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ABS TRAC T

The studg addresses the effects of energg cost on

domestic air tTansportation in Canada. The research js

carried out in two main stages and focuses on the high densitg

corridor aTong the United States/Canadian border. This market

accounted for 32 percent of the total_ domestic passengers

f l-own in Canada in 1977.

In the first stãgê, econometric models are derived

based on two methods of zoning, using historic data from J970

to 1977. One method. considers the Canadian domestic market as

comprising 2l zones each corresponding to a major citg. lVo

account js taken of the effects of competition from surface

modes; nor is ang adjustment made to recognise that the major

airports within a given zone ( citg ) in f act se.rve a population

much larger than the zonal- popuJation. The resul-ts of anaJgses

based on this method of zoning are inconcLusive -

To al-l-eviaXe the problems mentioned above new zones are

defined, each incl-uding aJJ areas served bg the airports with-

in it. Furthermore, onJg travel between zones separated bg more

than approximatelg one da7 bq auto is considered. This approach

gieTds markedLg improved resul-ts.

Econometric modeJ-s are derived accordinq to the Latter

method rel-ating the demand for air traveL to soeioeconomic

factors such as popuJation, mean incomes and ajr fares. Statis-

ticaf tests confirm the vaJiditg and rel-iabiTitg of these modeLs.

Bg examining the nature of the fit of model_ to data, it js found
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that another vatiabJe coul-d be justifiabl-g defined a.s a comm-

unitg-of-interest measure between aîea pairs. Its incfusion

in the model- building process improved the resu-Z Ës even f urther.

A number of demand modeLs are then deveLoped to define mathema-

tical- refationships between air travel- demand and the other

variabfes.

The second stage of the jnvestigation begins with a com-

parison of demand modeLs. Demand modeLs for the geaîs prior to

the "energg crisis" of 1973 ate compared with those for the

gears after, to determine ang changes in travel- behaviour attri-

butabl-e to the eneîgg shortage. No such changes were ref l-ected

in the model-s -

Further studg then reveafs that the effects of energg

shnrfâÕês and rì si no ftteT orices have bean oraafT tt a1 Ieviated

L,, ^^.1 : F; ^-+.in^ ^ç +L'a ^ñ^rå'-. ina f a¡hni ¡tto q hrr ai r f 7'2n<nÕT'f â-Dg ilIUU!L!UdLlUlt UL Llte VPÇLauLtrg uvvttttL yusù u9 uLattÐL¿vL c4

tion suppTiers. Mathematicaf functions are used to quantifg

the effectiveness of xhese modifications against a worsening

fuel- probTem. Load factors, aircraft seating arrangement and

airctaft efficiencA are identified as keg areas where effective

modifications can uet be made.

According to ti:e statistics, fuel prices have incteased

750 percent over the Tast five gears (CBC radio, Apti7, 1979).

In March 1979 fuef shortages grounded such major United States

airTines as National and Trans Worfd. Given these and other

trends the investigation concfudes that, begond the next decade,

skgrocketing fuef prices woul-d dwarf ang improvements in engine

technoTogg and/or in the other areas mentioned above.
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CHAPTER T

r N TRODUC T1 ON

The primarg purpose of this studq is to determine the

effects of the energg crisis on canadian domestic air traveL

demand. In order to eval-uate such effects, it is important to

describe the present and past travel_ patterns, preferablg jn

terms of mathematical- model-s. These model_s couLd then be

anaJ-gsed and/or compared to identifg reveaJing differences'

aftributable to known causes.

This studg focuses on the backbone of the entire Cana-

dian air network which interJinks aJJ the maior Canadian

cities and provides access to internationaf air services.

Passenger travel- in this "mainJ_ine" market has maintained a

high growth rate over the gears, accounting for an ever-in-

creasing proportion of totaL domestic inter-citg air travel.

