embrace

phenomena such as tthyper-inflation", t'stagflationt' and t'creeping infla-

tiont', conceptual and measurement problems notwithstanding. Alternati-

vely, inflatíon can be defined as a decline in Ëhe purchasing power of

money. As Bond and Shearer4 point out, inflat.ion involves a declj-ne in

the real value of anythÍng (subsídy payments included) whose nominal

value in terms of the unit of account i-s fixed.

Tnflationary vs Relative Price Changes

Being able to dífferentiate between changes in relative príces

and an increase in the general 1eve1 of prices (í.e., inflation) is

fundamental to any economic analysis of price changes. Thís distinction,

as mentioned previously, introduces the largely conceptual questions:

What is a price change resultíng from the interaction of the so-called

"natural" economic forces of supply and demand for an individual good

and is there such a Ëhing as an inflatíonary price increase for an indi-

vídua1 good or servíce?

According Èo the economíc literature, changes in relaÈíve príces

-- for example, the price of wheat goíng up, while the price of barley

goes dov,rn -- occur in response to shifts in the supply and demand for

indivídual goods. Here there ís a presumption that a desÍrable economic

)-F. If. Scherer, _Industrial Market Structure and Economic Perfor-
mance (Chicago: Rand McNally College Publishing Company, 1970), p. 288.

3Trevíthick and Mulvey, op. cit., p. 1.

4O. U. Bond and R. A. Shearer, The Economics of thè Canadian
Financial System: TheorÍ, Pólicy ánd Institutions (Scarborough: Pren-
tíce-Ha11 of Canada, LËd., 1972), p. 86.
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function is performed; that is, a relative price change alloca|es

resources and encourages the production of goods and servj-ces ín accor-

dance with consumer demand.5

On the other hand, inflation refers to an íncrease in the gene-

â
ra1 price level" in an economy. Inflatíon, however, is likely in fact

to be assocíated with changes in relative prices sínce under inflation-

ary conditions, particularly rapíd and variable ones, iË is highly

improbable that all prices r,vould change an ídentical amount. In terms

of the economic significance of ínflations, there is a presumptíon that

it tends to make the economic syst.em less effícient by causing a dis-

torted flow of resources towards those segments most able to adjust to

the Ínflationary nro"""".7 Therefore, a change in relatíve prices can

be categorized as a microeconomic phenomenon while inflation tends to

be a macroeconomic phenomenon.

Given that inflaËion applies to a myriad of indívidual prices

which constítute a general level of prices, it would be incorrect' at

least conceptually, Ëo 1abe1 increases in the cost of one parLicular

good or service as inflationary when this price change ls viewed in

isolatíon. In this context, it would be equally incorrect to label

increases ín the costs of grain tïansport servíces as inflatíonary when

5S"u P. trrTonnacott, Macroeconomícs (Homewood, Illínois: Richard
D. Irwin, Inc., 1974), pp. 294-295.

f,"The general príce 1eve1, símply defined, is a statistícal aver-
are of prices that is used to monitor the direction and rate of change
of many prices at some point in time relatíve to a base year oT períod
of years. See R. J. 8a11, Inflation and the Thèory of Money (Chicago:
Aldíne Publishíng Co., 1964), p. L7.

1
'Wonnacott, loc. cít.



4T

viewed in isolatÍon from other farm input costs; they are símply cost

increases r¡hích are a contributing factor ín the rate of inflatíon in

farm input costs. Thus, future cost increases for shipping grain by

rail could be termed inflationary when considered in the aggregate wíth

other farm input cost pressures experienced by grain gror¡/ers as reflec-

ted in the Farm Input Príce fndex,

One of the objectives of the forthcomíng analysis, therefore,

is to isolate the projected inflaËionary íncreases in graín transport

costs from any real relatíve changes in these costs that graj-n shippers

might bear over the 1978-85 period. Typically, sorting out relative

price changes from inflationary príce changes stems from the distinction

between ttnominaltt or ttcurrenttt economíc variables and itrealtt or ttdefla-

tedtr economic variables. Nominal economic variables (i.e., T¡/ages,

príces and output) are expressed ín dollars current in each year. 0n

the other hand, real or deflated economic variables have been divíded by

an "appropriatetr price index to net out the effects of price changes

over time and, hence, facilitate more meaníngfu1 comparisons of economic

variables.

Equally important to the discussion of the inflationary dimen-

sion of the proposed statutory graÍ-n rate alternatíve is the identífi-

cation of some of the forces that may give ríse to inflationary cost

pressures. In this contexË, the f ollor,víng section bríef 1y examines

those theories of inflation which may be particularly relevant to ínfla-

tionary cost pressures ín railway grain transportation in Inlestern Canada.

Relevant Theories of Inflation

Typíeally, economisËs have advanced

inflation to explain inflations in advanced

two principle theoríes of

economíes. These ínclude:
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(1) dernand-pull inflatíon whích, in very simple terms, frequently resulËs

from excessive demand pressures placed on an economy at existíng prices;

and (2) cost-push inflatíon which has its ímpetus on the supply side of

the economy. Demand-pull ínflaËion may be relevant to a discussion of

future cost íncreases that may be experienced in transportíng graín by

raíl. However, ít ís extremely diffícult if not impossible to relate

this source of inflation to the díscussion gíven that continued govern-

ment regulaËion of grain freight rates can be expected even under the

proposed statutory raËe optíon. Accordíngly, the following díscussion

centres on cost-push ínflationary forces.

However, as the reader proceeds through thís cursory overview of

popular cost-push inflation theories, it is ímportant to bear in mínd

that simple unambiguous classífication of actual inflationary situaËions

is often dífficult and impossible since elements of both the demand-pull

and cost-push models may co-exi-st and interact.

Cost-Push Tnflation. At the rísk of being over simplisËic, a

pure cost-push inflation is illustrated in Figure 1. It aríses when

there is an exogenous upward shift ín the economyts aggregaËe supply

curve wíth the economy at íts full-employment level of output (VO), witfr

no change in demand and with no change in the money íncome level. The

upward shift of Lhe curve creaÈes excess demand at the initial price

leve1 (PO) raising prices but bringing a reduction in equilíbrium output

According to ShapirorS th"ru are t\^/o principle causes of infla-

Ëíonary shífts in the aggre6late supply function, both of which represent

"E. Shapíro, Iulacroeconomic Análysis, 2nd edition (New York:
Harcourt, Brace & I,trorld, Inc. , 1970) , pp . 519-523 .
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the exercise of market pov/er by specific groups in the economy. One is

higher money \..Jages secured by labor unions, and the other is higher

prices secured by business firms in monopolistic or oligopolistíc indus-

tries. For purposes of classífication, these two prÍ-nciple causes of

inflatíon on the supply side are referred to as wage-push and profít-push,

respectívely.

Pz

Po

Yt Yz Yo

Figure 1. Cost-Push Inflation

Source: Inl . H. Branson and J. M. Litvack,
Harper & Row, Publishers, 1976),

Macroeconomics (New York:
pp. 32I, 323.

Inlage-Push Inflation. I^iíth wage-push ínflation, \"rage rate

íncreases outpace productivity increases and there is the consequential

upward shift ín the aggregate supply function. The concept of wage-push

inflatíon is limited to increases ín labor costs that are the cause and

not the result of hígher príces. Wage-push inflatíon can follow only

from aggressive organized labor with suffícient strength to push up r¡/age

rates in the absence of any excess demand for labor. Gíven that Canadars

two major raílways, Canadían Natíonal and Canadian Pacific, are highly

unionized in terms of labor organí-zatiorr, the wage-push inflatíon theory
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may be relevant to any discussion regarding future rail cost increases

in Canada.

Profit-Push Inflation. Profit-push inflation, another variant

of the cost-push variety, is the result of oligopolists and monopolist.s

who, ín their drive toward greater profits, raise prices more than enough

Ëo offset any cost increases. The existence of imperfeclly competitive

markets ín the sale of goods and services is a prerequisite to profit-

push inflation. Idhere competítive forces are lacking, sellers may be

able to ttadmínístertt prices for their goods. fn an economy where so-

ca11ed adminisLered príces abound, Ëhere is the possíbility that these

príces may be administered upward faster than costs in an attempt Ëo earn

greater profits with the resultant profít-push inflation.

Profit-push inflation resultíng from both market pov¡er on the

seller's side and a reduction in the supply of inputs used ín a produc-

tive process may also be partícularly relevant to this study in terms of

future rail cost developments. For example, severe cost-push ínf1atíon

like that experienced by many of the índustriaLízed economies since I973-

74 because of the Organízation of PeËroleum Exporting Countríes I (OPEC)

admínistered oil price íncreases seems almost certain to continue in the

near future. Crude oil price increases, ín turn, \¡/ork themselves through

the varíous sectors of the economy hrith the transportation sector natu-

ral1y being one of the most susceptible Ëo these cost increases.

Technologícal Progress and Productivity Increases

As elaborated earlier, productivity performance is especíally

relevant to the theoretical framework of the proposed statutory rate

alternatíve sínce increased railway productive effíciency would tend to
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offset cost-push inflationary pressures that might be experienced by the

railway sector. The following discussion investigates the concept of

productivity and the príncipal factors that contribute to ít ín an indus-

trialized ."ono*y.9

Increased productívity generally refers to the residual from the

growth of output when we remove the effects of íncreases in the quanti-

ties of all factor inputs. As Dhruvarajan and Harrislo point out, this

residual increase in economic output not explained by íncreased inputs

is often inËerpreted as the result of "technologíca1 changer'.

Technologícal change, a somewhat abstract conôept, ís usually

defined as a change that results ín a shíft in the production funcËion

upwards through ti*".11 The producti-on function in íËs símplest form j-s

the relationship beËween physical quantíties of inputs -- in the form of

land, labor and capítal -- and physical quantities of output. An econo-

rnícally meaningful technological change is one that permits either Ëhe

production of a given output with less i-nputs or the production of more

output with unchanged inputs. Regardless of how technological change is

viewed, the marginal product of labor andfor capítal ís assumed to have

íncreased relative to another productíve process or previous Ëime period.

Capítal-embodíed technological progress assumes that ne!ü machines

or productive processes are more effícient than old ones while labor-

9Fot 
"o interesting productivity analysís, but in a commercial

airline context, see P. S. Dhruvarajan and R. F. Harris, A Prodúctivíty
Study of the Canadian Airline Industry, Report No. 10-78-93 (Ottawa:
Research Branch, Canadían Transport Commissíon, March, I97B) "

1or¡i¿., p. 64.

I 1^.* -Shapiro, op i cit. , p. 230 .
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embodied technological progress assumes that changes Ín the quality of

the labor force either through educatíon, increased experience or a

change in age-sex composition will increase labor productivj-ty. In the

neutral, disembodied technological progress model íntroduced by Solow

neither capital or labor is as important as Ëhe fact of technological

change and less can be expected of economÍc growth policies that alter

the growth rate of labor or capitaI.12 What the Solow model is perhaps

alluding to ís the fact that productivity increases are not restrícted

to changes Ín the capítal andfor labor stocki they are also organiza-

tíonal ín nature. fndeed, significant technological change stems from

organízational and administrative changes which, in terms of productivity

increases, manifest themselves in not just íncreased capital or labor

productivity, but also increased managerial efficiency. In addÍtion,

increased productivity may result from changes in the production environ-

ment (i.e., public policy and regulaËions).

Despíte the controversy amorlg economísts as to what is the most

important source of technical change -- gro\.ùth ín the capital stock assu-

mi,ng that. technícal change has íts impact through new capítal stock,

improvements ín the quality of 1abor, organizational and administrative

changes or technical change ítse1f -- íË appears that rrËechno'l ogical

change has in the long run reduced Ëhe capital-output ratío and the labor-
1)

output ratio.ttt' In other words, technological change, generally regar-

ded as Èhe most important source of real economic growth in highly devel-

oped economies, has been both capital savÍ.ng and labor saving. Therefore,

12_See Branson

1 3^,ùnaprro, oP.

and Lítvack, op. cit., p. 390.

cít. , p. 234 .
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technological progress and resultant productivity increases may be expec-

ted to result in a reduction ín cosLs and expansíon of industrial output.

Another important emerging dimension to the inflation/producti-

víty relationship ís the ímpact of inflation on productivity and the

impact of lagging productivity on Ínflation. It is no\¡r generally recog-

nized in Ëhe economics profession that ínflatíon ímpai"rs productivity.

In partícular, as Ruttanl4 r...ntly poínted. out, ínflaËion erodes the

capacity of publÍc sector instítutíons to provide the services needed to

enhance productiviËy in the private sector. Ruttan also argued that a

decline ín the rate of growth in productivity can represent a sígnificant

source of inflation, particularly in the short run r,¡hen an economy is

characterízed by substantial structural rigiditÍes. Thus, in addítion to

the basíc tenet that productivíty growth offsets inflatíon, it can also

be stated that under certain economíc and po1Ítical conditions, inflatíon

dampens productivity growth and slower productivity growth contributes to

inflation.

I,Iages, Prices and ProductiVity

An appropriate way of capsulízíng the inËeraction between infla-

Ëíon and productiviËy growth would be to review the basic wage-price-

productivity relationship. In a very simplístic manner, it provides the

analytíc basís for understanding inflationary and non-ínflationary wage

and príce inereases. In its bríefest forms, the basic rule for non-infla-

Ëionary rvage increases is that annual percentage increases in nominal wage

t4u. 
". 

Ruttan, "Tnflation and Productivityr" American Journal of
Agricultural Económícs, Vol. 6I, No. 5, Proceedings Issue, December, L979,
pp. 896-902.



4B

rates should not exceed the rate of labor productivity íncreases other-

wise a cost-push inflation may be generated. The general price rule is

that in índustries or fírms where productivÍty rose faster Èhan the

naLíonal average, prices should fall by an amount to reflect this dif-

ference, and in industríes where productivity 1ags, prices should rise,

maínLainíng approxímate príce stabilíty. Thís wage-price-productivity

relatíonshíp, whích formed the basis of the U.S. Councíl of Economic

Advisors'wage-price guídeposts of 7962,15 rorrld, if adhered Ëo in an

ideaLízed setting, provide overall price stability in an economy, main-

tain a constant average unít labor cost and díminish the distributional

effects of inflatíon (political and economic difficultíes noËwithstand-

itg) .

To put the interrelated phenomena of inflationary cost pressures

and productivity changes in perspective in terms of this study, the fo1-

lowing economic generalízations should be noted:

1. Inflation, which is usually defined as an apprecíable rise in

the general 1evel of príces, involves a declíne in the real

value of anything (subsidy or bond payments) whose nominal

val-ue in terms of the unít of account is fíxed over time.

2" Inflationary cost pressures differ ín the varíous sectors of an

economy due to a variety of factors íncluding the exercise of

market po\¡/er by specif ic groups in an economy (i.e., labor

uníons and olígopolístíc sellers).

3. Productivity gains stem from technologícal advancès embodied in

changes in the stock of capítal and labor ínputs, and

15S"" Branson and Litvack, op. cit., pp. 331-333
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organizational and adminístrative changes. Due to the diverse

nature, structure and environments of an industrLalized economy,

productivity gains vary widely by firm and índustry.

4. Productívíty íncreases tend to offset inflationary pressures

in an economy and hence contribute to príce 1evel stabílity.

Furthermore, under certaín conditions, inflation dampens pro-

ductivity growth, and lagging or slower productivity growth can

represent a sígníficant source of inflatíon

5. Thus, the actual extent of cost increases experienced by a par-

ticular sector of an economy wíl1, of course, largely depend

upon the míx of inflationary cost pressures and productivity

growth experienced by that sector.

As the next chapter bears out, these economic generalizations are equally

applicable to the grain handling and transportation índustry in Inlestern

Canada.



Chapter IV

COST INCREASES AND PRODUCTIVITY IN CANADTAN RAILROADING:

PAST AND FUTURE TR-ENDS

This chapter reviews past cost increases and productivity growËh

experíenced by major Canadian railways and, in particular, theír I{estern

grain transportation divisions. It also discusses future anticípated

rail cost and productivity developments to 1985. An overvj-ew of both

past and future anticípated rail cost and productivity developments is a

prerequisíte for anyone making assumptions regarding the rate of cost

ínflation and productivíty increases that may be experienced in Canadian

grain handlíng and transportation to 1985.1 In this context, the under-

lying objective of this chapter ís to help frame a range of possíble

future cost íncreases in Western raílway grain transportatíon between

I97B and 1985 that are used ín the analysis.

Past Cost Increases and Productívi-ty

Past Cost Increases in Canadian Rail Operations

Since the early 1970's, rail transport costs in Canada have been

rising at an appreciable rate in response to "inflatíonary cost pressures
t

ín the economy of whích fuel prices have been Ëhe most sPectacular".-

llt 
"horrld 

be made clear here that when one is talking about poten-
tíal productivity increases in the grain transportation system, the grain
producer and the primary and terminal elevator sub-system cannot be over-
looked since they form integral parts of the overall system.

2-Canadj-an Transport Commission, TransporL Revie\,/: Trends and
Selected Issues (OtLawa: Supply and Services, Canada, March, L979), p. L7 "

50
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For 1973-7977, ralLway traffic and operating statisËics show that for

Canadars sÍx major Class T and Class If railways, which represent 95

percent of the industry, railway expenses on a per unit of output basis

increased at an average annual rate of 13.2 percent (see Table 3).3 ,h.

comparative estimate for all 33 common carrier railways operating in

Canada (i.e., Class I, Class II, Class Iff and Class IV) shows that cost

per unít of output íncreased at an average annual rate of 13.4 percent

during the same períod (see Tabl " Ð.4

To derive an estímate of the cost increases experienced by the

grain transportation dÍvísíons of Canada's two major raí1ways, Canadían

Natíonal and Canadían Pacific, the cost estimates of the "Snavely" Com-

missíon on the Costs of Transporting Graín by Rail5 and the updated

report by Snavely, Kíng and Assocíates6 were used. These two technical

studíes made a determínation of the variable costs íncurred and revenues

received by the railways for the transportation of statutory grain ín

the calendar years I974 and 1977, respectively.

35arri"aics Canada, Railway OperatÍng StatisËics, Catalogue 52-
003 Monthly (Ottawa: Supply and ServÍces, Canada, December, I973-1978).

4Fror these estímates of rail cost changes, ít is difficult to
determine r¿haË the míx of ínflatíonary cost pressures and offsetting
productívity increases T,{ere during t1ne L973-77 period. Furthermore,
without a detailed analysís, it is dífficult to distínguish the "ínfla-
tionary" and ttmarket adjusËmentt' components of these rail cost changes.

5Th. Co**ission on the Costs of Transporting Grain by Rail,
Report, Vol. I (Ottawa: Supply and Services, Canada, October, L976).

6_"Snavely, Kíng and Associates, 1977 Costs and Revenuês Incurred
by the Railways ín the Transportation of Grain Under Statutory Rates
(Report prepared for the MinÍstry of Transport, Federal Government of
Canada, September, L978), pp. 76-77.
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Table 3. Estímated Average Change in Operating Expenses for Canadars
Six Major Class I and Class II Railwayso Between 1973 to 1977.

Freight and Total Operating Cost per, PercenÈage
Passenger. Expenses- Car-Mile' Change

Year Car-Miles" (Dollars) (Dollars)
(Total Raíl

Serviee)

r97 3 4 ,606 ,Ot 6 ,27 2 1 ,895 ,612 ,456 0 .4116

r97 4 4,855 ,4L0 ,502 2 ,356 ,582,695 0.4833

r97 5 4 ,67 6,543 , 133 2 ,636 ,255 ,848 0 .5637

1976 4,601,903,899 2,873,899,L27 0.6245

rg77 4,647,467 ,44L 3,126,056,070 0.6734

L973-77 Average Percentage Change

L7.42

16.64

L0.79

7 .85

13.18

aThe six major Class I and Class TI railways operating in Canada
between 1973 and 1977 include: Canadian NaËíonal, Canadian Pacífic, the
Ontarío Northland, the BríËísh Colurnbia Raílway, the Quebec North Shore
and Labrador RaÍlway, and the Chesapeake and Ohío. These lines, in
terms of operating revenues and other performance indicators represerit
about 95 percent of the rail industry.

h"Freight car-míles included loaded' empty and caboose while
passengeï car míles included passenger carrying cars, head-end in bag-
gage service and head-end ín mail and express service"

"Tot"l railway operating expenses included: road maintenance,
equípment maínLenance, traffíc, tïansportation, railway 1ine, miscella-
rleous operations and general expenses.

d_"To calculate annual cost per car-mile, toËal operating exPenses
were simply divided by total raí1 servíce.

Source: Statistícs Canada, Railúay Operating Statistics, Catalogues 52-
003 Monthl-y, December I973-1978 (Ottawa: Supply and Services,
Canada) .
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Table 4. Estimated
Carríer Railways in
of Raílway Output.

Average Change in Operating
Canada Between 1973 to L977

Expenses for 33 Common
Using Three Measures

Year

Freight and
Passenger
Car-Mi1es

Total Operating
Expenses
(Do11ars)

Cost per
Car-Mi1e
(Do1lars)

Percentage
Change

L97 3

797 4

797 5

t97 6

r977

4 ,653 ,87 4 ,946

4 ,87 5 ,667 ,472

4,683,362,502

4,652,207 ,29I

4 ,696 ,303 ,r7 4

2,032,983,640

2,512,922,20I

2,90r,966,600

3 ,07 5 ,927 ,965

3,349 ,043,625

0.4368

0 .5 154

0 .5983

0.66L2

0 .7 r3r

1B .00

16.09

10.51

7 .85

13 . 11I973-77 Average Percentage Change

Year Train-Mi1es

Total Operating
Expenses
(no11ars)

Cost per
Traín-Mí1e

(Dollars)
Percentage

Change

r97 3

r97 4

I97 5

r97 6

r977

88 ,7 43 ,464

96,953,785

88,696 ,349

87 ,259,305

86,894,288

2 ,032,983 ,640

2,5r2,922,207

2 1807,966,600

3 ,07 5 ,927 ,965

3,349 ,043,625

2.2909

2.59t9

3.1591

3.5250

3.8542

T3.T4

21 .88

11 .58

9 .34

L3.997973-77 Average Percentage Change

Year
Locomotive
Unit-Miles

Total Operating
Expenses
(tollars )

Cost per
UniE-Mi1e
(to11ars)

Percentage
Change

r97 3

t97 4

246 ,7 52,759

263,2I3,616

2,032,983,640

2 ,5r2,922,20L

8.2390

9 .547 r I5. BB
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Table 4. (Continued)

Year
Locomotive
Unit-Mi1es

Total Operating
Expenses
(Do11ars)

Cost per
Unit-Mile
(lollars)

Percentage
Change

I97 5

r97 6

r97 7

248,I49 ,497

242,539,635

249 ,r03,723

2,BOr ,966 ,600

3 ,07 5 ,927 ,965

3,349,043,625

TI.2915

12.6822

73.4444

18.27

12.32

6.01

13.12I973-77 Average Percentage Change

Overall I973-77 Average

13.11

Percentage Change:

+ 13.99 + L3.I2
73 .41

a_*Common carríer raílways in Canada, which come r¡ithin the legis-
1atíve authoríty of the Canadian Transport Commissíon, hold Ëhemselves
out to transport passengers and/or goods for compensation and have been
declared to be for Ëhe general advantage of Canada. These railways
ínclude Class I (CU and CP Rail), Class II (other carriers having aver-
age gross revenues of $500,000 or more annually), Class III (carriers
having average cross revenues less Èhan $500,000 annually) and Class IV
(other companies which report under the Railway Act, such as terminal,
bridge and tunnel companies).

Source: Statístics Canada, Railway Transport: Part I Comparatíve Sum-
mary Statistícs 1973-1977, Catalogue 52-207 Annual (Ottawa:
Supply and Services, Canada), pp. 18-19.
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According Èo the report by Snavely et al, the average variable

cost per ton incurred by CN in the transportation of statutory grain

increased by only 11.1 percenL over tlne L974-I977 peri-od. In 1974 CNrs

average variable cost per ton \.^/as $I2.39 compared to $13.77 ín 1977.

CP Raíl's average variable cost per ton increased fron $1I.44 in 1974 to

$13.29 Ln 1977, an increase of only 16.2 percent over the three year

period. Using the trpresent discounted value approach to investment
ldecisionsttr'a rough estimate of thettcost factorrtthat reflected the

mix of inflationary cost pressures and productívíty growth ín l.tiestern

raí1 grain trarisportation between L974 and 1977 was derived. Accordíng

to Snavelyrs cost estimates and the present value methodology, CN experí-

enced an annual cost íncrease of 3.6 percent in íts grain transportation

operations over the three year period while CP experienced an annual cost

increase of 5.1 percent (see Table 5).

These esÈimated annual cost increases experíenced ín railway

grain transportation between 1974 and I977 can be put inËo better per-

specti-ve by consideríng the cost increases associated with other farm

Ínputs used in l^Iestern graí-n production. The Farm Input Price Index

(FIPI) provides an índication of the production cost increases that

Western grain gror^zers have experienced in recent y""t".8 ReferrÍng to

Table 6, the FIPI shows that over the 1973-77 period Western Canadían

agricultural producers experienced an average annual increase of 9.4

7Su. D. E. Bond and R. A. Shearer, The Economics of the Canadían
Fínancial System: Theory, Policy and Institutíons (Scarborough: Pren-
tice-Hall of Canada, Otd", 1972), pp. 100-102.

