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Abstract

Transportatlon has always been of v1tal importance-
in‘the Yukon because of the small population, the harshoclimate,‘
and therremotehess fromylarge markets. It has imported almoSt‘
all of‘its’industrial“and consumer goods, supported by the
export of a limited tonnage of high~Valueamineral concentrates.
‘lettle growth has occurred in the past flfteen years in the
value of mineral productlon, as it has remalned falrly con-
stantly at about $14 million. |

At present; though, the Yukon is in a stage of tran-
sition as many ore bodies”are being brought into production.
The‘effect on thebYukon ecOﬁomy will be'subStantial as‘oﬁe‘
kestlmate sees the dollar value of productlon 1ncrea31ng more
than three-fold by 1975, |

kThe obgectlve,of this thesiS'iSlto:determine the impact
ofkthis'economio’chahge‘on the;total transport system. Tt is
thus,necessary to‘establish a measurement of*the present level
kofkfreight servioes (the year chosen is‘l964)rand to establish
a forecast ofvfreight~serviCes for'l975o The measurement and
forecast are then usedjto determine in what way the’economic"
change‘may influence transport rates and services. | |

The main sources of infOrmation;fOr this'paper were‘
the various transportation and mining‘oompanies~that are engaged
in Yukon activities. Con51derable use was made of the 1966

Stanford Research Instltute study that concerned 1tself with




the economlcs of pav1ng the Alaska nghway. While many Otherk}
sources were also consulted they were generally of lesser
1mportance. | ;

The growth rate of goods going:northkihto the Yukon
is foreoast.to be a modefate 5%kper‘annum, The ngwth in‘the‘
amount of ore'concentrates‘going‘oﬁt oflthe Yukon should be
considefably lafger. For every ton moving north 1nto the Yukon
in 1964, 1.5 tons of frelght moved out: of the area, whlle by ,lz
1975 the'ratlo should increase to 6,5 tons for every northbound&
As the'present'ahd plenoed'minihg~developmentsoafe .

’prinCipallf‘in the~afea:north‘and'northeesﬂoof;Whitehofse wheref

:kothe;White,Pass,andeuKOn Route has tﬁe COmpetitive advantage;
most of the direot increase ih'freightktraffic'should'benefit’the‘
White Pass and lukon Route. Other transport comoanieS»should
benefit also, but more due to 1nd1rect effects of the mlnlng kffql
- developments on freight trafflco Y | . o

The increase in the level of freight should make poss1ble
a hlgher utlllzatlon of present fa0111t1es and lower average
costs. It appears that especially for the Whlte'Pass and Yukon
Route the potential for reductions in freight rates should

increases,




iii

TABLE OF CONTENTS
Chapter

I. INTRODUCTION
Problem and Importance of Paper
Organization of Remainder of the Thesis
Procedure and Sources

Limitations and Considerations

II. A YUKON INVENTORY
Physical Characteristics
Beonomy of the Yukon
Transportation Streams of the Yukon
The White Pass and‘Yukon Route Stream
- The Trucking Stream |

The Air Stream

III. MEASUREMENT OF FREIGHT SERVICES
Freight Measurement in General
Importance of Measurement
Unit of Measurement
Techniques and Examples of Measurement
Case Study on the Yukon
Freight Tonnages per Transport Stream
Actual tonnageé
Types of products
Cost per Transport Stream

Service Level per Transport Stream

Pa,

09

R oW B e

~J

10

20
20
20
21

22
22
22
23
2l
28
29
29
29
37
43




iv

Chapter
TV. FORECASTING FREIGHT

Freight Fforecasting in General
Introduction
Techniques for Forecasting
Examples of Forecasts

Caée Study on the Yukon
Problems and Considerations

The Actual Freight Forecast

V. FORECAST IMPLICATIONS |
Size of Economic Base

Geographic Areas of Influence

Product Groups per Transport Stream

Level of Competition

VI. CONCLUSION
BIBLIOGRAPHY
APPENDIX A
APPENDIX B

Page
48
48
48
50
52
59
59
59

68
68
70
73
76
82
87

90
97




Table
I
II.
(III.

IV,

VI.

: 'VII,o :

VITI.

IX.

XTI,

XIT,

XIII,

CXIV.

LIST OF TABLES

Snow average depth (1nches) on ground
Populatlon of Yukon T errltory, 1931 1961

Total mineral productlon in the Yukon,
1951-1965 :

Net value of commodlty production by
industries, Yukon and Northwest
Terrltorles 1961 1963

Value of mineral production in the Yukon

1960~ 1965 (&‘ooo)

Labour Force in the Yukon and in Brltlsh ;
Columbia, 1961 ,

Trucklng Stream: All frelghc going into

and out of the Yukon by general commodlty

grouplnt l96h

White Pass and Yukon Route Stréam'” all
freight going into and out of the Yukon,
by general commodity grouplng, 196l

Air Stream. all’ frelght going into and
out of the Yukon 196l 3

Gomparlson of air Irelght oommodltles on
British Columbia-Yukon Route and on
domestic Canaalan routss

Comparlson of welght dlstrlbutlons for
~shipments on British Columbia-into-
Yukon flights and on Brltlsh European
CAirways flights :

Comparison of freight rates (in dollars)
for the three transportation streams
1nto the Yukon (per c.w.t.), 1967

Revenue per ton-mile ranges for the three
transportation streams from Vancouver
into the Yukon, 1967

Time in-trensit for the three transporta-f
- tion streams from Vancouver to Yukon
p01nts 1967

kPagékr

12

1h

13

18

30

 : 31

32

35

k’36

-39
L2

43




Table

AV

XVI.

XVITI.

AVIIT. .

XIX.

A-T
A-TI
A-IIT

A-TIV

vi

Colombia: productions of gross product
generated in freight transport, 1953-65

Correlation of G.N.P. at constant (1949,
dollar) prices with Canadian domestic
revenue (goods) ton-miles

Yukon: projection of freight, 1967-1975

Projection of concentrates leaving the
Yukon per transport stream, 1967-1975

Yukon: distribution of product groups
among transport streams, 196l-1975

Northbound petroleum, 196l
Northbound housetrailers, 196l

Destination of northbound general freight,

196l

Destination of Northbound general freight
trips, 196l ' Lo :

Correlation of G.N.P. abt constant (1949
~dollar) prices with total Canadian
ton-miles

Correlation of total northbound freight
(on the W.P. and Y.R.) and G.NW.P. at
constant (1949 dollar) prices

Page.
53
55
6l
65

75
91
91

93

9L
97

98




i

CHAPTER I
INTRODUCTION

1. Problem and Importance of Paper.~

lhe purposs of thls paper 1s to: analyze ths trang-
'portatlbn of freight 1nto and out of the Yukon, as well as
k’to con51der the lmpact of the present large scale mining
: _development boom in the Yukpn on the transportatlon system.
Thls pecessarlly 1ncludes annevaluation of thekpresent
o freight services:and,freighﬁ«vdlume; é fdre¢ast of freight ‘
traffic for the 1967 to 1975 period, 7ana'an eétiﬁation of the
type of changes That may result 1n'Yukon freight transporta-
: tion due to the predlcted increase in trafflc.
| ’ Within the economlc region of the Yukon, Wltn its
small populatlon, its harsh and unfavourabla clxmate, and its 

kremoteness from large markeﬁs, transportatlon has always beenk

iv‘of vital 1mportance.. Thls was esp601a11y so in the Yukon's

first perlod of great change, that of the Klondlke Gold. Rush.
Occurrlng at the turn of the century some seventy years ago,
‘1t also brought with it the need to transport 1nto the Yukon
vast amounts of Pfood and general supplles. Whlle a ship
connectlon from Skagway, Alaska, gust below the southern

Yukon border ‘had already ex1sted,for sorie- tlms u1th Van-
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couVefeand Seattle abeut a fhouSand miles to the‘seﬁﬁh thers
\had been only a small dlfflcult trail oonnectlng Skagway and
,the Yukon. It was the gold rush}that brought about the con-
struction~of a permeneﬁﬁ means of transportafion‘from Skagway
‘aefoss the 2900 foot high White Pass to the Plateaukthat makes
up the: Yukon.‘ o
The 110 mlle long Uhlte ?ass and Iukon Routs railroad
"~ began regular service in August of 1900, and 31nce’then has been
;the‘mainﬁartery’ofkYukpn ﬁranspertation{‘ .
The second ma jor. period of changs in ﬁhe Yuken‘was

World War 11, and the. bulldlng of the flrst land access to
: southern Canada~ the Alaska ngnway. Truck transnort ine-
creased;greatly, hﬂle at the same tlme the flrst alrports’were
built. New mining interest resulted in the 1ncrease of 811ver
1ead and zinc productlon the value of whlch soon bypassed the
‘value of gold productlon. | ” |

g ’ The third magor perlod of change 1n the Yukon sconomy
is taklng place at the present tlme. Thus untll the Second
~w0rld War, productlon of the preclous metals gold and silver
was 1n the order of Two mllllon dollars a year. Durlng the
post-war,perlod'the Yukon;mineral output increased to¢about
twelve million dollars. While this 1evel of output has re-
‘ malned up untll the presenc, a reassessment of the Yukon's min-

eral potentlal has occurred in recent years., C. J.'Brown;thus

: 1. C. Js Brown, "Yukon Mineral Besources and Transporta~
tion," paper presented to the Alaska Cenuennlel Conference,
Falrbanks Alaska 1967 ‘D 5. : :
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states that "the results of this reassessment...indicate that
Yukon's minefal'output should rise to 30 million dollars by
1970 and by 1975 production could exceed 50 million dollars.”
To be able to appreciate the impact of this sub-

stantially increased level of mining activitiés on the total
transportation éystem, it is necessary to look at the present
system and to analyze how it is presently being utilized. It
’will then be possible to arrive at gensral conclusions regard-
ing the impact of increased mineral production on Yukon freight

services and the tobtal transportation system.

2. Organization of Remainder of the Thesis

The geographic,; demographic and economic character-
istics of the Yukon aré reviewed_in Chaptér IZ, in an attempt
to present the uniquehess of the market for transportation
services.

Chapter III first looks ab problems and examplés of
freight measuremenf, and then presents a measufement of Yukon
freight services inélﬁding the volume of actual movement,
the cost of transport and the level of ser#ice by transporta-
tion stream. |

Préblems and examples of freight forecasting are
reviewed in Chapter IV, followed bj a‘presentation of freight
forecasting for 1975,

Chapter V discusses the implications of the freight

2, The three transportation streams are White’Pass and
Yukon Route Stream, the Trucking Stream, and the Air Stream.
The use of the word "stream" is explained in Chapter II.
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 forecast, including the‘disﬁributioh of~ffeight?CUStomers, the
effect of the blgger economlc base, and the p0831ble effect on
the level of competltlon betwsen the transportatlon streams.

The summary and conclusions are given in,Chapter VI,

:  3.‘Pfocedure and Souroes

The procedure followed.was to outline general theo-
ries:of'measurlng and forecastlng transportatlen services, and
kthen to 1ntroduce data obtalned from transportatlon companles
;operatlng into the Yukon Terrltory. Whlle one 81gn1flcant ‘
source was the 1966 Stanford Research Instltute study on the
; sconomic beneflts of pav:mO the Alaska nghnay, much 1nforma-~
tlon was galned from the Whlte Pass and Yukon Route,,Canadlan
Frelghtways lelted Ganadlan Paclflc Alrllnes, and other trans-'

portatlon and mining companles.‘

b Limitations and Gonsiderations

One 11m1tatlon of tne paper is that the’Yukon is an
export economy and substantlal changes in market prlces may
‘have con31derable effects on the forecast volume of exports.
'kSlmllarly no 1nformatlon is avallable on p0381b1e rate changes

‘for scheduledwalr‘frelght‘and for the White Pass and Yukon
“Route, w1th the Tormer belng a very streng p0551b111ty aiter
the 1ntroductlon of the Boeing 737 jet plane in late 1968.
It would have,been de31rable to have the Vancouver=-

Yukon part3 of the Trucklng Stream lelded 1nto ‘a) all trucklng,

; 3. The other pr1n01pa1 part is ‘Edmonton (and Calgary)
Yukon.




,andee) a cemﬁinatieniof Padific Greet~Eastern>Railway'freight
~ffrom Vancouver to Dawson- Greek and trucklng from there to the
Yukon. Thls 1nformatlon though ‘was not obtalnable from the
'partlcular companles, and everythlng is 1ncluded w1th1n the
?TrucklnD strean.,~ | | |
| | A further limitation arlslng out of the paper is the
extent to whlch the Stanford Research Instltute study on the
‘,eAlaska Highway is usable; Much of thelr 1nformatlon could only
“be applied with further substantlatlon from prlvate companles.k'
Thus theistudykls concerned,w1th traiilc~us;ng the fu11~length i
- of the unpavedrberﬁion ef the Alaska'Highway, starting at mile
80 Just ‘north of Fort. 8t. John.- Thls means that most of thelr
| data about average frelght loads per truck- are limited in
‘ usefulness. | | , | .
, . Two other considerations should also be‘mentionedf ‘
‘;herea On the ohe hand the frelght traffic carrled by Amerlcan
'frelght companies travelllng from the contlnental United States
stralght through to Alaska was not 1ncluded in the paper. Simi-
elarly, the speclallzed petroleum carrlers taklng petroleum k
 products from Taylor Fleld Refinery near Fort St. John to
;”Alaska'were not considered. On the other,han&,'it‘was‘féltethat s
’the operatiensyat Cassiar, BiC., just soﬁfh ef Watson Lake and
f?fthe Yukon border, as well as the operatlons at Tungsten, on the
k,eastern 31de of the YukonFNorthwest Territories border were
‘woven in so much with the Yukon economy that the frelght act1v1-
 t1es result:mO from their operatlons should be 1ncluded w1th

the Yukon frelght measurements.
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Finally, it should be mentioned that the freight
traffic growth rates usea in the forecast may not reflect the

secondary effects of the mining boom very well, but they are

the best figures that are available for this purpose.




CHAPTER IT
‘A YUKON INVENTORY

The YuknnfTerritory es:a region and es'aneeconomy_is
uniqus 1n.many respects. AnranalysiS'of‘its trehspOrtation

system and of the modal relatlonshlps can thus be best apprec-
,1ated'when'based on a descrlptlon of the physzcal and economic

characterlstlcs of tae reglon.
I ,PHYSICAL CHARACTERISTICS

| "Western nghlands " four—flftbs of whlch makes
up the Yukon Terrltory, con31sts malnly of "an up- =thrust,
; roughly trlangular block of anclent folded mountalns amounting‘
to a quarter of a mllllon square mlles of peaks, plateaus
glac1ers canyons tundra plains and broad mountaln-guarded
river valleys.“le Its whole southern part is made up of the
YukonePlateau separated from the northern Poel Plateau and
‘ ?orcupine Plaln_by the Og11v1e Mountalns; |
The Yukon Plateau is oordered on the west by Alaska,
and is cut off from.the Pacific Ocean by the massive St. Ellas
' Mountalns, and from Brltlsh Columbia to the south by the

~northern buttresses‘of the Cassiar and Coastal Ranges,2

S 1. Farley Fowat Canada North (Toronto McClelland and
Stewart Ltd., i967), pe 1ll. o

2. Ibid., p. 112, ;




k The ice sheet that 1eft mostkof the Canadian;Northr’
bare and.exposed5~spared most of the rivershandrlahds of the
Yukonaarea.: Thus while soil and'sedimeuts have been swept
'away 1n.most of Canada‘s North they cover the Yukon Plateaus
so thlckly "that one oan fly many hundreds of mlles over them
u‘and see’ no,rook, not even on‘tne~n1ghest hllls,ﬂ
’ - While‘the’plateaus are very'fertiie,;and between
‘"two hundred and.flfty thousand and five hundred thousand acres
~of arable 1and eXlSt 1n,the‘Yukon only a. few thousand acres
have so far been put to agrlcultural uge.’ 4 Slmllarly forests
, of commerclal tlmber extend much farther north than anywhere
else in Canada, although thelr commerclal value is low due to
‘1arge dlstance from markets.:
| One of the reasons for the llmlted use of the fer-~
tlle land 1s the severlty and 1ength of the Yukon wmnter. Oon .
"the average, Snow covers the ground from November to harch
(TABLE I) and it is normally only from June to dugust that
'preclpltatlon falls in the form of ramn.s« ‘
While w1nter temperatures may fall as 1ow as -75 P,
hthe temperature durlng an average January nlght falls to |
\only“ -29°, ana rises to -16° during the warmest part of ‘the

- 6
o day. In the short summer the temperature may rise up to 90 .