ïn recent gears, however, this pattern appears to be TeveLing

of f . Betvleen 1960 and l-970 the mainLine market, s share of

total domestic inter-citg passenger trips rose from 23 percent

to 3l- percent. In 1977 this proportion was 32 percent; so

reJ-iabl-e prediction of the response of this mainLine travel to

a range of circumstances js not onJg important but an essentjaJ

requirement when examining future deveLopments of Canadian air

transportation.

The modeLJing is undertaken in two phases. At first,
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use is made of the methods of Roman A. Manasterskg , recorded

in a L974 Master's Thesis (Ref. f), at the Universitg of

14anitoba. The thesjs considers the same studq area, identi-

fging 21 cities and 69 citg pairs of interest. Competition

from surface transportation and the effects of strong regionaJ

biases are ignored. Figure 1.1 js a map of Canada outl-ining

the 21 cities. In a second phase, a "7ong-hauJ market" js

defined to incLude onlq air travel- among Targe population

areas separated bg more than one dag of automobiLe driving

(i.e. sag 800 kn) Complications due to competition from

surface transpoTtation were thus side-stepped bg excl-uding

short-haul- 7inks. Figure 1.2 outJines the thirteen studg

zones considered. Each zone encompasses a major citg, or

cl-uster of cities, therebg eJiminating those fess populous

cities where unpredictabfe exogenous factors mag cause future

devel-opment to be erratic and difficuLt to predict.

7.1 OBJECTTVES OF THE STUDY

In pTanning for future ait tTansport deveTopments, de-

tailed forecasts of air ttavel- must be made. This facil-itates

eval-uation of the impacts of various factors on the pattern of

air traveL demand. The purpose of this studg js to buil-d

suitabLe econometric model,s to expLain variation in air traveL

demand among several- area pairs in a given gear, in terms of

known factors, characteristic of each pair. The modefs for

different gears are then compared to identifg ang changes in
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pattern which mav have resufted from the energg crisis of

l-973. Thus, of major concern to the studg is the devefopment

of suitable demand functions en abLing past and present passen-

ger trip profiTes to be expressed quantitativel_g in terms of

such variabLes a.s populations, indicators of socioeconomic

activitg and measures of air service.

J. .2 Ì4ETHODS

Either of two approaches is commonl-g used in demand.

model- buiLding: derivation using time serjes anal_gses an d.e-

mand variation in time, between individual_ pairs of cities or

ateas , or al-ternativeJg , deveLopment of a cross-sec tionaJ-

function based upon differences in voLumes amonq a number of

pairs of ci ties or areas at a si ngle point in time. This

studg al-so proposes, where appf icable, to make u^se of combined.

cross-sectional- and time series information in an attempt to

improve the qualitg of the conclusions drawn.
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CHAPTER TT

THE ÐEMAND FUNCTTON

The econometric moder- buir-ding technique has been

wideig used in the devel-opment of air demand. functions. rt
represents a method of reLating a depend.ent variabfe with
some or aLL 0f a number of independent variabl_es.

In order to provide rel-iabl-e estimates of demand. Level_s

or demand patterns, a demand. function must fuLLg describe the
reJ-ationship between demand., the d.ependent variabr_e, and the
causal- f actors ¡ or independent variabJ-es. causal f actors
which are independent of each other must be chosen to avoid
repeated incorporation of a s ingJe ,, cause,, into the demand.

function" The deveLopment of a demand. function involves

seLecting different combinations of variabJ-es, testing for

independence and assessi ng which combination esÈjmates known

demand l-eveLs most sa tisf actoriJg. Al-so, especialJg if the
demand function is to be used in some aspect of prediction,

care mu.st be taken to seJ ec t independent variabLes whose

future values can either be predicted. reLiablg or safeLg ass-
umed - Lack of suf f icient or d.ependable d.ata of ten Limits the
sel-ection of the independent variabLes and. the estimatinq

accuracg and forecasting rel-iabiJitg of the demand function.