SSee Statistícs Canada, Fárm lriput Pricè Index, Catalogue 62-004
Quarterly (Ottawa: Supply and Servíces, Canada, 1973-1977).
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Snavelyrs Estimates of the Cost of Trans-
I974-1977 Period.

Canadian Nationalrs
Average Cost

Per Ton

Canadian Pacific's
Average Cost

Per Ton

L97 4

r97 7

Percentage
Change Over
r97 4-1977

Using the trPresent

$ 12 .39

ç13.77

IT.T4

Discounted Valuet' formula:

$ 11 .44

$13.29

L6.17

PDV = C,,

r¿here:
PDV = the present (1974) cost of transportíng

C_ = the cost of transportíng grain by raíl nn
and

i = the prevaíling annual raËe of change in

(r+i)n

grain by rail;
periods Lrom I974;

raílway grain trans-
port costs.

The 'rCost Factorsrr (í) are

For CN: PDV = C

(1+i) 3

PDV= C¡;t'

as follows:

t 12.39 = 13.77 ; i = 3.58 percent

( 1+í) 3

; 11.44 = 73.29 ; i = 5.10 percent

( 1+i) 3

For CP:

a_--The assumptíon of a constant rate of change in grain transporË
costs ís obviously unrealistic. Sínce the problems introduced by con-
sidering a rate that varies from period to period greaÈ1y conplicates
the noËation without adding a commensurate degree of conceptual know-
ledge, such an analysis is not undertaken here.

Sources: D. E. Bond and R. A. Shearer, Thê Economics of thê Canadían
Financial System: Theory, Policy and Institutions (Scarbo-
ro"gh: Pr. 100-102.

Snavely, King and Assocíates, 1977 Costs and Reveúues Incurred
b]¡ the Railwáyé in the Transpórtation of Graiú Under Statutory
RaËes (Report prepared for the Ministry of Transport, Federal
Government of Canada, September, I97B) r pp. 76-77.
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Rate of Productíon Cost fncreases Experienced by
Producers for Farm Inputs Over the I973-1977 Period

Farm Input Price Index for trriestern Canada.

Quarter

Farm Input^
Price Indexo
(196I = 100)

Percentage Change
Over the Prevíous

Year

Average Annual
Percentage

Change

lsr 7973
2nd L973
3rd I973
4L]n 1973

Lst 1974
2r'd L974
3rd 1974
4th 7974

Lst I975
2nd 1975
3rd I975
|El-¡I 1975

7st I976
Znd 1976
3rd I976
4x]n 1976

Ist 1977
2nd 1977
3rd 1977
ît]n 1977

7973-1977 Average

r50.2
153.7
160. i

7.7
9.0

12.7

779.6
184 .8
190 .0
196.3

204.4
206.5
2t3.0
218.8

224.5
229.6
230 .0
232.9

236.3
250.7
252.6
255.6

Percentage Change

16.6
16.2
74.7
14 .8

lL.6
LO.2
I0.7
10 .5

7.r
7.4
5.0
3.5

4.6
5.3
5.8
5.6

9.80

15 .58

r0.75

5.75

5 .33

9 .44

"Co*ponurrts of the Farm Input Price fndex include: building and
fencing, machínery and motor vehicles, crop producËion, animal produc-
tíon, supplies and servíces, hired farm labor, property taxes, ínterest
and farm rent.

Source: Statistícs Canada, Farm Tnput PrÍce Index, Catalogte 62-004
Quarterly (Ottawa: Supply and Services, Canada, I973-1977).
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Past Productivíty Trends in Canadian Raí1 Operatj-ons

At this poínt, it would be useful to review productÍvity changes

in Canadían railroads and recent developmenÈs in grain transportatÍon

productivíty" An overview of pasË raÍ1 productivíty provides an indÍ-

cation of savings whích occurred due to improvements in technology and

managerial efficíency and possíble future trends in technologícal change

in Canadian railroad operatíons. This ís important in terms of the pre-

sent analysis since future productívity growth ín raílway graín trans-

portatíon would presumably offset inflationary cost pressures Ín this

índustríal sector and hence have a moderatíng effect on the cost of

transporting grain by rail.

A study of the productivity performance of Canadian Natj.onal- and

Canadian Pacific Railways, as well as the two railways combined duríng

the 1956-1975 period, has been carried out by Caves and Christur,""rr.10

In addition to providíng estímates of productivíty changes for Canadars

two princípal railroads, thís study also examined changes in railway

input utilization over the 1956-1975 period. i^Iith respect to future

anticipated cost and productivíty developments in Canadian ralLroad

9la i" important to bear in mind that the estímates of cost
íncreases experienced by certain dívisions of an industry and different
sectors in an economy are not strictly comparable because of, among other
thíngs, Èhe different methodologies used to determine cost figures and
respectíve indíces. In the case of raíl transport of grain versus over-
all raÍl transport, other factors such as the respectíve traffic and
operatíng characterj-stics assocíated with various conrnodities, geographi-
ca1 differences, and the respective operatíng, maintenance and capital
investment policies of the railways make cost comparisons diffícult.

10o. 
". 

Caves and L. R. Christensen, Próductiúity ín Canadian
R¿ilroads, 1956-1975, Report No. l0-78-16 (Ottawa: Research Branch,
Canadian TransporÈ Commission, August, I97B) .
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operations and, partícuLarLy, in the transportation of statutory grain,

the important findíngs of this study are paraphrased as follows. Over

the years 1956-75, Canadars two príncipal railways (CN and CP) were

íncreasing output (measured in terms of ton-miles and passenger miles)

but reducing utilizatíon of Ínputs (labor, wãy and structures, equípment,

fuel and materíals). fn the case of CN, aggregate output íncreased by

2.3 percent per annum, aggregate Ínput fe1l by 0.8 percent per annum and

productivity íncreased by 3.1 percent per annum. Tor CP, the annual

increase ín outpuÈ was 0.8 percent, but aggregate input fell by 1.8 per-

cent and productivíty increased by 2.7 percent per annum (see Tables 7

and 8). The combined rate of productivity increase for the two rai-lroad

companies, which rnras essentially the net difference bet!üeen average

annual percentage changes in output and input utLlízation, T,.ras approxi-

mately 3 percent per year. In contrast, U.S. railroad productivity grew

about half as fast for a comparable períodll rnd, over tlne L96O-76

períod, the Canadian economy as a whole experienced a real average annual

growth rate of 5.1 percent in Gross National Expenditu r".I2

Although Ëhis study did not measure the relaËíve contribuËion of

specific raílway inputs to the increased productÍvity that was realízed

by CN and CP between 1956 and 1975, it did attribute the productivity

114" C"rr.s and Christensen r¡rarn, the productivíty level compari-
sons for Ëhe two raílways and Ëheir U.S" counterparts should be inter-
preted only as productivíty comparisons and not as comparisons of econ-
ornic effíciency. ProducLivíÈy estimates may reflect the influence of
other factors includíng differences Ín the environment which the railways
operate in. Ibíd", p. 59.

I2p. S. Dhruvarajan and R. F. Harris, A Productívlty Study of
the Canadian Airlíne IndùsËry, Report No. 10-78-93 (Ottawa: Research
Branch, Canadian Transport Commissíon, March, I97B), p. 36.
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Table 7. Average Annual Changes in Output CN and CP: L956-75

CN
(7")

CP

(%)

CN and CP

Combined
(7")

Ton-mi1es

Passenger-miles

Inleíghted Aggregate Output

2.9

-)a

7.6

3.0

-0 "2

2.3

11

-7 .8

0.8

Source: Canadian Transport Commíssíon, TránsÞórt ReVieû: Trends and
Selected Issues (Ottawa: Supply and Services, Canada, March,
19191, p. 93.

Table 8. Average Annual Changes ín Inputs CN and CP: L956-75"

CN
("/")

CP
(%)

CN and CP

Combined
(7")

Labor

trriay and Structure

Equipment

Fuel

Matería1

I,Ieighted Aggregate Inputs

-¿.o

a1

J.¿

-5 .3

'lo

-0. B

-4.0

0.7

-5.2

1.5

-1 .8

-3"1

I.2

2.0

-5.2

7.7

-I.2

Source: Canadian Transport Commissíon, Transport ReVieú: Trends and
Selected Issues (Ottawa: Supply and Services, Canada, March,
Tr7í, p. e3.
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gains to the following: capital using and labor saving technological

progress, and ímprovements in both manageríal efficíency and the qual-

ity of factor inputs.

Unlike overall Canadían railway operatíons, no specifÍc study on

rail productívity ín graín transportation is currently available. Con-

sequently, the following general discussion of productivíty developments

in transporting grain by rail is largely restricted to tL.e 7972-1979

períod whích was híghlíghted by Federal Government involvements in ülesË-

ern grain handling and transportaLion. The discussíon íncludes mainly

observations and conments from such federally-appointed studíes as The

Commíssion on the Costs of Transportíng Graín by Raíl (CCTGR), the fo1-

low-up study by Snavely, King & Associates, and the Booz-A11en et a1

sËudy.

If one were to start discussing grain related productivity

increases that have been achieved by the major railways over the past

decade or so and understand why government ínvolvement in grain trans-

portation has been necessary, one must first reconsíder the ttCrornrsnesttt

statutory grain rates and ínvestígate the effect they have had in this

context.

It is no\^7 generally conceded among major participants in the

production, handlÍng and transportation of graín in Canada that the

unremuneraEíve statutory freíght rates on grain are Lhe prímary source

of many grain transportation problems. In terms of grain transportation

producËivÍ-ty, the important point is that the statutory and non-variable

nature of the present rates does not provide the railways with an econ-

omic incentive to haul grain. Instead, as Booz-Allen et al c1aím, "the

railways strive to minimize their losses while meetíng their obligations
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_. 13to move grain".'" Perhaps of even greater sígnifícance is the fact that

over recent years the raílways have not invested ín equipment for the

Èransportation of statutory grain and they have deferred substantíal

maintenance and virtually all capital expenditures on the "grain depen-

dent line"".14 In fact, since 7972 virtually all major maíntenance and.

capítal expenditures for railway plant and equipment used in the trans-

portatíon of statutory grain have been fínanced by the Federal Government

and, more recently, the Canadian Wheat Board and Prairie provincial gov-

ernments. The number of government measures taken to counter railway

disinvestment ín grain cars, locomotives, and branch 1íne maintenance,

and ensure continued operation of the grain transportation system at

reasonable capacity levels within the context of continuing statutory

Tates include the fol1owíng:

1. payment of branch líne subsidies to Ëhe raílways;

2. the purehase and lease of graín hopper cars on behalf of the

Canadian trdheat Board;

3. a Prairie branch líne rehabilítation program;

4. boxcar repair programs; and

5. the provision of tax incentives to the t"ilt"y".15

Gíven the previously developed theoretical framer¡ork of capital

embodied technologíca1 progress, it therefore seems safe to assume thaË

13_-"Booz-Allen & Hamilton, Inc. and IBI Group, Grain Transportatíon
and Handling in Westêrn Cánada (Report prepared for the Department of
Industry, Trade & Commerce, The Grains Group, Federal Government of
Canada, July, 1979), p. IT-1.

14Ŝnavely, King and Associates, op. cit., pp. 80-81.

154 d"a"rled discussion of these measures is presented in Appen-
dix A of thís study.
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the bulk of major capítal embodied technological gains and productivity

increases achieved in transporting Prairie grain by rail over the past

decade have stemmed from Federal Government capital ínvestments in graÍn-

related rai-lway plant and equípment. It also seems safe to assume that

the railway disinvestment ín grain-related raíl facÍlities and rolling

stock over the last several years has caused grain transportation pro-

ductívíty to 1ag behínd the productÍvity growth achieved in the other

operations of the raílways.

As mentioned previously, however, productivity growth ís not

just attributable to improvements Ín the quality of capital and labor

facLor inputs; it is also organizatíonal in naÈure. For example, as

Sme1líe16 pointed out, the introducËion of the Block Shipping System and

the pooling of Board grains at terminal elevators in the early 1970's

both enhanced the efficiency of the raÍJ.way parË of Canada's grain hand-

1íng and transportatíon system. These changes v/ere essentially ímprove-

ments ín industry-railway managerial efficÍency wíth respect to coordi-

natJ-ng railway graÍn transportation; they were organizational ín origin

and noE the result of Federal Government or railway capital irivestments.

Inflatíon offsetting productivity gaíns that the railways were

dírectly responsible for in grain movements in recent years would appear

to be maín1y those ímprovements in Canadian railroad operations whích

have spilled-over into the graín transportation dimension of their over-

all operations. These ímprovements ínclude the following: improvements

in manageríal and overall operatíons efficiency; improvements ín Èhe

t6^-G. smel1ie, t'The Railway
of articles dealing wíth Ëhe Grain
reprinted from CP Raíl News, 1975)

and Grain: Movjng Grai-n" (A series
Transportatíon System ín Canada,

, pp. I3-I4.
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qualíty of factor inputs; capítal using and labor savíng technol ogical

progress; and other advances ín Canadían railroad operations that grain

traffíc gets a "fïee ridert orr.17

In summary, it is apparent that the productivity increases that

\^/ere experíenced in the rail movement of hlestern grain over the past

decade or more were largely the result of: (1) Federal Government

efforts to sustaín the capacity of a deteriorating grain handling and

transportatíon system; (2) organizatíonal changes in the grain handling

and transportation system that were Índustry-railway generated; and (3)

improvements in the operation of the Canadian rallway indusËry which

have spilled-over Ínto railway grai-n transportatíon.

Future Cost Increases and Próductivity in Grain Transportation

This sectíon provides an overview of technol ogical changes in

general railrvay operaLíons and, particularly, in grain handling and trans-

portation that may be ímplemented over the L979 to 1985 period. ft also

considers possible inflatíonary situations that may prevail in the econ-

omy during the same period. The possible trends in cost inflation and

productívity in raí1 movements of l^Ieslern grain are largely based on

recent published research reports, personal interviews with yarious

people knowledgeable ín Ëhe Canadian graíns industry, and current relaËed

information. ConcludÍng Ëhís section is a brief discussion of other

consideratíons which are ímportant Ín makíng assumptions about producti--

vity and ínflatíonary trends in grain transportation.

ITïoor-A7len & Hamilton, Inc. and IBI Groupr op" cit., p. x-7.
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Rail Technological Developments to 1985

In an extensive study, R. S. I^lallace and Associates Ltd.18 ,d..rr-

ified those areas of Canadian railroad operations where future technolog-

ical progress may occur between 1978 and 1990. According to Wallace et

ar, the past emphasis on pure technologÍcal performance j-n the rail

industry Ís shifting towards concern for greater energy efficiency, enví-

ronmental quality, dependability, economy of operation and safety. of

partícular importance to the present study is that overall technological

change in the rail industry to 1990 will be less Ëhan in the period from

1945 to 1978 unless electrÍfication of main lines of both major railways

occurs by 1990. This, they claim, will bring with it a \¡rave of new rail

technology and haulage efficÍencies as well as the savings in fossil

energy. And, as the CCTGR noted: "any economies of operation resultíng

from electrification would be experíenced by graín traffic as well as

other commodities being Ëransported on the electrífíed 1ín"s".19 How-

ever' this study concluded that the general outlook for electríficatÍon

of the maín lines of cN and cP Raí1 ís not favorable ín spite of the

advantages of electrificatíon (i.e., reduced operating and maintenance

costs) because of the high initíal capital investment (about $t.B

bíllion) 
"

Besides electrification, Wallace et a1 claimed that future pro-

ductivity growth ín the raíl industry between 1978 and 1990 would be

1B*. S. I{allace and Associates, Ltd., Truck and Raíl Technolog-
ical Developments to 1990, Report No. 10-78-19, prepared for the Research
Branch of the Canadían Transport Commíssion (Ottawa: Supply and Ser-
vices, Canada, l97B): pp. II7-123.

19rh. Commíssion on the Costs of Transportíng Graín by Rail,
Agpog!, Vol. II (Ottar^¡a: Supply and Servíces, Canada, 1977), p. I39.
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restrícted to the followíng general areas: tracËíon motors in diesel-

electric locomotíves; radio controlled locomotive power; continuous-

welded rail; new freíght truck desígn; íncreasing píggyback and container

service; traffic control systems; wheels and bearings; and gas turbíne

electric locomotíves.

Thus, unless the far reaching development of rail electrification

occurs by 1990, overall technological change in the Canadian rail indus-

try and, therefore quíte possibly, raiL productívity to 1990 will be less

than in the period from 1945 to 7978. In terms of grain transportatíon

beËween now and 1985, thís projection of overall technícal change ín the

raí1 industry to 1990 appears reasonable ¡¡hen we consider Snavely et alts

cornments. Speaking on the ef fects of inflation and productivíty on Ëhe

revenue shortfalls experienced by the railways between I974 and 1977,

Snavely ut uL20 predícted that productivity gains in rail transportatíon

of grain would lag relatíve to those gaíns achieved between I974 and

1977. This in turn may lead to a faster rate of increase in the cost of

grain tTansport service under continued ínflationary condítions.

In addítion to overall rail technological changes, rtumerous

operating, institutional and capiLal improvements specifí-c to grain hand-

ling and transportaLíon ín Western Canada to 1985 have been identifíed by

the recent Booz-A11en & HamilÈon, Inc. and IBI Group 
"trrdy.2l 

This tech-

níca1 study was appointed by the Federal Government Ëo make recommenda-

tions to ímprove the throughput of export grain so that Ëhe potential

export grain sale projections developed by the Canadían trrrheat Board for

20srr"rr.1y, Kíng and Associatesr op. cít., p.

2lBoor-Ai-len & Hamilton, Inc. and IBf Group,

81.

op. cit.
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the 1985/86 crop year can be met. The most significant recommendations

of this study which would 1íke1y enhance productivíty in grain transpor-

tation and hence dírninish cost-push inflationary pressures experienced

by the raili,rays centered on the f ollowing:

(1) Improved informatíon, planning and control systems rvÍth respect

to the CWBfs Block Shipping System;

(2) operatíonal and institutional ímprovements relatíve to grain

producers, prímary elevators and the raílways;

(3) major capítal expenditures for hopper cars, locomotives, Prince

RuperË Terminal Elevator capacity expansion, grain branch líne

rehabílÍtatíon, and CN and CP main line capacity ímprovements;

(4) a graín transportatíon improvemenË task force;

(5) relocation of the CtrüB transportation staff; and

(6) compensatory rai-l rates for grain.

The above recommendations are discussed in greater detail in

Appendíx A, but it is important to stress here their recommendation

regarding compensatory graín rates. Essentially, the Booz-Allen study

felt that the ínËroduction of compensatory grain rates was rrmosË impor-

Èantil to enhance the líkelihood of achieving many of the identífied

potential operational ímprovements and major capital ínvestments in ülest-

ern grain handlíng and transportation Ay 1985.22

In terms of the present analysis, iË was prevíously stated that.

the assumption ís made that the lor^¡ statutory rates are replaced by

Snavely determined compensatoly grain rates. Given thís scenario, ít

therefore seems reasonable to assume that many of Ëhese potentíal

"þiu., p. 5.
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operational ímprovemenËs and major capital ínvestments in grain handling

and transportation may be achieved between now and 1985. 0n an optimis-

tic note, future antícípated inflationary cost pressures in railway

grain transportatíon may therefore be held dovm due to the possíble

resultant efficiency gaíns in grain related rail operati-ons (assuming

that the Booz-Allen reconmendations in fact improve grain transportatíon).

Anticipated Cost Increases in Grain TransÞortatíon

Predicting future anticipated inflaËionary cost pressures likely

to be experienced by the grain transportation dívisions of Canada's tvro

major railways with a high degree of accuracy is a difficult, if not

impossible, task. Nevertheless, ín this context it would be useful to

consider raí-lway inputs and the respectíve cosÉs. This may provide an

insíght into the susceptibílity of grain transport costs Ëo cost-push

j-nf1atÍonary pressures and hence al1ow one to predict possible cost

settíngs in railway grain transportatíon in the near future.

Railway ínputs may be classified as follows: labor, structures,

equipmenË (íncluding rolling stock), fuel and meterials. fn terms of

the cost shares for raílway inputs, Caves and Chríst.rr""rr23 report that

for Canadian raílroads (i.e., CN and CP combíned) duríng the 1973-1975

period, labor accounted for 51 percent of total railway costs, struc:

tures 13 percent, equípment 13 percent, fuel 5 percent and materials 18

percent.

GÍven that Canadian raillíays are highly uníonized in terms of

labor organization and relatively capital íntensive (structures and

'3r"r."" and Christensen, op. cit. r p. 22.
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equipment) the following hypotheses can be made:

1. Market povrer possessed by railway labor via their highly organ-

ízed unions (í.e., the Canadían Railway Labour Association and

The Canadian Brotherhood of Railway, Transport and General

Workers) may lead to \,/age-push inflationary pressures in rail-

\,/ay costs between now and 1985. That is to say, the raLlway

unions through collective bargaining and cost-of-livíng

increases may win wage increases in excess of productivity

gains despíte the persistence of some aggregate unemployment in

the Canadian economy. Here the railways are presumed to then

pass along theír higher labor costs by raisíng end product

prices in an attempt to defend their profít share. The possi-

bility of future wage-push ínflation ín Canadian rail operaËíons

including grain transportation may be reasonable given that the

índustry Ís highly unionized and very o1 ígopolistic with CN and

CP accountíng for 90 percent of total raílway revenues earned in

Canada. It should be noted, however, that j.n terms of this

study, the wage-push inflation theory as described would only be

relevant to transporting graín by rail under a compensatory rate

structure to the extent that the railways are allowed by a rate-

makíng body sufficient latitude to adjust rates annually accord-

íng to such cost-push pressures.

Given the capiËal íntensíty of raílroads, Canadían rail opera-

tíons may experience relatively high rates of cost increases

over the near future due to Èhe so-called administered price

)
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In partícular, over the 1978-85 study

period, the Canadian rail índustry may experience rapid cost

increases which are largely the result of administered prícing

in the steel industry and other oligopolistÍc sectors that

supply ra\,/ materíals and Íntermediate products that enter into

the raÍlway production function. In addition, the Canadian

raíl sector and, hence, railway grain transportatÍon may be

particularly susceptible to administered crude oil price

íncreases (triggered by OPEC) since oil (1ike steel) is a basic

input in the raí1 productive process.

To add another dimensíon to the foregoing díscussion of possíble

trends in railway cost inflation and productivíty growth, the remarks

and comments of several people knowledgeable in the Inlestts graín hand-

1íng and transportation system are presented here. Their remarks and

comments, whích are obtained Ëhrough intervíews and direct correspon-

dence, a:re essentially informed judgrnents on rail cost and productívity

developments ín railway grain transportation to 1985. Theír informed

judgments in turn helped to frame the range of possible cost inflation

and productivíty growth scenarios in I^Iestern raílway graín transporta-

tion that are used in the analysis. Presented below then are the com-

ments of those indivíduals ín the industry considered to be optimistíc

with respect to future cost ínflation and productivÍty in grain trans-

portation, followed by the conr-nents and observations of those persons

more on the pessimístic side in this respect.

?/,'-Administered príces are usually defíned as "prices set by
administrative action and held constant for a period of time, whereas
market prices are said to be made in Ëhe market as the resull of the
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Ríck lùansbutter, Research Economíst, Manitoba Transportatíon

Economícs Councíl,25 
"rrd 

A. G. tr^Iilson, Research Dírector, Canada Grains

,6Councíl,"" both feel that there is a great potential for productivity

increases in railway grain transportation in Inlestern Canada over the

next few years. Their optimísm is attributable to the following grain

handling and transportation developments and factors:

1" an expected increased number of the more efficient, 1arge, 90

ton and 100 ton capacity hopper cars in the grain fleet to dis-

place the ol der and smaller boxcars which are not particularly

well-suíted to, or economically feasible for, the carriage of

grain;

the on-going branch líne rehabilitation and upgradíng program

of the Federal Government whích should improve rail transport

of graín through a better utilization of ro11íng stock (i.e.,

heavier loads and faster running speeds);

expanded grain terminal capacíty at Vancouver and Prínce Rupert;

ímproved turnaround tíme and grain car utilízation, greater

mechanízation in terms of larger diesel locomotives, use of com-

puters in grain transportation actívíties, and other potential

operational improvemenËs as identified by the Booz-Allen study;

^,'- (continued)

ínteraction of buyers and sellers." See F.
Structure and Económic Perfórmance (Chicago:
líshing Company, 1970) ,

25R. ,nl"rr"butter,
L979.

t979 .

,

3.