36 Ibld., p.‘ll3.

S 5. Kbndrew, W. G and D. Kerr The Climate of Brltlsh
Golumbla and the Yukon Terrltorv (Ottawa 1955), p. 192.

K 6 Battelle Memorlal Instltute, Transportatlon Bequlre-
ments for the Growth of Northwest North America (Washington, :
D, b.. Unlted States Government Prlntlng Office, 1961), Do I1I-10.




. TABIE T

SNOW, AVERAGE DEPTH (INCHES) ON GROUND

~ Town E 7mNbv;1 - Dece Jan.  Feb, - Mar;y‘jxﬁpr-
Teslin 8 12 © 17 18 13 -

~ Dawson City 5 7 1h 6 6 3
Mayo 6 0 iz 2 12 -
/Watson Take -6 16 25 30 1 L

Source: Kendrew; W.G. and D, Kerr, The Climate of British e
‘ : Columbia and the Yukon Territoryi Ottawa,:l955; p.192.

; Length and severlty of the Yukon w1nter as well as

“the brev1ty of the summer have been among the maln reasons for
 the limited populatlon in the Yukon. Whlle 1ts area encom-’
~ passes 205,000‘square mlles, whlch is 5 8? of Ganada's land
'o’mass, its 1961 populatlon of lh,628 (TABLE II) is only .087 of

, Ganada's total populatlon.7 Thus the populatlon densmty of

TABLE II

POPULATION OF YUKON TERRITORY

i 1931~ 1961
Yoar "Pogulatlon
1931 w230
1941 Cb,91L
1951 9,096

- 1961 - . 1%623'

~,Source: Cana@a‘Yearbook !

7. Stanford Research Instltute, Improvement Program for:

‘ the Alaska Highway: An Analysis of EBconomic Benefits, prepared

for the Department oT Northern Affairs and National Resources
Govermment of Canada (Ottawa: Queen's Printer and Controller a

of Statlonery, 1966), Do IV-52.5




‘peréons‘per{Square_mile is .O7; While that éf Canada as a whole'

is,5‘12;8 The Yukon population iﬁcrease‘during the mOst receht

decade averages out to about 1.9% per annum,‘ =
| The‘biggest ¢ityrin\théﬁYukon, and alseitheknefve

cenfér of’transpbrtatibn~actiVi£iés, is Whitehorse., Its‘popue

‘lation was 5031 in 1961, almost doubls the 1951 figure of

2594. The other majorfcommunities:are Wétsén-iake,‘Dawson;

and Mayb.
II. ECONOMY OF THE YUKON

Econbﬁic developmént,of‘the~YukonkTérritory has been

Taced ﬁiﬁh c0nsiderable~handidaps, inclu@ingf“gebgraphickiSo—
laﬁion, inaCGéssibility‘to‘iﬁportant,exPort‘mérkets,’vulneraé
,bility:to;ﬁncontrbllable'external‘féctors, éndyhigh cost
structures.”lo Itjhas~cen£eréd p£imari1ykafound thé/produc-
'tion and,QX§ort bf,staplé products, especia1ly‘gold, silver,
and other metal concentrates. ~Whilé'mining has been the Yukon's
fmajor~industry, soms confribution to~tha economy has also been-
madé'by foreét;products and in'récént &ears oii and gas explor-

“Itkwas the Yukon's eScapekfrOmwthe glaciai_ioe sheét

~ that made possible the first great influx of populationm.

, 9. Surprisingly enough, the 1966 Census data, as listed by
the Dominion Bureau of Statistiecs 1967 Population booklet, :
shows the Yukon population as having decreased to 1l,382. This
is guite unexpected, and not enough is known for evaluating
possible implications. V R At

10s Ibid.




placer gold w1th them.

 for 69% of the total value of Yukon mineral output.

=11 -

Qbout eighty thousand peopléll are'estimated;to have come
‘from all corners of the earth to search for the‘elusiVe gold
‘that over the ages had sunk to the bottom of Yukon rivers and

‘ streams.' ir en ice sheet had‘moved across the Yukon,,as 1t

dld over the rest of Ganada's north. "the protectlng upper lay-
ers of sand and gravel would have been strlpped away and the
; ﬂ12
While the magorlty ef these fortune seekers dld not
reméin’in thequkon for 1ong, some ald de01de to make thelr‘

permanent home there. For many years Eold mlnlng was the only

ﬁma;or industry and source 01 income. Not untll the post World

‘fwar II perlod dld the 31gn1flcance of gold mlnlng in. the Yukon

economy undergo any magor change.'“

- During World War II the Alaska nghway was built as

~an overland llnk'between Alaska and the contlnental Unlted

States. Not only dld the hlghway prov1de the Yukon with a new

: 1ndustry, tourlsm, but also made 1t ea31er for mlnlng explora~

‘tion and development to be carrled out.

5

The maJOr minlng operation in the Yukon Unlted Keno

,Hill Mines Ltd., started its 81lver—leaa-21nc operatlons in

the late forties, and have since then accounted for the bulk

of mlneral productlon in the Yukon. Durlngkl963 they;accounted

3 gapim

11T inaicates the total'mineral production of the Yukon for the

(11. Mowat op. cit., p. 11&
12, Ibld., pe 113,

13. Stanford Research Institube, op. cit., IV-56.
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TABLE III

TOTAL MINERAL PRODUCTION IN THE
YUKON, 1951-1965

Year Amount Year Amount

(1000,000) ‘ (1000, 000)
1951 $9.8 1959 $12.6
1952 11l 1960 13.3
1953 1.7 1961 12.8
195, 16.6 1962 13.1
195 1%.7 1963 .l
11956 15.7 196l 15,2
1957 el 1965 13.2
1958 12.3 ,

o

Source: Department of Mines and Technical
Surveys, Canadian Minerals Yearbook,
Ottawa: Stabtistics Section, Mineral
Resources Division, Queen's Printer
and Controllser of Stationery.
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;‘last fifteen years{"

The'im@ertance of mining production as a part of
total commodlty productlon in- the Yukon can be shown statls—‘
cally only through aggregatlon w1th the Nbrthwest Terrltorles
(TABLE 1v). While the totals do not d1v1de equally'between
'the two economic regions, the table still glves a relatlvely
”good 1ndlcatlon. Thus fer the total net value of commodlty :
/productlon for 1963, 76 6% 1s accounted for by mlnlng.lﬁ'

Among the various metals mlned in the Yukon, gold
had been the magor one untll the Second‘World War.’ While it
els still 1mportant 1t has in recent years oeen passed by
silver in dollar value of total productlon. The other,maJOrf‘
';metals,m;ned are lead and ZlnC;(TABLE V).

’ ; There are four general mlnlng dlstrlcts w1th1n the
kYukon. The Mayo Mlnlng Dlstrlct has been the most productlve
one since the early flftles due to the presence of Unlted

,Keno Hlll Mlnes Ltd. Whlle the Whltehorse Mlnlng Dlstrlct
 and the Dawson Mlning Dlstrlct have not been very productlve
‘in. recent years, the present development work by Anvil Mlnlng
'Gorporatlon in the Ross River area,kby Cass1ar Asbestos at
Clinton Greek by New Imperlal Mlnes Ltd. near Whltehorse

and by several smaller mining companles is a strong 1ndicator
‘of rlslng productlon in these dlstrlcts in the near future.‘

o The Watson Lake Mining Dlstrlct has little production act1v1ty

s

- lu Domlnlon Bureau of Statlstlcs National Accounts and
~Balance of Payments Division, Industrlal Output Section, Survey

of Production, 1963 (Ottawa' Queents Prlnter and Controller'
‘of Statlonery, 1963), -
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TABLE iv

NET VALUE OF COMMODITY PRODUCTION
BY INDUSTRIES, YUKON AND NORTHWEST
TERRITORIES, 1961-1963

Commodity 196 1962 1963
R o leco % too0 % 1000 %
AgriCulturea', 1x'- "f~ - : n‘;‘ ; e = ;;
Forestry  § 201 0.7 § 570  1.9% § 562  1.9%
. Pishing 675 2.2 859 2.9 796 2.6
. Trapping 1,425 L7 L0l 3. 93 3.1
Mining 23,954 78.6 22,201  75.h 22,968  76.6
Electric Power 3,487 114  3,61L 12.3 3,260  10.9
‘Manufacturing 738: 2 <*l,206 L1 1,480 1.9
a oL T | ‘ - B o
Constructlon . - - SRR S . el RIS

$30,1479 1007 $29;u64,>160%y $30Q00¢‘ 100%

~Source: Dbmlnlon Bureau of Statistics, National Accounts and
L Balance of Payment Division, Industrial Output Section.
Survey of Productlon, 1963. Ottawa.

8Included with British Columbia total, and thus not available.




TABLE v

VALUE OF MINERAL PRODUGTION IN THE
YUKON, 1960 1965 ($'OOO)

Mineral 1960 1961 1962 1963 196k 1965

"Silver w$6,h17 - $6,539 $7,552 - $8,451 1$7,89A ‘$6;289

Gold 2,652 2,371 2,080 2,08l S L,671 2,182
Lead, 2,167 1,712 1,616 1,868 ',2,744 2,637
Zine j1;789 ,'1,528~ 1, 439 "1,515 2,025 ‘,2,114
Cadmium 207 228 231 326 B28  h23
Copper - 287 ‘ 134(' = o
Coal 97 RIS 118 e 12l 98 88

Source} Department of Mines and Technlcal Surveys, Canadian

‘  Minerals Yearbook, Ottawa: Statistics Sectlon,
Mineral Resources Division, Qneen's Printer and
Controllsr of Stationery. .
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Wiﬁhiﬁltho Yukon,boundafies;levenothough just south‘of the
B.C.JYukonfborder is the Cassiar)Asbestos Mine at Cassiar,
while the.Canada~Tungsteﬁ~operation,isljust‘eastrof thé,Yukoﬁ-~
Northwes» Terrltorles border. : -

 The three other:ba31o 1ndustrles in the Yukon are
£orost produots,’agrlcglture, and the petroleum industry.
WhlleksubStantial'forest fesoﬁroéskexist;'the’produotion has.
”boen,limiied,to local consumption. ‘Thus'l963lproduction was
undér‘$250 000 while, as ajoompariSOn mineral'production’
du.r:LnD the same year was Sllraly mllllon.15 The 31tuatlon of
'supplylng only local markets is ‘not llkoly to change much dur-
ing the next ten years. Agrlcultural productlon 31m11arly is
only for looal consumptlon, with total cash 1ncome belng be- l
otween $85 000 to $11.0, OOO16 per year.

The petroleum 1ndustry, even thoubh no 011 or gas
has been produced commerc1ally, is maklng 1tself felt in the
Yukon economy through expendltures on exploratlon. Durlng
ll956 and‘1957 expendltures averaged $1 mllllon annually, rose
to about $2 mllllon per year through 1961, and 1ncreased fur—
ther to about $3.S,mllllonoper.year for 1962 and 1963;17' It
is felt thoughlthat oven if,sizeable éil'anolgas fésorves are
found in the northern,Yukon‘areaé~their eoonomicldeveloéments
before 1975 is seriously hampered due'to (a) 1acklof‘large

domestic market; (b) existence of a high-cost structure; and

15. Stanford Research Institute, op. cit., p. IV-58.
16, Ibid., p. IV-59. | R
17. Ibid., p. IV-60.
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‘(c) remoteheSskfroﬁ‘potential export markete.l
,This‘general'retiew ofkeconomic activities in the
Yukon Terrltory may be concluded with a brief look at the
‘labour force., TABLE VI compares the labour force for various
'd1v131ons of the Yukon'w1th that of Brltlsh.Columbla. Employ—
ment in the tranSportatlon force is proportlonately about 607
(hlgher for. the Yukon Whlle employment in the prlmary force is
aoout hOﬁ hlgher.v ”hls would substantlate the claim that the
wYukon is a resource-based, export-oriented economy. ‘The sales
‘force on the other hand is about 65% less for the Yukon than
for B. C., whlch can to a large extent be explained by the much{
réduced wholesallng act1v1ty in the'Yukon, as well as by the
dlrect mlnlng company purcha31ng from firms outside the Terrl-"

/tory,f
11, "TRANSPORTAT,ION STREAMS OF THE YUKON |

A resource-baeed export orlented economy has to be
‘supported by an eff1c1ent transportatlon system, not. only | :
because exports have to be transported to their market at such
a cost that the product is still able to- compete in prlce, butr
also to provmde reasonably-prlced transportatlon for 1ncoming
factory 1nputs, manufactured goods food products, and other
necessary materials. If the cost to import materials‘were |
exorbltant resulting in an extremely high-cost structure then’

the export production of the economy could be prlced out of the

18, Ibid.
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TABLE VI

TLABOUR FORCE IN THE YUKON
 AXD IN BRITISH COLUMBIA, 1961

Area I __ Yukon

% of  TWo. of

- % of

Peopls.

P Manégerial | . 501

Professional &

- Technical o501

/

'01éri¢a1 : o 626
Sales ‘ 161
Service & Re¢réation 1,153

 Transportation & ,
Communic, 661

Primary 722

‘Craftsmen 1,320kk

. Labourers o3

_Total 1’ "fPer1e
8.0%  ,‘ 57,023
8.0 56,66
20.00 73,683
2.6 ‘f;u2;175 |
 18.@ ~ «’%.78,;99
0.6 37,651
1.6 146,959
yfal.l | ,”13é;408
5.6 28,699
L 17{i87\’

Total

9.9%

9.8
12.7

7.3
13.6

6.5
8.1
2h.1
5.0
"

“ﬁot stated o 256

| 6;242' 006 577,648

100%

- Source: The Financial Post, Survey of Markets and Business

Year Book, 1967-68,

ing Company Ltd.

Toronto: Maclean-Hunter Publish-
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internationalkmarket.”

Since the turn of the century the Yukon has been
connected to the out81de world by the Nhlte Pass and Yukon
”Route, whlch is made up of rall serv1ce for the 110 mlles from
Whltehorse to” tldewater at Skagway, and Shlp service from there
to southern B C 20 - Up to World War II local transportatlon o

consisted malnly of boat service, and at one time as many as

31xty-f1ve sternwheelers plyed the waters of the Yukon River
kbetween Whltehorse and Dawson City.
‘ | - The seoond World War. brought W1th 1t the bulldlng of
 the Alaska nghway, and not only dld the transport of materials
within the Yukon turn from shlpping to trucking, but also was
there 8 31gn1flcant 1ncrease in the amount of materlals trucked”
| overldand to the Yukon., At the same tlme the bulldlng of air-
ports fostered the growth of commer01al alr transport between
the Yukon and the rest of Canada. '

By the middle fifties the White Pass and Yukon.Boute

had establlshed an 1ntegrated transportatlon system.zz' This

con81derably increased the efflclency of their system,>a3‘
hltherto goods leaving the Yukon first had to be put on trucks

for shlpment to Whltehorse then transferred to the railroad to

19. As it 1s, the present hlgh-cost structure of the Yukon
_permits some llmlted secondary manufacturlng, although only for
;local demand, ,

; ZO.VBrown, Ope. cit., p. 2.

21. Mowat, 93. te, Do 116.,‘
22;,Brown? op. cit., p. L.
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ge tO'Skagway; and finaily puf on the boat to be shi@ped‘soﬁth.;-‘
Through 1ntegrated fac1llt1es the time involved for these
rlntermodal transfers was very much reduced as now the seme
contalner could.be put from the ship onto the train and then
onto the trucks, and vice .versas | |

| | The facllltles of the White Pass and Yukon Route
‘;were further 1mproved 1n.1965 Over 8 5 million dollars were
spent to upgraderthe contalner‘concept and to oonstruct a new
eonféiner,Ship (the Frank H;~Brown) capable of hahdling up to
 6500 short tons of combined frelght and Detroleum products.23
The Shlp has facllltles to carry vented heated dry and
refrlgerated contalner unlts. Whlle theffrequency'of sallings
1s stlll on1y~every two weeks the frelght capa01ty and handllng
‘,,facllltles have been 1mproved con31derably.,

| The Yukon Terrltory may at present be oon31dered as

being served‘by three transportatlon streams'au

1. The Whlte Pass and Yukon.Route (W P.’and Y. R, )

Streem; 1t entalls Shlp service between Vancouver and. Skagway,
~ra11way transportatlon from. Skagway to Whltehorse, and truck |
;transport from Whltehorse Ffo other points in the Yukon area

and ‘northern B. C. (mainly Cassiar) T

2. The Trucking Stream. It entails either truck

transport between B. C., Alberta, and Prairie cities and the
Yukon' or rail‘transportation from Vancouver or Edmonton to

the Dawson Creek,erea,'and truck‘transport'betWeenlthere and

23 Ibld.

| 2&. The ternm "stream was felt to be the most appropriate
one 1n the context of this paper. . R ‘
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the Yukon. ~Por local Shipments in the Yukon, trucking assumes
‘the na jor respon51b111ty although 8, small share of voods 1s

carrled by alr.