The independent variabl-es used in the demanðl function

devel-oped for air travel- in the market area were population,
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incomes and air fares together with empiricallg derived comm-

unitg-of-interest or attractivitg measures. The incl-usion of

other factors oî indices which night further contribute to the

demand rel-ationship was probibit.ed bg the Lack of consistent

records matching the market areas chosen, since most informa-

tion of important economic indicators js normallg recorded at

the provincial fevef. The basic demand function used in this

studg is consistent with that found to be most satisfactorg

in other comparable work (Refs. 7,2). It takes the generaL

form:

Passenger trips = function of: population'
between areas Per caPita income

(dependent variabLe) ait fate,
c o mmun i tg - o f - in teres t
mêa<t7Tê | i nåonanrianf

t +¡¡evrv.4

ttari a b 7 eq )

Anal-gsis of variance and Tegression techniq'ues were

apptied to historic data and used to assess various combina-

tions of independent variabl-es and to quantifg their effects

on demand fevefs.
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CHAPTER TÏT

THE DOMESTTC ATR TRAVEL MARI(ET

This chapter describes the specifications and boundar-

jes of the market a¡eas used in the two phases of modeJTing

mentioned- previousJg. ft aLso deaLs generaffg with the basic

data and data coLfection methods.

3.7 THE MARKET AREAS

In the first modefling phase, 2l market areas are de-

f ined, (l,Ianasterskg , Ref . l) . Each of these areas incf udes

the immediate envi|ons of a major citg. No attempt is made

Xo reconcil-e the extent of these areas with the popuTation

directlg served bg the ait faciLities theg contain. Invariablg

therefore, trips are al-so derived from the popuTace not direc-

tlC incLuded in these me tropoJitan areas , but which resjdes in

nearbg zones whele there aIe no faciLities for inter-citg air

ttavef.

The second phase exPTicitJg

rationaLizing area boundaries. The

each surrounding a major citg or a

areas were del-iberatefq defined to

theg were intended to be catchment

port(s) contained within them. The

wil-l- make use of these airports and

treats the problem of

modeL is based on 13 areas

cTuster of cities. These

be quite extensive since

areâs for the major ait-

popuTation in each area

'.^1 : l-^',,1 +^ 'Èrat¡o1 httdLc uJlL!LvL9 çv uLavçL v1
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surface transport to another area prior to commencing an

outbound fTight. This stipuJation must be satisfied for ang

demand f unction rel-ating pass enger trips to variabl-es such as

population to be valid. The boundaries must encompass manV

smalfer towns and cities within convenient drivinq distance of

the major airport (incLuding towns possessing their own

schedufed connecting services) since substantial- numbers of

Tong-hauJ passengers tJg for personal- Teasons and mag minimize

the journeg cost bg avoiding a short connectinS fliqht. Passen-

ger traffic from " feeder" airports in an area is incorporated

into the area's totaf traffic, and airports with schedufed air

services contained in each area are f i sted in Tabf e 3 .l- . BII

far the Targest portion of origin and destjnation pa,ssenger

trips aîe generated bg these airports and generalTg aLL the

areãr s lono-h¡"1 L.^^€ç:^ -'?.qqê.q fhrnttoh them.Ð Lvrty r!aUL çLaLLLW yaÐÐçÐ LtlLvuYt!

These market areas are identicaL to the traffic genera-

tion zones adopxed in the Nationaf Pl-anning for Airports Studg

(Ref. 3) . Each area comprises severaf counties or census divi-

sions as Listed in Appendix II.
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TABLE 3.1 ATRPORTS WTTH SCHEDULED SERVTCE CONTATNED