L

p. 285.

personal ínterview,

M. Scherer, Industrial Market
Rand McNally College Pub-

I^Iinnipeg, Manitoba, July 9,

Winnipeg, luianítoba, July 9,26e. G. Iniílson, personal ínterview,
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more rail branch line abandonments and consolidation of the

Praíríe rail branch line network which should reduce to some

extent the variable cost of rail movement of grain;

country elevator operatíons becoming more efficient through

modernization and ratíonalízatíon; and

improved planning and coordinatíon among all participants in

the grain handlíng and transportation system (i.e., improve-

ments in the ordering procedure of the Transportation Divísion

of the CI^]B) .

0n the other hand, Kent Magarrell, Coordinator of Planníng Graín

Transportation for CP Raí1r27 ^gt""t with Snavely, King and Associates'

predictíon that inflation-offsetting productivity increases in Ëransport-

íng grain by rail in the near future will be less than the productivity

gaíns experienced by the railways between I974 and 1977. Magarrell

believes that this would be the case even with a Snavely determined cost-

based rate on graín whích is quite a bít dÍfferent from a full compensa-

tory rate (a rate thaL according to the Canadian Railway Act exceeds Ëhe

variable costs of the movement of the traffic concerned) " The basis of

his prediction is as follows:

1. Almost all productiviËy íncreases in CPrs rail operatíons come

out of capital and not labor sínce very restríctive labor agree-

ments ímpede productivity.

Canadian railways are almosÈ forced to buy more exPensíve

Canadian-made rolling stock that is protected by tariffs (i.e.,

5.

6.

7.

)

27r. *. Magarrell , personal
August 3, L979.

íntervíew, Inlinnipeg, ManÍ-toba,
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a Canadian-made hopper car cosËs CP about $45,000 while an

Amerícan-made hopper car lísts at about $30,000 in the U.S.).

3. As a result of the hígh cost of new capital equipment, Canadian

raílways require a very high rate of return to justify the

infusíon of new equipment ín their operatíons.

As far as incentíves go for transporting grain under a cost-

based rate, Magarrell says it is doubtful that the raÍlways would have

the economíc incentive to signíficantly improve theír performance by

ímplementing cost-saving measures and innovations, díscounts, etc. His

concern is shared by George Sme11ie, Public Relatíons and AdverËising

Regional Manager for CP Rai1,28 rho elaborated: Compensation to the

leve1 of variable costs, whích of course fal1s short of coveríng "Ëota1

rail costst', would only elimínate the tteconomic negativenesstt for the

railways that the current statutory rates create. Thís would put them

in a position of "economic indifference" whereas a hígher 1eve1 of com-

pensatÍon would tend to create a situation of positíveness with respect

to the economíc incentive. Therefore, a Snavely cost-based freight rate

on graín would eliminate the tteconomic negatívenesstt and leave only the

other factors (i.e., polítical, socíal and statutory obligations) whích

motivate raílway performance in graín transportation.

Finatly, Magarrell claims that the peak or threshold for railway

producËivíty in grain tïansportatíon appears to have been reached; the

quantum leaps represenLed by Block Shippíng and poolirlg are past. Unless

significant structural change occurs, the future holds only steady

28r. smelríe,
Manítoba, November 2,

Canadían Pacific internal correspondence, I.{ínnipeg,
1979, p.3.
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incremental gains confined largely to car control, turnaround tíme and

íncreased numbers of hopper cars in the grain fleet. Given the above,

Magarrell feels that under the present operating environment, but with

a cost-based freight rate on grain, ít ís reasonable to assume that pro-

ductívity growth Ín railway graín transportatíon will not keep pace wíth

other areas of railroading.

Other Considerations

In addition to anticipated ínflation and productívíty per se Ín

Canadian railroad operations and, particularly, the various identified

potential improvements and changes in the grain handling and Ëransporta-

tion system, oLher consideratíons may have a significant ímpact on the

cost of transportíng graín by rail over the 1978-85 study period. As

alluded to earlier, the overriding consideration in future rail cost

inflation and productiviËy scenaríos is to what extent the proposed new

rate level and rate structure for graín provides economíc incentives to

the railways to make grain-related capital expenditures and haul grain

effectively and effíciently. Perhaps equally important would be the

exLent that the Snavely cost-based freight rate provides íncentives to

the other participants in the graín transportation sysËem to make the

most efficient use of avaílable raih,/ay plant and equipment.

Closely related to the above ís the impact of government trans-

portation regulatory polícy ín general on the performance of the rail

grain transportation sysLem. In particular, future decisions by the

Canadian Transport CommÍssíon such as those regarding branch líne aban-

donment will impact on the operating environment of Canadian railways

and hence influence productívíty growth in their grain ÈransporÈation
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divisíons.

Fina11y, the overall future economíc and political settíng in

both the tr^Iestern grains industry and Canadian economy as a whole will

play an ímportant part in the context of future cost and productivity

developments ín grain transportation and their Ímpact on primary agri-

cultural productíon decisions. Future graín prices and demand for

export grain, CI^IB rnarketing efforts and polícies, operating and service

decisíons by the railways, and the Federal Governmentrs continued ínvolve-

ment ín grain transportation and conrnitment to escalate domestic oíl

prices to the world level are among the pleÈhora of economic and politÍ-

ca1 facËors in thís regard.

A Range of Possibl-ê Grain Transportatíon Scenarios

From thís revíew of past and future trends in cost inflation and

productivity in Canadian rail operatíons, it becomes apparent that many

scenarios in rail cost and productivity developments to 1985 are seemingly

possible.

On an optírnistic note, one could assume that sígnificant produc-

tivíty íncreases might be achíeved in the overall grain handling and

transportatíon system coupled with "creeping" inflation in railway ínput

costs over the 1978-85 period. The combined effect of these two inter-

acËing developments would be say a 6 percent annual increase in railway

graín transportation costs. This ís substantíally lower Ëhan past raËes

of increases in railway costs and other farm input prices. Such an opti-

místíc scenarío i-n grain transportatj-on rnight prevail because of the

fo1lowíng factors:

1. Relatively low inflationary cost pressures are experienced in
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the railway sector as fue1, labor and other input prÍce

increases moderate or level off.

2. The many potentía1 productivity developments in raílroadíng

(excludíng rail electrificatíon) come on stream by 1985 and

spi11-over ínto the grain transportatíon divisions of the rail-

r/üays .

3. The many potential operatíng, ínstítutional and major capital

improvements ín Western grain handling and transportation also

come on stream enhancing the efficiency and productívity of

rail transportatíon of graín.

Prairi-e rail branch line rehabilitatíon continues wíth its

ínherent íncreased effíciencíes in the utilizatLon of grain

related rolling sËock and overall movement of Prairie grain.

The on-going rationaLízation of the rail system and consolída-

tion of elevator delivery poínts yíelds rail cost savings and

other potential operating efficiencj-es ín the handling and

transportatíon of Inlestern grain.

The new rate structure for export grain provídes the economic

íncentives needed to promote the efficient use of railway

resources ín the transportatíon of Western grain"

On a pessimistic note, however, one could predict that minimal

productivíty gains might be experienced ín the transportation of [Iestern

grain by rail in conjunction with "hyper*inflatj.on" ín railway ínput

costs. Gíven the ínteractíon of ínflationary cost pressures and produc-

tivity growth, thís would lead to, say, a 15 percent annual increase in

raílway grain transport costs over the 1978-85 study period. Relative

to past cosÈ increases experienced in the railway sector and farm sector'

4.

5.

6.
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a 15 percent annual íncrease in rail costs is somewhat high and may be

regarded as the upper limit of projected rail cost increases. Such a

scenario ín Inlestern railway grain transportation might prevail over the

relevant time frame if the following events and developments v¡ere to

occur:

1. Relatively strong cost-push inflationary pressures stemming

from aggressíve railway labor unions, significant domestic oi1

price hikes and other relatively high input cost íncreases are

experienced by Canada's major railways.

Many of the potentÍal operating, instítutional and major capiËal

ímprovements in Western grain handling and transportation fail

to come on stTeam largely because of the prevailing economíc and

politÍcal environment; corrsequently, productívity growth speci-

fic to grain transportation also tends to 1ag.

hd, in particular, the new compensatory rail rates on graín

remove the negative economic aspect of haulíng graín for the

railways, but they fail to make grain an rratËractive proposi-

tionrt, which would tend to encourage cost savíng measures and

grain related capital investments.

Thus, by reviewing past and possible future Lrends in railway

costs and productivity we have set forth a range of 6 percent to 15 per-

cent annual cost increases Ëhat rnight be experienced in tr^/estern railway

grain transportatíon beËween 1978 and 1985. In terms of the analysis of

the proposed statutory rate alternative, these assumed minimum and maxí-

mum annual increases ín grain transporL costs help to sketch three model

scenarios used in the analysís; namely, an optimistic situatÍon with

respect to future grain transport cost increases, an intermediate

t

-f-



situation and a pessimistic sítuation. As the

these scenarios are important in the context of

natíve sínce they Ín turn determine the extent

cost increases borne by grain producers.

7B

next chapter Í1lustrates,

the proposed rate alter-

of future graín transport



Chapter V

}IODEL SPECIFICATION AND MODEL SCENARIOS

Model Spècification

In order to model and analyze tlne economíc effects of a transport

subsidy on prímary agricultural producers over the I97B xo 1985 study

period, a number of prior studies and related assumptions were uËílized
'I

in this study.' Specífica11y, the overall model employed in this study

I¡/as composed of two main models: atttransporttrmodel and a 1ínear pro-

gramming (LP) model. Together, they were used to anaLyze the economic

implications of changing the stãtùtory grain rates ín the described

fashion. ThaL is, they were used to estimate the changes ín the level

and dístríbution of agricultural production and on-farm income in the

Manitoba agricultural economy arising from the removal of statutory rates

in favor of a constant per ton subsídy payment to the railways coupled

wiÈh user fees for graín transport services.

The Transport Model

Rail branch line abandonment and

existing delivery points has resulted in

by prímary agricultural producers for an

the closure of elevators at

changed grain delivery patterns

area. DÍ-vertíng grain producer

'I-For a discussion of the rrumerous príor studies that were also
employed in the framernrork and methodology of this study, see E. l'I .
Tyrchniewicz, c. F. Framingham, J. A. MacMillan and J. ül. craven, "The
Abandonment of Uneconomic Branch Lines and Unremunerative Grain Rates:
Effects on Agrículture and Regional Development,r' Thè Logistics and
Transportâtion Review, Vo1 . 14, No. 4, l97ïr pp. 4n4I3.

79



deliveries from closed delivery points to other points remaining open

had ímplications for the cost to farmers of trucking grain, the costs

operating prímary elevators, and loadings on highways.

The extra hauling distances and resultant increased truckíng

costs that grain producers incur due to ratíonalizatíon of the grain

handling and transportatíon system were relevant to this study only to

the extent that the analysis incorporated raíl branch líne abandonments

and elevaËor closures as of December 31, L978 as reconìmended by the Graín

Handling and Transportation Commíssion.2

To simulËaneously measure the economÍ-c impacts on Manitobars

agrícultural producers that may result from raíl branch line and elevator

rationalíza:_iorr aS of December 31, I97B a tttransporttt model \¡7as used.

Essentíal1y, this model was general; it brought the various components of

Ehe analysis of alternative rail route opti-ons together into a coinmon

framework. These components íncluded: the Canadian Transport Commís-

síon's PHAER (Producerst Handling and Elevator Receipts) model, whích

províded an analysís of the redístribution of farmer delivery patterns

to primary elevators due to rail route changes; the calculatÍon of the

costs of truckíng grain from farm to elevator; and the calculatíon of

primary elevator operating costs.

It is ímportant to bear in mínd, however, that raí1 branch line

abandonment and elevator consolidation were only very peripheral dimen-

sions to the analysis; they facilitated a more accurate representation of

Èhe rail configuration in the base year. The thrust or focus of this

2Th. Gr"in Handling and Transportation Commissíon, Grain and Raí1

80

has

of

ín lrrestern Canada, Vo1 . I (Ottarn¡a: Supply and Services, Canada, 1977).
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study \¡ras, of course, the impact on producers of raising the 1evel of

raí1 freight rates on grain. Thís, plus the fact thaË rationalization

Í-mpacts on producers (as reflected ín changes in farm-gate prices) were

of mínor importance relative to the impacts of hígher grain freight
-lratesr- warranted the exclusíon of ratíonalízatíon impacts from the

analysis.

The Linear Programming (LP) Módel

Real increases in the cost of transporting statutory grain by

rail also represenLed a dírect reduction in net farm íncome to graín

producers assuming that they bore these cost íncreases. A1so, like rail

branch line and elevator ratíonalízation, increased grain freight rates

may have affected the levels and distribuÈion of agrícultural production

by changing the relative profÍtability of various farm enterpríses. For

example, an increase in grain transport costs may have made it more prof-

itable for a farm operator to stop producing cereal grains for export and

enter or expand livestock production enterpríses.

the

the

used

In this context, the analysís of changing costs to farmers due to

prevíously described statutory rate alternatíve T,{as extended through

application of an LP model for the Provínce of Manitoba.

Linear programmíng, one of the best understood and most widely

models in operations research, was employed by Framíngham, Baker and

34" .or,"luded by Tyrchniewicz, Ftamingham, MacMillan and Craven,
op. cit., pp. 4L8-429.
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L ^ 5 -.Craddock, and by Tyrchniewicz, Framíngham, lvlacMillan and Craven. 'thÍs

normative modeling technique,6 with its underlyíng margína1 productíve

Ëheory of dístríbutíonr7 r"" used in the present analysis to model the

impact of changíng farm gate prices and levels of agricultural production

and dístríbution over l97B to 1985 due to the statutory rate option.

This application of the LP rnodel \¡/as essentíally a sensitivíty analysis

on graín freíght rates borne by the producer (or on net returns received

by the producer for statutory grain). It yíelded the pattern of agrt--

cultural production result.ing from changes in cost of productíon to pro-

ducers that, if adopted, would maximize net returns to producers.

Generally, the LP model has three main components: (1) an objec-

tive functíon; (2) a set of constraínts; and (3) a seË of alternate

actívítíes. Figure 2 is a schemaÈic illustration of these components

couched in terms of the dímensions of the present study.S

4r. F. Framingham, L. B. B. Baker and !,1 . J. Craddock, Farm fncome,
Emplo)rment and Manitoba Agrículture: A Linear Programming Approach to
Consíderation of Policy Alternatív , Vo1. f.i, Research Bulletin No.

ltural Economícs, UniversitY of
Manitoba, 1978).

5-Tyrchniewicz, Framíngham, Maclulillan and Craven, op. cit.
6_"For a basic reference on linear programming techníques and

applications, including sensítivity analysis ín a linear programming
problem, see R. V. Hartley, Operatíons Research: A Managerial Emphasis
(Pacific Palísades, California: Goodyear Publishing Company, Inc.,
1976).

TFot 
^ 

basic reference on the theory of production and, in par-
tícular, linear programming analysis of the firm, see P. R. G. Layard
and A. A. Walters, Microeconomic Theory (New York: McGraw-Hill Book
Company, L97B).

8rh. followíng discussíon of the components of an LP type model
has been drawn from Framingham, Baker and Craddock, op. cit., pp. 6-8.
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The objective function is so named in an LP application because

it ís, by defínition, the factor to be maxímized or minimízed. When

linear programming is applied in an agri-cu1tura1 policy analysis, the

variable maximízed or minimized in the objectíve function is usually one

publíc po1ícy objective (e.g., maxímLzing net farm income or agricul-

tural production).

LP model constraínts, as the term suggests, constrain or restrict

Ëhe extent to whích the objective function may be maximized or minimized.

The three general mathematical forms of constraints include: the less-

than-or-equa1-to varíety; the greater-than-or-equal-to variety; and the

equal-to type. These constraínts míght represent resource constraints

(such as material, labor, or land), minímum and/or maximum productíon

levels of a product, or simply objectíve constraj-nts.

Alternative activitíes or decísion varíables in an LP model are

allernaËive vrays of increasing or decreasÍng the objective functíon that,

using consËraíníng resources, produces products to satísfy specified pro-

ductíon constraints and contributes towards satisfying objective con-

straínts.

Thus, solvíng an LP problem involves the selection of alternative

activities that maximize (minímize) the objecËive function wíthin the

constraints imposed. The set of acËivities that maximízes (mínimizes)

the objective function withín the constraints ímposed is normally

referred to as the optiinal solutíon.

For the present study, Èhe objective function was simply the

maxímization of net farm íncome (net activity receipts less farm trans-

portation costs) accruíng from various crop and lívestock production

activíties. This objective function was subject to a number of
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constraints, including: available land (í.e., physical acres on a crop

district basís); the size and number of farm enterpríses; specífied

íntermediate demand by the lívestock sector for feed grains (i.e.,

technical relationships and technícal consistency constraints) ; and

enterprise expansion limits and connnodity demand (i.e., regional and

provincial market limitations).9 The set of alternate crop and livestock

productíon activíties in the LP model represented a means of increasíng

or decreasing the objective function. For example, wheat production,

which yielded net income, used land, produced wheat for exporË and dom-

estic use, and provided employment.

In summary, the LP model dimensioned for the 12 crop districts

of the Manitoba Department of AgriculËure and aggregated for the five

Agricultural Administrative Regions of the provínce, \¡/as used Ëo deter-

mÍne the i-mpact of changÍng farm gate prices and levels of agricultural

production and distribution that resulted from the statutory grain rate

alËernative.

Model Scenarios

Having discussed the conceptual and analyËical dÍmensions of the

9-. r L1-lt is i-mportant to emphasíze that the application of the LP
model in this study \^/as to determine which commodiËies would do most to
improve farm Íncome íf produced. Therefore, it was necessary to set
cornmodity output constraínts adequate Ëo show which commodíties to pro-
duce gíven market demand rather than to anal-yze how much of each could
be produced. To accomplísh thís, equatíons limiting the feasible range
of varíability in the level and mix of agricultural commodities r¡/ere
specífied. These provincial and regional farm size specific mínímum and
maximum production consLraints were seË at B0 and 120 percent of the
base year levels for L978 and generally relaxed to B0 and 140 percent by
1985.
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proposed statutory graín rate alÈernative and the overall study model,

üre are now in a positÍon to descríbe the specifíc model scenarios that

were used in the analysis of the economic effects of this "constant per

ton subsidytt alLernative.

The analysis of the economic impacts resulting from the proposed

grain freight rate optíon as determined by the overall study model

essentially involved five model scenaríos: a "current" 1978 situation

in tenns of grain freight rates wíth four alternative scerlarios in terms

of the proposed rate option (see Table 9).

Scenarios I and If were both representatíve of the base year of

the analysís. In a linear-prograrnrning-optimizing context, Ëhey facili-

tated a comparatíve analysis of the economic impacts on the ManiËoba

agricultural economy resulting from changing the statutory grain rates

in the descríbed fashíon ín the base year 1978. The impacts resulting

from the rail rate alternative and quantífíed by the study model r¿ere

largely in terms of increased costs of productíon and changes in farm

enterprise mixes.

Scenaríos III, IV and V on the other hand, indicated the pattern

of agrícultural productíon that r¿ould result at the end of the i978-85

períod given the statutory rate alternatíve and certain assumptions

regarding the míx of cosÈ-inflatíon and productìvity growth in Western

raílway grain transportation over the same period. Modeling these three

scenaríos in graín transportatíon ín tr^Iestern Canada \¡Ias essentially a

sensítivity analysis of changing the producerts share of the real cost

of transportÍ-ng export graín by rail over the 1978-85 period.

A more detailed discussíon of each of the five scenarios in

terms of market condiËions, productíon technologies, costs, prices ' crop
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and livestock yields, rail branch líne configurations, and

raLes follows.

Scenario I

BB

grain freight

Scenario I, the benchmark for the analysis, represented the

"currenË" 1978 situation in the Manítoba agrícult.ural sector" Specífi-

cally, thís scenario reflected the 1978 market conditions (í.e., the

supply and demand situation that prevaíled and generated the pri-ce levels

for each commodity in 1978) . 1971 production Èechniques for the varíous

crop and livestock enÈerpríses \¡rere utílized in this scenario and

throughout the others. Consequently, the production costs associated

with the various crop and livestock enterprises v/ere based on l97I

figures indexed up to 1978 levels " Livestock production \¡/as based on

actual 1978 figures, whi-le cïop yíelds f.or L97B were estimated using the

econometric techníque of regression analysis on 1960-I976 yield data of

the ManiËoba Crop Insurance Commissíon. As noted prevíously, estimated

raÈher than actual crop yíe1d data were used in order to present 1978 as

a ttnormaltt year ín terms crop production and, hence, minimíze tt'e possi-

bility of a dístorted analysis.

The rail freighL rates on grain used in Scenarío I were the

present "Crowsnestt' stalutory rates, whíle the farm-gate prices for the

six principal crops produced ín l^Iestern Canada r¡rere based on 1978 average

figures. These prices directly reflect Ehe cost of raíl transport of

grain by the producer. Accordingly, only the farm-gate prices received

for wheat, oats, barley, flax, rapeseed, and rye r¡zere affected by the

statutory graín rate alternative under consíderation"

In terms of the rail branch line confíguration for Scenario I,
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Figure 3. ProvíncÍal Crop Districts Used in the Analysis

Crop Districts I, 2, 3
Crop Districts 4, 5, 6
Crop Districts 7, B

Crop Districts 9, 10
Crop Districts 11, 12

South Iniest Regíon
North i{est Region
Central Region
Eastern Region
Interlake Region

Source: Manitoba Department of
Agriculture (trrlinnipeg :

Agrículture, I97B Yearbook: Manitoba
Queenrs Printer, L979), p.4.
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The primary purpose of applying the LP model was to determine

whích commodíËies would do the most to improve farm income if produced

to a specífíed level of market demand rather than to anaLyze how much of

each commodity could physically be produced. Therefore, ít was necess-

ary to specify production constraínts in the model that limited the

feasible range of varÍability in the level and mix of agricultural pro-

ductíon. For Scenario I, production adjustments were limíted to withín

a * 20 percent range of the actual livesLock and regressed crop produc-

tion levels in 1978. In other T,üords, wíthín this scenario, productíon

on each farm size within every crop dístrict was allowed to shift up or

down by a maximum margin of. 20 percent from its orÍginal 1978 productíon

leve1 (i.e., productÍon constraínts v/ere set at B0 and 120 percent of

the 1978 levels). As in a símilar study recently completed for the

Province of Manítoba, it was thought that these míni.mum-and maximum pro-

duction constraints reflected "a reasonable productíon flexibilitytr Èhat

allowed producers to alter Ëheir present pattern of agricultural produc-

tion in response to changes in cost of productíon in order to maximize

net f arm irr"o*". 11

Scenario II

Scenarío II represented the base year in terms of implementing

the proposed statutory grain rate alternative over the 1978-85 study

períod. That is, it represented the shift from the "current" 1978 situ-

aËion (Scenario I) to one where:

11*. olsen, E. W. Tyrchniewicz and C. F.
Changes in Statutory Graín Rates and Rail Branch
Manitobars AgriculËural Economy" (Special report
for the Government of Manítoba by the Department
omics, Universíty of Manitoba, March, 1980), p.

Framingham, ttlmpact of
Line Configurations on
prepared under contract
of Agricultural Econ-

5.
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The statutory graín rates were removed in favor of ttsnavely

determined" cost-based freight raÈes. These rates were assumed

to be 3.4 times the current rail rates ín 1978 using an ínfla-

tionary increase of 10 percenÈ ín the L977 Snavely determined

costs.

2. A federally-fínanced constant per ton transport subsidy was

applied to export grain and oilseeds that formerly moved under

statutory rates. Thís nomínally valued per ton subsidy was

based on the revenue shortfall incurred by the railways in Ëhe

transport of statutory graín and the volume of statutory grain

traffic Ln 1977, and indexed up by 10 percent to a 1978 base

year leve1.

Therefore, Scenarío II r.vas essentially the same as Scenario I,

except ËhaË non-export graíns and oílseeds moved under higher compensa-

tory rail rates whí1e those grains and oilseeds destined for export mar-

kets moved under subsídízed freight rates

In terms of the analysis, it is important to note that the íntro-

ductíon of the statutory raÊe alternaÈÍve and the consequent rate

increase on the six principal crops destíned for domestj.c markets beyond

the Prairie region resulted in a direct decrease in the farm-gate prices

and relative profitabí1ity of these respective farm enterprises. As far

as export graíns and oilseeds were concerned, their absolute farm-gate

prices \,/ere not affected by the rate optíon in the base year. These

agrícu1tura1 producËs moved under the subsídized freíght rates which in

terms of the producerts share of the Ëota1 transport cost T,^/ere in effect

the current ttCrowsnesttt Tates.

1.

The LP model , however, r.ì/as not able to distínguish betrr¡een graÍn
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destined for export markets and graín destined for domestic markets out-

side the Province of Manítoba. Therefore, given the distinction between

domestícally marketed grains and export grains, and the limitatíon of

the LP model in this respect, ít was necessary to employ "weÍghted" rail

rate increases based on historíc bulk exports and domestic marketíngs of

the various graíns. A detailed discussion of the actual weighting pro-

cedure employed in the analysis íncluding the relevant data and calcula-

tions can be found Ín Appendíx C.