~ 3.+ The Air‘Stresm. It involves scheduled air frelght

kfserv1ces via Canadlan Palelc Alrllnes (C P.A, ) between Van-
'ecouver and the Yukon and between Edmonton and the Yukon.'

The above three transportatlon streams w111 be used
in the remalnlng chapters of this paper. Whlleklmportan$*roles
’are;played,by unscheduled aircrafts, charteredohelicoptefs,~
private small- truck operators (owning one truck, less than
10 tons) they are not. 31gn;flcant from the point of view of
k;nterprov1nclal fre;ghtvtransportatlon'and are therefore exf
7¢1uded, , : ; , ; ; o
The thres transportatlon streams are an 1mportant
epartiof the small resources-orlented Yukon economy.f The |
‘populatlon is very small and almost all consumer and 1ndustry
'produots are imported from out31de the area, ‘mainly southern
British ColuMbla,and~Alberta.'kIt w111~now beede31rable to
look more closely at the transpbrtation:freight\servioes for-

the Yukon as provided by these three streams.




CHAPTER III
 MEASUREMENT OF FREIGHT SERVICES
I. FREIGHT MEASUREMENT IN GENERAL

Importance of Measurement

The 1mportanoe of frelght measurement arises not
eimply oub of ‘& oomparlson of actual tonnages mov1ng w1th1n ;
and between economlc reglons by dlfferent modes (or transporta-
‘ tlon streams) It is just as 1mportant to 1nolude w1th these |
tonnages a more detalled analysis of the relatlonshlp existing
between the modal frelght servmces. ThlS ana1y31s 1ncludes |
pr1n01pally the maln types of produots that move along dlffer—
,ent modal~routes, the main orlglnfand destlnatlon patterns Tfor
‘the dlfferent modal routes, the cost of transport Tor dlffer-
entfmodes, the types of oustomers encountered by different
‘ modes,’and the level of service offered by each mode.
| | An understandlng of these relatlonsbips can be of
-some 51gn1floance at the governmental Level not only ln assist-
ing with the p0331b1e adgustment of regional transport policy
‘and 1n the. de0131onamak1ng concernlng the extent to whlch

) add1t10nal transport fa0111t1es requlrlng publlc expendlture

":tmay be nseded. It may also be of value in the fonmatlon of

polloy regardlng economic development of reglons. Finally,

: this understand;ng is neceesary for the formulatlon of~freight i
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 forecasts and to facilitate the comprehension of forecast_‘e‘

implications at the government and at the industry level.

Unit of Measurement

Before 1ookiﬁg at Specifie techﬁiquee of freight

imeasurement 1t is neoessary to de01de on a unlt of frelght
- tonnage measurement. Whlle the choice of avallable unlts
ranges from tons, carloads, ton—mlles and carload-mlles to
’dollar revenue, the usual ch01ce is ton-mlles. The explanatlon
given by Wllson; is that transportatlon flrms create “place
‘kutlllty | Thus Whlle they move uhlngs from p01nts where
thelr economlc valuse 1s more, they produce a product whlch
'1s bound up with welght and dlstance. | |

| The usage of 'ton—mlleé may, on the other hand
result 1n an underestlmatlon of the eontrlbutlon of some modes
as these may offer more servxoes than others thereby mak1ng~‘
"thelr functlon nore valuable. Thus ton-mlles would.under- ‘
ostimate the contrloutlon of 1nter—01ty trucklng (in compar1-¢
son to rallway ton—mlles) because truck transpert normally
ecarrles more of the hlgher valued traffic and usually 1ncludes
plckup and dellvery serv1ces. | |

Dollar revenuse mlght thus be a better estxmatlon of the

1. George W. Wilson, "On the Output Unit of Transporta-
“tion," Land Economics (Madison, Wisconsing Unlver31ty of w1s-[

"'con51n Aug. 1959), Do 268

2. D.W, Oarr and Assoclates, "Truck and Rail Competltlon

“in Canada,” Royal Commission on Transportation, Vol. IT (Ottawas

Queen's Prlnter and Controller of Statlonery, July 1962), p. 7.
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, centribgt‘ion th;t each modemakee to transport. - The a'iffi;‘
'oulty that arises 1is one of obtalnlng meanlnoful revenue data,
’as 1t is only intercity transport revenue that is desirable for‘
’modal comparlson, and company records would show revenue from
"other transport functions as well. Furthermore,'lt is questlon—,
able whether the resultlnO comparlson would be a worthwhlle tool
for prov1d1ng usable results. - As prev1ously 1ndlcated the‘ :
‘unit that is thus used.byrmost’transport studies ‘is 'ton-miles',
| For the measurement of tonnage into and out of the |
Yukon ‘though, the wnit "tons” 1s used. Part of the reason is
the difficulty of flndlng complete ton-mlle data. Also, most
of the northbound general frelght orlglnates in two areas,
'Vancouver and Edmonton, whlch are approx1mately equldlstant to
’the Yukon. Thus When tonnages are ohanged to ton—m1les, the
k;relatlonshlp between the amount of freight. orlglnatlng in
 Vancouver and Edmonton is still about the Same;‘ The unit Ttons!
lthen is used to compare the tonnage of frelght travelllng along

the three transportatlon streams,,

Technlques and mxanples of Measurement

; It is de31rable to exanlne the approach of other
studles to the problenm of frelght measurement before attemptlng‘
o a measurement of frelght services for the Yukon area,. | |

: For most countrles it is p0331b1e to base an analy31s
‘of frelght transportation on governmental data. 4 problem
arlses for developlng countries that have not established freight

_ data collection, as well as for the case where national data is
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aVailable but where a regional'area'is of prime interest
An extreme case 1nvolv1ng the former 1s an: econom;c

3

survey of Western Africa” which, when faced w1th the absence of“
data for the volume of road Transporst, looked at two very 1nr;~
*'direct indicators. The rirst one, the nnmber of #ehicles in

use 1n each oountry, was 1nadequate in its reflectlon of road
trafflc 5rowth because no- 1ncrease in average load per truck
:nor 1nten31tyvof utlllzatlon could be seen, Thlsklnadequacy
was then‘pertiallyiaccounted for byrstatisties!of motor‘fuel
imports. For instance, in the period 1952 to 1962 Ghana exper-
ienced an increese in gaseline,imports,fromylllgé‘ﬁo 196.4
thOusand‘metric tons,ewhile,its diesel-eil imports‘grew from
105.7 to 2lh.0 thousand metric tons.u While ﬁhiS~data did not
ffsuffiCe by\itself it didfpresent some indicatien of the level
of truck transport.‘ | ‘

In another area &g problem arose when it was found :

~desirable to evaluate the truck usage of the neWIy‘built‘

Cochabamba to Santa Cruz Highwey,in Bolivia.‘As data were not

5,~ directly available, field traffic sampling had to be carried .

o (Ethlopla, 1966).

out to reach an estimate of truck tfaffio;e’Of‘thefseVeral‘
Sﬁudies‘madef one reached'its estimate by taking a 2l hour
count of trafflc 1eav1ng Santa Gruz.s‘ For ten months 1t Tound

the destlnatlon, main Sype of cargo and average welght of all

3. United 1 Watlons, Eoonomlc Survey of Afrlca, Vol, I

ho Ibido, Pe 6h

e 5. G.W. Wilson et al, The Impact of Highway Investment on
Development (N.W. Washlngton D C.: The Brookings Ingtitution,

3 1feil966), p- 33
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vehicles leaving»the city., Thess data ﬁere then extfapelated
forward to- arvlve at the number of trucks u51ng the hlcaway forn‘
‘the year, as well as the - average weight of these'trucks. |
| Another study of tne same hlghway sectlon reached a
:fcon31derably larger trafflc estimate by ba31ng it on lelded
highway segments.él The stady used .a dally 10 hour Sample to
arrlve at s dally trafflc density for dlfferent hlghway seg-
‘ments and carrled these densities forward to achleve an
estimate of yearly truck trafflc for the total hlghway.

. The dlscrepancy between the two .estimates avose malnly

because the larger one recognlzed the truck traffic¢ which left

Cochabamba but did not travel as far as Santa Cruz. The first

‘/study did not do this. Thus the declslon made by the flrst
k«study to stage its trafflc count at Sanna Cruz rather than at
Cochabamba caused 1ts estlmate to miss a con31derable portlon
’of truck trafflc. |
-The Stanford Research Instltute Study of the Alaska

;nghway based 1ts estimate for the most part on data recelved
through 1nterv1ews with the main trucking flrms (of which for-
tunately there were not very many) These data weTe then'sub-
l,stantlated by a 3 wesk, 2u heur trafflc sample taken at Watson o
Lake.7‘ Tbrough thls sample the remalnlng small truck trafflc
’was,accounted for. This remaining portion actually made up only
“about 20 percent of all truck vehicle miles travelled on the'

‘hlghway.

"6.“Ibid., pe 34

ettty

',7,‘Stahford Research'lnstiﬁuteglgg. cit., p. A-19.
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' The technioues'for*the Bolivian study‘and fhe
Alaska nghway study were ba31cally the same 1n that they
were both depending on actual trafflc counts even~though a
shorter time period was used for tne latter. The Alaska ngh-‘
way study was in the advantageous position that the number of
trucklng firms was relatlvely small 1n contrast to the large
number of small operators u51ng ‘the Cochabamba-Santa Cruz
’ nghway. Prlme 1moortance was therefore put on 1nformatlon
gained dlrectly from transport companles, with trafflc count
‘1nformat10n being used more as &a check and for roundlng out
- the picture, | |
. ThuS‘whileethe techhique'of‘measurement is normally
an‘actual,count and survey of traffic passing‘aﬁcertaih point
:there are certain varlables that may be adJusted to sult the
xreglonal area. These variables 1nclude the number of hours
per day and the number of weeks in general teken for the fleld
 jcount, ‘the p01nt along the route at which the count is taklng
”blace and the empha31s put on other sources of 1nformatlon.
The danger w1th a trafflc count is that unless the
count is contlnued Tor the full year, its results are subJect
\?to a w1de varlatlon of 1nterpretatlons. Thls is e&peclally
iso as little 1nformatlcn is- avallable on seasonallty of trafflc
'and possible changes in the 31ze of speclflc commcdlty flows.,
More generally, it may be ‘coneluded that a regional
\,oase study is much closer to reallty in contrast to an. aggre- k
'ogatlon of many reglons which arises out of national data.; A.“

Hirschman thus claims that "generallzations involving‘large','




:‘aggregates of the economic system have Bomehow seemed;to be
”:lacklng in ready aepllcablllty to the spec1flc problems that
confront the practlcal planner."8 The Yukon can be looked .
upon as a reglon where conclu51ons reached have more practlcal

appllcablllty.
II. CASE STUDY ON THE YUKON

- While the above samples have shown some of the vari-

atlons that occur in actual frelght measurements it w111 ‘be

e"de31rable to use the Yukon Terrltory as an example of an econ-,

'omy for whloh only limited useful data is avallable, and to
develop for 1t a measurement of freloht serv1ces. 'Thls:measure- o
ment has to a llmlted extent been based on the recent Stanford

: Research Instltute study of the Alaska nghway., Even though

the study used "vehlcle-mlles" as the ba31c output unlt much
cof its data were still appllcable. Most of the gaps that stlllk
;‘occurred were fllled by 1nformatlon gained from transportatlon

| company sources.; As the Stanford study used 196u transporta-

; tlon data, the . same year will be used for the purpose of this
paper for deterﬂlnlng tonnabe measuremsnts., Other comparlsons

'such as cost and serv1ce comparlsons w111 be on the bas1s of

1967 company 1nformatlon.

 The frelght measurement will flrst deal with the

’ sactual tonnages and the types of products travelllng via each

“‘gfretransportatlon stream, and Wlll then con81der the cost of trans-f

port and the serv1ce level exlstlng per transportatlon strean.

f8;~Wilson“et‘al, QE; cit., p. 162.
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1. Frelght Tonnages per TranSport Stream

‘ Actual tonnaées. The flrst transportatlon stream to.

be con31dered 1noludes all freight g01ng by truck or by rall—
- way to the Dawson Creek area, and from then by truck into the
~ Yukon, - ihe uonnages by oommodlty grouplng, are shown as -
“going north‘into,the'Yukonoand g01ngisouth out of the‘Yukon.
(24518 VD). | i
: | The Whlte Pass and Yukon Route Stream Is mades up of.

"fall freight utlllzlng the'Whlte Pass andeukon Route ship and
‘rail facilities, with distribﬁtion in the Yukon beihg:con-
yaduoted by trudkihg. The results are listed in TABLE VIII.
The third transportatlon stream 1ncludes all general
‘frelvht and mail g01ng by scheduled alrllne operatlons into
and out of the Yukon (TABLE . | |

@ypes of products.; The dlfferent types of products

.lthat travel along the flrst two transportatlon streams are
‘qulte 81m11ar with respect to Speclflc commodlty groups
although predlctably the products travelllng by alrfrelght |
are of a dlfferent type as well as generally of much lesser
welght. | ;

The northbound truck commodltles include meat and,
: paoklnghouse products, fresh and frozen produoe mlscellaneous
tmanufactured items, bulldlng products and cement and small
quantltles of beer and 1umber.9 Spe01a1 carrier trucks
transport bulk petroleum and reflned petroleum produots

house trallers (for commerolal '1ndustr1a1 or prlvate use)

9. Stanford'Research Tnstitute, op. cibe, p. V-19.
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TABLE VII

TRUCKING STREAM: ALL FREIGHT
GOING INTO AND OUT OF THE YUKON,
BY GENERAL COMMODITY GROUPING, 196l

Into the Yukon: General Freight 13;900 tonsb
Petroleun 11,720 tons
Household Effects 230 tons
House Trailers 10l tons

Qut of the Yukon: General Freight 2,000 tonsb
Asbestos® ' 10,248 tons
Household Effects : 730 tons

Source: Appendix A, except for asbestos.

8Tonnage obtained from Pacific Great Eastern Railwey
Company.

PWhile thesse were the best estimates available (calculations
in Appendix A), they are still relatively unrellable and
should be v1ewed with caution.
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TABLE VIII

WHITE PASS AND YUKON ROUTE STREAM: ALL FREIGHT
GOING INTO AND OUT OF THE YUKON,
BY GENERAL COMMODITY GROUPING, 196u

Into the Yukon: General Freight® 25,000 tons
' Petroleum prod. 16,500 tons
Out bf the Yukon: General Freighta 2,000 tons

Cre concenbtrates 31,700 tons

Asbestos concentrates 56,000 tons

Source: White Pass and Yukon Route, and various other
companises.

8This does not include freight carried along the Trucking
Stream by Loiselle Transport Limited, a subsidiary of
the White Pass and Yukon Company.



- 32 -
TABLE IX

AIR STREAM: ALL FREIGHT

GOING INTO AND OUT OF THE YUKON, 196h
Into the Yukons General Freight 207 tomns
Air Mail 3l. tons
Oout of the Yukon: General Freight 53 tons
Alr Mail 31 tons

Source: Canadian Pacific Airlines
and Post Office estimates.




i

- commodities, as'indicatodfbofore, are very similaf to those in ,fV?
,fthe Trucklng Stream,‘although the proportlons are very dlffer— k
: ent. While specific flgures»are_not avallable,'the emphasis
~is much mcfe on building materials~and'maohinery. The~com; s

‘modlty groups in general 1nclude perishable and packaged R e ,i

fmerchandise, and petroleum products.11 ~Thefmain'southbound
| commodities_ﬁere of a much different type, thodgh, as ore con- -

'~ceh$rates and asbestos fiber accounted for 98% of -the .south-

| Stream were of a generally different nature., Slmllar to alr-'
 fre1ght 1n other Canadian reglons, thsse commodltles were

'f;e;ther emergency 1tems, goods of high valus, or of a~h;gh1y,
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‘and household effects. In addition'therofaféwculverﬁ and

driliing;pipe;,heavy machinefy and oilfiéid;eQuipment commodi--

tiés,‘delivered mainly in tho'Fort NelsOn-WatSOn Lake area.

All the other commodltles are dellvered to communltles all

along the hlghway.
s : The main southbound truck commodlty is asbestos
flber going to the P.G.E. railhead at Fort St. John.o~0therslb

include used machlnery and equlpment empty beer bottles used

”'plpe, household effects and to a lesser degree, tourlst

10

automoblles.