JN THE LONG.HAUL MARKET AREAS

AREA ATRPORTS AREA AÏRPORTS

St. John's St. Johnt s Saskatoon Saskatoon
Gander Prince Al-bert

Yorkton

Hal-i f ax HaLifax
Ya r mo uth

New Brunswick Saint John

Regina Regina
Swift Current

Edmonton Edmonton Int'I
Edmonton Ind.
Red Deer

Calgarg Calgarg
Lethbridge
l"ledicine Hat

Dn¡* IJar¡frt.r sL s a

Al-ert Bag

f-amnhaT 7

Rive r
Port Afberni
Tof ino

Queb ec

MontreaL Dorval- Vancouveî Vancouver
Trois Ri vieres -Victoria Victoria

Nanaimo

Winnipeg

Monc ton
F reder ic ton
Char fo
Chatham

Quebec
S agueneg
Char fevoux

HamiTton
Wi nd sor
London
Sarnia

Winni peg
B r andon
Kenor a
Drgden
Dauphi n

^!¿--,-ULLdWd ^r$^r.'-vLLAWA

Southern Ontario Totonto
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3.2 HTSTORÏC DATA FOR MARKET AREAS

Historic passenger trip interchanges, fares, popuTa-

tions and per capita incomes for the 2L-citjes phase are

readilg avail-abl-e (Ref . l-) for the period 1960-L97f . Demand

functions for the above phase and period are aLso contained

in the same source. More recent historic data (up to 1975)

have al-so been compiTed at the Universitg of Manitoba bg

various people responsible for up-daxing them.

In the case of the thirteen Tong-hau7 market areas,

onTg historic passenger trips and demand modefs (f960-1970)

are readilg avaiLabLe (Ref. 2) . The up-dating of data for

both phases was carried out as foLTows.

Passenger trip interchanges ulere compiTed from Aviation

Statistjcs Centre records of passenger origin and destination

trips for domestic citg pairs (Ref. 4) . Citg-pair trips are

transfotmed into total-s for pairs of areas bg summing the

trips of aJf the citg-pairs within each area pair. Populations

for the studg areas were determined from Census data for 1976

(Ref. 5), Statistjcs Canada Countg and Census Division estima-

tes for 1970-7975 (Ret. 6), and the FinanciaJ- Post Surveg of

Markets (Ref. 7). Personal disposabJe income esÈjmates were

also obtained from the FinanciaL Post Surveu of Markets. Air

fares between areas are represented bg economg fares as sup-

pTied bg the Winnipeg branch of Air Canada. Fare data for

before 197 3 were not avaiLabLe at the above offices and time

constraints made it virtuafl-g impossibLe to obtain them from
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sources such as Air Canada headquarters in MontreaT or

canadian Transport commis.sjon in ottawa. However, the in-

fotmation was compiled from oLd Air Canada sched.uj.es obtained

from private sources.
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CHAPTER TV

CALTBRATTON AND ANALYSTS OF DETIAND T¿LODELS

The caTibration of demand modeLs is carried out in two

phases to match the two methods of sefecting air traffic zones

as outJined previouslg.

4.7 PHASE I: 21 CITIES/69 CITv-PAIRS

As has been demonstrated in the work bg Manastetskg

(Ref. f) , observations of passenger trips and the independent

variabl-es can be arranged from the data fiLe in two wags:

i) bg individual- citg-pair, comprising a time serjes

of 78 sets of observations covering the period

1960-1977 (69 series I one tor each citg-pair) ;

ii) bg geaî, comprising a cross-sectionaf serjes of

69 citg-pairs of observations (78 series, one for

each gear) .

The time serjes technique minimizes the effects of gearlg

fl-uctuations and emphasizes trends for each pair. On the

other hand, cross-sectionaf anal-gsis relates al-7 the variabLes

observed in a given gear for aff the citg-pairs. It therefore

highTights gearlg demand fLuctuations prevaiTing throughout

the studg area as a whofe.