Scenario III

Scenario IIf was the so-called "optimi.sticrr scenario ín terms of

the proposed statutory grain rate alternative where graín producers pay

compensatory freight rates on all domestÍcally used grains and they

absorb 100 percent of future cost íncreases in transporting export graín

by raíl over the 1978-85 study períod. Thís scenario, representative of

the agricultural production at the end of 1985, was also essentially the

same as Scenarío II in terms of utilizing the same 1978 base market con-

diÈions, productíon technologies (i.e., technical coefficients), cosÈs,

yields, and'rai1 branch line configuratíon. Only the rail freíght rates on

export grains and oilseeds, and the production adjustment constraints

were changed to reflect the related assumpÈions and the time period, and

hence ísolate the dírect impacts on the províncial farm economy that

resulted from the grain freight rate alternative.

fn terms of changing the freight rates on export grain, thís

scenario assumed that over the relevant time period the rate of cost

increases experienced by the major railways ín Lheir Inlestern grain opera-

tions would be relatívely less than the past rates of increases in
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railway costs and the costs of other farm inputs (í.e., f.ertlLízer,

machinery, capital buíldings, taxes, etc.). In conjunctíon with thís

assumption, it was further assumed that the many potential operatí-ng,

instítutíonal, and major capital improvements in trrlestern grain handling

and transportation, and the potential productívíty developments (exclud-

ing rail electrifícation) for overall Canadían rail operations would

come on stream during the 1978-85 study period even under the assumed

Snavely cost-based freight rate. These potenLía1 improvements and pro-

ductivity gains ín both graín ËransportatÍon and overall rail transport

v¡ou1d tend to hold dovm inflationary pressures (cost-push or otherwise)

in grain transportation and, consequently, moderate the future increases

in grain freight rates.

Thus, from an optimistic point of view, it was assumed that rail

grain transportation costs v¡ou1d only increase at a rate of 6 percent

per year over the 1978-85 period. This projected increase in railway

costs might be consídered low relatíve to past increases ín raÍ.lway

costs and other farm ínput costs. I'Iith a projected 6 percent annual

increase in raih,vay costs, the producers'share of Êhe total variable

cost of raíl grain transportation would increase B0 percent Ín real

terms (and I71 percent in nominal terms) over 1978 to 1985. In terms of

Ëhe sËudy model, this B0 percent real íncrease in grain freight rates

borne by the producer translated into a reduction in the farm gate príce

receíved for the six princípal graÍns moving 'Ínto export markeÈs.

The analytics and, particularly, the changing relative amounts

of the Federal Government subsidy component and the grain producerts

share of the total cost of transporting grain by rail associated with

this optimÍstic scenario in grain handlíng and transporËatíon in trnlestern



95

Canada can be more easily understood by referring to Table 10. As this

table illustrates, the costs associated r.vith the rail transport of grain

over the i97B-85 period r¡/ere assumed to increase at an annual rate of 6

percent. Thís would increase the percentage borne by producers in both

nomínal and real terms. fndeed, under such a scenario, the Federal sub-

sidy payment would be decliníng in real value over tíme from $10.46 per

ton or 70.5 percent of the total transport costs to $6.96 per ton or

46.9 percent. In contrast, the producerfs share of the total real cost

of transporting grain would be increasing from $4.38 per Ëon (29.5 per-

cent) to $7.88 per ton (53.1 percent).

Scenario III also díffered from the tr,ro prevíous model situations

ín that the farm size specific rninimum and maxímum production flexibílíty

constraints were generally set at -20 percent and *40 percent, respect-

ively. The six príncipal crops plus sunflowers were subject to this new

range while contract crops such as sugar beets and potaËoes r¡/ere main-

Ëaíned at the * 20 percenÈ range. The -20 pereent to *40 percent range

was also applied to calves, stocker cattle, fed beef, and r¿eanlíng and

market hogs, while farm enterprises thaË were highly regulated by mar-

keting boards and commissions such as dairy and poultry \47ere left at the

* 20 percent range. Considering the time span involved (1978-85), iË was

Èhought that expandíng the origínal range of production adjustment con-

straints would be a more realistíc test of what the IBI Group referred to

as "the long-term static effectttof a change in statutory grain ="t.".12
Basically, thís hypothesís asserts that there ís a poËenEial long-term

-t2ru, Group, fmÞact órI TransportaËion Users of Changing Statutory
Grâin Rátes (Report prepared for Alberta Economic Development, AugusË,
1979), pp. VTI-?, VII-4 and VII-5.
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Table 10. The
Costs Over the
6 Percent.

Changjng Dístribution of Railway Grain
1978-85 Períod with an Assumed Annual

Transportatíon
Cost Increase of

Year

Total-
Variable

Rail Costsa

Federal
Government

Subsidv-
f"1*.rrlb

Userfs Share
of

Total Costs

nóminál dó11árs per ton (%)

I97 B

1979
1980
198 1

1982
1983
1984
I 985

T4.84
15.73
16.67
17 .67
18.7 4
19 .86
27.05
22.3r

14.84
14,84
t4.84
14.84
L4.84
14.84
T4.84
T4.84

70.46
70 .46
r0.46
r0.46
10.46
L0.46
r0.46
r0.46

(70. s)
(66. s)
(62.1)
(s9.2)
(ss. 8)
(s2.7)
(4e.7)
(46.e)

(70.s)
(66.s)
(62.7)
(5e.2)
(ss. B)
(s2.7)
(4e.7)
(46.e)

4.38
5.27
6.2I
7 .2L
B.2B
9.40

10. s9
11.85

4.38
4.97
5.54
6 .06
6.s6
7 .02

7. 88

(2e.s)
(33. s)
(37.3)
(40.8)
(44.2)
(47 .3)
(s0.3)
(s3. 1)

1978 dollars per ton (%)c

T97 B

r979
1980
198 I
t982
1983
19B4
1985

r0.46
9.87
9,3r
8.79
8.28
7.82
7.38
6.96

(2e.s)
(33. s)
(37.3)
(40 .8)
(44.2)
(47 .3)
(s0. 3)
(s3. 1)

a^.*The weighted average varíable cost per ton for the base year,
7978, was derived using the per ton cost estimates and the shares of
statutory graín traffic for the two major railways. For CN and CP in
1977, the average variable cost per ton estímaËes r¿ere $L3.77 and $13,29
whíle theír respectíve shares of total statuÈory grain movements were
4L.4 percent and 58.6 percenL. The weighted average cost per ton was
then índexed up by 10 percent to give an apprOxímation of the 1978 vari-
able cost of transporting grain by rai1. Símilarly, thereafter this
1978 figure \¡ras indexed up by 6 percent on an annual basis.

bTh" iniaial Federal Government subsidy paynent of $10.46 per
ton in T977 was based on the ratío of total variable cost to user
ïevenue, which was estimated to be 3.39 in L978. Dividing the total
cost of transport through by this ratio yielded the producerls share of
the total cost (i.e., 14.84 + 3.39 = 4.38). The government portion was

then simply the difference beËween the total cost and the producer!s
share (i.e., L4.84 - 4.38 = 10.46). fn no4inal dollars, Ëhe federal
payment remained at the 1978 level of $10.46 per tori while the producerrs
share íncreased to make up the 6 percent annual cost increase.
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Table 10. Continued

crrp."1rr or 1978 dollars are used ín order to net out the real
change in transport costs borne by the producer and to show how the real
value of the Ejovernment subsidy declines over time with cost Íncreases
of 6 percent per annum.

Source: Snavely, King and Associates, 1977 Costs áúd Revenúeé Incurred
by the Railwáys in the TransÞortàtíon of Grain Under Statùtory
Rates (Report prepared for the l'linistry of Transport, Federal
Government of Canada, September, I97B).
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statj-c reduction in the farm gate príce of domestic feed and other graíns

below rvhat it would be if the statutory rates \¡/ere maintained. In

response to these fallíng domestíc grain prices, livestock production on

the Praíries would expand and thus help to mitigate any fínancíal losses

suffered by the agricultural economy due to changes ín statutory raLes.

Like the conceptual framer¡ork of thís study, this hypothesis assumes that

transportation capacíty, quotas, I^iheat Board marketíng policies, and

other constraínts within Lhe grain handling and transportation system and

overall marketing of Canadian graín are not contributing factors.

Fína11y, with respect to Scenario III and the subsequent settings,

it is important to stress the following. Dealing ín largely real- economíc

terms with all varíables (prices, costs, quantitíes, coefficíents, etc.)

expressed in I97B values (í.e. , L97B = 100) obviated the need to adjust

or index these other variables in the overall study model over the 1978-85

study period" More important in terms of the analysis of the statutory

rate alternative, this ísolated any productj,on changes or responses (as

measured by the LP model) to only the effects of increased Èransport

charges borne by producers resultíng from the alternative as reflected in

farm-gate prices for graíns and oilseeds.

Scenario IV

Scenario IV was the ttintermediatett scenario in terms of Ëhe pro-

posed grain raíl rate optíon and particularly wíth respecË Ëo the associ-

ated assumptions regarding future cost ínflation and productívity gains

in rail grain Ëransportation ín l{estern Canada betr¿een 1978 and 1985.

This scenario was essentially a duplicate of Scenario III ín terms of

market conditíons, production technologies, costs, yields, production
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flexíbility coristraints, and the raÍ1 branch líne configuration. 0n1y

the assumptíons regarding the mix of inflationary cost pressures and

productivity gains, and, hence the rale of cost increases that may be

experienced in the rail transport of grain on the Prairies were dífferent

in this scenario as compared to Scenario III and, as well, Scenari-o V.

Specifically, Èhis scenario assumed that rail cosLs increase at an annual

rate of 11 percent over the perÍod I97B to 1985. In contrast, Scenario

IIf and V, which represent thettmosttf optímístíc and pessimistic sítua-

tions regarding future cost j-nflation and productivity developments in

raÍ-1- grai:n transportation respectively, assumed annual increases in rail

costs of 6 and 15 percent, respectively. Because of this bracketing

effect with respect to future increases in rail costs, Scenarío IV could

be referred to as the "intermediaËerr scenarío in graín handling and trans-

portation in In/estern Canada.

Basically then, the only dífference between Scenario IV and the

other two, which were also representative of a 'tstatict' 1978 Manitoba

agrícultural economy cast ín 1985 railway cost condítions,líes in the

total real cost of grain transport servíces borne by producers. These

transport cost differences for the síx príncipa.l crops vlere directly

reflected in their respectíve farm gate prices through the same weighting

procedure descríbed in Appendix C, which in turn affected their relative

profitability.

With a projected 11 percent annual increase ín raílway costs over

the 1978-85 períod, grain producers vrould experience a L24 percent real

(or 365 percent nomínal) increase in their share of Ëotal raíl costs.

These real and nominal increases in the producerts share of rail costs

are illustrated in Table 11. Deflatíng Èhe Federal Government subsidy
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Table 1 1. The
Costs Over the
11 Percent.a

Changíng Distribution
1978-85 Períod with an

of Railway Grain Transportation
Assumed Annual Cost Increase of

Year

Total
Variable

Rail Costsa

Federal-
Government

Subsidv-
P"y*"rrib

Userts Share
of

Total Costs

nominal dollars per ton (Z)

L97B
1979
1980
198 1

7982
1983
L9B4
1985

14.84
L6.47
18.28
20.30
22.53
25.0r
27.76
30.81

r0.46
ro "46
r0.46
r0.46
10.46
r0.46
r0.46
L0 "46

L0.46
9.42
8.49
7 .64
6.89
6.20
5.60
5.03

(70. s)
(63. s)
(57 .2)
(s1.s)
(46.4)
(41 . B)
(37.7)
(33.9)

1978 dollars per ton (%)c

4.38 (2e.s)
6.01 (36.s)
7.82 (42.8)
9.84 (48.s)

12.07 (s3.6)
14 .s5 (s8.2)
17 "30 (62.3)
20.3s (66.1)

4.38 (2e.5)
s .42 (36. s)
6.3s (42.8)
7 .20 (48.s)
7.9s (s3.6)
8.64 (s8.2)
9.2s (62.3)
9.81 (66.1)

T97B
1979
1.980
198 1

T9B2
1983
1984
1 985

14.84
14.84
L4.84
T4.84
14.84
14.84
14.84
L4.84

(70. s)
(63. s)
(s7 .2)
(s1.s)
(46.4)
(4 r .8)
(37 .7)
(33. e)

aThe weíghted average variable cosL per ton for the base year,
L978, was derived usíng the per ton cost estimates and the shares of
statutory grain traffic for the two major railr..rays. For CN and CP in
L977, the average varíab1e cost per ton estimates were $L3.77 and $L3.29
whí1e their respectÍve shares of total statutory grain movements \,rere
41 "4 percent and 58.6 percent. The weighted average cost per tonl'Ias
then índexed up by 10 percent to gíve an approximatíon of the I97B vari-
able cost of transporting grain by raíl. Similarly, thereafter this
1978 figure r{as indexed up by 11 percent on an annual basis.

b_.'the rnrtial Federal Government subsídy payment of $10"46 per torl
ín 7977 was based on the ratio of total variable cost to user revenue'
which was estimated to be 3.39 ín 1978. Dividing the toËa1 cost of
trånsport through by thís ratio yielded the producerrs share of the total
cost (i.e. , 14.84 * 3.39 = 4.3S). The goverrrment portíon was then simply
the difference between the total cosË and the producerfs share (i.e.,
14.84 - 4.38 = 10.46). In no¡ninal dollars, the federal payment remained
at the 1978 1evel of $70.46 per ton while the producerrs share increased
to make up the 11 percenÈ annual cosL increase.
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Table 1 1. Continued

crrgu"lrr or l97B dollars are used ín order to net out the real
change in transport costs borne by the producer and to shor¿ hovr the real
value in the government subsidy declines over time with cost íncreases
of 11 percent per annum.

Source: Snavely, King and Associates, 1977 Costs and Revenues Incurred
bv thè Raihráys ín the TransÞortation óf GráÍn Under Stat.utory
Rátes (Report prepared for the Mínistry of Transport, Federal
Government of Canada, September, I97B).
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payment and producerts share of the Ëotal cost of transporting grain by

raíl by the 1l percent annual cost increase that r¡/as assumed to prevail

over the relevant tíme frame yíe1ds a more meaningful overvíew of the

distríbutional effects by casting the amounts in 1978 dollar equivalents.

As illustrated, the grain producerrs share of the total real cost of rail

movement of grain would ríse from $4.38 per ton or 29.5 percent of the

t.otal cost to $9.8f per torì ar 66.1 percent. On the other hand, the

Federal Governmentfs fínancial commítment as represented by the subsidy

would fall ín real terms from $10.46 per ton (70"5 percent of the total

cost) to $5.03 per ton (33.9 percent).

Scenarío V

Scenario V, as previously mentioned, represented the trpessimÍsticrl

scenario in the analysís of the proposed statutory grain rate alternative.

Líke Scenarío IV, this scenario was essentially a duplicate of Scenario

III ín terms of market conditions, productíon technologies, costs, yields,

production flexibilíty constraints and the Prairie rail branch line net-

work. Thís scenario represented the pessimístic setting ín grain hand-

ling and transportation with respect to the assumptions regardíng the

combinaËion of future cost inflatíon and producËivity increases that may

be experienced in raí1 grain transportatíon between 1978 and 1985. Thus,

as in Scenario IV, only the annual increase in graín transport cosËs and

hence the grain producers I relative share of these costs differed from

Scenario IfI.

Scenario V assumed thaL over the 1978-85 study period there would

a nominal increase of 15 percent per annum ín the total variable cost

transporting grain by rail owíng to relatívely hígh inflationary cosË

be

of
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pressures and low productivíty gains in railway grain transportation.

The basis of this assumed scenario was that relatively strong cost-push

ínflationary pressures sternming from aggressive railway labor unions,

significant domestic oí1 price hikes, and rapidly rising prices for other

railway ínputs such as íron, steel and capital ínvestments in general

would be experienced by Canada's major railways. At the same time, how-

ever, offsetting productivity íncreases in overall raíl transport would

be less ín 1978-85 period as compared to the 1945-78 period. Moreover,

productivity gains specific to grain transporËation to 1985 would 1ag

relatíve to the I974-77 period when significant gains were achíeved.

This latter developmenË in graín transportation could occur if many of

the potential major improvements in grain handling and transportatíon

faíl to come on stream by 1985 under a cost-based freight rate on export

grain. Thus, Èhe essence of thís scenario was that fuËure productivity

gaÍ-ns achieved in grain transportation faí1 to a Large degree to offseË

the antícipated future high inflationary cost pressures experiencecl in

this secËor. Consequently, ín terms of the proposed statutory grain rate

alternative, annual increases in rail costs, which the producer must

absorb, vrere assumed to run at 15 percent per year from 1978 to 1985.

Relative to past increases ín raíl costs and other farm ínput prices,

15 percent annual increase in graín transport costs uias considered to

the upper bound of a reasonable range for annual rail cost increases

this analysis.

A 15 percent annual increase in rail graín transportatíon costs

over the study period would, cummulatively speaking, translate ínto a L49

percent real (or 562 percent nominal) increase in the producerrs share of

a

be

in
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transport costs. Table 12 illustrates the dísËributional effects (i.e.,

the changing relative amounts of the Federal subsidy payment and the

grain producer's share of the tot.al grain transport costs) associated

wíth a 15 percent annual increase in grain transport costs. As illus-

trated, the grain producer's share r.vould rise from $4.38 per ton or 29.5

percent of the total real cost to $10.91 per ton or 73.5 percenL. The

Federal Government subsídy component, on the oËher hand, would fal1 from

$10"46 per ton (70.5 percent of the total cost) to $3.93 per ton (26.5

percent). Agaín, the grain producer's íncreased relative share of the

total graín Lransportation bill was directly reflected ín the farm gate

prices for graíns and oilseeds by the freight rate Íncrease weighting

procedure (see Appendix C).
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Table 12. The
Costs Over the
15 Percent.

Changing Dístribution of Railway Grain Transportation
i978-85 Period with an Assumed Annual Cost Increase of

Year

Total
Variable

Rail Costsa

Federal
Government

Subsidv-
f"1*.rrlb

User t s Share
of

Total CosLs

197 B

797 9
1980
1981
1982
1983
1984
i 985

r97 8
L979
1980
1981
L982
i983
L984
1 985

14.84
17 .07
19.63
22.s7
25.96
29.85
34.33
39 .47

t4.84
14.84
14.84
14.84
14.84
T4.84
T4.84
T4.84

nornínal dollars per ron (%)

10.46 (70.s)
10.46 (61.3)
r0.46 (s3.3)
70.46 (46.3)
ro .46 (40.3)
to .46 (3s .0)
r0.46 (30.s)
L0.46 (26.s)

1978 dollars per ton (Z)c

Lo .46 (70. s)
9.10 (61.3)
7 .9r (s3.3)
6.87 (46 .3)
5 .98 (40 .3)
s.1e (3s.0)
4 .s3 (30 . s)
3.e3 (26 .s)

4.38 (29 .s)
6.61 (38.7)
e .r7 (46.7)

L2.rr (s3.7)
i5 . s0 (s9 .7)
Le .39 (6s.0)
23.87 (69.s)
29.0r (73.s)

4,38 (29.s)
s .7 4 (38. 7)
6.e3 (46 .7)
7 "97 (s3.7)
8.86 (s9.7)
9 .6s (6s . o)

10.31 (69.s)
10.91 (73.s)

aThe weíghted average varíable cost per ton for the base year,
L978, was derived using the per ton cost esLimates and the shares of
statutory grain traffíc for the two major raílways. For CN and CP in
L977, the average variable cost per ton estimates were $13.77 and $1'3.29
whí1e their respective shares of total statutory grain movements \¡/ere
4I.4 percent and 58.6 percent. The weighted average cost per ton üIas
then indexed up by 10 percent to give an approxímation of the 1978 vari-
able cost of transporting graín by raíl. Sími1ar1y, thereafter thís
1978 f Ígure \¡ras indexed up by 15 percent on an annual basis.

b_.'Ihe i-nitial Federal Government subsidy payment of $10.46 per
ton in 1977 was based on the ratío of Ëotal varíable cost Èo user
revenue, whích was estímated to be 3.39 in 1978. Dividíng the total
cost of transport through by this ratío yielded the producerrs share
of Ëhe total cost (i.e., L4.84 * 3.39 = 4.38). The government portion
was then símply the dÍfference between Lhe total cosÈ and the producerts
share (i.e., L4.84 - 4.38 = 10.46). fn nomínal dollars, the federal
payment remained at the 1978 leve1 of $10.46 per ton whí1e the produ-
cer's share increased to make up the 15 percent annual cost increase.
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TabLe 12. Continued

c"Real" or L978 dollars are used in order to net out the real
change in transport cosËs borne by the producer and Ëo show how the
real value of the government subsidy declines over tíme with cost
increases of 15 percent per annum.

Source: Snavely, King and Associates, 1977 Costs and Revenues Incurred
by the Railways ín thê Transportatj.on of Graín Under Statutory
Râtes (Report prepared for the Ministry of Transport, Federal
Government of Canada, September, I97B) "



Chapter VI

RESULTS AND ANALYS]S

The analysís of the proposed statutory rate alternatíve compared

the optimal solution of the base situatíon, Scenario I, to the optÍmal

soluËions of the adjusted sítuatíons, Scenario II, III, IV and V, on a

provincial, farm-síze specific and regíonal basis. The analysis and

ínterpretatíon of the results derj-ved from the LP model r.üere carried out

in terms of changes in the following economic indícators:

1. the level and mix of the various farm production activities;

2. the gross value of farm production; and

3. net farm íncome (i.e., gross farm receipts less all costs of

production including labor, interest on capital investment,

depreciation and transportatíon charges) .

The detailed production, gross value and net íncome changes for

the province and five agricultural regions under the various scenarios

are presented ín tabular form ín Appendix E. A summary of the productíon

values, net income fígures and dífferences ín these variables arising

from the statutory rate optíon are presented in Tables 13, 14 and 15.

Changes in these economic indicators are particularly ímportant from a

policy standpoint; they provide an índícatíon of how the Manitoba farm

economy would t'adjusLtt in response Ëo compensatory freight rates on

domesËically marketed grains and the gradual movement towards compensa-

Ëory rates on export grains.

L07
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Províncíal, Farm-Size and Regíonal Anqlysis

Provincial Basis

The combined effect of compensatory rates on domestícal1y mar-

keted grain and progressively higher export grain freight rates on the

gross value of províncíal farm output in the four adjusted scenarios

relative to Scenario I were as follor¡s: Scenario II registered a

declíne of $14.9 million (or 1.3 percent) whíte Scenaríos III, IV and V

registered increases of ç29.5 mÍllion (2.5 pereent), $20.5 mí11ion (1.7

percent) and $15.8 million (1.3 percent), respectively. The province

experienced a declj-ne in the gross value of farm output j-n Scenario fI

and sma1l gaíns ín the oËher three situaËions largely because of the

different production flexibility ranges which limited the amount that

the output of the various farm commodities could vary from theír actual

1978 production 1eve1s. In Scenario II the * 20 percent range effec-

tíve1y prevented expansion by producers into the relatively more profit-

able crops and livestock enterprises such as rapeseed, sunflowers,

stocker calves, stocker cattle and fed beef. With a more flexible (i.e.,

-20 to *40 percent) production adjustmenÈ range for some actívities ín

the latter three scenarios, producers \¡/ere able to offset the effect of

higher transport charges on export and domestic graíns by expanding theír

production of crops, particularly rapeseed and sunflor¡/ers, and livestock

including stocker cattle, stocker calves, fed beef and fluíd mílk. Thus,

the negative effect of the progressívely hígher transport charges for

grains and oílseeds on the value of gross farm output really only became

apparent ín the gradual decline ín this value when going from Scenario

III to V. During this latter transitíon, the real increase in export
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grain freight rates borne by producers ranged from 80 percent to I49

percent over the 1978-85 period.

In Scenario II wiËh the relatívely restríctive * 20 percent

production adjustment range,l th" production changes ín the provínce

resulting from compensatory rates on domestíc grain and subsidized (i.e.,

"Crowsnest") rates on export grain were confined to: (1) very mínima1

increases in export wheat production as some large-size farms found it

more profítab1e to produce wheat versus oats and barley t (2) minimal

increases in veal calf and fed beef production as large- and small-síze

operators took advantage of relatively lower feed grain costs; and (3)

minimal decreases in oats, barley and rye output as the profÍtability

of these crops fe1l in resporrse to the higher Ëransport charges. In

total, the gross value of domestic grains that had prevíously moved under

the statuËory rates fell $15.5 million or 2.8 percent in Scenarío II.

Thís loss ¡uas offset to a small degree by the additional lívestock output

which totalled $645,000. The net effect of the higher freíght rates on

domestíc graín and the resultant production responses r^7as a $14.9 million

(or 1.3 percent) drop ín gross provincial farm output.

In Scenario III , there l{as an increase in the productíon of all

graíns except wheat and barley despite the lower net reËurns for the six

I'Usíng a * 20 percent productíon adjustment range could be ration-
al'ízed in fhe fo11owíng manner. The somer¿hat restrictíve range tended Ëo

add more realism to the overall nodel in the sense that ít could be inter-
preted to represent transportatíon capacíty, quotas, Inlheat Board market-
ing policies, growth in consumer demand, and other constraints, factors
and structural rigiditíes that pervade the Canadían agricultural industry.
One would not expect these consËraints to be removed or considerably
reduced ín the very short runr which, in terms of the plesent analysís,
was represented by the shifL fro¡n Scenario I to ScenarÍo II.