The norfhbognd White Pass and Yukon Route Stream

grooerles bulldlng materlals 11quor, machinery, general

bound tOnnage.}go

The commodltles travelllng along the northward Alr

10. Ibid.
' 11. White Pass and Yukon Route.

12, Ibid.
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kperishable naﬁuré. rTabie X lists these commodities, and com-
pares them to the ten largést‘commodity groups carried on
CGanadian domestic routes. For the Yukon the five most common
items, making up more than 80% of total shlpments are general
merchandise, machlnery and parts automobile and truck parts,
newspapers and magaz1nes, and films and video tapes.

Looklng even furtner at the sizes of shipments trav-
elling by air frelght to the Yukon TABLE XI compares them to
air frelght data found by a 1962 British trafflc dlstrlbutlon
study. Thus for frelght shipments to the Yukon, 9&% of all

the shipmentS‘(weighing between 1 and 50 pounds eaoh) accounﬁed

~ for 7u% of total welght carried. For the shlpments on B.E.A.
rouces however u31ng approx1mately the same weight range of
from 1 pqund to T72.5 pounds, TU% of all shipments accounted for
only 12% of total weight, Thus‘British'European.Airways carried
26% of éll their shipments wi th a weight of more than 72.5
poﬁnds;‘accounting for 88% of all the freight tonnage transported
by the éompany. Of the ffeight going~int6vthe Yukon, though,
konly 8% of,shlpments were over 50 pounds, ‘and this represented
only about 10% of total welght carried into the Yukon.

This difference in the sizefof shipments can be par-
tially explained by the size of the Yukon economy, in that
theﬁe are fewér customers for the goods‘shipped by air.  An-
other possible reason’is that for shipments under thirty pounds,
Ailr Stream ratés areVVefy competitive with rates for the bther
transportation streams (TABLE XII). Over fifty pounds no rate

“incentives exist to encourage larger air shipments (unlike inter-




: BRITISH COLUMBTA-INTO-YUKON ROUTE AND ON

TABLE X

COMPARISON OF ATRFREIGHT COMMODITiES oN
DOMESTIC CANADIAN ROUTES

‘B.c;qukon Route L bOmestic Canadian‘Routes
. Commodity % of total 'Commodity ‘ o Rank
e shipments?® L N e ’
:Généralfﬁefchandise 22 8% Machinery parts & equip. 1
u Mach1nery, parts | | 22 0 Cut flowers b 2
Automoblle truck parts 15.3 Electricalkpfodﬁﬁts ‘ 3
Newspapers,maga21nesm 13.2 ‘Wéafing apparel | TR
‘Films,;video‘tapes 8.1 Magazines, bpoks" '"5~ '
 Food parcels = 2.3 “Auto pafts,acCéssories 6
' Fiowers’ | 2.1 : Aircraft parts | ' 7; 
B Uﬁknown itenis . . f‘ 6.7 General hardwgfe'  8
‘,Misceilaneousf “"  ;_1;5 ' Advertising,diSplaﬁs 9
g | ' 10

100.0% Photographic film

Source:

fﬁaThese shlpments 1nclude all the shlpments durlng four sample
“weeks in 1967.

For B.C.-Yukon Route: Canadlan.Padlflc Alrlineé.

Mpir Preight takes off, Canadlan Business, June

For Domestic Canadian Routes' Morton Stern,

1967, pe The = ~
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TABLE XI

COMPARISON OF WEIGHT DISTRIBUTIONS FOR
SHIPMENTS ON BRITISH COLUMBIA-TO-YUKON FLIGHTS.
AND ON BRITISH EUROPEAN AIRWAYS FLIGHTS

B.C, to Yukon Flights " BJEJA. Flights

Weight % of total % of total Weightb % of total % of tobal
~ shipments® weight shipments weight

1-10 1bs. 31% 7% 1-10.9 1bs. 37% 2%
11-20 26 18 11-21.9 12 2
21-50 37 L9 22-72.5 2l
51-100 6 16 72.6-109.9 6 5
101-200 1 3 110-219.9 9 11
201-1100 1 7 220-139.9 6 1l

' Lo & over 6 58

- Sources For B.C. to Yukon Flights: Canadian Pacific Airlines.
Por B.E.A. Flights: D.G. Little, "Air Preighting,"
The Journal of the Institute of Transport, London:
Sept. 1962, p. 373. .

@Includes all shipments during four sample weeks, 1967.

brpe B.E.A. weight groupings have been transformed from
kilograms to pounds. .

Note: The percentages may not add dus to rounding.




“national routes where 1ncent1ves do ex1st), and except for
emergency shlpmenus the Air Stream may be far too exXpensive -
compared. to the other streans. If this were the oase specific
rate decreases for larger shloments provide a potentlal for
1ncrea51ng total freight for Air Stream. 4

of the southbound Alr Stream commodltles 27%rof the
shlpment paokages contalned fllm and video tapes, and fufs;

?,whlle the remalnlng 73% of packages involved a large mmber of
commodity groupings, eech;of whioh consisted of only a‘small

percentage’offtotal shipments.lse Thekgeneral frelght volume

' 1tself was only a quarter of the northbound Alr Stream volume.

2. Cost per Transport Stream

Hav1ng 1ooked at the type of commodities travelllng
along the- three transportaulon streams, flt will now be desir-
able to indicate the ohlef orlglns of frelght volume g01ng
’;1nto the Yukon. The orlgln-destlnatlon path w1th the 1argest
trafflc, Vancouver to Yukon can then be convenlently used to
:outllne a cost “or rate, comparlson for all three transporta—
tlon streams into the Yukon. o

Abprox1mately 80ﬁ of the general frelght trucklng
volume into the‘Yukon is carrled by two firms, Canadian Frelght—
3wajs Ltd.‘and Leiselle‘Transport‘Ltd.lu While L01selle has
- about u07 of its traffic orlglnatlng in bdmonton and 60ﬁ in

Dawson Creek, Canadian Frelghtways has about 30% of its

- 13. Canadian Pacific Airlines.

1ly. Canadian Freightways Ltd.; Loiselle Transport Libd.
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traffic comlng from Edmonton and Calgary, 20% from Dewson '
Creek, and AO% from Vancouver. Bven thoagh much of the Dawson
Creek freight cams up by P.G.E, from Vancouver 1t is the AO%
comlng directly from Vancouver by truck that is of 1nterest
Tfor rate comparison, | |

The scheduled alrllne frelght into the Yukon has

'about 70% orlglnatlng in Vancouver (75% of this destlned for

Whltehorse, 20% for Watson Lake) and almost all of the balance

coming from Edmonton (70% of thls to Whltehorse, 157 to Watson

,Lake and 107 to Dawson). 15

Vancouver 1s the southern terminal of the White Pass

end Yukon Route Stream, and it is the only orlgln for freight’
from the Vancouver areg bound for the’Yukon.v

The rates for general frelght travelllng along the
fthree transportatlon streams to the Yukon are compared in
- TABLE XII. Whlle Canadian Frelghtways has only one rate for
' more than 90% of the goods sent to the Yukon and Canadian
Paclflc Alrllnes Gompany similarly has only one air express
and one air frelght rate, a problem for comparlson does arise
/due to the many dlfferent rates ~existing on the Whlte Pass and
Yukon Route. ’

‘ The sample rates that are used for the Whlte Pass‘
and Yukon Route Stream therefore are a low (Item 80) a medlumi
(Item 55) and a high level rate (Itenm 25) More specifically,
Ttem 80 1ncludes maohlnery. Item 55 exists of packaged gro-
ceries such as vegetables ‘hardy frults » and household sundries

'(packaged dry or in glass), whlle Item 25 includes a large

g 15.‘Canad1an Paclflc'Alrllnes.
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TABLE XIT

COMPARISON OF FREIGHT RATES (IN DOLLARS) FOR THg THREE
TRANSPORTATION STREAMS INTO THE YUXON (per C.W.T. ), 1967

"

Minimum White Pass and Yukon Route

As Vancouver to Wabtson Lake

Truek Air

36M

Weight b ‘
(1bs) Item 80 Item 55 Item 25 Freight~  Express
10 5.50 5.50 6.30 7.81 6.60 .30
50 - 5.50 5.50 6.30 7.81 11.85 21.50
100 5.50 5.50 6.30 7.81 19.35 43.00
500 l1e 30 5.10 6. 30 7.60 18.50 113.00
1M 3.96 © 1. 51 5.71 7+29 s 3%
10M 351 L.16 .96 5.95 3 S
36M 2.95 3+55 .25 li. 00 3% %
B, Vancouver to Whitshorse
10 L.50 .50 5.50- 8.23 6,60 L. 90
50 .50 L.50 5.50 8.23 11.85 2l1. 50
100 11.50 .50 5.50 8.23 19.35 119,00
500 3.50 lte 30 5.50 8.07 18.50 19.00
14 3.25 3.80 5.00 7.81 , % o
10M 2.75 3.440 L. 20 6. 38 2% 3%
2.50 3.10 3.80

5,15 3 1

continued mnext page

84hen the minimum weight is less than 100 pounds the given
dollar rate is the actual rate for the weight listed.
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TABLE XII (cont'd)

- COMPARISON OF FREIGHT RATES (IN DOLLARS) FOR THE THREE
TRANSPORTATION STREAMS INTO THE YUKON (per C.W.T.%), 1967

G.‘Vancou#ér to Mayo

Minimum White Pass and Yukon Route Truck® CAdr
Weight g , ‘ ‘ ‘ ——g'
(1bs.) Item 80  Item 55 Item 25 : Freight Express
10 5,00 .5.80. 7.00 - 10.83 0 8.35 6.20
50 5,00  5.80 7.00 10.83  15.35  31.00
100 - 5,00 5,80 7.00 - 10.83 2h..95 62.00
500 -~ 5.00  5.80 7,00 10.32 2,10 62.00
e 4. 70 5.25 645 10,060 e s
©10M 3.80 . bL.hy5 5.25 7.88 % R

36M

D. Vanéouver‘to°Dawsoh City

0 5,60  6.40  7.60  11.25 9,10 7.20
50 © . 5,60 6,40 7.60 11.25 16.85 36,00
100 5.60 6.0 T7.60 o 11.25 27.75  72.00
500 - 5.60 . 6.140 7.60 10.57  26.90 72400
w - 5.25 5.80 7,00 10.31 o %
10M Le25 .90 - B.70 8.13 3% 3%
3,60 .90 6,90 5 4

36 .20 -

 Source:; Published rates of White Pass and Yukon Route;
: Canadian Freightways Ltd.; and Canadian Pacific
CAirlines. R ~ o :

bin order to have‘the‘rates on an éQual service basis, the'air
freight includes a charge for pickup and delivery, a minimum
of $1.35, or 50¢ per 100 pounds. ‘ e

cThe truck rates to Mayo and Dawson are made up of the Can-
adian Freightways rate to Whitehorse, plus an additional
- .charge for further shipment by another company.

3 E?single&airaShipmént of this size is extremely unlikely due.
~ to plane limitations. (Note: a company shipment of 2 crates is
'in the case of air cargo regarded as two shipments.
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number‘Of goods;ranging'from'adding~macnines;'carpete,‘furni-
ture, and refrlgerators to sallboats.l |

The truck rates can be considered nrlce eompetltlve
only To the hlgh level rates of the Whlte Pass and Yukon Route.,
TABLE XII shows that thls competltlveness is strongest for the
Vancouver to Watson Lake route. Except for the full truck-
load (36, OOO pounds) rate where trueklng is less expensivs,
the truck rate is on the average about 20% higher than the
hlgh Whlte Pass and Yukon Route rate.r For the Vancouver to

Whltehorse route, though, the truck rate is about 50% hlgner

‘than the hlgh level White Pass and Yukon Route rate. Thls

: rate dlfference of 507 is contlnued for Vancouver to Dawson

and Mayo routes.

The Alr Stream rates can be con51dered price com-

petitive for shlpments under 50 pounds. Shlpments of 10 pounds

or less, sent v1a Alr Stream, are even as cheap as, or cheaper

than shlpments sent along the two other stremns.' The Alr

\Stream is thus in an excellent competltlve p051t10n for small

shipments. For larger shlpments the prlee competltlveness of

lthe Air,Stream decreases greatly. Dependlng on the destinaJ

tion and the shlpment smze, the Air Stream rate may be from

150% to 2507 higher than correspondlng rates on the other

streams.

4 concludlng comparison-can be made, regarding the

cost of. tranSport per transportatlon stream, when relating the

"revenue~of shlpplng a ton,of goods to the actual miles travelled

, ‘16. White Paes,and,Ynkon~Route.
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(TABLE XIII) These revenue per ton-mile flgures show that the

truck rate when con31dered per ton-mlle is almost the same as

: the Whlce Pass and Yukon Route . rate. This is even though the

R A :
- latter is based on an 850~nautical mile~7 (980 land mlle) ocean

urlp, normally ocesan ton—mlle costs are con31derably lower ‘than

truck ton-mile costs.

| TABLE xIII;

RQVENHE PER TON-MILE RANGES FOR THE THREE TRANSPORTATIOV
‘ STREAMS FROV’VANCOUVER INTO THE YUKDN 1967 :

*Transport Origin and Distance - Rate Revenue,per'

Stream‘ - Degtination ‘ (in;miles) ~ Range kVton+mile rangekuk
Truck  Van.to W.Lake 1u7orc‘ $u;OO—;7°81 S f-10.64
WP Y.R,:Van.t¢ W,Laké, 1370 $2.95- 6,30 L.lg- 9.2¢
‘ Tfu¢k !‘ | van.to'whitehorse~ i75o> $5;15.,8.23 “5.9¢-f9;u¢,1 |  §

W.P.& Y.R. Van.bo Whitehorse 1090  $2.50- 5.50  L.b¢-10.1¢

CAir Van.to W.Lake and s ~ o |
S . Whitehorse 1900 $18.50-49.00 41.2¢/-108.9¢

“Source: previous rate tables.

Looklng at similar data for the ‘total Unlted States,
‘ average revenue per ton—mlle of domestlc frelght for 196& was
1.3¢ for rail, 6.5¢ for*motor~oarr1ers, 0.3¢ for inland water-

way51 and 21‘7¢ for domestic trunk_airlines.18  While this is

17, Brown‘ _R° 01t., Pe le

18, M.D. Dawson, "A Technlque of Air Cargo Market Research "
- Papers - Sixth Annual Meetlng,kTranSportatlon Research Forum
(Oxford Indlana" Richard 5. Cross Co., 1965), p.‘289.
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not a valid comparlson, it does to a small extent prov1de a.

: kframe of reference for comparison. This is espe01ally so for
southbound OT'es. k |
The rates for southbound ore concentrates and

asbestos fibers shipped almost exolusively on the White Pass -

and Yukon Route, are much lower than northbound general frelght
rates. Thus the rate from Whitehorse to Vancouver is $17 00
peroton for ore concentrates and $16.00 per ton for a‘sbestos.19
This comes to about 1. 56¢ and 1.47¢ revenue per ton~m11e‘ |
respectlvely, a falrly low rate when considerlng the Unlted

States ton-mlle data above.

3. Servicse Level per’Transport Stream

: The dlstrlbutlon strategy that makes flrms elect
certaln transportatlon streams 1nvolves more, though than gust 8
: the publlshed cost of transport. A recent survey was conducted
by "Trafflc Management" magazlne in the U, S. "to determlne what
factors led to the selectlon of a carrler. ?9t They concluded
that tlme 1n-tran31t was the most 1mportant followed by on-time
~performance, shlpment traclng and in fourth place freight
charges.21 The final measurement and comparlson of freight'
services w1ll therefore be concerned with time 1n—tran51t for

‘transport to the Yukon,

'19.rWhite Pass and Yukon'Route.

~ 20. C.C, Watson "Rallways' Big Role in Total PD Concept "
Canadlan Transportatlon April 1967, DPe 3l :

21. Ibld.
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’The adrantages that arise to the user of diffsrent‘
transport systems due to shorter time in—fransit oocur mainly
in six categories. These are interest on capltal invested in
shipments on route' stora5e Warehou31ng costs; size of inven-
tories needed; obsolescence“flekibility in adapting‘to changing
' marketing'demands and 1astly, better service and greater -
customer satlsfactlon.zo, Tbe 31gn1flcance of thess factors
varles, of course,‘for the varlous tranSport users and the
: dlfferent products transported.o | k

The number of days for tlme 1n-trans1t for the three
transportatlon streams from Vancouver 1nto the Yukon is shown
in TABLE XIV. In each case 1n-trans1t tlme is shown to have a
miﬁimum‘and e max1mum number‘of days. The mlnlmum is acblevod
1n the most optlmum case when as in the Whlte Pass and Yukon
Route example, perlshaoles are dellvered to the shlp the day
' before it sails north.k Flve days later these scart arr1v1ng
} in'Whitehorse. The max1mum time in-transit is arrlved at When
the day furthest from a departure date 1s chosen as day 1 w1th
 the maximum - belng the last day‘when a shlpment may arrive at
VltS destlnatlon. : | |

The minimum tlme 1n-tran31t for the White Pass and
Yukon Route is achleved only w1th perlshables. - Normal ship-
ments to Whltehorse take on the average almost tw1ce as long
swhen the shlpment is sent to the shlp Just before departure

time, and may at the most take as long as 28 days.