To be consistent with the findings of previous anal-gses

(Ref. f) , the fol-fowing demand modeT was adopted fot the petiod

197 2-l_977 :
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(4.1)r, .. = K(P.P.)a (r.r.)? . F. .f. . e ..tJx J J t a I x 7JE aJE

or in Togarithmic lorm:

+ ttloq F... + e ,-' | *-: 
ô 1 1t 1 1f
" ¿J

where: 7..- 2-wav passenger origin and destination r-ri nc-ijt J E--

between citg i and citq j, in gear t;

( P ;P ,) t = popuJations cross -product , cities i and j ,
LJ

(000,000) in gear t;

(I.I .) t = per capita personal disposabJe income cross-
LJi

product, cities i and j in gear t, (b

(based on 1961 constant doLLars);

F..- = one-wag economg air fare between cities j
AJE

and j in gear t($1961);

e. . êrr^r i n l-rí n< acf i marod betWeen Citl¡ i and- j jt
citg j in gear t;

e: -. errôr in foq trips estimated between citg i1a+

anrl ai l.tt i i n ,rõ2î +.yç4L Ç,

n Q K : T..r¡r.'ssion coefficients.vrPt r rttt LeYLÉÞÞ!v)'

The formuTation js an "expanded" gravitq model- in which a per

capita income term is incLuded and distance js replaced bg air

fate.

4.l.L Procedute

A FORTRAN (WATFIV) programme was emploged, through the

conputer facil-ities at the tJniversitg of Manitoba, to caLcul-ate

closs products and to effect the necessarg Jogarithnic trans-



-J5-

formations. The muTtipTe regression programme known as

BI'IDPI-R, contained in the BMDP statisticaf package (Ref - 8) ,

was used for the feast squates regression anaLqsis - Bg com-

hi nì na 1-ha l-¡,t'-..e plogrammes a serjes of cToss-sectional- modeLs

for the geals 7972-1977 were deveLoped, in oTdeT to detive a

set of values for the coefficients dt ß, Y and Kt. These co-

efficients together with some reLevant statistjcs are Listed

in Tabl-e 4 .l-.

4 .I .2 Examination of Res uf ts

The use of these models and modef-parameters in the

studg of trends and patterns is conditional- on their sXatis-

ticaL vafiditg. The accompanging statistics of Tabl-e 4.L show

a Tather poor fit of modef to observations. In particuLat the

coefficient of muJtipte determination R2, which js a measure of

the amount of variation the model- can expJain refative to the

total- observed variation, differs considerabJg from R2 f, its

val-ue f or the perf ect model-. Fot the gears af ter 197 2 the

highest val-ue of the statistic R2 js a meagle 0.50 associated

with the 1975 closs-sectional- model-. A pTot of residual-s

against.predicted vafues for the 1975 modef is shown in Fig. 4

In the ideaL situation the residuafs shoul-d distribute aTong

the zeTo vaLue showing no dependence on the estimated vaLues.

The appalent curvil-inearitg in Fig. 4.1 suggests an inadequate

model (Ref s. 9 rJ0,l_l_) . simif ar unsatisf actorg pattetns are

observed when the residuafs aTe pTotted against transformed

population and income cross-ptoducts.

7.
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TABLE 4.1

T,nT=
AJE

PHASE T CROSS.SECTTONAL DEMANÐ FUNCTTONS

K. + al-n(p.P .) . + ßLn(I .r .) . + yf n F. ..r 7 1 f 1 1 r 11r
- 'J "

YEAR v
E

^2ñ

lv / ¿ -5.456 0.433 0.869 -0.8467 0.191

J.Y / J -10.848 0.424 1.141 -0 .40 3 0 .500

1974 -13.840 0.111 I .51_4 -0.054 0 .17 3

197 5 -8.771_ 0.416 I .009 -0.407 n ç,ñ1

tv / o -10.024 0 " 397 1"238 -0 "241 0 "476

In Ref. l- where this difficuftq was encountered an

attractivitg factor ulas introduced. The factor is defined for

each citg-pair simpTg as the average ratio of predicted to ob-

served demand over the period in question, and attempts to

represent some measure of the "attractivitg" between cities

for ang given citg-pair.