113

princípal crops. Producers, particularly Large-size ones, took advantage

of the new *40 percent upper productÍon adjustment level as evidenced by

significant increases in rapeseed and oats output and minor íncreases in

flax and rye output. This 1ímíted the loss ín the gross value of'rstatu-

tory" grain to $21.0 míllíon or 3.8 percent of the base year value. I^iíth

the more flexible productÍon adjustment range, producers \¡rere able to

expand sunflower production by $4.3 million (15.2 percent). In addítion,

they were also able to take advantage of lower feed grain príces and

expand livestock production, as evidenced by a $46.2 million increase in

Scenario IIT.

Generally speakíng, the crop production adjustments Ín Scenario

IV and V were very much the same as the adjustments registered ín Scen-

ario ITI" hheat, oats, flaxseed and rapeseed output were virtually

unchanged from the optimistic 1985 production levels on a provínce wÍde

basis even though the profítabílity of these enterprises r{as further

reduced by the higher raí1 tarÍffs. Barley output, however, contínued Ëo

fall while rye output showed sízeable íncreases over the optimistíc 1985

output leve1.

Throughout the three 1985 scenarios, wheat output fell approxi-

maLely 0.1 percent or 100,000 bushels as production in many crop districts

fel1 to or near the lower 1ímíts of the production adjustrnent range. In

some areas large-síze producers, who enjoyed substantíally lower costs of

production relative to small- and medíum-size producers, actually increased

theír output of wheat, but the production decreases on medium-síze farms

more than offset these increases.

The productíon of export barley in the province \nras drastically

reduced in Scenarios IIf, IV and V as evidenced by declines of 29.3 pexcent
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(LI.6 millíon bushels), 29.9 percent (11.8 million bushels) and 30.0 per-

cent (11.8 míllion bushels), respectively. Overall barley production in

the province, however, declined by onLy L2.6 percent (8.5 million bushels),

12.9 percent (8.7 million bushels) and again 12.9 percent (8.7 million

bushels) for the respectíve scenarios as producers increased their output

of barley for own use as feed and, to a lesser extent, barley for sale as

feed. The increased productíon of feed barley was in response to the

need for additíonal livestock feed supplies in the province.

Similarly, oats productíon íncreased on a province wide basis in

response to the extra demand for feed created by the expansÍon of the

livestock sector. In the latter three scenaríos, oats productíon

increased 6.3 percent (1.6 rnillíon bushels), 6.3 percent (1.6 millíon

bushels) and 6.2 percent (1.6 million bushels), respectively.

Throughout Scenarios III, IV and V, rapeseed, flaxseed, rye and

sunflowers \,üere relatively profitable crop enterprises, particularly for

the more cost efficient large scale operators. As a result, rapeseed

ouËput íncreased about 14.3 percent (3.2 million bushels) in each of the

three 1985 productíon comparisons on a province wide basis. These rape-

seed production adjustmenËs índicated that throughout Scenarios III, IV

and V, small, medium and large producers were for the most part constrained

at the upper level of the productÍon adjustment range. In spíte of the

íncreased transporË charges, rapeseed continued to be a highly profitable

oilseed crop as evídenced by the shadow prices or rnarginal value products.2

2sh"dor prices (also knov,¡n as dual varíables or marginal value
products) are of Ínterest sínce they indícate possible gains in income
through acquisition of scarce resources and, consequently, the amount
added to or subtracted frorn profit by a one-unit incrase in a real actí-
vity. fn a conventíonal línealprogramming interpretaËíon, a negative
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For example, in Scenario III ín crop dístrict 1, small-, medium- and

Iarge-síze producers had rapeseed shadow prices of -$I.95, -Ç2.69 and

-$3.03, respectively. These figures índicated that íf sma11, medium and

large producers ín crop district 1 were able to increase theír rapeseed

output by one unit or bushel, they would have realized íncreases in neË

íncome of $1.95, ç2.69 and $3.03, respectively.

Over the three 1985 productíon comparísons, flaxseed outpuË

increased 2.2 percent (I49,000 bushels). This increase r¡/as essentially

due Ëo the fact thaË large producers in certain crop districts stíll

found flaxseed a profitable crop ín spite of the lower net returns

resulÈing from the rate option. For example, large producers in crop

distríct 4 expanded their output of flax to the upper limit as flax had

a shadow price of -$0.17. Small and medíum size producers, on the other

hand, generally produced the minimum amount of flax allowed by the pro-

duction adjustment range.

Similarly, Tye output increased 2.6 percent (99,000 bushels) in

Scenario III,6.3 percent. (243,000 bushels) ín Scenario IV and 5.8 per-

cent (224,000 bushels) in Scenarío V as large farms found this enter-

prise relatívely profitable despite the higher transport charges. For

example, large farms in crop distríct 4 had rye shadow prices of -$0.33,

-ç.27, and -ç0.24 over the three respective scenarios.

Sunflowers vrere a highly profitable crop for all farm sizes.

2" (continued)

shadow príce indicates that an íncrease in the jth real activíty will
increase profit while a positíve shadow price indicaËes that an increase
in the jth activity wíll decrease profit. See E. 0. Heady and trri.

Candler, Línear Programmíng Methods (Ames, Iowa: IoÌ{a State Uníversíty
Press, 1958), pp. 84-85.
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Consequently, this production acEivity !r'as constrained at the upper pro-

duction leve1 throughout the latter Ëhree producËion comparÍsons at the

smal1-, medium- and large-síze farm levels. The additíona1 sunflower

output that occurred in Scenaríos III, IV and V was therefore Ídentical

tota11íng 43.3 millíon pounds or 15.2 percent more than the base year

amount.

The negative effect of the progressively higher export grain

freight rates on the gross value of grains and oílseeds that formerly

moved under the statutory rates overshadowed the addítíonal output of

oats, flaxseed, rapeseed and rye throughout the laËter three production

comparisons. Thís was evídenced by the following respectíve decreases

in rhe gross value of rrstatutory" grains2 $21.0 mÍllion (3.8 percent);

$30"1 míllíon (5.4 percent); and $34.8 million (6.2 percent). It is

important to bear ín mind that these estimates represented the real 1978

dollar loss that the provincial farm economy would have suffered due to

annual nomínal íncreases of 6 percent, 11 percent and 15 percent,

respectively, ín the cost of transportíng grain by rail over the 1978-85

period.

In Scenarios IV and V, increased livestock production \.üas valued

at ç46.2 million which \^ras essenLially the same as the increase recorded

in Scenario TII. This reflecËed Ëhe fact that with the more profítable

lívestock enterprises, such as stocker caËtle and fed beef, producers

were invariably constrained from further expanding their output by the

upper production constraínt. For example, in Scenario III in crop dis-

trict 6, large producers lrere constrained at the upper production leve1

in stocker calf, stocker cattle and fed beef enterprises. Tf it had been

possÍble to expand the output of stocker calves, stocker cattle and fed
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beef an addítional unit on these particular farms, net farm income from

these respective livestock enterpríses r^¡ould have increased $5.81,

çL26.69 and $37.73 (as reflected in their shadow prices).

As sho¡.rn previously, the negative effects of higher graín trans-

port costs on the aggregate value of farm output in the Province of

Manítoba were relatively minor throughout Scenaríos fI to V. Production

increases in oats, flax, rapeseed, rye, sunflowers and certain lívestock

products tended to offset the reduced farm-gaËe prices of the síx prín-

cipal crops. On a provincial net farm income basis, however, the nega-

tíve effects associated with Ëhe proposed grain transportatíon option

vüere very signifícant. In Scenario II, net Íncome fell $8.0 millíon (9.4

percent) while ín Scenarios TII, IV and V the correspondíng losses vrere

$5.8 million (6.8 percent), $12.5 míllion (14.7 percent) and $16.2

nrillíon (I9.2 percent). Changes in net farm íncome on a per farm basis,

however, yielded a better índication of the relative magnitude of the

economic ímplicatíons for Manitoba agricultural producers that resulted

from the proposed statutory rate alternative. For individual producers

in the province, the reductíons in net farm income r^rere as follows:

ç270 (9.4 percent) in Scenario II; $196 (6.8 percent) in Scenario III;

ç422 (I4.7 percenË) in Scenario IV; and $549 (I9.2 percent) ín Scenario

V. As these fígures illustrate, the províncial net income picture at

the end of I978 to 1985 gradually deteriorated under compensatory freight

rates on domestÍcally marketed grains and progressively higher rail

taríffs on export grains.

From a provincial perspectíve, the results of the four production

comparísons are summarized as follows:
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1. Scenario II:

(a) The value of agricultural production in Manitoba declíned

by $14.9 millíon (1.3 percent). The value of statutory

graín output fell $15.5 miltíon (2.8 percent) while the

value of livestock production increased $645,000.

(b) Average net íncome per farm declined $270.

2. Scenario III:

(a) The value of agricultural production in the provincial

economy increased ç29 .5 million (2.5 percent) . The value

of graín that formerly moved under the statutory rates

decl-ined by $21.0 million (3.8 percent) while livestock

output increased ç46.2 million.

(b) Average net income per farm fell $196.

3. Scenario fV:

(a) The gross value of farm output in Manitoba increased $20.5

million (1.7 percent). The gross value of statutory grain

output fell $30.1 míIlion (5.4 percenË) whíte the value of

livestock production increased $46.2 million.

(b) Average net income per farm fel1 $422.

4. Scenario V:

(a) The value of agriculËural production in Manitoba increased

$15.8 million (1.3 percenË). The value of crops that for-

merly moved under the statutory rates fell $34.8 millíon

(6.2 percent) whíle the value of livestock output íncreased

$46.2 million.

(b) Average neÈ income per farm declíned $549.
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Farm-Size Basis

A farm-size specifíc analysís of the effects resulting from the

proposed statutory rate option r¡ras facílitated by the three farm sízes

specifíed in the LP model. These enterprise sizes, which r¡/ere generally

cost specific, included small farms, medium farms and large farms,

defined according to combinatíons of the crop and livestock enterpríse
.JsLzes.

Small-Síze Farms. The patterns and Ërends in agrícultural pro-

duction, value of production and net farm income on a small-síze farm

basis T¡rere to a very large extent similar to those in a provincíal

basis for the four productíon comparisons. For sma11 farms ín the pro-

vince, the value of gross output fel1 in Scenarío II by $1.4 million

(0.8 percent). I^Iith the relaxed production adjusËment range in Scen-

arios IIT, IV and V, however, the gross value of output on small farms

increased by $3.7 millíon (2.2 percent), $2.6 millÍon (1.5 percent) and

$1.9 ní11ion (1.1 percent), respecÈívely.

Tn Scenario II there were vírtually no net production adjustments

on smal1 farms ín response to the higher compensatory freighË rates on

domestic graín except f.or a $316,000 Íncrease ín the value of fed beef

outpuË. The * 20 percent production adjustment range largely prevented

any addítíonal physical production changes particularly ín livestock

enLerprises. There r¡rere no net changes in the production of grai-ns at

the small-size farm level. However, there rnras considerable switching

of graíns, particularly r¿ith barley from for sale as feed to for olJn use

3S.. App"ndix D of this
sizes of enterprises included in

study for a detailed description of the
Ëhe analysis.
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as feed. This switchíng of feed grains reflecËed the increased demand

for feed grains at the sma1l farm 1eve1 brought about by the increased

production of fed beef.

In Ëhe three 1985 scenaríos, the physical production changes on

small farms were virtually the same despite the fact that over the three

scenaríos transportation charges on export grain increased. These

changes, which were facílítated by the *40 percent upper production

adjustment constraint, were eonfined to sizeable increases ín Èhe output

of rapeseed, sunflowers, stocker cattle and fed beef, and a small

decrease in market hog output. There \¡/ere no absolute changes in the

production of wheat, oats, barley, rye and flax, but again there was

swítching of wheat, oaËs and barley. This tíme, however, small-size

farms found it more profitable to produce barley for sale as feed rather

than for ovrn use as feed. Srnall-size farms obtained feed grains from

medium- and large-size producers who produced feed grains aÈ relatively

lower cosEs. This was consistent wíth the overall objecËive of the LP

model; namely, the maximization of net farm income which could also be

viewed as the mínimízation of production costs to achieve the specified

mínímum levels of productíon. I{ith wheat, small producers found ít more

profitable Ëo export wheat rather Ëhan use it as feed or sel1 it as feed.

To supplement theír increased feed requirements, small producers diverted

a signifícant amounË of theír oats production from for sale as feed to

for own use as feed.

As was the case provincially, rapeseed producËíon on small farms

remained a relatively profitable enterprise ín Scenarios III, IV and V as

evidenced by the shadow príces. This occurred despite the lower returns

receíved for rapeseed due to Ëhe increased freight rat.es. Consequently,



T2T

production of this oilseed crop increased 234,000 bushels or 8.2 percent

throughout all three 1985 settings, largely ín response to the relaxed

productíon adjustment range.

SimÍlar to rapeseed output on small farms, sunf lowers r^rere a

profítable enterprise but constrained in Scenario II by the upper bound

of the * 20 percent production adjustment range. Thus, when thís upper

constraint \,'/as relaxed to the *40 percent level, sunflower production on

small farms expanded the maxímum amount allowed ín the three 1985 situa-

tions. Thís íncrease was 6.7 míl1ion pounds or L6.7 percent of the base

year 1eve1.

In response to the lower feed grain prices ËhaË prevailed in

Scenarios III, IV and V and the relaxed production adjustment range,

1ívestock production on smal1 farms increased in each situation by about

$5.0 rnillion. These increases consisted largely of significant expan-

sions in stocker cattle and fed beef. A small reducËion (i.e., ç574,000)

in market hog output on small farms, however, offset the expansions in

stocker cattle and fed beef to some extenÈ, as sma1l producers found it

more profitable to feed the latter animals rather than hogs.

As expected, the gross value of rrstatutorytt grain output on sma1l

farms was adversely affected throughout the four production comparisons

by the compensatory rates on domesLícally markeËed grains and progress-

ively higher rates on export grain" In Scenario II, the value of graín

that formerly moved under the statutory rates decreased $1.7 míllion (2.5

percent). In Scenarios ffl, IV and V with the more flexible production

expansion range, the respective losses in the gross value of statutory

grain were $2.0 million (3.0 percenË), $3.1 millÍon (4.6 percent) and
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$3.6 millíon (5.4 percent). As stated earlier, these losses on sma11

farms were offset to varying degrees by increased output of rapeseed,

sunflowers and livestock.

Although smal1 farms were able to offset the negative effects of

higher grain freíght rates on the gross value of farm output, partícuLarLy

ín the latter three scenarios, such !üas not the case with respect to net

farm income (i.e., when production costs including transport charges were

taken into account). fn Scenarios II, III, IV and V, smal1 farms as a

whole absorbed the following reductions in net farm receipts: $756,000

(5.1 percent); $1.6 million (10.6 percent); $2.2 niTlion (14.9 percent);

and $2.6 míllion (17.4 percent). On a per farm basis, the reductíons in

neË income for sma1l farms ín Manitoba were as follows: $59 in Scenarío

II; ÇI24 ín Scenario III; $173 in Scenario IV; and $203 in Scenario V.

The results of the four production comparísons from a small farm

basis are suîtrnarized below:

1. Scenario II:

(a) The value of agrícultural productíon on small farms in

Manitoba declíned by $1.4 mi11Íon (0.8 percent). The value

of grains that formerly moved under the statutory rates

declined $1.7 míllion (2.5 percent) while the value of

livestock production íncreased $316,000.

(b) The average loss in net income per small farrn was $59.

Scenario fIT:

(a) The value of agrícultural output on small farms increased

$3.7 millíon (2.2 percent). The value of statutory graín

output felI $2.0 million (3.0 percent) whíle the value of

lívestock productíon increased $5.0 mil1ion.

,
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(b) Net income per average small farm declined 9124

Scenarío TV:

(a) The value of agricultural production on sma11 farms

increased $2.6 míllion (1.5 percent). The value of sËatu-

tory grain output fell $3.1 míl1Íon (4.6 percent) whí1e

the value of livestock production increased $5.0 millíon.

(b) The net income loss per sma11 farm was $173.

Scenario V:

(a) The value of agricultural production on sma11 farms

increased $1.9 million (1.1 percent). The value of statu-

tory grain production declined by $3.6 million (5.4 per-

cent) while the value of livestock producËion increased

$4.9 million.

(b) The average loss ín net íncome per small farm was $203.

Medlum-SiZe Farms. Tn Scenario TI, the gross value of ouËput on

medíum-síze farms fe1l $5.1 rní11ion or 1.6 percent. Meanwhile, in Scen-

arios III, IV and V, the gross value increased $B.B nillion (2.7 percent),

$6.9 mí11ion (2.1 percent) and $5.8 million (1.8 percent).

The decreased value of farm output in Scenario II was almosË

exclusively due to reduced outputs of barley and rye, and the reduced

farm-gate príces for all grains and oilseeds that formerly moved under

the statutory rates. These two effects combíned resulted ín a 3.5 per-

cent or $S. t mittíon reductíon ín the gross value of statutory grain

output. Medium-size farms cut back the production of export barley by

20"4 percent or 1.3 million bushels and barley for sale as feed by 62"7

percent or 2.0 mí11ion bushels. However, overall barley output only fell

J.

1!
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4.7 percent or 769,000 bushels as medium farms increased their output of

barley for ovm use as feed by 37 .2 percent or 2.6 mlLl-Íon bushels. This

switchíng of barley output reflected the substitution of barley for oats

in lívestock feed rations at this particular farm level. Rye output fell

7.7 percent or 84,000 bushels also in response to higher transport

charges on domestic shípments. No other producËion adjustments occurred

on medium-síze farms largely because of the restricËive * 20 percent pro-

ductíon adjusËment range.

The productíon adjustments in Scenarios III, IV and V that

resulted from progressively higher freight rates on export grain were

very rnuch the same ín each situation. In Scenario III, wheat, barley and

rye output fell while the output of rapeseed, sunflowers and oats

increased. I^Iith even higher freight raÈes on grain relatíve to Scenario

II, medium-size farms found it cheaper to buy barley and oats feed sup-

plies from large farms rather than grow these crops themselves. This

was evídenced by 143,000 bushel (1.6 percent) and 639,000 bushel (I2.8

percent) reductíons in the output of barley and oats for ovrn use as feed,

respectively. This reduction in feed barley output was supplemented by a

34.4 percent (2.2 míl-1-ion bushel) decline in export barley output. How-

ever, an offseËtíng íncrease ín barley for sale as feed left the overall

decline ín barley output at 4"7 percent or 769,000 bushels. Similarly,

medium producers increased their output of oats for sale as feed which

accounted for the overall mínimal íncrease in oats production. Rapeseed

and sunflower production on medíum farms were profitable enterprises

throughout the three latter production comparísons as evidenced by their

shadorrr príces. Consequently, output of these tTro crops íncreased signi-

ficantly (Í.e., 13"2 percent or 823,000 bushels and 11.7 percent or 9.7
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million pounds) as medium producers exploited the new *40 percent upper

productíon adjustment level.

The combined effect of the crop production adjustments (exclud-

íng sunflowers) and the reduced farm gate príces for those grains that

formerly moved under the "Crowsnest" statutory rates \,{as a $4.9 níllion

or 3.4 percent reductíon in the gross value of these graÍns ín Scenario

III. For Scenarios fV and V, r¿hich r^rere essentíally the same as Scen-

ario fII as far as production changes \.ùere concerned, Ëhe respective

gross value reductions r¡/ere $6.9 million (4.8 percenË) and $8.2 mÍllíon

(5.6 percent) .

The livesËock productíon adjustments that were facilítated by

the *40 percent upper expansion límit in Scenarios IIf, IV and V were

also virtually the same throughout. In response to the lower feed grain

príces that prevailed in Scenario III, livestock producers expanded

their output of stocker calves, stocker caËtle, fed beef and market hogs

by $12.9 million. This increase, however, \¡ras offset to a small extent

by a $173,000 decline ín veal calf production as medium-size farms found

it more profítable to finish these anímals off as beef wíth the rela-

tively cheaper feed grains. As noted previously, the livestock produc-

tion changes that occurred on medíum farms ín the three 1985 scenarios

in response to reduced feed costs r^rere virtually Èhe same as evidenced

by the following net increases in livestock output: $12.8 millíon;

$12.8 million; and $13.0 rnillion, respectively.

As r¿as the case on a provincíal and sma11-farm size basís,

medium-size farms r,zere able to offset the decreased value of grain pro-

duction with increased livestock production in Scenarios III, IV and V

and hence experj.ence mild increases in gross farm output. The production
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responses that resulted from the higher grain transport charges can be

put into better perspective, however, by consídering the changes in net

farm íncome that the medium-size farm sector in Manitoba experienced as

a result of the higher rates. For the four production comparÍsons,

medíum farms as a whole experíenced the following respective sharp

decreases in net income. ç2.0 million (14.8 percent); $2.5 míllion (18.8

percent); $4.0 mí11ion (29.7 percent); and $4.9 mÍ11ion (36.1 percenr).

On a per farm basís, the reductions in net íncome for medium-size farms

were $I82 ín Scenario II, $226 in Scenario III, $359 in Scenarío IV and

$438 ín Scenario V.

From a medium farm-size basis, the results of the four production

comparisons are summarízed as follows:

I. Scenario TI:

(a) The value of agricultural production on medium farms in

Manitoba declined by $S.1 millíon (1.6 percent). The value

of grain that formerly moved under the statutory rates

declíned by $5.1 million (3.5 percent) while the value of

livestock production remained at the base level.

(b) NeË income per medium farm declined $182.

2. Scenario III:

(a) The value of agricultural production on medium farms

íncreased $B.B million (2.7 percent)" The value of statu-

tory grain output fel1 $4.9 million (3.4 percent) while the

value of livestock production increased $12.8 million.

(b) The net íncome loss per medium farm was ç226.

Scenario fV:

(a) The value of agriculËural producËion on medium farms

J.
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increased $6"9 million (2.1 percent). The value of statu-

tory grain output fe1l $6.9 millíon (4.8 percent) whíle

the value of livestock productíon íncreased $12.8 million.

(b) Net income per medium farm declined $359.

Scenario V:

(a) The value of agricultural output

$5.8 millíon (1.8 percent). The

merly moved under the statutory

(5.6 percent) while the value of

on medíum farms increased

value of grains that for-

rates fell $8.2 million

livestock productÍon

increased $13.0 millíon.

(b) Net income per medium farm declined $438.

Large-Síze Farms. To a large extent, the overall trends in pro-

ductíon adjustments and changes in the gross value of farm output and

net farm income that were prevalent on small- and medium-size farms were

also evident on large-size farms. Essentially, only the relatíve magni-

tudes and degree of severity differed with respect to the impacts asso-

ciated with the rail rate option.

In Scenario II, large farms experienced an overall reduction in

the gross value of farm output of $8.4 nillion (1.2 percent) due to com-

pensatory rates on domestically marketed grain. In Lhe latter three

production comparisons, however, the situation with respecË to changes

in the gross value of farm outpuË was reversed; the value of gross farm

output íncreased although at a decreasÍ-ng rate as evidenced by the fol-

lowing increases: $17.0 iní11ion (2.5 percent) in Scenarío III; $11.1

million (1.6 percent) in Scenario IV; and $B.l niillion (1.2 percent) in

Scenarj.o V. As in the case of small- and medíum-síze producers, these



I28

increases occurred inspíte of progressívely higher transport charges for

grains and oilseeds because the new production adjustment range allowed

large producers to expand their output of the highly profitable enter-

prises.

In Scenarío II, the transitíon from a L97B "Cror.^/" sítuation to a

l97B situation with compensatory rates on domestic grain and subsidízed

(i.e., ttCrow") rates on export grain, the production adjustments \n/ere

largely confined to the crops sectoï. There lras a minimal increase ín

wheat output and there were mínimal decreases in oats and barley produc-

tion as large produeers found the former enterprise relatíve1y more pro-

fitable" I^Iith the weighted freight rate íncrease i-n Scenario II confíned

Ëo domestic shipments only, oats and barley r¡rere more adversely affected

as compared to wheat since hisËorically more oats and barley move ínto

extra-provincial domestíc markeËs. In addition, large producers sv/itched

sizeable amounts of oats and barley produced for o\^rn use as feed to oats

and barley for sale as feed. The decline in the gross value of grain

that formerly transported under statutory rates was $B.B mí1lion or 2.5

percent of the base year value. Thís decline of course was due to the

reduced farm-gate príces for graín and, to a lesser extent, the crop pro-

duction adjustments. Because of the restrictive production adjustment

range, the additÍonal livestock output that occurred ín response to the

lolver feed grain prices was límited to $330,000, largely in veal calves

and, to a lesser extent, fed beef.