- 22. A.D, Groenewege, "A Key to Profits,™ Ganadlan Iranspor-
tatlon, Sept. 1966 De 27- , .
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TABLE XIV

TIME IN-TRANSIT FOR THE THREE TRANSPORTATION
STREAMS FROM VANCOUVER TO YUKON POINTS, 1967

Transportation Time In- Destination ‘
Stream Transit Whitehorse Watson Lake Mayo

White Pass &

Yukon Route: Minimum (days) 5 7 8
Maximum (days) 29 28 29
Trucking: ‘ vMinhnum (days) 5 5 6
| Maximum (days) 9 15 12
Air: Minimum (days) 1 1 1
Maximum (days)? 2 2 2

Source: White Pass and Yukon Route; Canadian Freightways Ltd;
Canadian Pacific Airlines.

*Maximun days for Air are for summer schedule onlye.
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Whlle the minimum times 1n-tran51t in TABLE XTIV are

about ‘the same for the Trucking and the White Pass and Yukon

rRoute Streams a very 31gn1f1oant dlfference exists for the

max1mum times. Thus the White Pass and Yukon Route times in-

' tran81t when compared to the Trucklng Stream, may be as much

as three times as great to Whltehorse, and tw1ce as great to

Watson Lake, Dawson, and Mayo. The watson Lake maximum is

large as only one truck makes the weekly trlp from Dawson

Cresk north to Watson Lake. In the case that the truck ig

completely full (whlch 1s not a common occurrence) a shlpment

will have to walt untll the follow1ng week for the next de-

parturer
The tlme 1n-transit advantage of the Trucklng Stream-

also becomes apparent 1n another way.' It is thus~pos31ble for

ralmost all Trucklng Stream shlpments to approaoh the minimum

tlme 1n-tran81t. For the Whlte Pass and Yukon Route Stream~

only perlshables can approach this mlnlmum level. It may be

"sald that for general shipments, the Whlte Pass and Yukon Route

Stream mlnlmum tlme 1n-tran51t is almost tw1oe that of the -

\”Trucklng Stream.

The times 1n—tran31t for: the Alr Stream are valld
forfthe summer season only, that 1s from April untll Septem-
ber. Thls perlod 1ncludes the sprlng breakup and fall freeze-

over, At other times of the year, the m1n1mum/max1mum times

':in-transit for Mayo increase t0~2/u days. There is thus a

~.considerable tlme in-transit 1mprovement for the summer Season.
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While the Trucking Stream has the competitive edge
over the White Pass and Yukon Route Stream for time in-transit,
the latter offers better services when temperature controls
are an important‘factor. The White Pass and Yukon Route thus
is capable of supplying heated and vented containers, as well
as cooler and freezer services. The Trucking Stream can supply
refrigerated trailers only if one customer wants to send a
truckload of goods. An examplé of this is when truckloads of
meat are sent from Alberta to the Yukon.

The measurement of freight services into the Yukon
has thus shown the leading role that the White Pass and Yukon
Route haé. A’prime reason for its dominance seems to be the
generally lower rates compared to thé White Pass and Yukon
Route Stream. The Trucking Stream has a timé in-transit adven -
tage although its rates are slighﬁly’higher. The Air Stream
is by far the fastest means of shipping to the Yukon, and for
shipmenté under 50 pounds it is also véry price comm titive.
For larger shipments the cost of shipping Ey.Air Stream is
so much more, though, that very few indeed find it advantageous

to ship by air.




CHAPTER IV
I. FREIGHT FORECASTING IN GENERAL

~Introduction

“Once the frelght serv1oes of a- country have been
measured for a. one-year perlod thls measurement can be used

as a ba31s for forecastlng lrelght for some fubture perlod It

o 1s normal to take data for a success1on of years, and to matn—‘

ematlcally progect this data forward to arrlve at a forecas».
Very often though espe01ally for less developed countrles
the lack of data collectlon makes frelént forecastlng dlfllCuﬁJo
ThlS dlfflculty may even be compounded by characterlstlcs of
the economy 1tself. In other cases few dlfflculties arlse and
‘good forecasts can be achieved from natlonally collected data.
For Canada it is possible to arrlve at excellent
correlations between say alr frelght revenue (goods) ton-mlles
or.- total 1nter01ty transport ton—mlles, and the Gross Natlonal
Product eoonomlc 1nd10ator. Thls correlatlon can then be used
: to prov1de a good frelght forecast for at least the next flve'
'years. In other countrles a forecast presents a much larger
problem. Thls is not only due to the 1nsufflclency of data,
but also because these countrles often have the export 31de of
- their economy depend on a few maln staple products. World

; market prlces for these: products may ea81ly experlence un-

WS s
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predlctable changes and thereby cause 51gn1llcant 1ncreases‘or
decreases in exports as well as in - the level oI frelght travel.

| While these uncertalntles do exist, an understandlng :
;and forecasting of freight movement and thns an understandlng
of the potential deflclencles of the existing transport system;:
;can“beyof some 31gn1flcance~tofa country‘s economy.
| Thus forecasts nay "detect developlng trends in
1ndustry, and ass1st firms in nredlctlng business condltlons
and‘botential Sales.”l They may show where new 1nvestments are :
necessary,‘or Where ccvernment pressure is deemed desirable to
encourage exten51on or enlargement of the transpOrtation'net—
work in a natlonally more optlmum direction. Forecasts mey
dalso give encouragement to 00531b1e rate adJustments. |

A frelght forecast eSpeclally a natlonal one, should

always be 1ooked at w1th cautlon. While 1t may in total pro-
‘sent a relatlvely accurate forecast 1tnmay;on the other hand
hide important 1nternal variations. Whils estlmates of total
‘:trafllc demand may thus prov1de a rough measure of future

stransport requlrements, they must be supplemented by studles

. of the transport system as a whole, along with detalled analyses

's~of planned 1ndustr1a1 progects and a cons1deratlon of other
: > ;
planned developments.
‘To arrive at specific physical requirements fof;-

o transport and to determine financial needs, it is essential to

1. D, Eldon, "Transportatlon Statlstlcs b Royal Comm1531onl“
. on. Transportatlon Vol. 3 (Ottawa: Queen's Prlnter and Gon-:
‘troller of Statlonery, 1962), pe l1l. -

Hj~,~ 2 Wilfred Owen, Strategy for Mobility, Transport. Research;,
e;lprogram, (washlngton, D.T.: The Brookings Institution, 196l),




- 50 -

depart from total estimates of freight and build theée esti-
mates from the ground up. Such a build-up is based on a
knowledge of the "existing regional transport plant” and its
current utilizatidn, as well as an estimate of the édditional
transport demands resulting from "regional economic and social
goals,” |

’ A case in point is Owen's example of India's Second
’g_blg,m,)'L The provision of sufficieﬁt railway facilities was to
a 1arge extent based on a forecast of rall freight. While the
forecast was quite accurate, shortages still developed becauss
of the uneven distribution of the traffic burden. Overall
figures concealed actual conditions of transport supply and
demand for specific routes. .Failure to debermine new plant
locations and to estimate important geographic factors in
advance meant that traffic flows could not be anticipated.
The result was that serious congestion developed in certain

parts of the rail system.

Techniques for Forecasting

For the development of a freight Fforecast itself,
- several general approaches are availables
(1) a freehand line of trend drawn through the annual

data for total freight in ton-miles and extrapolated
forward for x number of years;

3. Ibid.
lie Ibid., p. 66.
5. J.D. Murphy, Airline Passenger Forecasts and Forecast-

'ing Methodology (unpublished Master's thesis, The University of
British Columbia, Vancouver, 1965).
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(2) a least-squares trend line fitted mathematically to
past data on total freight in ton-miles, and carried
forward; : : ; ,

’\(3)~a correlation of total freight ton-miles with an ‘
economic indicator such as gross national product or

~disposable income connecting future freight increases
with rises in the national economy ; :

,(h)4marketing.surveys;

(5) a determination of“féctors that cause freight move-

: ment: to be at a certain level, and assigning weights
to these factors.

The firSt two approaches might provide an adequate
forecast for a developed economy (along'Wifh minor adjustment
due to cbnsideration of the other four approaches). For a
developing economy théugh, due to the lack'of dafa as,ﬁell‘asr
the significance of a few primary industries, a forécast would
have to revolve around the fifth approach. Thué‘a later‘fore-
cast example will~show‘how even though past figures may be
available for'a,trend’projeotioh inbto the,hear,future, a sub-
stantial‘deviation from'these projectedﬁfigurés may'result’”
due to the change inkmagnitude’of some determiﬁing’factors.

| "The heart of the forecasting‘prdbiam(theh is‘really
three probiems: ‘first, to identify the factors which determine
'the‘future level of freight; Secondly, tb devélop weights to k
bé assigned to each of the causal factors; and thirdly,’to
decide upOnythe;moét likely‘future magnitude of the determin-
ing factors;"6 |

6. Civil Aeronautics Board, Forecasts of Passenger Traffic

of the Domestic Trunk Air Carrisrs, Domestie Operations Scheduled
Service, 1965-75, (Washington, D.C.:. ResSearch and Statistics
Division, Bureau of Accounts and Statistics, 1965).
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‘Examples of Foreeasts

' It may be desirable at this stage to look at several
sample forecasts showing an appllcatlon of the above approaches
sf;‘ after which the Yukon will be used as a case study for frelght
k - forecasting in a developlng region.

A United Nations etudy on'fhe Economic developﬁeﬁt in

COlombia7 also includes an gnalysis of the 1953 state'of the

@?',/> ; transportation system, as well as a 10 year'ferecast for
| | passenger and freight traffic. ,Taking figures‘from 1925 to
1953, the study uses“a‘logarithmic'scale to show the relation-
ship that exists between the gfess product generated by freight
and the annual guantum of agriculturel 1ndustr1al and mlnlng
production, of bulldlng act1v1t1es, and - of 1mports and exports
~of goods.. : | |
| This relationship is then quantified, so thatf"evefy
’l-per-cent'increment‘in the value (at constant‘priceS) of pre~‘
rduotlon bulldlng act1v1tles and forelgn trade in goods was
”llnked to a 1. 7-per cent 1ncrement in the gross product gen=-
erated by frelght" 8 This relatlonshlp (des1gnated as an
elastlclty coefficient "for convenlence sake") 1s then used
as a criterion on whlch grewth estlmateseof gross product of
'transporteCan be baSéd.e‘The‘study alse‘assumes that‘therei
;eWill be some lowering'of transport costs (due to imprbveﬁent'

of transport facilities) and thus arbitrarily sets the ratio,

7+ United Nations, Department of Economic and Social
Affalrs, Analysis and Progectlons of Economic Develqpment ITT
The: Economic Development of Colombla (Geneva‘ United Nations .
‘ Publlcatlons 19570, : k

8. Ibid., p. 371
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end thus the elasticity coefficient, to be only l.h. Having
already decided, through an anlysis of present and future
prospects, on two possible rates of growth for the production,
construction and trade industries,9 the study then combines
these figures to arrive at a forecast for the gross product

generated in the transport sector (TABLE XV).
TABLE XV

- COLOMBIA: PRODUCTIONS OF GROSS3 PRODUCTO
GENERATED IN FREIGHT TRANSPORT, 1953-65

1965
1953 Hypothesis A Hypothesis B

Rate of Growth of
production, construc-

tion and trade . . . . == 6.5 9
BElasticity-coefficient

of transport o e e e 1.7 Lot ' 1.l
Rate of Growth of gross ;

product from transport - 9.0 7.0
Gross producta e« o+ . 336 960 - 755
®Millions of pesos at 1950 prices.

In addition to the total freight correlation and
freight forecast the Colombia study also establiéhes correla-
tions between individual transport modes and economic indica-
tors. More than likely, a forecast per mode is of more value

~ for the formation of government transport policy and for pri-

vate agencies than a total freight forecast. In some cases,

9.The Study has a more optimistic annual growth rate of 6.5%
and a less optimistic one of l.9%.

10. Uniteg Nations, Department of Economic and Social Affairs,
QRO Cito ] po 3720 ’ )
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eﬁhough,‘it may be possible that both, correletions end result-
ing forecasts, are of 11tt1e value due to concealment of valu—;
’;able regional data.
The Colombla frelght forecast is an excellent example
~of how & causal relationship can be establlshed between an
scononmic - 1nd10ator (in this case production, constructlon and
‘trade), and a’ Irelght transport indicator (1n thls case the
_product generated;by frelght,transport,yln‘peso currency), and
howfthis oorrelation along withoan'estimation“of~the probable
growth rate of the economic lndlcator can be used to establlsh
a frelght forecast A necessary prereoulslte was of course
the avallablllty of data. The follow1ng_example uses ton-
mlles”to establlsh a sxm;lar«relationship. |

A reoenﬁ unpublished paper on‘the oOrrelation of
‘~economlc 1nd1cators with revenue (goods) ton-mlles for Canadlan‘,
domestlc air frelght found an extremely hlgh correlatlon for |
various 1ndicators.1lf Thus “the correlatlon faotor between the
’ Canad1an Gross National Product at 1949 prlces “and “the domestlc
revenue ton-mlles was found to be a hlgh 9865 (TABLE XVI)
A 31m11arly good.correlatlon was found between the annual whole=
"sale trede,in Canada and domestic revenue (goods) ton~mi1es.
 ;Both‘correlations suggest of course that'increases for eoonomic

indicators will to a very high7degree be the explanation for

, 11.‘1 L, Proctor, "The Correlation of mconomlc Indlcators
- with Capadian Domestlc Revenus (Goods) Ton-Miles" (unpubllshed
. paper, The Unlver81ty of British Columbia, 1967)
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TABLE XVI

CORRELATION OF G.N.P., AT CONSTANT
(1949 DOLLAR) PRICES WITH CANADTAN
DOMESTIC REVENUE (GOODS) TON-MILES

Year ($, in millions) Revenue Ton-Miles (Millions)
1955 21,920 18.L
1956 23,811 o 21.1
1957 2l, 117 23.9
1958 - 2L, 397 26.0
1959 25,2112 29.2
1960 : 25,849 , 31.5
1961 26,515 3l
1962 28,275 - 39.1
1963 - 29,740 ' 2.8
196 31, 663 2.0
196 : 33,770 6l1.3

Correlation factor L = ,9865

Sourcet I.L. Proctor, "The Correlation of Economic
Indicators with Canadian Domestic Revenue (Goods)
Ton-Miles" (unpublished paper, The University
of British Columbia, 1967), Appendix, p. 2.
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"similar percentage increases in air freight‘ton-miles.12

' ‘when looking at the botal Canadian freight system,
and the ton-mlles performed per mode, the correlatlon to tbe
Gross Natlonal Product (at l9h9 Dollar prices) is also very
good. For the set of data shown in TABLE B-T in Appendix B
the correlatlon‘was found to be .9726 It should be noted
‘tnough that whlle this correlation with the G N P. would pro-o
V1de a good basis for a total ton-mlles forecast it is not |
'1mplled that the total ton—mlles forecast arrived at will be
used without careful evaluatlon.

' If a value - can‘be establlshed then a frelght fore-
cast for a developed economy can be obtalned by using the
correlatlon with economic 1nd10ators such as the G.N.P. as a
basis. ThlS bas1s could then be enlarged upon by a graphlc
trend analy31s.A |

A graph‘plotting G.N.P. at 1949 Dollar’prioes’agaihst '
tlme and total ton-miles: agalnst time would show that Lon-mlles
werse exnerlenc1ng larger increases in the last two years. k
- This may be a 31gn1flcant change which is not apparent when
looklng only at the correlation. The frelght forecast there-
fore should 1ncorporate this new trend as well. ’
| “For g developlng economy such as the Yukon, a past
‘hlstory approach to forecastlng, even if oomplete data on

. economic indicators were avallable, would not be too valuable.

12. It should be noted here that whlle the correlation fork
the 11 years is very high, the increase in ton-miles for 196l
‘and 1965 is rather large. Thus if the G.Y,P, and air ton-
- miles correlation were used as a basis for an air freight fore-
- cast this factor, which may be partially due to lower rates,
~-should be given addltlonal welghtlng.,
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A:corrélation would not present a proper account,offthe impact
of present exploration and development activities.