I^Iíth the *40 percent upper production adjustment constraint in

Scenarios III, IV and V, Large-size producers were able to offseË the

negative effects of higher grain freíght rates on the gross value of farm
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output as reflected ín the followíng respecËive increases: $17.0 million

(2.5 percent); $1i"1 million (1.6 percent); and $8.1 míllion (1.2 per-

cent). In Scenario III, large producers expanded their output of all

grains and oilseeds, except barley. This resulted in a loss in the value

of statutory graíns of $14.1 millíon or 4.1 percent of the base year

va1ue. The crop production adjustments by large producers ín Scenario

III were highlighted by a 29.9 percent (9.4 million bushel) reduction in

export barley. Thís sharp decrease, however, T¡ras offset to a large

degree by increased production of barley for ovrn use as feed. In toËal,

the overall reduction of barley on large farms was 17.7 percent (7.7

million bushels) valued at $18.7 mÍllion. The production of oats for

sale as feed and for ovo-n use as feed increased on large farms by 10.0

percent (1.6 míllíon bushels). Líke the addítional output of feed barley,

the extra oats production was used to meet the additíonal lívestock feed

requirements on all farm sizes. The largest crop production íncreases on

large farms were regístered in rapeseed (í.e., L6.2 percent or 2.L

million bushels) and sunflor^rers (i.e., 16.7 percent or 26.9 millíon

pounds) as producers expanded their output of these crops by essentially

the maximum amounts permissible.

The additional lívestock producÈion that occurred in Scenario III

ín response to lower feed costs toLalled $28.4 million. The value of

addítional livestock output r¡ras essentíal1y the same throughout the other

tr¿o 1985 scenarios. Similar to the additional rapeseed and sunflov¡er

production, thÍs indicated that the more profitable livestock enterprises

(as reflected in their shador¿ prices) had expanded the maxímum amount

permítted by the upper bound of the production adjustment range. The

major portíon of the additíona1 livestock ouËput that was experienced in
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the latter three production comparísons \¡ras in stocker cattle, stocker

calves, fed beef, market hogs and fluid mi1k. The additional market hog

output on large farms plus the additíona1 output on medíum farms offset

the reductíon in market hog output on smalL-size farms. Relative to

small farms, ít was more profítable for both medium- and large-size pro-

ducers to raíse market hogs since the latter two farm sizes produced

barley, a major part of a hog ration, for substantially less.

As graín freight rates contínued to ríse in Scenarios IV and V

relative to Scenarío TII, large-síze farm enterprises made small

reductions in their output of wheat, oats and barley while fLax, rape-

seed, and rye productÍon remained at their Scenario III levels. As a

result, the downward trend in the gross value of statutory grain per-

sisted as reflected in the following losses: $14.1 million (4.1 percent)

in Scenario IIf; $20.0 millíon (5.8 percent) ín Scenario IV; and $23.0

míllion (6.6 percent) in Scenarío V. Compared to these figures, the

corresponding loss ín Scenario II was $8.8 míllion (2.5 percent).

The changes in the value of agricultural production that large-

size farms experienced over the four productíon comparisons tend to

suggest that over the 1978-85 study period large farm enterprises \¡/ere

not adversely affected by the proposed statutory rate alternative. trrlhen

production costs were taken into account, however, large-size producers

suffered the following reductions j.n net farm income over the four pro-

duction comparisons: $5.2 million (6.1 percent); $1.7 million (1.9 per-

cent); $6.3 million (7.3 percent); and $8.8 million (10.2 percent). The

per farm losses for large producers over the four productíon comparisons

$/ere: $893 in Scenarío II; $292 ín Scenario III; $1083 in Scenario IV;

and $1515 in Scenarío V.
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In summary, the results of the four production comparisons from

Large-size farm perspectíve are as follows:

1. Scenario II:

(a) The value of agrícultural production on large farms in

Manitoba decreased $8.4 million (1.2 percent). The value

of grains that formerly moved under the statutory rates

fel1 $8.8 mil1Íor' (2.5 percent) whí1e the value of live-

stock production increased $330,000.

(b) Net income per Large-size farm declíned $893.

Scenario IfI:

(a) The value of agrícu1tura1 production on large farms

íncreased $17.0 millíon (2.5 percent). The value of sta-

tutory graÍn output declíned $14.1 million (4.1 percent)

whíle the value of livestock production increased ç28.4

mi11ion.

(b) The net íncome loss per Large-size farm was $292.

Scenario IV:

(a) The value of agricultural productíon on large farms

increased $11.1 million (1.6 percent). The value of sta-

tuÈory grain production fe1l $20.0 million (5.8 percent)

whí1e the value of livestock production increased $28.4

mí11ion.

(b) The net income loss per Large-síze farm was $1,083.

Scenarío V:

(a) The value of agrículËural output on large farms íncreased

$8.1 million (1.2 percent). The value of statutory grain

outpuÈ declined $23.0 million (6.6 percent) whíle the

)

J.

4.
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value of livestock production íncreased $28.4 rníllion

(b) Net income per large-size farm declÍned $1,515.

Regional Basis

This part of the analysís looks at the ímpacts thaE the statutory

rate alternatÍve had on the five agrícultural administrative regions of

the Manitoba Department of Agriculture (see Figure 3). Sínce the trends

and patËerns wíth respect to changes in the value of gross farm output,

shífËs ín agricultural production and changes in net farm income \^rere

generally the same as those registered on a provincíal and farm-sÍze

specific basis the following discussion ís brief. It highlights, how-

ever, those ímpacts and changes resulting from the proposed rate option

that reflect the nature of the various regíons (i.e., the diversity of

agricultural production within a region, the opportuniÈies to díversífy

and the comparative advantage of a region with respect to the various

crop and livestock productíon activitíes) and hence theír susceptibility

to higher grain transport charges.

Interlake Region. The InËerlake Region, a heavy livestock pro-

ducing area, experienced a reduction of $i.1 rníllion (0.9 percent) in

gross farm output in Scenarío If. Thís loss r.^ras almost exclusively due

to the reduced value and output of grains that formerly moved under the

statutory rates. In response to the higher rail rates on domestic

grain, oats productíon declined quite significantly (i.e., 10.5 percent

or 287,000 bushels) r¿híle stocker calf production increased slightly

(Í.e. , 2OO head or $34,000). Essentíally, no other production adjusË-

ments occurred because of the restríctive output expansion limits.

Because of the reduced farm gate príces received for Èhe six príncipal



133

graíns, net farm income in this regíon fell $82,000 (i1.0 percent) with

the average loss per farm totalling $21. rn comparison, the provincial

average per farm loss in net income for Scenario II was $270 (see Table

16).

I,iÍth relaxed productÍon expansion limits ín Scenarios III, IV

and v, the fnterlake Region experienced íncreases of $3.8 million (3.1

percent), $3.3 million (2.7 percent) and 93.O miltior- (2.5 percent) in

gross farm output. Over these three production comparísons, the pro-

ducËion adjustments were virtual-ly the same indicatíng that the profít-

able enterpríses \{ere constraíned by the upper bound of the production

adjustment range. Híghlightíng the crop production responses that

occurred in the three 1985 scenarios were j-ncreased oats production and

decreased rye production. Rapeseed production did not increase in spite

of the relaxed productíon adjustrnent range since the InËerlake had a

comparative disadvantage in growíng rapeseed as reflected in íts rela-

tively hígh production cosLs and poor yíe1ds.4 Over the 1985 productíon

comparisons, the reduced value of graín production ranged fron $1.5

million (5.2 percent) in Scenario III Ëo $2.3 miltion (8.0 percent) in

Scenario V. The increased lívestock output that occurred j.n response to

the lower feed prÍces \^ras nainly ín stocker calves, stocker cattle, fed

beef and fluid mi1k" Thís increased livestock output, however, was off-

set to some degree by decreased veal calf and market hog output. These

4For .*a*plu, in crop dístríct 11 in the Interlake Region, small,
medium and large producers were producing the minimum amount of rapeseed
in Scenario ITI with the followíng shadow prices: $8.03; $5.41; and $3.18.
These shadow príces essentially mean that if each of these particular
farm-síze enterpríses \¡rere allowed to reduce their output of rapeseed by
one bushel ín Scenario III, net j.ncome for each enterprÍse would have
increased $8.03, $5.41 and $3.18, respectively.
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Table 16. Estimated Provincíal and Regional Net Farm Income Levels Per
Farm and Income Changes Per Farm Resulting From the Proposed Statutory
Rate Alternatíve.

Scenario Region

ðNet Income
Per Farm
(Do1lars)

Income Change
From Scenarío I

(loltars)

ScenarÍo I

Scenario II

Scenarío IfI

Scenario fV

Scenarío V

Province
South l¡Iest
North lnlest
Central
Eastern
Interlake

Province
South West
North ülest
Central
Eas tern
Interlake

Provínce
South West
North West
Central
Eastern
Interlake

Province
South trn/est
North Inlest
Central
Eastern
Interlake

Province
South Iniest
North I^lest
Central
Eastern
Interlake

2,867
5,794
2,9r5
2,693

204

-185

2,567
5,420
2,695
2,256

166
-206

2,67 r
5,526
2,950
2,323

200
-399

2,445
5,20r
2,75I
2,016

I29
-459

2,318
5,019
2,635
r,844

B9

-4BB

::__

-270
-37 4
-220
-437
-38
-2L

-196
-268

35

-370
-4
-214

-422
-593
-164
-67 7

- 75

-27 4

-549
-775
-2BO
-849
-115
-303

"N"t Ío"o*"
at Èhe 1978 mínimum

íncludes return
wage.

to physical labor requírements paíd
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adjustments yielded a net íncrease in livestock output of $5.3 míIlíon

ín each of the three 1985 situations.

Ialith respect to net farm income, a more meaníngful economic

indícator from a producerrs standpoint, the Interlake suffered losses

that totalled: $865,000 (115.5 percent) ín Scenario III; $1.1 million

Q+l .4 percent) in Scenario IV; and $1.2 million (163.0 percent) in Scen-

arío V. The corresponding average per farm losses l{ere ç2I4, $274 and

$303, respectively. In contrasË, the província1 average per farm losses

were $196, $422 and $549, respectívely.

Eastern Region. The Eastern Regíon, another area heavily depen-

dent on livesËock production, experienced a $1.0 million (0.8 percent)

drop in gross farm revenues under Scenario IL conditÍons. This loss was

almost entírely attributable to the reduced value and output of the six

principal grains. The productÍon adjustments that occurred in response

to lower neE returns for grains íncluded a small decrease ín feed oats

production and a resultant minor decrease in stocker calf output. Net

íncome ín this region fell $146,000 or 18.6 percenË with the average per

farm loss amounting to $38.

In the latter three producËíon comparisons,

was able to offset the effect of higher raí1 tariffs

the

on

Eastern Region

the gross value

of farm output through sizeable íncreases in rapeseed, sunflower and

lívestock output. Over these three 1985 scenarios, the reduced value of

crop production ranged from $1.5 míl1íon (4.6 percent) in ScenarÍo III

to $2.3 million (7.1 percent) ín Scenario V. The increased livesLock

producËion, whích consisted largely of market hogs and, to a lesser

extent, fed beef , stocker cattle, stocker calves and veal calves, \.ìIas
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virtually the same throughout Scenarios IIf, IV and V Ëotalling $6.6

míllion. And, as in all other agricultural regions, sunflower production,

a highly profitable enterprise, was expanded the maximum amount (í.e.,

1.1 million pounds worth $112,000).

The net income losses that accrued to producers in the Eastern

Region totalled $17,000 (2.2 percent), $291,000 (37.I percent) and $444,000

(56.6 percent) for Scenarios IIf, IV and V, respectively. 0n a per farm

basís, the net income losses ranged from $4 to $115 over the three 1985

scenarÍos.

Central Region. Un1Íke the tr¡o prevíous agrícultural areas, the

Central Region is a heavy graín growing area as evidenced by the fact

that slightly more than 50 percent of the gross value of output Ín the

area consisted of statutory grain productíon (the comparatíve figures for

the Interlake and Eastern Regions were about 24 and 25 percent, respect-

íve1y). Despite Ëhis dependency on grain production, the Central Region

only incurred a $4.6 million (2.3 percent) drop ín the value of crop pro-

duction under Scenarío II conditions. This 1oss, which was due to lower

farm-gate príces for grain and reduced outputs of barley and rye, ÌÁIas

offset to a small degree by a $316,000 expansíon in fed beef output. Net

farm íncome, a more relíable indicator of the effects associated with

increased grain transport charges, fe11 $3.5 nillion or 16.2 percent wíth

the average loss per farm in the region amounting to $437.

fn Scenaríos IIf, IV and V, the losses in statutory grain value

ranged from $5.7 míllion (2.8 percent) to $10.1 million (5.0 percent) as

producers reduced both barley and wheat output and increased rapeseed

and rye output. The losses on graín, however, v/ere offset by increased
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lívestock production, whích ranged from $9.8 míllion in Scenario III to

$8.4 míllion in Scenario V, and addítional sunflower out.put that totalled

$3.3 million in each of Ëhe latter three scenarios. The additional live-

stock output \das concentrated in the more profítable stocker cattle,

stocker ca1f, fed beef and veal calf enterprises as producers ín the

Cent.ral Regíon shífted out of market hogs.

In terms of net íncome, the Central Region was particularly sus-

ceptible to higher grain freíght rates as evídenced by losses of $2.9

míllion (13"8 percent), $5.4 million (25.2 percent), and $6.7 million

(31.5 percent) in the latter three scenarios, respectively. 0n a per

farm basís, the average losses ín net income for the three respective

production comparísons T^rere $370, $677 and $849.

South West Region. The South West Regíon is another predomí-

nantly graín growíng aTea. Over 57 percent of the gross value of farm

output in this regíon oríginated from grain in Scenario I.

Wíth the higher graín freight rates ín Scenario II, the gross

value of statutory grain declíned $6.4 millÍon or 3.1 percent. Tn res-

ponse to reduced farm-gate prices for graín, barley output fell off

signífícantly while wheat and oats output registered small increases.

Offsetting the reduced value of crops to some extent were increases in

veal calf, fed beef and stocker calf production which totalled $375,000.

This left the net reductíon in gross farm receípts for the regíon at

$6.0 mí1lj-on or 1.7 percent of the base year value. Producers in the

South l^iest Region rüere adversely affected by the rate optíon in Scenario

II as evidenced by a $3.0 million (6.5 percent) reduction in net farm

income" On a per farm basis, the loss Ín net farm income r¡/as $374 fot
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producers in the South trrlest Regíon.

I^/ith substantially higher freight rates in Scenarlos III, IV and

V, the South tr{est Region incurred crop value reductions of $10.6 mil1Íon

(5.2 percent), $13.8 million (6.7 percent) and $15.7 millíon (7.6 per-

cent), respectively. The crop production adjustments that occurred over

the three 1985 scenarios r,¡ere similar. Highlightíng these adjustments

were sígníficant íncreases in oats, rapeseed, and flax output, and minor

increases in wheat and rye ouËput. These increases tended to mitígate

Ëo some extent the drastíc cut-back in barley production which totalled

roughly 19 percent or 5.3 million bushels. The offseÈtíng lÍ-vestock

production increases that occurred in response to the reduced feed graín

prices were vírtually the same throughout the lat.ter three scenaríos.

These changes, which íncluded íncreased stocker cattle, sLocker calf,

fed beef and market hog outpuÈ and decreased veal calf output, returned

an addítional $15.7 million in Scenarío III and $16.3 inillion in both

Scenarios IV and V.

In spite of the net increases in the gross value of farm output

in Scenarios III to V, the South l^iest Region suffered substantial losses

in net farm íncome. For the three 1985 scenaríos, this regíon absorbed

losses of $2.2 milliorl (4.6 percent), $4.8 million (10.2 percent) and

$6.3 millíon (13.4 percent), respectively. On a per farm basis, the net

income losses were $268, $593 and Ç775. These losses were quite substan-

tial consídering that the correspondíng losses on an average províncial

farm basis \.^/ere $196, $422 and ç549.

North üiest Region. In the North l^Iest Region of the province,

crop productíon is very ímportant.. In the base year, Scenario I, the síx
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principal grains accounted for over 53 percent of total gross farm

receipts in this region.

Under Scenario fI conditions, the North l^Iest Regíon experienced

a ç2.0 million (2.2 percent) reduction ín the value of grains that for-

merly moved under the statutory rates. All of the grains yielded less

gross returns with reduced farm-gate prices, but only barley sustained

a decrease in output. In this scenario, the only other productíon

adjustment \^/as a s1íght reductíon in stocker calf output. Net farm

income fe11 in thís region $1.3 million (7.6 percent) wíth the average

loss per farm beíng $220.

In the latter three production comparÍ.sons, the reduced value of

graÍn productíon that resulted from higher rail rates ranged from $2.3

mi11íon (2.6 percent) in Scenario III to $4.6 million (5.1 percent) in

Scenario V. Over the three 1985 scenarios, the crop productíon changes

that occurred as a result of reduced farm-gate prices for graíns and

oílseeds were vírtually the same. Both wheat and barley output fe11

while rapeseed and flaxseed output increased. Rye output increased ín

Scenarios TII and IV but by Scenario V ít had almost fa11en back to its

oríginal base year productíon 1eve1 as raíl rates became progressively

higher" As in the other regions, sunflower output increased the maximum

amount permissable withín the model constraínts. The additional live-

stock output that resulted from the lower feed graín prices \¡/as essen-

tially the same throughout Scenarios III, IV and V. Thís additional

livestock output consisted rnainly of increased stocker ca1f, stocker

cattle and fed beef production. These íncreases offset a signíficant

decrease in market hog output and reLurned added revenues that ranged

from $9.9 millíon in Scenario IIf to $9"7 míllion in Scenario V.
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Despite the relatívely high dependency of the North West Region

on grain production, the impact of hígher graÍn freight rates on net

farm income in the region r¡/as not as severe relative to other areas. In

Scenario III, the North tr^lest Region actually experÍenced a $203,000 (I .2

percent) íncrease ín net farm receipts while in Scenarios IV and V Ít

suffered losses of $931,000 (5.6 percent) and $1.6 míllion (9.6 percent).

On a per farm basis in thís regíon, the corresponding changes in net

income r¡/ere: +$35; -$164 and -$280, respecËively.



Chapter VII

SUMMARY, CONCLUS]ONS AND LIMTTATIONS

Summary and Conclusions

The statutory grain rates have been identifíed as "the primary

source" of many graín trarisportation problems ín l{estern Canada. The

rates, which essentíally evolved out of the Crowsnest Pass Agreement of

1897, are responsíble for the losses sustained by the raílways ín the

carríage of grain and the resultant lack of raílway system renewal and

expansion. The statutory rates are so pervasive in the structure,

operation and logístics of the grain handling and transportatíon system

that Èhe elimination of them ís seen as a method of perrnítting additional

grain exports that r,vould not otherwise occur to the same extent by 1985.

This study anaLyzed an alternatíve to the present preferrentÍal

freíght rates on tr^Iestern grain ín terms of its pot.enËíal economic ímpacts

on the Manitoba agricultural economy. The proposed alternative to the

present staÈutory freight rates on grain essentially involved a per ton

constant dollar payment. to the railways to make up their revenue short-

fal1 on statutory graín traffic in a base year (i.e., L97B). Thereafter,

Prairie grain producers \.ùere assumed to be fully responsible for any

future íncreases ín railway grain transportaËion costs.

Future anticipated cost increases in railway grain transportatíon

were the essence of the proposed statutory rate alternative. To gaín a

conceptual understanding of cost changes in an industrial sector, it was

T4I



L42

therefore necessary to revier,'r two important determinants of cost changes;

namely, inflationary cost pressures and offsetting productivity íncreases.

This, in turn, provided a conceptual and analytícal understanding of the

proposed rate alternative.

ModelÍng the constant subsidy payment over the 1978-85 study

period required that one make certaín assumptíons regarding the míx of

inflationary cost pressures and productivity growth that míght be experi--

enced in Inlestern raílway grain Ëransportation over the same period. Set-

ting a range of possible inflation/productivity scenarios in graín hand-

ling and transportation that were used in the analysis required a review

of both past and future trends ín rail cost and productivity de.relopments

with special reference to grain transportatÍon. This process, in turn,

allowed one to specify ruhat was Ëhought to be a reasonable range of

annual cost increases that might prevail in tr^Iestern grain transportatÍon

between 1978 ar,d 1985. At the upper or pessimistíc end, an annual cost

increase of 15 percent was assumed to prevail due to minimal productívity

increases and "hyper-inflation" in railway input costs. At the lor¿er or

optimístic end, on Èhe other hand, a rate of 6 percent r¡ras assumed to

prevaíl on account of signíficant productÍvity growth and "creepíng"

inflatíon. For analytical purposes, an t'intermedíaterr scenarío in terms

of the mix of future inflationary cost pressures and productivity growth

ín raí1 tTansport of grain r.,'/as also specified. This scenario utíLized

an annual cost increase of 11 percent.

The analysis of the proposed alËernative to the statutory grain

rates essentially ínvolved four productíon and net farm income compari-

sons usíng a linear programníng model dimensioned for the Province of

Manitoba. By comparíng a base sítuation (í.e., Scenario I) in the
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Manitoba farm economy to four adjusted sítuations (i.e., scenarios rr,

IIT, IV and V) , it was possible to determine how the provincial farm

economy would "adjust" in response to compensatory freight rates on

domestically marketed grain and a movement towards compensatory rates on

export grain. scenarío r (or the base situation) employed statutory

grain rates; I978 prices, costs and producti-on levels; L971 production

technology; and a productíon flexíbility range of. + 20 percent relative

to 1978 output levels. The four adjusted situatíons \,/ere as follows:

I. Scenario II represented the Manitoba farm economy also in 1978
but with compensatory rates (i.e., 3.4 times statutory rates)
on domestíc grain and subsídized rates (i.e., statutory rates)
on exporÈ grain. As ín Scenario T, a productíon flexibility
range of * 20 percent relative to 1978 output leve1s was applied.

Scenarío IIf was the I'optimistic" situation. It represented
the províncial farm economy at the end of the I97B-85 period
duríng whích a 6 percent annual increase in railway grain trans-
portation costs vras assumed to prevail. The production flexí-
bility range was relaxed to -20 percent and *40 percent relative
ta I97B 1evels.

Scenario IV, the t'intermedíatett situation, r.ì7as virtually the same
as Scenario III except raí1 grain transport costs were assumed
to íncrease at an annual rate of 11 percent between 1978 and
i9B5 .

Scenario V, the |tpessimistictr situaË1on, employed a 15 percent
annual increase ín rail graín transport costs over 1978-85"
Except for the annual íncrease in grain freÍght rates, this
scenario was also a duplicate of Scenario III.

The four production and net farm income comparísons \¡7ere carried

out on a provincial, farm-síze specific and regional basis. They were

designed to sho\.^/ the shifts ín agrícultural production and changes in

the gross value of farm output and net farm íncome that would result from

íncreased grain transportation charges. Since the patterns and trends

wíth respect to shífts ín agricultural production and changes ín the

gross value of farm output and net farm íncome \^7ere generally the same on

)

J.

L
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a provincial, farm-size and regional basis, essentially only the results

from the provincial perspectíve are presented here in sunmary form:

l. Scenario IT:

(a) The value of agricultural

economy declined by $14.9

value of statutory grain

percent) r.vhile the value

production in the Manitoba farm

mi11íon (1.3 percent). The

output fe1l $15.5 million (2.8

of livestock production increased

2.

$645,000.

(b) Average net íncome per farm declíned $270.

Scenarío TII:

(a) The value of agrícultural production ín the provincial

economy increased ç29 .5 míllíon (2.5 percent) . The value

of grain that formerly moved under the statuËory rates

declined by 21.0 million (3.8 percent) whÍle livestock

production íncreased $46.2 million.

(b) Average net income per farm fell $196.

Scenario fV:

(a) The gross value of farm output ín Manitoba increased $20.5

mí1líon (1.7 percent). The gross value of statutory grain

output fell $30.1 million (5.4 percent) while the value of

livestock output íncreased ç46.2 million

(b) Average neË farm income per farm f.eLI i422.

Scenario V:

(a) The value of agricultural production in Manitoba íncreased

$15.8 míllion (1.3 percent). The value of crops that for-

merly moved under the statutory rates fell $34.8 million

(6.2 percent) while the value of livestock production

-f.
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increased $46.2 million.

(b) Average net income per farm declined $549.

The farm-size specific and regional part of the analysis demon-

strated that the varíous farm-síze enterprises and regions T¡/ere not

equally affected by the statutory rate alternative in terms of changes

in the level and distríbution of agricultural production, value of farm

output and, most importantly, net farm income. With respect Lo farm-

sizes, differences ín the above economic indícators v,rere due to the com-

parative advantages and disadvantages of the three farm sizes as

reflected in their costs of production. Similarly, regional differences

in changes in the leve1 and gross value of farm output and net farm

income were due to the comparative advantages and disadvantages of the

varíous regions as reflected in their yields and costs of production for

the crop and lívestock production activitíes. The dífferential impacts

of the statutory rate alternatj.ve on farm sizes and regions r.üere perhaps

best reflected in the changes in net farm income. These changes are

summarízed as follows:

1. For small farms net income losses ranged from $59 per farm in

Scenario II to $203 per farm in Scenario V r¡hile for medium and

large farms the corresponding losses per farm ranged from $182

to $438 and $893 to $1,515, respectively. In comparison, the

províncial average loss in net farm income per farm ranged from

$270 to $549.

RegÍonally, the Eastern Region

by the rate option as evidenced

from $38 to $115 over the four

íng this region r,rere the North

r¡as the least adversely affected

by net income losses Ëhat ranged

production comparisons. Fol1ow-

I,'7est, Interlake, South West and

)
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Central RegÍons with losses that ranged from Ç220 to $280, $21

to $303, ç374 to $775 and $437 to $849, respectively.

From the results and analysís, the following conclusions and

policy implícations can be dravm:

1. Increasing the producer's real share of raílway grain transport

costs by way of the proposed rate option only had mínor effects

on the aggregate value of farm productíon in Manitoba. However,

from a net income perspective (í.e., when costs of production

íncluding transport charges were taken into account), the nega-

tíve effects associated wíth higher graín transportation charges

were much more sígnificant. As the producer's share of grain

transport charges increased over the four scenaríos, the net

farm income picture on a provincial, farm-size and regional

basís gradually deteriorated.

I{ith íncreased oílseed and livestock productíon, producers had

the potentíal to offset some of their net income losses result-

ing from the higher freíght rates on domestic and export graÍ'n

shipments. However, the extent to which producers could actu-

ally offset net income losses resulting from higher freight

rates on grain through further farm diversification of thís

nature would depend upon the existing market conditions for

agrícu1tura1 products j-ncluding the availability of markets

for any additional agricultural output.

The production adjustments that occurred in Scenarios III, IV

and V were very similar throughout the analysÍs on a províncíal,

farm-síze and regional basis even though the profítabí1ity of

grains \¡ras progressively reduced while that of livestock

,

J.
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productíon r¡/as progressively enhanced. This might lead one to

suspect Ëhat the difference betr^reen a 6 percent annual increase

in railway graín transportation costs and a 15 percent annual

íncrease was relatively insignifícant in an LP context for the

rail rate alternative. However, ít must be remembered that in

many cases throughout the latter three production comparisons

the production adjustment range \.^¡as operative; the upper bound

of the range effectively prevented additional expansion of the

more profítable crop and livestock enterprises whíle the lower

bound prevented additional production cut-backs of the less

profitable enterprises.

4. Aggregation on a provincíal or even a large regional basís

tended to cancel out the production adjustments that took place

on a crop district basis and among different sizes of farms.

In other words, aggregation of this nature tended to mask the

dífferences (í.e., comparatíve advanËages and disadvantages)

between ttLe 12 crop districts and 3 farm sizes that were

reflected in their respectíve yields and costs of production.

Although the study framework did not directly address all of

the various economíc and political crítería for changing statutory rates

(see Chapter II), it is possíble to evaluate the proposed statutory rate

alternatíve ín relation to the broad criteria matter in a very general

\niay. By drawing upon both the empirícal results of the analysís and

the nature and characteristics of the constant payment to the railways,

the following economíc generaLizatians and policy implications can be

made about the rate optíon:

1. The railways would be compensated for their variable costs
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incurred in the movement of grains that formerly moved under

statutory rates. The new rail rates for grain, however, would

not include any allowance for contribution to the constant or

fíxed costs burden of the railways. Therefore, it is very

doubtful that the ner¡r rates would make a t'positive contributiontt

to an ongoíng, viable rai-lway grain transportation system.

The economic dis-incenËives associated with the handling and

transportation of statutory grain would be removed gradually as

both graín producers and graín companies become increasingly

ar¡/are of the true economic cost of rail service. This should

promote a more efficíent use and development of the overall

gxain handling and transportation system (ínstítutional factors

and constraints notwithstanding) .

However, with the proposed rate optÍon and its inherent com-

pensatory grain rates, there would be no guarantee that the

railways would provide acceptable levels of service to grain

shíppers (as evídenced by the U.S. experience in grain trans-

portation) .

Vírtually all uncertaintíes regarding resolution of the "Cro\,,/"

debate should be removed once the new rail rate policy ís oper-

ative.

5. As producers gradually experience the true economic cost of

transportíng graín by rail, the sLatutory rate alternative

would become relatively neutral wíth respect to promoting pro-

duction efficiency ín Praírie agriculture including Ëhe pro-

motíon of agricultural production ín accord wíth comparative

advantage. Over time, the rate option would presumably also

J.

4.
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become neutral and independent from the marketing and pricing

of grains and other agricultural products.

The proposed statutory rate alternative restricted the subsídy

payment to export grains. Consequently, Ëhe rate option would

not be equiËable in the sense of providing ful1 compensation to

all producers who lose the present benefits of the statutory

rates.

From the empírieal analysis, ít was difficult to tell whether

the productíon adjustments resultíng from the rate option r¿ould

be smooth or traumatic at the farm level. The value of pro-

ducËíon and physical production changes tended to suggest that

adjustment at the farm level would be smooth and gradual. The

changes ín net farm income, however, suggested that some ecorr-

omic dislocatíon would be experíenced by producers.

Simílarly, from the analysis it v/as not possible to say whether

a Federally-funded constant payment to the railways would be a

polítically acceptable means of resolving the statutory rate

debate. NeverËheless, the proposed rate alternative does

appear to have some polítical merit since the Federal Govern-

mentrs real share of grain transportatíon costs would be declin-

ing over time assuming current inflatíonary trends persist.

Therefore, it is quíte evÍdent that the proposed staËutory rate

alternative would not meet all of the economíc and politícal crítería for

changíng statutory rates and, presumably, it would not be acceptable to

all concerned parties i-n the Canadian grain trade.

The final conclusions of thís study are, Lo recapÍtulate, that

the proposed alternaËíve to the present statuËory graín freight rates

6.

8.
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vrould only have minor effects on the aggregate value of ouËput ín the

Manitoba farm economy. However, increasíng the producerst share of rail-

way graÍn transportation costs by having them fu1ly absorb future cost

íncreases would result in significant reductions in net farm íncome for

grain producers. The potential to offset these losses in net farm income

through further farm diversifícation into oilseed and lívestock enter-

prises would exist only to the extent that favorable market conditíons

and available market opportunities prevaÍl for these agricultural com-

modities. Lastly, like other alternatives to the present preferrential

freíght rates on l¡Iestern graín, the proposed alternatíve would not satisfy

all of Ëhe economic and political considerations involved i-n changing the

present statutory rates.

LimÍtations ând Suggestions for Further Research

The results, conclusj-ons and policy implicatíons deríved from

this study must be tempered in lÍght of the límitations and r,reaknesses

assocíated wíth the analysis of the proposed staËutory rate alternative.

This includes those limitatíons and weaknesses assocj-ated with the large

number of prior studies and related assumptions as well as those limi-

tatíons and weaknesses specífíc to the present study.

The major limitation of this study that was specific to the pro-

posed statutory rate alternatíve r¡as the relationshíp between export and

extra-provincial marketings of grain which determined the relatíve pro-

portions of graín eligible for the transport subsidy. Because of model-

ing constraínts, the relationship between export and extra-províncial

marketings of grain over the 1978-85 period was fíxed according to recent

historíc marketings of both grains. For example , for every bushel of
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wheat a producer exported under the subsidÍ-zed freÍght rates, he had to

ship 0.23 bushels of wheat under hígher compensatory rates into the

extra-provincial d.omestíc market.l Fíxíng the export/domestic marketing

balance in such a manner, however, prevented an accurate test in an LP

context of r,¡hether a constant dollar subsidy on export grains would tend

to contínually decrease the attractiveness of export grain production

under anticipated future inflationary conditíons. In future studíes, a

more accurate test of the explícit export bias ínherent in the proposed

rate alternative could be facilítated by assigníng separaLe productíon

actívities in the LP model for both exports and domestic marketings of

the síx principal grains.

The export/domestíc graín marketing proportions used in this

sËudy were based on the historic marketings for the whole Prairie region.

Separate data on lulanitoba marketíngs alone r¡ras not avaílable. Therefore,

the financial impacts on the Manítoba farm ecorromy resultíng from the

proposed statutory rate optíon would tend to be on the conservative side.

Relative to Saskatcheuran and Alberta, a smaller proportíon of Manitoba-

produced graín enters export markets and qualífies for the proposed

transport subsídy.

Another major limitation \,üas that the overall study model operated

within a closed economy; that is, the LP model anaLyzed the effecLs of the

1rh. dor.stic/export coefficíent of 0.23 was derived from the
export and domestíc marketi-ng proportíons of PrairÍe grain presented ín
Appendix C. fn recent years, exports of r^¡heat accounted for 81.62 percent
of total marketings of Prairíe r¡heat while domesËic marketings accounted
for 18.38 percent. Dividing 18.38 by 81.62 yieLded a coefficient of 0.23
whích essenËíally meant that for every bushel of wheat exported , 0.23
bushels were marketed domestically outside the Praíries.
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proposed statutory rate alternative on a Manitoba farm economy that was

isolated from outside influerÌces such as ínter-provincial and inter-

national trade flows and agricultural policies. In other words, this

study did not give any consideratíon to the possible effects that the

rate opÈion and the resultant changes in the Manitoba farm ecorlomy might

have on other agricultural sectors both within Canada and internationally.

For example, the possible influence of increased livestock production

from Alberta or the Mid-Irrest U.S. on prices receíved in Manitoba livestock

markets was ígnored. As we1l, the effects of marketing policies and

strategies that míght be adopted by competing provínces for certain agri-

cultural products as a consequence of the proposed rate option \,{ere

excluded from the analysis. However, the weakness of the study ín thís

latter respect would only be relevant to the extent that changes in

supply and demand in the lfanitoba farm economy do significantly impact

on the domestíc and international príce díscovery mechanisms for the

relevant agricultural products.

Closely related to the above lirnitation r¡ras that Ëhe LP model

repïesented a virtually statíc Manitoba farm economy in that throughout

the analysis 1978 market condítíons (í.e., prices and costs) were used.

The intent of the analysis r¡ras to isolaLe Ëhe effects of higher grain

transport charges on the pattern of agricultural production. However,

no price alterations due to changes in the supply and demand conditions

resultíng from changes in the provincial production patterns T¡7ere con-

sidered. In this context, an ínteresting extension of this study would

be Ëo model the proposed statutory rate alternative under market con-

ditions similar to 1973-74 ivhen graín prices \,Iere at historically high

levels ín real terms. Another means of puttíng increased graín transport
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charges arisíng from the proposed sËatutory rate alternative into better

perspective would be to study the effects of higher costs for other farm

ínputs (i.e., higher interest charges) on the Manitoba farm economy.

The LP model assumed that an efficient marketing system existed

in the sense that all additÍonal livestock and crop productíon could be

sold in some market. The LP model also assumed that the transportation

part of the overall marketíng functíon was efficient. That is, no con-

sideratíon \,ras given in the empirícal part of the analysj-s to the inef-

ficiencies and lack of physical capaciÈy ín the l^Iest's grain handling

and transportation system particularly with respect to putting grain

inËo export position. The movement to\,üards a compensatory rate struc-

Ëure on Prairie grains wíth the resultant changes in prÍmary agrícul-

tural productíon paÈterns, however, would have important implications

on the overall capacity and throughput of the grain transportatíon sys-

tem. A detailed study of these secondary impacts from a whole Prairie

perspective merits serious consíderatíon as Canada strives Ëo increase

iËs volume of grain exports fifty percent by 1985.

As descríbed in Chapter V, the linear progranming model used in

Ëhís study sought to maximize rret farm income from the various agrícul-

tural production activities subject to a number of constraints 1ímiting

production. Accordingly, the production estímates derived from this

optimízing operatíons research tool r¿ere limited to the extent that no

consíderation r,¡as gíven in the study to the achievement of other possible

farm objectives that society views as important (i.e., maintainíng cer-

tain levels of íncome and employrnent).

As mentíoned earlier, thís study made use of a large number of

prior studies and related assumptions. Combínatíon of these prevíous
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studies required adjustments and modificatíons t.o make them compatíble

in the present analysis particularly in terms of the time period the

studies referred to, the geographical areas the studies v,rere based on,

and their conceptual frameworks. Thus, the results presented in this

study contain several "system average fígurestt and, accordingly, they

must be used wíth caution when applíed to specific situations. The

extent to v¡hích the operating condítíons at any particular poínt deviate

from the "average" situation (as depicted in this study) will determine

the extent to whích the actual impacts at that poi-nt deviate from those

measured. This is an ínherent drawback of attempting to disaggregate an

aggregate analysis of thís nature.

The LP model used in the present study was largely based on a

1971 study which incorporated L97 1 productíon technologies (i.e., cu1-

tural practices and the kínd of machines used in production) and 1971

costs of production. In the present study, these costs were simply

indexed up to a 1978 level. Clearly, the accuracy of the present analy-

sis could have been enhanced if it had been feasible to update the LP

model with present production technologíes and costs.

Fina11y, this study utilízed three enterprise or production

activity sizes for each of the production activitíes contained in the

model . The reader, hor^rever, should.bea\¡/are that this breakdovm of farm

sizes was still very general in the sense that all farms within each

class or farm size vrere assumed to be ttaveragett and possess the same

mixed enterprises. Thus the results presented in this study cannot be

attribuËed towards a particular farm enterprise type such as large-size

fed beef farms but rather Ëo large-síze farms ín general.
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Appendíx A

GOVERNMENT INVOLVEMENT ]N GRATN TRANSPORTAT]ON

SÍnce 1972 virtually all major maintenance and capital expendi-

tures for railway plant and equipment used Ín the transportation of sta-

tutory graín have been fínanced by the Federal Government and, more

recently, the Canadian hrheat Board and Prairie provincial governments.

Such government involvement ín graín transportation T¡ras, of course,

necessitated by the massive deterioration ín the physícal state of the

railway grain transportation system that was largely due to the unre-

munerative statutory graÍn rates. The number of government measures

that have been taken over the last decade or so to counter railway

dísinvestment in graín cars, locomotives, and branch líne maintenance,

and ensure continued operation of the system at reasonable capacíty

levels within the context of continuing statutory grain raLes include

Lhe following:

l. Branch Line Subsidy Payment.s: Branch line subsidy payments,

whích originated in the late 1960's, are made to the railways

by the Federal Government for the continued operation of

uneconomic branch línes that the railways have been forbidden,

or have not yet been authorízed by the Canadian Transport Com-

mission (CTC) to abandon. Such uneconomíc branch lines include

many of Snavely's desígnated grain dependent branch lines which

are almost exclusíve1y used for grain traffic. Thus, whíle

termed a branch líne subsidy, the subsidy payments effectively
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reflect Lhe loss (as calculated by the CTC) incurred in the

transportation of statutory grain origínating on light densíty

línes that are being operated on an abandonment or goíng-out-

of-business basis. l

Hopper Cars: Since I972, the Federal Government has bought on

behalf of the Canadian trrrheat Board 8,000 steel and aluminum

hopper cars costing $258 mí1líon to augment the graín fleet of

the railways which has declined from approximateLy 26,000 cars

ín 1972 to approxÍmately 13,000 in 1978.2 Besides these 8,000

hopper cars buí1t several years ago, the CüiB, itself, placed an

$82 million order ín L979 for 2,000 steel hopper cars which are

being paíd for out of pool accounts from grain producer sales,

while the Federal Government Tecently announced that it r¿il1

spend $200 million leasín1 2,000 hopper cars in the next t\47o

decades. - The provincial governments of Alberta and Saskatchewan

have complímented the efforts of the Federal GoVernment and the

CI^IB to enhance the graín car fleet by announcing that they will

each purchase 11000 covered hoppet ..t".4 In total, the Federal

lSee The Commissíon on the Costs of Transporting Grain by Rail,
Report, Vol I (Ottawa: Supply and Services, Canada,October, L976), p.98.

2Booz-Allen & Hamilton, Inc. and IBI Group, Grain Transportation
and Handling in tr^lestern Canada (Report prepared for the Department of
Industry, Trade & Commerce, The Grains Group, Federal Government of Canada,
July, 1979), p. I-5.

3*. Edwards, "Ne\,/ hopper cars could pose big problems for trans-
port chief," Winnipeg Free Press, September 28,1979, p.44; and "Ottawa
to rent 2000 extra hoppersrt'I^linniÞeg Free Press, September 22, 1979, P.4.

44. uirrkl.y, "Provincial hopper car role pleases miníster,rl
WinniÞeg Fréê Press, October 13, 1979, p. 32.
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Government, the two provincial governmeÐts and the CI^IB have

purchased and leased 14,000 90 ton and 100 ton carryíng capacíty

hopper cars that are used by the railways exclusively for haul-

ing grain. Although it is only a short term measure, it should

be noted that the Province of Manitoba recently leased 400

hopper cars to assist in grain movements during the 1980 ship-
.5pr_ng year.

Branch Line Rehabilítatíon Program: The Prairie Branch Line

Rehabílitatíon Program, whích T¡ras started in 1977, ís designed

to rehabilitate and upgrade rail branch lines to acceptable

standards. ft is to be completed by 7987 at a Ëotal cost to

Èhe taxpayer of $1 bíllion. Tn 1977 and 1978, $100 millíon r¿as

spent for the rehabílitation of grain dependent branch lines

and for the purchase of roadway machines used in the rehabili-

tatíon process. In 1979, $70 million \^ras spent to rebuild

branch línes and a further $B3O million expendíture is planned.6

Boxcar Repair Programs: Boxcar repaír programs originated in

the early 1970' s when it became apparent that the existíng

number of boxcars devoted by the raílways Ëo graín movements

r¡ould be insufficient Ëo meet current and future needs. Under

these ttone-tímett programs, the Federal Government has provided

funds to the railways for the repaír and rehabilítation of

q-"Agrículture Spending Increasedr'r The Manitoba Co-OperaËor,
Vol. 37, No. 4L, May 15, 1989, p. 1.

6"O. Lang, "Can Canada really export 1% bí11ion bushels of grain
a year by 1985? Letrs make sure!" Insert advertisement supplement to
Grainews, March, 1979.

3.
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specific boxcars which are to be used exclusively for the car-

riage of grain traffic. The boxcar repair program ínitiated in

1979 was a 50/50 cost sharing agreement between the Federal

GovernmenÈ and the two major raílways that resulted Ín the

repair of 5,000 boxcars at a Ëotal cost of about $40 million.7

5. Tax Incentives: The Federal Government has also províded tax

íncentives to the railways for ínfrasËructure investments to

offset the disínvestment effect of the statutory rates.B

Further to the above governmenL involvement in grain transpor-

tation, the Federal Government recently appointed the Booz-Allen &

Hamilton, Inc. and IBI Group study largely in response to a growing con-

cern regarding the ability of Ëhe graín transportation system to handle

íncreasing volumes and, Ín particular, meeË anticipated export increases

of more than 50 percent by the mid-1980's.9 Thís technical study, an

operations analysis, identifíed numerous operating, institutional and

capital improvements that would help to overcome the logistical problems

encountered in moving Praírie graín from farm to vessel. fn terms of

the present study, the most signifícant recommendations whích would

likely enhance productivity in raílway grain transportation and hence

dimÍnish cost-push inflaËionary pressures experienced by the railways

are surnmarized as f o11ows:

1. Information, Planning and Control Systems: The following

improvemenLs to the forward planning and monit.oring of the

7Edmrd", op. cÍt. , p. 44.

SBooz-Allen & Hamílton, Inc. and IBI Group, op. cit., p. I-5.
9rui¿., p. r-1.
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CWBfs Block Shipping System whÍch should improve delivery per-

formance and reduce car requirements can be made ín the short

term and longer term:

a) Monitor cars in transit (empty and loaded) to and from

ports on a daily basis.

Create an information system for longer term improvements.

Provide for protein identification and gradíng in the

ínformation system.

Introduce use of computer simulation models to assist in

inventory management and related system management decisions.

Other Operational and fnstitutional Improvements: Highlighting

the lengthy agenda of these other improvements relatíve to grain

producers, primary elevators and the railways whÍch may enhance

the throughput of the grain transportation system are the fol-

lowing:

a) Producers I actions need to be integrated int.o the overall

logistics system (i.e., on-farm storage, on-farm grain dry-

ing, etc.).

Primary elevators can contríbute to improved system perform-

ance through variable tariffs and reduced misshipments of

grain.

Raílway related changes (i.e., car spotting and branch line

abandonments ) have an impact on overall operations.

Capital Investments: In addítion to the operating and ínsti-

tutional improvements reconmended, major capital expenditures

rangíng from $1.3 billion to $2.0 billíon (in L979 do]-l-ars) may

be required between nor¡/ and L9B5 /86 to provide the rail and

d)

2

b)

c)

3.
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terminal elevator capacíty necessary to meet the top range of

hígh projections of grain movements. As Table Al illustrates,

the potential inajor capital expendítures to 1985/86 are targeted

for hopper cars, locomotives, Prince Rupert Terminal Elevator

capacity expansion, grain branch line rehabilitation, and CN and

CP main line capacity improvements. The branch line rehabili-

tation and Prince Rupert termínal elevator expansion are being

fínanced by the Federal Government and private grain t.rade,

respectively. But at Ëhis point in tíme it is unclear as to

the exact magnitude of the other required major capital invest-

ments and v¡ho should make them. As Booz-Allen et aI10 have

stated, various factors includíng actual growth in graíns and

other traffic, improvements in the efficiency of calling up

grain for transport, improvements ín loaded and empty car cycles,

the rate of retírement of locomotives and cars, and the possible

introductíon of compensatory graín rates in the near future

should all be considered by their proposed "Grain Transportatíon

Improvement Task Force" in developing its detaíled capital expen-

diËure recommendatíons.

Grain Transportatj-on ImprovemenË Task Force: To expedíte

implementat.ion of the recommended improvements, a Grain Trans-

portation Improvement Task Force vras recomrnended by the study

group. The Task Force would propose, oversee and monitor the

implementatíon process duríng its líniLed lifetime of up to four

years, and would make recommendatíons regarding a body to

to.Þi4., p. xr-4.
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Table 41. Potential Major Capíta1 Investments 1979/80 to 1985/86.

(MILLION $)
Low Estimate Hígh Estimate

Grain Cars

Locomotives

Prince Rupert Terminal Elevator

Branch Line Rehabílitationa

CN Main Line Capacítyb

CP Main Line Capacityb

JoinË Fraser Canyon Operatíonsb

400

106

100

700

572

T7I

i00

700

160

100

148

Total Projected InvesËments $ I ,306 $ 1 ,951

a-*Some of thís amount already expended.

h-NoË all attributable to grain.

Source: Booz-Allen & Hamilton, Inc. and IBI Group, Grain Transportation
and Handling ín Western Canada (Report prepared for the Depart-
*e"t .f l@rce, The Grains Group, Federal
Government of Canada, July, 1979), p. XT-4.
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continue the ímprovement and monitoring nto"""".11

5 . CLTIB Transportatíon Staf f : Prior to March, 1989, the staf f

responsible for administering the Block Shípping System reported

to the CI¡IB" However, under this arrangement, there were prob-

lems ín the 1evel of coordination and cooperation among the

staff , ralLways and grain companies. As Booz-Allen et al

claímed, some of the problems were due to a potential conflict

of ínterest by the CL^IB which has a dírect ínterest in markeËing

Board grains yet whose staff controlled rail car allocations for

both Board and Non-Board grains. Consequently, from Ëhe view-

point of operational efficíency the questíon was raísed whether

ít would be better for the Block Shipping Staff to report to

another body such as the Canadian Graín Commissíon or the "Grain

Transportation Improvement Task Force". The Booz-Allen consult-

ant team recommended relocation of the Block Shipping Staff to

report to the "neutral't Managing Dírector of the proposed Task

t2.t'orce.

11_*-Largely in response to this recommendatíon, former Federal
Transport Minister and Minister Responsible f or the CI,rrB, the Honorable
Don Mazankowski, appointed in mid-1979 a three-man task force to study
grain transportatíon problems on the Prairies. This laËest Federal
Government sËudy examined possible ways of quíckly implementíng Booz-
Al1en et a1's suggestions which should make Praíríe graín movements more
effícient.

l2Aa ahi" point, ít should be noted that the Federal Government
appoíntment of Dr. Hugh Horner to the posítíon of graín transportation
coordinator ín the latter part of 1979 stemmed largely from this recom-
mendatíon and one put forward by the "Ha11" Commission ín 1977. Dr.
Horner, the so-called ttgrain czar", has been given order-in-councíl
poÏ¡/ers to get al1 segments of the grain transportation system workíng
together efficiently and meet the target of a 50 percent increase in
grain movements by 1985. See J. Francis, "Horner rgrain czatt - reactíon
míxed," trIinnipeg Free Press, September 25r 2979, p.30.



r68

6. Compensatory Rail Rates For Graín: I^Ihile thís íssue rras

specifically excluded from the terms of reference of the Booz-

A1len report, the consul-tant team noted Lhroughout their report

that compensatory grain rates are desirable. They felt that

the íntroduction of compensatory rates \.^/as most important,

not only to the required cash flow for locomotives
and for expanded maín líne capacity but also to
enhance the likelihood of achieving many of the
ídentifíed operational improvements through the
íncentíves províded by a flexible rate structure
which would reward efficient use of rail servíces
for graín transport.t'

I3Boor-Allen & Hamilton, Inc., and fBI Group, op. cit., p.5.