A company forecast'by Canadian PaCific‘Airiines for
air freight into the Yukon‘substantiates how & historical
trend analysis, if used as the only basis for forecasting, can
prov1de a very nlsleadlnD plcture. A trend line fitted to the

"196u to 1957 vyearly data would suggest freight lincreases aver-
aging about 10% per annum for the 1968 to 1972 period. The
actual forecast by C.P. A for 1969 and the following three
years predicts yearly increases of 29% l: It may therefore be

‘assumed that the Iorecast 1ncorporates an outside factor whlch
wlll influence the frelght level, but which cannot be found
from‘historioal‘data. Most~probably this outside factor is
the'introduction'of‘BOeing,737"jet planes on British Columbia-
Yukon routes, as well as possibly a decrsase in certain freight
rates. There is also the possibility that this forec@st,is
overly optlmlstlc. |

The final forecast example that w1ll be looked at
here is the Alaska Highway paving study.lu One of its objec-
tives is to forecast the amount of traffic that will exist on
different sections of the highway‘in the next twenty years. As
'ﬁhe unit of measurement for tfuck traffic is the number of

commercial trucks using only‘the Alaska Highway itself, the

13. Canadian Pacific Airline comparny sources.

1L, Stanford Research Instltute, Improvement Program for
the Alaska Highway, Prepared for the Department of Northern
Affairs and National Resources (Ottawa: Queen's Prlnter_and
Controller of Stationery, 1966). ~ : SRR
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results are of limited significance for a forecast of freight
in the total Yukon economy. |

The study suggests that truck traffic‘from Southern
B.C. and Alberta to Watson Lake and Whitehorse will experisnoe
an annual growth rate of 5 per cent.l5 While this represents
only changes in yearly truck vehicle-miles, it does at least
to some extent suggest what actual tonnage increases may be.
The study also expects an annﬁal growth rate of 6% for the
section from Whitehorse to Dawson and Maﬁb, while‘only 2%
growth rates are forecast for traffio between a) Fort St. John
and Watson Laké, and b) Watson Lake and Whitehorse.l

While the Stanford Research Institute made an esti-
mation, through questionnsires and actual field sampling, of
truck traffic for 196l, it arrived at its forecast figures
mainly through an evaluation of the effect whiqh various fac-
tors might have on the growth of the economy>and thus the
growth of truck traffic. The Yukon being a resources-oriented
economy, the main factor is of course minerai qnd‘petroleum
exploration and development. | ’

Concluding‘then, a freight forecast should have
two major considerations. First,'a general economic indica-
tor such as Gross National Product, along with an indicator
of the yearly transport product will, if available, be of
variable value as a basis for prediction, Secondly, a detailed
surveillance of explorational and developmental changes in

resource and secondary industries is necessary, as complement,

15. Ibido, po VI"léo
16. Ibid.
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~

to include the impact of planned activities on the transporta-~
tion industry. While more difficult, it may also be desirable
to find out if market price and demand fluctuations for these
resources may have much effect on transportation requirements

17

for these industries.

II. CASE STUDY ON THE YUKON

l. Problems and-Considerations
| There are two basic difficulties that prevent a
sophisticated approach to a forecasé of freight in the Yukon
€CONOoMy » thronly is there a critical lack of past data for
- the region. (All economic indicators are published together
with those of the Northwest Territories or with British Colum-
bia, and not for the Yukon alone). There are also at present
developmental changes occurring that will substantially alter
the Yukon's econony. Thus, in a reéent paper given at the
1967 Alaska CentenniallOonference, Mr. C, J. Brown said that
while recent mineral output in the Yukon has b@en about $12
million, this should rise to about $30 million by 1970, and
could exceed $50 million by 1975018
Due to the present surge of development activity,
the correlation technique, based on the relation bstween
freight and time, is of little help. One could for example

compare the Total northbound freight of the White Pass and

17. For the Yukon, an example of this is tungsten. When
the price of tungsten dropped in 1963, Canada Tungsten on the
Yukon-Northwest Territories border closed down its operations

for part of the year.

18. Brown, ibid., p. 5.
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Yukon Railway with the Canadian Gross National Product (TABLE ;

B-II Appendix B). The oorrelatlon coeff1c1ent isr = 8358;

which seems reasonably good. A graphic representatlon of this

‘rdata would suggest that for every 1 per cent increase in the

- G.N.P., there would be a 2 per cent increase in the tons of

freight franspOrted. Assuming that the G N. P, continues gfow-
ing at the level of the past 5 years it shouli 1norease from |
the estimated 1967 level of $37.2 billion (1949 dollars) to
$51.6 billion by 1975 (yearly increments of $1.8 billion). This
39% 1ncrease in G,N, P would mean a 78% increase during the same

perlod for northbound freight through the relatlonshlp estab-

/ 1lshed above, Thls in turn would mean. approx1mate1v a 7 57
yearly increase, which is an unrealistically high conclusion

- not recognizing what hasaactually'occurred in the Yukon in

recent years.

It does not account for the fact that there was almost
no change in the level of W.P, and Y.R, frelght for the four
years up to 1965. The level of frelvht then'lncreased by about
50/ by 1967, mainly due to the construction for Cassiar Asbestos
at Clinton. Creek, for the New Imperial Mine near Whitehorse,
for Anvil Mlnes at Ross Rlver and for several small operatlons.
On the ba31s of this hlstorlcal analysis it is not possible to
assume that mining operations will continue to keep growing at
this high'rate. ,

The‘technique used to establish a freight forecast ﬁlll
therefore be based not on a correlation with economic 1ndlcators

but on a sector analys1s. The northbound freight will be based
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on‘thé different tranéoortation stresams that exist, 'namely~
(a) the White Pass and Yukon Route Stream (w1tn ship from
‘Vancouver to Skagway, by rallway from Skagway to Whltehorse,'
and by truck to various points in the Yukon); (b) the Truck-
1ng Stream (from various Alberta and British Columbis pdints
(including Dawson Creek, which is the end terminal for the
Pacific Great Eastern raiiway from Vancouver)‘to the Yukoh);
~and (c) the Air_Stream'(from‘Vancouver, Edmonton, and inter-
mediate ?oints via Caﬁadian Pacific Airlines to the Yukon).

Forisoﬁthbound freight, which consists mainly of
ore concentrates and other mineral products, the analysis
1ooks mainly at the users of the above streams, that is the
presently‘existing and the plannedymining developments in
the Yukon area. ' ‘

To achieve the forecast, the 196l freight measure-
ment of thé preﬁious chapter was updated through mining and
transportatlon company sources to obtaln a measurement for
the year 1967.19 The tlme,perlod used}for the forecast is
‘1967 tof1975,20 Beyond this point there are just too many

uncertainties.

19. As much of the tonnage information received was of a ,
confidential nature, it was necessary to base the forecast on.
an index system. The pertinent growth information is stlll
apparent. :

20, 1974 is the year that all the presently considered
serious mining developments should . with some certainty have
been brought into the production stage, so that by 1975 a
reasonable stabilify should have returned to tha economy.
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; With reSéect to annual growth_rates‘fsevefal aSsump-
‘tions were"made. The Stanford Research Instltute rate of 5
for vehicle;miles growthz (whlch refers to traffic between the
E'Yukon and Canadlan revlons other than Canadlan Alaska nghway‘
‘communltles) was’ adopted for the growth in general frelght ;
truck trafflc, both north and southbound.22 QOP of the north-
bound truck frelght and 36? of the northbound W.P. & Y, R. frelght
- wers fuel 011 and gas, and again a 5% annual growth rate was
used. The 1967 level of northbound general freight on the
W.P. and Y. R. utream was felt to be very high (as it was about
50/ more than in 196l.). For that reason the trafflc was broken
‘down into. that g01ng to. Whltehorse, and that going on further |

to Watson Lake area, Dawson\and Mayo area, and New Central '

. Yukon area. Parenthetloally, the New Central Yukon area is

51tuated north and northeast of Whltehorse and is meant to
' 1nclude all those mining developments that are presently
belng opened up; it 1ncludes among others, Anv1l Mines, New
f‘Imperlal Mlnes and Ca581ar Asbestos Cllnton Creek but not
the establlshed towns of Dawson and Nayo whloh are in the same
area. ’ | | :
The different W.P. and Y.Rg,freight'destinations are

kiooked at,se@arately in determining freight grOwth;rates.:,A

21. Stanford Research Institute, op. cit., p. VI-16.

. 22+ - While the Stanford study on the one hand does not in-
corporate the extraordinary mining activities in the late six-
ties (eSpe01ally the Anvil Mines development) there was on
the other hand the recent decrease in Yukon ponulatlon.f It
thus seems that a 5% growth rate is the most realistic one
before better economic flgures are avallable. :
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“ 5% growth rate is assumed for Whitehorse, while the Dawson
aﬁd Mayo rate is assumed to bs a little lower, and tﬁe Watson
Lake area (1nclud1no Cass:.ar, B.C.) should have a 1ow growth
rate of about 2%. No rate, however, can be assumed for the
growth of the New Central Yukon ares. Rather all develop~
ments are considered separately and, malnly through company

~,est1mates an estimate is made for their future general freight

, volumes. ~ | | |

Finally, the previously mentioned Canadian Pacific
Airlines company Torecast growth rats of 29% per annum for
1968 to 1972 was adopted for airifreight, while a slightly‘

lower rate of 20% was chosen for the last years up to 1975.

2+ The Actual Freight’Forecast

| TABLE AVII then shows the results for the forecast
of frelght including general‘frelght and petroleum products,
into and out of the Yukon. While an index‘oomparison is used
for northbound and southbound freight, it“may be pointed out
that the total northbound frelght tonnage is roughly twenty-
two tlmes as large as the southbound tonnage.
The forecast growth of general freight, averaged
over the fofecast period, representStapproximately a 5%
yearly increase for northbound and southbound directions. The
most significant tomnage change will of course occur in the
shipment of ore concentrates and asbestos fiber out of the
Yukon. A large number of mining developments are either

presently taking place or are being seriously considered for

23. Ibid.
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TABLE XVIT

YUKON: PROJECTION OF FREIGHT™

1967-1975
: Percent of Index
Northbound Total Tons Value
into Yukon 1967 1976 1967 1975
(a) W.P.& Y.R.Strean 68.5%  68.3% 68.5 102.5
(b) Truck Stream’ 31.1  30.L 31.1 0 L5.6
(¢) Air Streamb oL 1.3 oL 1.9
100.0% 100.0% 100 150
Growth Index 100 150
Southbound
out of Yukon
(a) W.P. & Y.R. Stream 2L.0%  22.3% 2.0 33.7
(b) Truck Streamb; 73.5‘ 70.1 73.5 105.8
(¢) Air Stream’ 2.5 7.6 2.5 11.5
100.0% 100.0% 100 151
Growth Index 100 151 \

- Source: Mining and transportation companies, and previously
mentioned assumptions.

&Includes northbound fuel oil and gas, and general freight,
but -excludes mineral concentrates. ,

PDoes not include small private truck operators (one truck
less than 10 tons), nor unscheduled and private aircraft
operaticns,
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“the periodrin,question.ZAI;Through, coméany information and -
other sources a picture of prospedtive vearly tonnages was
obﬁained (TABLE XVIII). Parenthetically, effects of ths
mineral developments on such areas as level of emplbyment,and‘

size of the economic base will be looked at in the next chap-

ter.
| TMEEXWHI |
 PROJECTION OF CONCENTRATES LEAVING THE YUKON
ALONG EACH TRANSPORT STREAM, 1967-1975
Percentage of Total Tons  Index Value

, | | 1967 1975 1967 1975
W.P. end Y.R. Stream 93.5% | " 98.2% 93.5 60l |
Truck Stream __T.5% | 1.8 7.5 11
| | 100.0% 100.0¢ - 100.0 615

Growth Index 100 ‘ 615 - |

Source: Various mining cdmpany sources.

- The tbtal tonnage represents all the‘concentrates
that leave the Yukon,’with the main destinations being Japan
and Vancouver, B,C, It was assumed that the smali tonnage‘of
asbestos going south through Watson Lake would not expefience‘
any significant change. The shipment‘ofitungsten from'Tungsten

in the Northwest Territories, which takes the same route south

2lie The companies included were Cassiar Asbestos at Clinton
Creek and at Cassiar, United Keno Hill Mines Ltd., New Imperial
Mines Ltd., Anvil Mining Corporation, Arctic Mining and Explora-
tion Ltd., Mt, Nansen Mines Ltd., Venus Mines Ltd, Pure Silver,
~Kerr Addison Mines Ltd., and Vangorda Mines Ltd.
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through Watson Lake, was very small in 1967 due to a fire in
The company's operations, This is expected to go béck to its
normal cépacity, resulting in tonnages between 5500 andVBOOO
tohs. 5 CA11 other concentrate shipments will‘traﬁel along the
W.P. and Y.R, Stream.

The increase in the gfowthvindex represents approx-
imately a 26% Yearly ihcrease, although this increase is by nd
means spread>evaly over the 8 year period. The biggest increase
k~fwi11 be when Anvil Mining Cofporatidn goes into full p?odubtion
somewhere around 1969, as it will‘have an approximate»capacity
of' 370,000 toﬂsaé of copper concentrate annually. |

A cbmparison of the tonnage figures inherent in both
| fABLE XVIII and TABLE XIX shows that in 1967 for every ton
Shipped into the Yukon,rabout 1L tonsvwéré shipped out of the
Yukon., Thisg ratio shifts significantly 5o that in 1975 63
tons are¥shipped out of thé Yukon for every ton being shipped
in. It is, understandably, the ratio of a resource-based
ecohdmyo The‘increase in minéral exports is largely due to
finding of high value copper ore bodies and to‘ﬁhe demand for
cop?er'concentrates by Japan industries. Until now the minerals
exported out of the Yukon were primarily asbestos, silver, gold,
lead and zine, involving’relatively low tonnages with fairly

‘high value.

25, Canada Tungsten Company.
26. Brown, loc. cit.

2/« Some of the other major producers are Cassiar Asbestos
(Cassiar) - 80,000 tons; Cassiar Asbestos (Clinton Creek) -
60,000 to 80,000 tons; New Imperial Mines - 30,000 tons.
Source: Ibid. ' :



- 67 -

Pinally, it must be noted that the above forecast is
made on the assumption that present demand and supply situations
for these resources in the world marke t do not experience ad-
verse changes. This is always a possibility, and again under-
lines the difficulty that exists in forecasting freight in a
developing economy, especially of course if the sconcmy is very

dependent on the export of raw materials.



CHAPTER V
FORECAST IMPLICATIONS

A forecast of freight tonnages moving into and out
of u regional srea may provide muph significant data. BEven in
a regional forecast, though, valuable informatien may be hidden -
through aggregation. Thus it will be worthwhile to look at
some more detai led direct and indirect aspects of the Yukon

forecast and to consider their possible implications.

l. Size of Economic Base

The planned mining developments ih the Yukon will
‘not only result in a large increase in mineral preduction.
They will also greatly increase the labour force in the mining
area directly, and in the secondary and service industries
indirectly. While it is not possible to give quantitative
illustrations, it may Ee of interest that the prospective
employment for CassiaruAsbestos (Olinton Creek), New Imperial
Mines, and Anvil Mlnlng Corporation alone is expected to total
about 900 people.l This is already aoout one-seventh of the
number of peopls employed in all Qf the Yukon for 1961.
Additionally there should be a greater indirect population
increase as a result of activities. |

More indirectly, there will be increased demand for

1. Respective company information.
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~local forest products and for Serviees provided’by.lOCal‘
industries and retail operations,\ It is presently also being
considered whether coal deposits near Carmacks should be
utilized to provide.fuel for the Anvil Mining Corporation
operations. Involved are 30,000 tons of'coalyannually,2 pro-
viding further stimulus to the Yukon economy. If fuel oil
is ‘used instead 1esser benefits would result (essuminO the
cost is about the same for both) as it would be imported from
outside the Yukon.

The total effect of the new operations will be that
’the prlmary, secondary, and service 1ndustr1es w1ll all exper—
ience a considerable boost in size, thereby 1ncrea31ng~the
size of the Yukon economic‘base. This, in turn, can enable
a better realization of economles of scale in many areas of
the economy, such as lower cost of local production through
greateryvolume, and lower cost of transportatiOn‘through
certainty of greater volume. N |

For the Air Streém; more traffic would support the
replacement‘of piston aircraft by bigger and\much'more efficient
jet planes. This Change would not only reduce flying time by
half, but would also lower direct operating costs by more than
‘half. The cost; for example,3 of moving cargo in;the piston-

powered DC-7 plane is 10.06¢ per available ton-mile while that

: 2. Bill Pletcher "White Pass Sets Record " The Vanoouver“
Sun, Aprll 2, 1968, 26. ,

3. The example is not meant to apply to the'Yukon, the
figures guoted are for all-cargo planes.,
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for the DC-8F jet plane is only 3.6l¢ per ton-mile.t
For the present there’does not seem to Dbe enough-
traffic potential bo warrant the use of all-cargo jet planes.
While Canadian Pacific Airlines is planning to switch from
’Douglas Dc-6B piston planes to Boeing 737-100 jets, it is being
done primarily due to passenger cOnsiderations. Cost efficien-

cles will benefit freight operations as well, though.