Appendix B

REVIEI,I OF RELATED RESEARCH I^IORK

The body of literature on alternatíves to the retention of the

statutory grain freíght rates is both relatively recent and very limited.

Up to now, almost all of the empírica1 research work in this area has

been confÍned to investígating the economic effects resulting from the

removal of the statutory rates in favor of higher, compensatory freight

rates on grain. Very little research work has been done on the varíous

other possíble alternatives or options to the sËatutory rates and the

work that has been done has been largely of an exploratory, non-quanti-

tative, descriptive nature.

The financial impacts on Prairie grain producers resultíng from

the removal of the statutory rates in favor of higher compensatory rates

have been estimated in various recent studies. fncluded among these

studies are the following: The Transportation Agency of Saskat"h"r"rr;1
2"Arcus;- Tyrchníewicz, Framingham, lvIacMillan and Craven;" and, most

1Th" T."rrsportatíon Agency of Saskatchewan, The Crow Rate and
National Transportation Policy (Regína: Queenrs Printer, 1977), p. 7.

2p. L. Arcus, "The Impact of Changes ín the StatuËory Freight
Rates for Grain," Freight Rates and Èhe Marketíng of Canadian AgrÍcul-
tural ProducËs, Occasional Series No. B, edited by R. M. A. Loyns and
E. I^I . Tyrchniewícz (trrlinnipeg: Department of Agricultural Economics,
University of Manitoba, 1977), p. 86.

3U. 
". 

Tyrchníewicz, C. F. Framingham, J. A. MacMillan and J.
I^I . Craven, ttThe Abandonment of Uneconomic Branch Lines and Unremuner-
ative Grain Rates: Effects on Agriculture and Regional Development,"
The Logistícs and Transportation Review, Vol. 14, No. 4, 1978, pp.416-
L1 A
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ïecentl-y, IBI Grorrp.4

Both the Agency and Arcus estímated the direct loss in gross

farm Íncome of Prairie grain producers ín 1977 resultíng from the

removal of the statutory rates in favor of market rates (based on

Snavelyts variable cost estimates ín L974 plus an inflatíon factor).

The Agencyrs estimate r.^zas $330 million whÍle Arcusr estimate was $34 I

rni11ion.

The IBI Group study, which is discussed j-n greater detaíl laËer,

also estimated the gross income loss to grain producers resulting from

higher freight rates on grain. Assuming compensatory grain rates to be

3.1 times and 5.0 times the statutory rates, IBI estimated tlne 1977

gross íncome losses suffered by Praírie grain producers to be $241

million and $459 million, respectively, based on the 1977 volume of

grain shipped under statutory raÈes.

In a more narrowly defíned study, Tyrchniewicz et al estimated

that for lvlanítoba grain producers delivering grain to prímary elevators

under 1973-74 conditions, the increase in rail costs resulting from rail

rates 2.58 times the statuLory rate level (i.e., Snavelyts fígure in

1974) was $I7.7 mj-L1-íon or 13 cents per bushel of sËatutory grain. They

also estimated the indirect (multiplíer) costs assocíated !üíth thís

option to the regional economies of the Parklands and Interlake areas of

Manitoba. Under I973-74 condiËions, they predicted that the Parklands

and Interlake regions would have experienced reductions ín gross output,

employment and household income of $1.9 million, 206 man years and $3.7

4rU, arol,rp, Impact on TransportaLion Users of Changing Statutory
Grain Rates (Report prepared for Alberta Economic Development, August,
1979), pp. VII-4, VII-5.
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millíon, and $1.8 míllion, 86 man years and $0.7 million, respectively.

Another study, by Richter, Malczyk and Allen,5 modeled the

effecËs of freight rate changes for Prairie grain producers under vari-

ous scenaríos. Included in their analysis were the following t\n/o gen-

eral scenaríos:

1. the effect of higher transportation rates (i.e., 1.5 and 3.0

times the statutory leve1) on grain for human consumption,

screeníngs, malt and rapeseed meal; and

2. the effect of change ín statutory raLes on the prices and

values of Prairie grains (Board and Non-Board) when shipments

Ëo Eastern Canada are transported at higher freight rates

(i.e., 1.5 to 3.0 times the statutory level) under three supply

situations.

In the first scenarío, the authors concluded that the major effect of

the hígher transportation charges for al1 domestically used grain, oi1-

seeds and theír respective processed forms and by-products would be a

shift towards the export market since all commodíties to be exported

continue to move at statutory rates. fn the second scenario, they

identifíed the potential gains and losses for the Prairie livestock and

grain sectors, respectívely.

The Raílr.ray Compensation Sub-Conrnittee of the Canada Grains

Council6 \.^/as one of the fírst to ínvestígate the potential economÍc

5.f. J. Richteï, K. Malczyk and E. Allen, Freight Rate Changes
For Prairíe Grain: A Perspective, Occasional Paper No. 1 (Edmonton:
Department of Rural Economy, University of AlberÈa, I977) .

6c"rrrda Grains Councíl, "Report of the Grain Handling and Trans-
porËation Commíttee" (I.riínnípeg: Canada Grains Council , June, 1977).
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effects resulting from a wíde array of alternatives for compensating the

Prairie grain producer for the removal of the statutory grain rates. In

this exploratory analysis, the Council assumed that the producer would

be compensated by the Federal Government for the difference between the

present grain freight rates and whatever level ís deemed appropriately

remunerative to the railways. Although thís descriptíve analysis does

not provide many quantitatíve estímates of the possible ímpacts resulting

from the various compensaÈion schemes, it does provide a good overview

of the potentíal economic effects that could result from such basic pro-

posals as payments to grain producers, direct compensation to the raí1-

r^rays, and direct payments to elevator companÍes, wiËh variants of each

basic proposal.

In a more recent paper, A. G. trnlilsonrT th" Research Director of

the Canada Grains Council, extended Èhe work of the Raili¿ay Compensatíon

Sub-Cornrnittee in the area of alternatíves or optíons to the statutory

grain rates. I^Iílson evaluated ín a descriptive manner a varieËy of

alternatives to the statutory rates ín relation to several pre-specified

economic and political críteria. Like the CommitËee's r¡ork, Inlilsonrs

paper showed that these criteria severely restrict the number of

alternatives worthy of consideration when selectíng one that would be

acceptable to each of the affected parties (í.e., primary agricultural

producers, the raílways, the elevator companies, government and

society) .

7 ¿,. G. trrlilson, "The
presented at the Uníversity
ence at Oak Bluf f , lvlanitoba,

Statutory Grain Rates: The OpËíons" (Paper
of Manitoba Agricultural Economics Confer-
March 20, 1979) .
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Apedaile's studyrS "Co*O.nsating for the Crow Gapr" was símilar

to the Canada Graj-ns Councíl 's in that it \,ras not an empirical analysis.

By assumíng that the removal of the statutory rates in favor of market

rates would yíeld an overall increase in net welfare to the Prairíe

economy' Apedaile proceeded to look at varíous means of recouping the

"Crow Gap" or financial losses suffered by the Praírie graÍn producers

with the removal of the rates. Central to his analysís \,ras an annuity

type compensatj-on scheme which would compensate producers for the irre-

trievable portion of theír losses".

Palisser trrlheat Growers' Association9 r,üas one of the f irst con-

cerned parties to propose a specific detailed alternative to the present

freight rates on grain. rn a recent paper, the group proposed that the

railways be compensated ín full for moving grain by removing the statu-

tory raËes in favor of full compensatory graín freight rates. In return

for giving up the current subsidized grain freight rates, the Prairíe

grain producer would be dírectly compensated on an annual basís by the

Federal Government for the anticípated sharp increase in transport costs.

The level of compensatíon paid to grain producers r¡ould be based on 1978

Snavely determined raíl costs. This sum would amount to $3SO million in

L979 arrd ríse over the next seven years to $480 mi11ion. It would be

adjusted annually according to a simple ínflation-related escalation

formula with the producer absorbíng 100 percent of any rail freight cost

8r. t. Apedaile, "Compensating foï the Crow Gap," Meat-Grain
Interface Project 1976-77, Vol" 2, edited by D. G. Devine (Saskatoon:
Department of Agricultural Economics, Uníversíty of Saskatchewan, L977) 

"

9Prli""ur üIheat Growers' Association, "statement of Principles
to Resolve Problems Associated tr{íth the Crow Rate" (Regina, February 9,
Le79) .
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increases attributable to inflationary pressures, subject to an upper

limit of 6 percent per year. Every fourth year (beginning ín 1982)

would involve an "expensíve and detailed" recosting of all variable

costs incurred in transporting grain by rai1, to reflect any productivíty

gains achieved in grain transportaLion j-n the nelü cost basis. Individual

graín producers with a Canadian trrlheat Board permit book would receive

compensation payments (or "Crow BenefiËstt) based on their seeded acres in

all crops as weighted by land productivity. The Assocíation appears to

have the mechanics of this statutory rate alternative worked out in some

detaí1, but their cursory analysis of the potential economic effects

resulting from it can only be described as qualitative.

The most comprehensive study yet regarding possible changes to

Ëhe statutory grain rates was the impact analysis conducted by the con-

sultíng firm, IBI Group,l0 for Alberta Economic Development. This study,

a microeconomic and macroeconomic analysis, \¡ras intended to provide a

ttbroad-bushtt yet reasonably comprehensive assessment of the economic

impacts on producers, carriers, governments and other relevant partíes to

changes in the existing statutory raí1 rates for grain Lransportation.

It was not based upon rigorous analysis (i.e., detailed econometrics or

operations research) but, instead, on existing studies, and its ovrn

analyses and judgements.

As mentioned previously, the IBI study considered two levels of

ttcompensatorytt rates: one equal to 3.1 times statutory rates (ín accord-

ance wíth Snavelyrs variable cost estimates for 1977) and the other equal

Ëo 5.0 times statutory rates (more in accordance with rates for other

'l o--IBI Group, loc. cit.



175

bulk cornrnodities in Canada, or for single car grain shípments in the

United States). The impacts of such rate changes \.{ere quantified in

Ëerms of the following factors: railway financial performance, railway

labor settlements, railway dividends, railway investment and level of

service, non-grain-using industries, grain-usíng industries, trucking,

and government revenues. In addition, the study team analyzed six

alternative means of introducíng compensatory grain rates in terms of

the probable influence of each alternative on the economíc impacËs

referred to earlier. These six alternatives whích would pay compen-

sation for the difference betTnTeen statutory and hígher compensatory

rates included the followíng:

1. A síngle lump sum to producers based on past volumes at statu-
tory rates.

')

3.

4.

5.

An annual payment based on

An annual payment based on
high when grain prices are
high.

acïeage.

a stabilizatíon principle, beíng
1ow, and lor¿ when grain prices are

A payment to the railways each year equal to the difference
between revenues at compensatory and statuËory rates.

A constant payment to the raílways each year equal to the dif-
ference between L977 revenues at compensatory and statutory
rates (which is essentially the same as the statutory rate
alternative evaluated in the present study).

6. A payment to the grain companies equal to the difference
betr¿een the cost of shípment at síngle-car compensatory rates
(which the railways would be free to charge) and shipment at
statutory rates.

The analysis of the above alternative compensation methods (referred to

as Scenarios 1 to 6) also showed the relative attracLiveness of each

method in terms of economic efficiency, the legacy of Federal Government

funds, and perceíved long terrn benefits to the grain Ërade and Canadian

economy.
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Some of the ímportant findings of this report centered on: the

major use of addítíonal funds avaílab1e to the railways before taxes;

raí1way capital investments and level of servíce; future expansion of

grain handling and transportation system capacity; the relatíonship

between prices for domestic and export grain; the export/domestic grain

balance; additional grain exports facilitated through additional trans-

portation capacity; the potential gaíns and losses of the grain and

livestock sectors; and additíonal trucking from farms to lower rail rate

zones. To present these findÍngs in any detaíl, however, would be too

lengthy an exercise. Rather, in terms of the relevant literature on the

questÍon of movíng to compensatory graín rates ín Canada with compen-

sation paíd in some acceptable manner, the following general conclusíons

or consensus of the revíew panel regarding their assessment of the afore-

mentioned alternatíve payment methods should be noted.

Scenarios 4 and 6 were judged least at.tractive. They affected
the free choíce of markeË by the producers, required an open-
ended commitment for ever-increasing payments, and channelled
the payments through a smal1 number of bodies (two railways or
síx major grain companies) thereby limiting the opportuníty for
innovation.

Scenario 5, whích essentía11y phases the subsidy out over time
depending on the rate of Ínflation, was seen as a relatíve1y
weak compromíse.

Scenarios I,2, and 3 were all seen as acceptable, with some
preference for a scheme based on a stablLí-zatíon princíp1e, if
a mechanísm could be worked out ín conriection wÍth one of Ëhe
existing or proposed stabilizatíon plans. Theserlcenaríos are
a1l ones r¡hích pay compensation to the producer.

11 qg. "i.. , p. E-8.
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THE RAIL RATE INCREASE METHODOLOGY

The proposed Federal Government subsidy payment applied only to

grains and oílseeds moving into export markets with domestically mar-

keted grains movíng under higher compensatory rates (ín accordance to

Snavely's estimates of variable rail costs). Thus, over the 1978-85

study period, the real rate increases that resulted from the assumed

mixes of inflatÍonary cost pressures and productivíty growËh in rail

transport of graÍn only applied to that amount of grain that was exported

abroad. 0n the other hand, over the same period, the freight rates on

domestíc grains remaíned fíxed at a real 1978 compensatory level.

The LP model , however, \¡ras not able to distinguish between grain

destined for export markets and graÍn destined for domestic markeËs out-

side the Province of Manitoba. Grain produced for export and grain pro-

duced for exËra-províncial domestíc markets r¡rere treated as one pro-

duction activÍty or decision varíable for each of the six principal

grains within the LP model. Hence, the grain objective function coef-

ficients (or "cj " values) , whích represented the net return to producers

for the various graÍn productíon activitíes, applied to grain that was

both exported and grain that was marketed domestically.

Gíven this modeling constraint, ít was necessary to weight the

real freíght rate increase absorbed by graín producers by the relative

proportion of grain that was exported in recent years. These proportíons

or weighting factors, which were derived based on historic bulk exports

and domestic marketings of the various grains, are shor,,¡n ín Table Cl .

L77
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Table C1

Averages
Export and Domestic l"farketings of

- L973/74 to 7977/78.
Prairie Grain: 5 Year

Bulk Exports Domestíc Total l'[arketÍngsa

thousands of tonnes (percentage)

hrheatb

Oats

Barley

Flaxseed

Rapeseed

Rye

t2,I40

t79

3 ,306

293

839

195

(8r.62)

(24.e3)

(6s. s3)

(81.3e)

(69.22)

(73.s8)

2,733

539

r,739

67

373

70

( 1B .38)

(7s.07)

(34.47)

(18.61)

(30 .78)

(26.42)

L4 ,87 3

718

5,045

360

r,272

265

tTot"l "export and domestictr marketings díd not include the
amount of graín and oilseeds used for seed requirements, livesËock and
anímal feed, \,rastage and dockage. In the present analysis, it was
therefore assumed that the "total marketing" figures represented that
amount of grain sold outside the Prairie Provínces in both domesËic
(largely Eastern Canada) and export markets.

b_"Includes durum wheat.

Source: Canada Graíns Councíl, Canadian Grains Industry SËaÈistical
Handbook 79 (l^iínnipeg: Canada Grains Council , 1979), pp.
3315, 6? .
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The actual rate íncrease methodology employed in Scenario II,

the shift from a 1978 "Crow" situation to a I97B "No Crow/Export Subsídy"

siËuation ís illustrated in Table C2. The higher compensatory rates only

applied to domestically marketed grains ín this scenario since exports

continued to move under subsidized freíght rates. Consequently, the

grain producer absorbed a weighted freíght rate increase in the start-up

year that reflected Ëhe proportion of grain marketed in domestic markets

outside the Praíríes and a Snavely determined cost-based freight rate on

graíns and oilseeds. In the case of wheat, for example, the producer

was subjected to a rate increase that was 0.44L times the present statu-

tory rate level. This multiplicatíon factor of.0.441 was based on dom-

estic wheat marketíngs outside the Prairíes that averaged 18.38 percent

of total wheat sales outsíde this region, and an estimated compensatory

rate level of 3.4 Ëimes the statutory rates in 1978. Multíplying this

factor times the statutory rate yielded a iøeighted rate íncrease.

0n the other hand, ín Scenarios ITf, IV and V, the real rate

increases on grain that producers absorbed only applíed to export bound

graíns and oilseeds. As raílway graín transportation costs íncreased,

the real value of the transport subsidy on export grains declined r,vith

the producer absorbing a larger proportion of the real cost of trans-

portíng these grains. Consequently, in the latter three scenaríos, the

cost to the producer of shipping domestÍc grain remained at a rea\ 1978

compensatory leve1 while the cost to the producer of shípping export

grain rose in reaL L978 dollars.

The weíghted freight rate increases for Scenaríos III, IV and V

íllustrated in Tables C3, C4 and C5, respectívely. In Scenarío III

example, the producer would have been subject to a rate increase on

are

Í.or
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Table C3. Freight Rate Increase Methodology for Scenario III:
(weighted rreigÀt Rate)a x (80 Percent Real Cost Increase Absorbed
by Pioducers)D-x (Percentage of Export Grain)c = I{eighted Freíght
Rate Increase.

üIhear: (r^Ieighred FR) (0.80) (0.8162) = (r^IFR) (0.653)

oars : (r^Ieighred FR) (0 . B0) (0 . 2493) = (r^rFR) (0 . 199 )

Barley: (Weiehted FR) (0.80) (0.6s53) = (wFR) (0.524)

Flaxseed: (Itreighred FR) (0.80) (0.8139) = (I^IFR) (0.651)

Rapeseed: (weíghred FR) (0. B0) (0.6922) = (r,/FR) (0.554)

Rye: (L{eíghted FR) (0.80) (0. 7358) = (I^IFR) (0.589)

aThe weighted freight rate (WFR) was simply the sËatuÈory rate
plus the weíghted rate íncrease that was determíned in Scenarío T,1

(see Table C2).

bThu 
"""rrmed 

6 percent annual íncrease in railway grain trans-
portatíon cosËs between 1978 and 1985 translated ínto an B0 percent
increase in the producerrs share of the real total costs.

"4" ill,r"Ërated in Table Cl.
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Table C4. Freight Rate fncrease
(I^Ieighted rre¡ght Rate) a x (I24
by Producers)' x (Percentage of
Rate Increase.

Methodology for Scenario IV:
Percent Real Cost Increase Absorbed
Export Grain) c = Inleighted Freight

L{heat:

Oats:

Barley:

Flaxseed:

(I^IeighËed FR) (I.24) (0.8162) = (r\iFR) (1.012)

(I^Ieighted FR) (1.24) (rüFR) (0.30e)

(mn¡ (0.813)

(r^rFR) (1.009)

(I{eighted FR) (I.24)

(weigtrrea rR) G.24)

(0.2493) =

(0.6553) =

(0.8139) =

Rapeseed: (l,rleighted FR) (I .24> (0.6922) = (wFR) (0.BsB)

Rye: (I^Ieighted FR) (I .24) (0 .7358) = (l^lFR) (0.912)

"Thi" weighted freight rate (L{FR) was simply the statutory
rate plus the weíghted rate increase that T¡/as determined in Scenario
II (see Table C2).

b_-"The assumed l1 percent annual increase in railway grain
transportation costs between 1978 and 1985 translated ínto a I24
percent increase in the producerts share of the total real cosÈs.

"4" il1,-r"trated in Table C]
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Table C5. Freight Rate Increase Methodology for
(weighted Frefght Rate)t * (149 Percent Real Cost
by Producers)o x (Percentage of Export Grain)c =
Rate Increase.

Scenario V:
Increase Absorbed

t^ieighted Freíght

trrlheat:

Oats:

Barley:

Flaxseed:

(0.2493) =

(0.6553) =

(0.8139) =

(wFR) (0.372)

(r^rFR) (0.976)(weigtrted rn)

(Weighted FR)

(t.4e)

(1.4e)

(I^Ieighted FR) (L.49) (0 . B 162) = (i^rFR) (t .216)

(Weighted FR) (I.49)

(i^tFR) (1.213)

(1 .031)

(1.0e6)

Rapeseed: (üieighred FR) (1.49) (0.6922) = (WFR)

Rye: (I^Ieishted FR) (L.49) (0.7358) = (I"]FR)

aThe weighted freight rate (I^IFR) was simply the statutory
rate plus the weíghted rate increase that. was determined in Scenarío
II (see Table C2).

b__-The assumed 15 percent annual increase in railway grain
transportatíon costs between 1978 and 1985 translated into a 149
percent íncrease in the producerts share of the total real cosÈs.

tA" ill,r"trated ín Table C1.
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wheat of 0.653 times the weighted freight rate, whích was simply the

statutory rate plus the weighted rate íncrease as determined in Scenario

II. The factor increase of 0.653 reflected the B0 percent real cost

increase absorbed by producers over the 1978-85 period under Scenario

III conditions (i.e., an assumed 6 percent annual increase in railway

grain transportation costs) and bulk exports of r¿heat that aver ageð, gI.62

percent of total marketings of wheat outsíde the Prairíe Provinces in

Tecent years. The weighted rail rate íncrease methodology used in the

latter tT¡/o scenarios was the same as in Scenario III except that the

real csst íncrease on export graíns absorbed by producers díffered

according to the assumed inflation/productivity conditions in railway

grain transportaËion.

Weighting the freíght rate increases in the descríbed fashion

was consístent both conceptually and ín pracËice since producers deliver-

ing their grain stocks to primary elevators largely do not know at thaË

tíme whether or not their grain will end up in Ëhe extra-provincial dom-

estic market or export market. By using such a weÍghting procedure,

however, the strong but unavoidable assumptíorr v/as made in the analysis

that the relative proportions of export grain and domestíc markeËíngs of

grain outside the Praíries (where the present freíght rates apply)

remained fixed over the 1978-85 period. In reality, however, these

relative proportions would almost certainly change in favor of exports

over the relevant tíme period. Given that the potential for increased

grain exports is signíficantly greater than the potential for increased

domestíc sa1es, one would expect the relatíve proportion of exports to

increase as total Canadian grain production increases (marketing and,

particularly, grain handling and transportatíon problems notwithsËanding).



Appendíx D

SIZE OF ENTERPRISE AND FARM

A farm-size specific analysís of the effects resultíng from the

proposed statutory rate option lras facilitated by the three farm sizes

specified in the LP model, namely sma1l farms, medium farms and large

farms. The nature and composition of each of these enterprise sízes

included in the analysis are shown as follows in Table D1.

18s
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Table Dl Farm Size Composition Used ín the Analysis

Sma11 Medium Large

Cropsa

Beef

Hogs

I^Ieanling to
Finísh

Dairy

Poultryb

Chickens,
broilers
and
turkeys

Less than $19,950
in capital value
of machínery and
land investment

Less than 33 cows

1-9sows

I - 49 feeders

I - 19 dairy cows

Less than $50,000

Capital value
ínvested in
poultry equipment
and barns

$19,950 - $49,949

33 - 77 cows

10 - 29 sows

50 - I99 feeders

20 - 49 daÍry
COI¡7S

$5o,ooo - $1oo,0oo

$49,950 and
over

78 cows and
over

30 sornrs and
oveï

200 feeders
and over

50 dairy cows
and over

over $100,000

aProductiorr l{as allocated accordíng to
machinery and investment in land used for crop
ín the 1976 Canada Census.

bProduction vras allocated according to
1and, buíldíngs, machínery, and equípment used
as reported in tLre L976 Canada Census.

the capital value of
productíon as reported

the capítaI value of
for poultry producti-on

Source: Statistics Canada, 1976 Census of Canada, Agriculture Manitoba,
Catalogue No. 96-807 (Ottawa: Supply and Services, Canada,
March, 1978) .



Appendix E

TABLES SHOI^JING THE PROVINCIAL AND REG]ONA], GROSS FARM

PRODUCTION VAIUES AND CHANGES UNDER VARIOUS SCENARIOS

In this appendíx, the deÈaíled production, gross value and net

income changes for the provÍnce and fíve agricultural regions under Lhe

various scenarios are presented in tabular form. Note these conditíons

for the following tables:

(a) all production values are in thousands of dollars;

(b) wheat, oats, barley, flaxseed, rapeseed and rye production

figures are ín thousands of bushels;

(c) sunflower production figures are in thousands of pounds;

(d) potato productíon fígures are in thousands of hundredweights;

(e) sugar beet productíon fígures are in thousands of tons;

(f) all livestock productíon figures are in thousands of animals;

(g) fluid mí1k and cream production fígures are ín thousands of

pounds;

(h) egg production figures are ín thousands of dozens; and

(i) broílers and turkey productíon fígures are in thousands of

animals.
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