- 2. Geographic Afeas of Influence
A more sp801f1c aspect of the increase in mlnlng
operatlons involves the areas of the Yukon where the three
'transportation streams:are most influential in terms of per-
céntage of tréffic oarried. | |
| When considering all the general frelght that was
shlpoed to the Yukon durlng 196l per transport stream, the
Truoklng Stream had about 607 of its volume going to the Whlte-
horse area and AO% going %o the Watson Lake area, The W’P.
and Y.R. Stream had about 72% of 1ts volume going to White-
horse 8% to Watson Lake, and 20m to the Central Yukon® ares.
The Air Stream experienced aboutb 73p of its volume travelllng
to the Whltehorse area, 18/ to the Watson Lake area, and the

balance to the Central Yukon ares.

L. Stanley H. Brewer and D. T, Coster, The Nature of Alr
Cargo Gosts (Seattle, Wash.: The Unlver51ty of Washlngton),
1967, p. vi.

5.This 1ncludes all the points north and northeast of
Whltehorse, in contrast to the previously mentioned "New Cen-
tral Yukon area" that excluded Dawson and Mayo.

6 Transportatlon companles.
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By 1967 this distribution pattern had alfeady eX-
perisnced a considerable change.. While the Truckihg and Air
Streém distributions remained gquite stable, a substantial |
shift occurred for the W.P. and Y.R. Stream. HaVihg exper-
ienced a SOp increase in general frelght volume durlng this
three year perlod it reduced the percentage Qf‘shlpmants to
the Whitehorse area to 557 of total general freight, while
those to the Watson Lake area stayed at 87 and those to the
Central Yukon area increased to 37%.

For the period until 1975 these volume distributions
to the three Yukon area~destinations~should‘remain'at‘approx-
imatély the sameilevel. The only change should be an even.
'furfher increase in the amount of W.P. and Y.R. volume going
'to the Central Yukon érea. This should‘increase to about AO%
of,its’total volwme, with the Whitehorse area’portion decreas-

ing to about 537 and thekwatébn'Lake area portion té about 7%
rrlhe increase in the Central Yukon area shlpments underlines the
: beneflt that the W.P. and.Y.R. Stream should recelve from the
mlnlng‘operatlons boom.

When considering all the general freight that was
shipped to seach Yukon area, it is found that fbr‘1967 the
Watson T.ake areéea received aboﬁt one~third ofVits generél,’
freight from the W.P. and Y.R. Stream, and aboub two-thirds
from the Trucking Stream. The‘Whitehorse aresq received two -
thirds of ité general freight from;the W.P. and Y.R. Stream,

and one-third from the Trucking Stream.  The Central Yukon

T. White Pass and Yukon Route.

8. White Pass and Yukon Route; trucking companies.
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area however got almost all of its general freightlvia ﬁhe W}?.‘
and Y.R. Stream. These distributions per Yukon area should
remain about the same for 1967,'although‘afrelatively‘major
change should occur for the Air Stream. ‘

It is the anmual 29% increase in air freight that
should maké itself felt in‘aif stream Shipments to Yukon areas.
Thus while both the Watson Lake and Whitehorse areas‘received‘
gbout 6% of their general freight via air in 1967, this pro-
\poftion should increase to about 2.5% by~1975.9 The Central
Yukon area‘reoeiﬁes a large percentage of air shipments via
Whitehorse, and a,substantiai,inorease in air'freight does not
' seem possible. | |

The most decisive. chanbe in geographlc influence
concerns the export of ore concentrates. During 196L, with
the W.P. and Y.R. Stream transportlng 906 of the outbound con-
centrates, 6% came from the Watson Lake,area (actually
~ Cassiar, B. C.; which is 1nc1uded\1n the Watson Lake area) and
only 36% came from the Gentral Yukon area.lok All of the Truck-
1ng Stream conoentrates came from the Watson Lake aroa.

By 1967, with the W.P. and Y.R. Stream carrying 92. 5/
of the outbound concentrates even more came from the Watson
- Lake area. Thus almost 70% came from this area while only

‘ | 11
30% came from the Central Yukon area.

9., Various transport companies.

10. White Pass and Yukon Route; mining and trucking com-
panies.

11. Ibid.
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With almost all of the new mining opératiénskoccur-
‘ring north and ﬁortheast of Whitehorse in The Central Yﬁkon
area, a substantial shift should take place bj‘1975. While the-
absQlute tonnage level of concentrates should increase about
8ix-fold between 1967 and 1975, the portion carried by the
W.P. and Y.R. Stream should increass to about 98.2% of totai
volume. Of'this, about 90% should originate in the Central
Yukon area, with the balance ¢oming from the Watson Lake area.

| The changQS‘OCGurrihg in geographic influence per

rtransport étream then are concentrated mainly on two fronts:
the Air Stream should increase its influence in the~Whit9hofSe
and Watson Lake areas; while the W.P. énd Y.R. Stream should
expeot‘the'Central Yukon'area t6~p1ayﬂa greatly increased role
in‘itsﬁoperations. Thus a larger share of‘W}P; and Y.R. Stream
general freight should have their deStination’in the Central
Yukon area,,and a significanﬁly large portion of southbound
ooncentrates (98% of which travel‘on the W,P. ande;R. Streém)

should come from the Central Yukon area.

3+ Product Groups per Transport Streﬁm ‘

Another aspect raiSéd by the change in therlevel of
mining operations concerns the volume of each product group
that was carried by the three transport streamss Parenthetl—
cally, the product groups ;ncludekonly general freight and
petroleum products for northbound traffic, and general freight
and mineral concentrates for southbound traffic,.

The White Pass and Yukon Roubte Stream in general is

12, Ibid.
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the principal carnier of product groups into and out of the
Yukon. TABLE XIX shows its doninant position in every group,
eicept southbound general freight, fof 196k ana 1967, and what
it should be in 1975 It also shows that'between 196l am
1967 the W.P. and Y.R. Stream improved its p081t10n 1n all
groups except southbound general frelght.lB The percentage
distribution should remain at about this level for 1975,
although the purchase,of coal for Anvil Mines from:the néarby
Garmacks ares should decrease somewhat the W.P. and Y R fuel
percentage. | | ‘

| When considering the total volume of freight trans-
”portedkinto the Yukon, petroleum products are increasing léss
rapidly than general freight prodncts,w During 196l, while
general freight accounted for 58% (39, 580 ﬁons) of total
‘volume, petrolsum tonnage was h2p (28 220 tons) By 1967 |
petroleum aocounted for only 38ﬁ of total volume, and should
decrease to 37/ 1f not further by 1975,

A comparison of product group percentages for 1967
and 1975 (TABLE KIX) indicates that there is generally only
'llttle varlatlon'between the years. ThlS is primarily due to
~the earller assumptlon that freight growth in most areas would
be 5% per annum. The same assumptlon is also refleoted in the‘
simiiarity of~growth,indexes. Thus the inerease in:the growth

.rate at the 5% rate, over an eight-year period,fshonld'theoe

13. To provide an approx1mate 51gn1f1cance level, total
southbound general freight for 1975 is about 1% of southbound
ore tonnage. Southbound tonnage should be about 6 times north-
bound tonnage for 1975. :
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TABIE XIX

YUKON: DISTRIBUTION OF PRODUCT GROUPS
AMONG TRANSPORT STREAMS, 1964-1975

Product Groups Transport Percentage of Total Tons®
Stream 196l 1967 1975
Northbound :
(a) General Freight W.P.& Y.R. 63.0%  70.0%4  70.0%
Truck 36,5 29.5 28.0
Air .5 .5 2.0

Growth Index

(b) Petroleum

Growth Index
Southbound:

(a) General Freight

Growth Index

(b) Ores

Growth Index

WePo&k 'Y .R,
Truck

LJ’P' & Y'R'
Truck
Air

VV‘J(QPo & Y.R.

Truck

100,0 100.0 100.0
- 100 152

58.5%  66.0%  66.0%
4.5 3L - 3h

100.0 100.0 100.0

- 100 147

h1.04  20h.0%  23.0%
57.0 . 73.5 . 70.0
2,0- 2,5 7.5
0

100.0 100.0

100.
- 100 154
89.5%2  93.5%  98.0%
10.5 . 765 2,0 .

100.0 100.0  100.0
- 100 615

Source: Previous tables; transportation companies.,

876 the nearsst half percent; may not add due to rounding.
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retically be from 100 to iu?. The index for all gréups except
ores adtually is very close to the lh? level, The initial im—
pact, though, of the mining operations boom,haé already
occurred in 1967, providing thus a good indication of the
impact effect. -

| Besides the large increase in ore tonnage, one other
large change is the Air Stream transport of geheral freight.
The:1975 volume of northbound air’freight is thus four times
“the 1967 level, with the southbound freight increasing almost
as mﬁch° The absolute 1e§el of 2% is stillrsmali compared to
the other streams, even though the southbound freight per-
,oentage"of 7.5% is quite large. This growth,in general, seems
to be more a‘réalization of~potenﬁia1 that has‘existed for air-
freight for some time, rather than a growth ﬁhioh is mainly

due to the mining operations boom.

o Lovel of Competition

s A final conSideration of the mofg detailed;aépects
‘of the Yukon férecast involves the geheralblevel of competition
among the trénSpoft streams, with the two focal points being
price and service competition. | | ;‘

Iﬁ,has thus been indicated that the W.P. and’Y;R.
rates for 1967 aré lowef‘than the rates on the other two
sﬁreams, but usuwally not very mueh lower. The oomparison of
revenue per ton-mile (Chapter IV) indigétes that the W.P, and
Y.R. rates, per tonfmilé, are actﬁaily éboutfthé same as the
Truckihg Stream rates, While its rates for southboﬁndkores

are low, and this is important to keep Yukon export prices
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competitive,'the fates for northbound general;freight seem to
fbe’made~according to ﬁhatfthe traffic will bear. The one
consideration is to be less expensive than the Trucking
Stream. This consideration seems to provide the méin reaéon’
why the W.P. and Y.R., in 1967, transported about 85% of all
‘the‘general freight’going from Vancouver to the Yukoﬁ.

, The ton-mile'cost comparison referred to above seems
to infer that it should be possible for the W.P. and Y.R. to
offer~lower generai freight‘rates espeoially now that its
‘volume of frelght carrled has experlenced such a substantlal
increase due to the- first impact of the present mlnlng opera-
tlons boom.15 Their profits for 1967 were certainly much
’higher, making the possibility of a‘rate decrease not un-
realistic. = Thus, on'an 11% higher gross revenue for the White
‘Pass and Yukon‘Corporation‘Ltd. for 1967 ovef 1966, the'company
increased its net proflts from 6 77 of gross revenue to 8, uﬁ.lé

The Trucklng Stream could be more price oompetltlve~
than the W.P. and Y.R. Stream if carload trallers of ‘about 20
tons were plggybacked from Vancouver to Dawson Creek by traln
and trucked from thers to the Yukon. While this piggyvack
service is‘available‘now, its raﬁe of $3.L4L/c.w.t. to White-
horse is only slightly below the preseht fruoking Stream'rate.

. Because much lower costs are involved concerning handling and

1l. Transportation companies; prev1ous tables.

15. The W.P. and Y.R. did have an approximate 67 decrease
in general freight rates, as well as a lower rate for concen-
trates, in 1966.

16. Fletcher, ibid.
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1oading activities, it Shéuld be possible to’offer piggyback-
ing at a rate bf‘about 5¢ pef ton-mile‘rather‘than the present
7.5¢ per ton%mile.l7

The plggyback rate per traller to Dawson Creék is
about $u00 which comes to about 2. u¢ per ton-mile. If then
a trucklng rate of 5¢ per ton-mile is used for the remaihing
635 miles to Watson Lake, an overall rate of 3 5¢ per ton-mlle,
or about $2.60 per c.w.t. would be achieved. ihls is con- |
siderably less than the W.P. and Y.R. Stream rate to Watson
Lake,’which'ranges betwéen'$2;95 and $l.. 25 per c.w;t, for car-
loads of 36,000 pouhds, and much 1eSs\thén the normal Trucking
- Stream rate of $A.QO POT Co.W.t. for carloads. 3

A result not quite as Tfavourable ié achisved for’
Whitehorse itself. With the same conditions as above, én
overail‘rate of 3,8¢,per ton-mile would‘be achieved for piggy—
- back trucking, or about $3.30 per c.w.t. This does nbtléom-,‘
péré quite as well with fhe'W.P. and Y.R. range of $2. .50 to
$3.80 per CeWe b, although it is much lower than the normal
Trucklng rate of ¢S 15 per c.w. £, 19 \

Whlle thls theoretlcal case agaln suggests that the
W.P. and Y.R. freight rates are a little high, the question

arises what is of more benefit to the W.P. and Y.R. and to the

17. The low rate for trucklng in TABLE IV was lL.6¢ for
loads of 18 tons. The rate of 5¢ per ton-mile is £hus only a
hypothetical case. The actual rate of the trucking company
presently offering thils service is 3. Wli/c.w.t. from Dawson
Creek to Whitshorse (920 mlles) or 7.5¢ per ton-mile.

18, TABL& XVII.

19° These rates apply only for the Dawson Creek to Whlte—
horse stretch.
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Yukonyeoonomy as a whole; to lower rateskfor northbound
freight, or to have the lowest possible rates, where costs:
are,barelj covered, for outbound ores. This is of course a
complicated situation which cannot be easily ahSweréd. ‘The;
higher profit level, as well as the promise of still more

- northbound and southbound volume due to the mining operatidns
boom, should make some comblnatlon of rate decrease possible.

The Trucklng Stream rates appear to have not much
potentiél for further rate decreases, The choice exlsts of
course to utilize the P.G.E. traln pilggyback service as far
as Dawson Creek, it companles can thus manage to oonsolldate‘
their shipments in Vanoouver,'a very low'tranSport rate is
possible. This normally would not~be done by large mining
‘oompénies such as United Keno Hill, or the New Anvil Mining
“Corp., as they~already have{trucks,rgturning empty from White-

horse to the mine. This utilization of empty backhaul would
; normally easily offset any bensfits that mlght accrue from
plggybacklno.

With the upcoming change-over to Jet planes it
does appear that there may be a decrease in at least some
;Specific‘commodity rates for the;Air'Stream. Until the
effect of the Boeing 737 jet plane on the iowering of costs
~can be assessed, it will be difficult to reach more concrete
conclusions. The Air Stream will always be considerably more
expénsive than the other two streams, with itskmain advantage
of course being its short time in-transit.

As mentioned before, time in-transit is the main
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factor to consider when looking at service competition. In
‘this regard, the W.P. and Y.R. Stream will always have one
1arge constraint because its container Shlp leaves Vancouver
only every two weeks. The Trucking Stream offers twice a

week delivery to the Yukon, while tho Air Stfeam has everyday
~flights to the_Yﬁkon.

" ,Fof shipments that can be planned in advance, though,
this constraint is not too important. In that case, the W.P.
and Y;R, Stream;is only 2-lL days slower than the Trucking
Stream. The large potential that exiSts for the Truoking
Stream for achleVlng 2 1ow time in-transit from Vancouver to‘
the Yukon along with a low price competltlve rate, is through
piggybacking of carload shipments to Dawson Creek. The re-
sulting time in-trénsit is aboﬁf half the\most optimum W.P. and
Y;R, time, which ranges from 9 to 11 days. As the demanﬁ‘for
shipmehts to ths Yukon increases, so will the p0531b111ty of
shlpplng goods by truck and piggyback.

The major impact of freight vOluméuincreases due to
~the mining development boom on the level of competition be-
tween the transport streams should therefore be nof,so much
on time in-transit, but on price oompetition itself. The
potentialrfor price~decfeases‘in the W.P. and Y.R.,Stréam'is

there already, and should become larger stilil. The same holds
true for the Air Stream, even though the cause is as’much the
change to jet planes as it is the increass in mlnlng ‘opera-

tlons.




CHAPTER VI
CONCLUSION

The basic aim of this paper has been to analyze the
transportatibn of freight into and out of the Yukon Territory,
and to consider the impact of'the present mining devélopment
boom on the total transport system.

The Yukon Territory presents a very unique market
for transportation services. It is a sparsely populated region,
located close to the Arctic Circle and very distant from popu-
lated areas of southern Canadg and with a very harsh climate.
While it "imports™ most manufactured items and food products
from southern Canéda, its only “exporﬁs" are ore and asbestos
concentrates. Being so very reéource-ofiented, the Yukon
economy is very dependent on low-cost transportation to bring
its goods to outside markets, as well as to'bring in the items
that it needs.

The abtual freight measurement for the Yukon was donse
fér the year 196l, which also conveniently showed the level of
freight that existed before the first impact of the present
mining boom. It was found that for every ton of freight trans-
ported into the Yukon, about 1.5 tons were transported but.
Almost all of the southbound tonnage was ore and asbestos, with

two mines providing most of these concentrates.

- 82 -
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e‘The reveﬁue per ton-mile'figure on the Whiﬁe Pass
and Yukon Koute northbound Stream was found to be‘Quite high,
as was the Air Stream figure. The cost of small air freight
shipments was low compared’to the other streams.  The White
Pass and Yukon Route Stream hasg cons1derab1y lower rates for
southbound conoentrates. The Trucking Stream flgures for
revenue per ton-mlle were surprisingly low, as they almost
,equalled those for the White Pass and Yukon Route Stream.

The 1964 data, as well as 1nformatlon from various

companies,,were combined to form a 1967 freight~measurement.
While'the actual figures'were not used bacause some company
information was confidential, the growth over this three-year
period‘was actually quite normal.k The:only exception was- the
White Pass and Yukon Route freight increasekof aimqst‘SO%.
While it might have been expected, it(eeemed thaf the'twe
other streams dld not make any 81gn1flcant gains from the initial
mining boom- lmpact.
o The’l967yfreight measurementvwaeﬁtaken'as‘the base
year for a’freight;forecast up to 1975. Some of the,major
' findings were: (a) most freight groﬁﬁs should experisnce a |
50% increase between 1967 and 19753 (b)'FQr every one ton
Shipped into the Yukon in 1975, about six tons of,concentrates
will probably be shipped out; (c) The transport of freight
into the Yukon should be about six times as much in 1975 com=
pared,to the 1967 volume; (a) The Air Stream growth is more
;fdue to the switch to Jet planes than to the increase in
 mining operations; (e) The increase in freight to ‘the Gentral

Yukon area should be very substantial, compared to the moderate
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growth in all other areés; and (f) The White Pass ahd Yukbn
Route Stream benefits most from the’diréct demands of the
Ceﬁtral Yukon area, although the indirect éffeéts of the
mining boom on all parts of the Yukon, as weilkaslthe normal
steady growth of the Yukon, will alsokbenefitfthe other trans-
port streams.

Bven a regional forecast may still hide some impqr—‘
tant occurrances; so that it is necessary to cqnsider more
detailed foreéast impliéations.k Thus the growth of the Central
-~ Yukon area for 1967 has been so substantial that the White Pass
aﬁd YﬁkOn‘Route Strgam not only greatly increased its volume of
general freight apd‘fuel tonnage shipped into the Yukon, but
- it also increased its share of the totai toﬁnage compafed to
 the otherftransport streams. The same occufred for southbound
'ofes. The Central Yukonyarea, as a customer of transportation
serviceé, played a muéh bigger role in the‘Whiﬁe Pass‘aﬁd'Yukon
Route operations during 1967, and this importance should grow
even more by 1975. This is in spite'of’nsrmal growth of trans-
port‘demandskih other régions of‘tbe‘Yﬁkon,

A rate decrease for the White Pass énd Yukon Route
Stream and for the Air Stream should be possible, although the
fbrmer presents a problem 6f where a rate decrease would be
more beneficiai to thé economy, -and thus to the‘company,b
,Ihvolved in this trade-off situation is the freight moving
into the Yukon on the one hand, and the ore concentrates moving
out of the Yukon on the other. Rates on the White Pass and

Yukon Route Stream are low enough that for 1967, 85%,of‘the
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freight going from'VancouVer to the Yukon travelledialong
this strean. |

The Trucking Stream, combined with rail piggyback to
Dawson Creek, presents a potentlally very price competltlve
transnort stream as well as being con51derably faster tnan the
White Pass and Yukon Route Stream. The rates,that are pres-
ently listed for this‘transport cembination do not bear this
eut though. In additioh there would exist the problem that
those mining firms that send their products by truck to White-
horse to be shipped on the White Pass and Yukon Route out ef
the Yukon, thereby create a backhaul situatioh on the trucks
geing back to the mine, ‘This'inexpensive backhaul toe the
mine, for general freight going to theumine, provides further
stlmulus to use the White Pass ‘and Yukon Route rather than the
eplcgyback and truck comblnatlon.

The general conclusion‘ie that the impact of the
mining'deveIOpMentslhae already had a subetantial effectVon‘
the amount of freight Carried in 1967, with most of the direct
benéfits'aceruing to the White Pass and Yukon ﬁoute ﬁransport
system, in the form of much higher northbound traffic. The
beneflts should be even greater with the expected sixfold
increase in southbound ore volume by 1975,

The present mining development boom should thus have
a very substantial direct impact on the volume of. freight
shipped on the White Pass and Yukon Route Stream, as well as
indirect effects on the other transportation streams. It

should on the whole ensure the transportation companies of
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larger freight volumes, and thereby provide the meéns for
transport to be priced as low as possible. This low-priced
transportation is the safeguard of the compebtitiveness of
Yukon mineral exports, the health of the Yukon ecoﬁomy, and
the economic well-being of a population inhabiting such a

remote and climatically severe region of Canada.
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APPENDIX A
ESTIMATION OF NORTHBOUND AND SOUTHBOUND FREIGHT TONNAGES

In estimating the Yukon freight tonnage data:from
the Stanford Research Institute Alaska Highway study, the

following calculations were conducted:

(1) Petroleum.:

About 2000 truckloads come from Taylor Field at
Fort‘St. John, and 400 truckloads come from Edmonton.l of
this 90% endé up between Fort St. John and Whitehorse (75%
to Fort.Nelson, 18% to Watson Lake, and 7% to Whitehorse);
and the remainiﬁg 10% goes to Alaska (82%’to Fairbanks, and
18% to Anchorage).2 The averége weight 6f petroleum per
trﬁck is 21.7 tons,3 which 1s ﬁhen used to show the amount
of petroleum going to each town (TABLE A-I). The total

tonnage to the Yukon itself is 11,720 tons.

(2) Housetral lers

The northbound movement of housetrailers accounted
for 51,000 loaded vehicle milesu on the unpaved portion of

the Alaska Highway past Mile 80. OFf this traffic 71% ter-

1. Stanford Research Institute, op. cit., p. IV-49
2. Ibid., p. V-20.
3. Ibid., p. A-33.
I, Ibid., p. V-20.




- 91 -

TABLE A-I

NORTHBOUND PETROLEUM, 19642

Destination % of Trucks Trucks Tonnage
Ft. Helson 67.5 1620 35,150
Watson Lake 16.2 388 . 8,120
Whitehorse 6.3 152 3, 300
Fairbanks 8.2 197 L., 280
Anchorage 1.8 I3 900

100% - 21,00 419,050
Source: See foregoing discussion

8Does not include petroleum carried by White Pass and Yukon.

minates at Fort Nelson, 8% at Watson Lake, 10% at Whitehorse,
and 11% in Alaska.” TABLE A-II uses these breakdowns to arrive
at the vehicle trips terminating in each town, as well as the

associated tonnages. Total tommage to the Yukon is 10l tons.

TABLE A-II
NORTHBOUND HOUSETRAILERS, 196l

Loaded : a e b
Destination Vehicle Miles Miles per Truck No.of Trucks Tonnage
Ft. Nelson 36, 200 220 166 1,328
Watson Lake i, 100 55l 7 56
Whitehorse 5,100 838 6 48
Alaska 5, 600 1,500 b 32
Source: Stanford Research Institute, ibid., p. V-21.

Number of miles past Mile 80 on Alaska Highway.

b

Average load is 8 tons per truck: source: ibid., p. 4-33.

S'Ibidn’ p' V_ZOQ




- 92 -

(3) Household Effects

Canadian household effects carriers accounted for
71,200 loaded vehlcle miles, while only 2uﬂ of northbound
trlps were loaded and 100% of southbound trips were loaded.
Thus northbound loaded vehicle milss totalled 13,700. As 82%
of total trips terminate at Watson Lake, and 18% at Whitehorée,
the total number of trips X’can be found from the equation:
(.82) (551X + (.18)(838)X = 13,700.
With the number of trips X = 23, 19 terminate at Watson Lake,
and L at Whitehorse. As the average load per truck is 10 tons,
the tonnages then are 190 tons to Watson Lake and LO tons to
Whitehorse.
The southbound loaded vehicle miles total\S?,SOO. As
83% of total trips leave from Whitehorse, and 17% leave from
Watson Lake,8 fhe total number of trips Y ca be‘found from the
equations
(.83)(838)Y + (.17)(55L)Y = 57,500.
The number of trips Y is found to be 73, of whlcn 61 leave from
Whitehorse, and 12 leave from Watson Lake, resulting in tonnages
of 610 and 120 tons respectively.

(4) Northbound General Freight

The Canadian northbound general freight total of
1,775,000 loaded vehicle miles is made up of 1,027,000 from

6. Ibide, pe V-21.
7. Ibid.

8. Ivbid.
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Edmonton and,Calgary; ZO%V(or 355,0009) from the1Véncouvér
area, L% (or 78,006) from other Prairie points, and 18%
’(or 320;00010) from other Alaska Highway points.ll TABLE
A-iII gives‘theigéneral distribution pattern of trips from
Edmonton-Calgary; Vancouver, and the rémaining Canédian
Prairies: | |
TABLE A-ITII
DESTINATION OF NORTHBOUND GENERAL FREIGHT, 196

Destination (% of total trips)

Origin Fort St. =~ Fort .  Watson White- (

b ‘ - John Nelson Lake  horse Alasksa
Edmonton-Calgary . 6% 6% 33% L% 11%
Vancouver - 8. 9. 16 51 . 16 .

Can.Prairies S S 12 - L1 35

‘SOurce: Stanford Research Institute, ibid,,,p.V-l8;

Since Fort NelSon, Watson Lake, Whitehorse and Alaska are 220,
55k, 838, and 1445 miles respectively from Mile 80, the total

number of trips L, M, and N originating in-Edmonton—Galgary,

; 9. This figure, representing only general freight, con-
flicts with the statement on page V-1l of the Stanford Research
Institute study that 12% of total northbound traffic (2,745,000
loaded vehicle miles) comes from Vancouver (which would be :
~329,000), as well as with the table on page A-28 showing that
total northbound traffic from Vancouver equals 322,000 loaded
vehicle miles. It is nevertheless still used for these cal-
culations, because it appsars to fit in better with the other
datao = '

10. This figure conflicts with that of 30l,000 on page ;
V-19, but again must be used to kesp the relation to the other
figures on page V-18. ' :

[eCaniiolly

ll.'StanfordkResearch Institute, op. cit., p. V-18.
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Vancouver, and in the Canadian Prairies respectively can be

found by the equations:

(.06)(220)L + (+33)(55L)L + (1) (838)L
(.11){(1L4h5)L = 1,027,000 (3)

(.09) (2201 + (.16)(55L)M + (.51)(838)M
+ (J16)(ALLE)M = 355,000 (L)

(+12)(220)W + (L01)(838)W
. (.35)(14l5)N = 78,000  (5)

The total number of trips then resulting are L = 1420, M =
16, and ¥ = 89. These totals can then be used to calculate
the destinations of mnorthbound gensral freight by actual

vehicle trips (TABLE A-IV).

TABLE A-IV
DESTINATION OF NORTHBOUND GENERAL FREIGHT TRIPS, 196l

Destination (number of trips)

Origin Port St. Fort Watson ~ White- ' ;

John Nelson Lake horse Alaska Total
Edmonton-Calgary 85 - 85 1169 625 156 1,420
Vancouver 37 L2 Tho 237 Th Lol
Can,Prairies _11 11 - - 36 31 89
Total . 133 138 543 898 261 1,973

Source: From previous table and calculations,

The number of loaded vehicles carrying gensral

freight to Whitehorse is thus 898, while those going to Watson

12
Lake number 543. The average content figure of 17.1 tons

is not a good average to use for finding tonnages going into

12. Ibid., pe. A-33.
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the Yukon per truck, especially as these trucks don't deposit
all their content at one location. A reasonable estimate‘ |
thus may be 10 tons per truck for Whitehorse destination, and
9 tons per truck for Watson Lake destination.13 This would
result in about 9000 tons of general freight travelling %o
Whitehorse, and aboub ;900 tons travelling to Watson Lake.
Itris not clear from the Stanford study whether

the figures concerning piggyback trailers carried from Van-
couver to Dawson Greek by P.G.E. railway, and from there by
Loiselle Transport to the Yukon, are included as having
originated in Vancouver or Dawson Creek. The assumption is
that the origin is Vancouver. This in general seems to fit
the data picture fairly well.

| 0f the remaining 320,000 loaded vehicle miles of
northbound general freight, 30%‘is for the delivery of mail, .
while the other 70% is for the delivery of asbestos to White=~
horse, the delivefy of White Pass and Yukon Route goods north-
ward, and for local highway deliveries of "1little significance.
The wail tonnage cannot be found (although if is an insig-
nificant part of total freight), while the White Pass and
Yukon figures are already included in their flight stream

totals.

(5) Southbound General Freight

The total southbound freight results in 8LJ},500

13. Company and @ ivate sources. Due to lack of better
iniOrmation these are the best estimates that can be found.
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loaded vehicle miles.ll‘L While 491,000 of these are accounted
Tor by local White Pass and Yukon Route deliveriss as well as
Cassiar asbestos deliveries south to Fort St. John, 351,000
1
loaded vehicle miles is freight traffic to southern Canadian

L7 of

points.16 As there were 57,500 loaded vehicle miles
southbound household effects, these were subbracted from
351,000 to yield 293,500 loaded vehicle miles of southbound
general freight., With 80% general Lrelght originating in
Whitehorse and 20% originatlng in Watson Lake,ls there are
then about 400 1oéded‘vehioles of sbuthbbund general freight
to Canadian points not on the Alaska Highway.

The average WGight content then for southbound
Canadian general freight loaded carrier vehicles is 17.6
tons.19 This average content figure is very high as the
average incorporates shipments of asbestos from Cassiar to
Fort 3t. John. While the average content is apparenfly in
the neighbourhood of l. tons per loaded vphiole, the resulting
tonnage will be éonsidered to be about 2000 tons of southbound

. 20
general freight.

lly. Stanford Research Institute, op. cit., p. 4-28.
15. Ibid.

16, Figures on page V-19 state that there were only 100,000
loaded vehicle miles for southbound general freight. They were
felt not to be inaccurate, so the data on page A- 28 of the
study were used.

17. Part (3) of Appendix A,
'18. Stanford Research Institute, op. cit., p. V-19.
19. Tbid., p. 4.33.

20. Trucking company sourcsss.
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CAPPENDIX B

TABLE B-I

CORRELATION OF G.N.P. AT CONSTANT (1949 DOLLARS)
PRICES WITH TOTAL CANADIAN TON-MTLES

Year : G.N.P, Total Ton-Miles
1 1000,000 1000, 000

1950 ; 17,330 90,800

1953 20,270 11l, 700

1955 21, 650 123,100

1960 25,850 139,800

1961 26,520 151,900

1962 28,280 163,300

1963 29,740 179,000

1964 31,670 200, 000

L. B 2xy - 2x3y x = U,N,P.
= ' , = ton-mil

Y x% - (¥ x)° nZyz - (}:y)2 ii - 80n ses

= ,98L9

———

Source: G.N.P, 1950, 1953, 1955: Dominion Bureau of
Statistics, National Accounts and Income Expenditure,
Research Vevelopment Division; :

G N.P. 1960-196L: J.L. Proctor, loc.oit.

Ton-miles: Canada Yearbook 1967, p. 215.




TABLE B-IT

CORRELATION OF TOTAL NORTHBOUND FREIGHTa
(On the White Pass & Yukon Railway) and
G.N.,P. AT CONSTANT (19L9) DOLLAR) PRICES

Year | Freight? G.N.EB.

1000, 000
1962 100 28,280
1963 ~ 91.7 29,740
196l 799 31,670
1965 88.2 33,770
1966 117.7 : 35, 400¢
1967 ' 126.0 37,200
r = 8368

Source: White Pass and Yukon Company
®includes general freight, and gas and oil

tons are indexed with base year 1962 = 100
Cestimates, based on trend for previous 5 years.