For the period l-972-7977 the basic "Lack of fit" as

reflected in the statistics, TabIe 4.7, and other factors

disc ussed above, was considerabfe. Hence it was considered

unreasonabTe and undesirabl-e to expect that ang attractivitg

factor shoul-d account for so much variation to make the

anaJ-gsis in this phase worthwhiLe.
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ta PHASE II: l3 AREAS/58 AREA-PAIRS

In an effort to consider some of the mole fundamentaf

f actors which were not deal-t with in Phas ê I , particul-ar

attention is paid to zoning and competition from other modes

(Refs. 78r19). Thirteen zones oT areas are thus defiberateJg

defined to be guite extens ive, each describing a fogical

',catchment areat' for the major airport(s) within it. Erroîs

due Xo modal- competition a|e minimized bg considering onlg

those zones separated bg more than one dag's dtive, or sav

800 km.

4.2.1 Procedure

The same independent variabfes as in Phase I are con-

sidered. The 1973 cross-sectionaL observations were regressed

in various formuLations to determine the most suitabl-e combin-

ation of the avaifabl-e independent variabLes. The modef fotm-

ufation (4.7) again proved most satisfactory and accordingfg

is restated as:

T. .. = K(P ,P .)i if t 1' tIJþ

ñ
tt 7 ì F
I ! .L ./J-]E

r..I .e.
AJE J.

(4.2)
;f

111.
-J -

lÐ Þ ) =\ - i- -jt f

2-wag passenger origin and destination trips be-

tween area i and area i, in gear t;

Populations cross-product, areas j and i ,

(x l-oro )in gear t;

per capita petsonaJ disposabLe income cross-

productrareas i and j, (based on 1968 constant

dol-l-ars) | in gear t;

f T 7 Il' : - :/ ,LJL
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F.., = economg air fare (one-wag) between areas i and
L1E

j, ($1968) in gear t;

e .,
J-18

i i n r7òâT 1-
Jf

All incomes and fares aîe expressed in terms of L968

constant doffars in this phase I to faciLitate comparison

with simil-ar work undertaken bq the Canadian Transport Commis'

sion for the period L960-1969 (Ref. 2) .

Once again the data fiLe can be arranged either

i) bg individuaJ area pait - for time serjes anaLgsis

ii) bg gear - for cross-sectional- anal-gsis.

The energg crisis gears 1973-1977 do not form a Jarge enough

base for deriving time series trends. The Target the base

the more rel-iabf e the trend, howevet IeveaJing periodic f l-uc-

tuations mag be smoothened. Hence in this phase whenever time

.qcrie.s analusi^ :^ "^^'1 ''¡ is combined with some cross-sec-rL¿¿9D vr¿Þ ¿Þ UÞÇu t LL

tionaf anaf ysis to maintain perspective.

It js commonl-g hgpothesized that cross-sectionaf diff-

erences can be used to analgze demand trends, since such

differences among a series of area-paits at given points in

time are assumed to lepTesent stages of some patteln of deveL-

opment. ATthough not cTearlg estabLished as being va7id, the

hgpothesis.seems reasonable and is often invoked in the

---?,.-"- ;ñ +l¡,ie nlr:<aAJIAL9ÞLÞ LJt LttLÞ L)t!4Ðç.
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4.2.2 Examination of Phase II Resul-ts

Modified versions of the computer programs in Phase I

were appJied to each set of cross-sectional- observations for

the period 1970-1977. Tabfe 4.2 Iists the various vaLues for

the regression coefficients with reLevant statistics. A com-

parison of TabLes 4.1 and 4.2 immediateLg shows an improvement

due to the methods of Phase II.

The most significant improvements are seen in the con-

-si.cten+ lu hioher.R2 statistics and in the increased statistjcaL

signif icance of the coef f icients taken aJ-J- together ( i .e . the

F-statistic). on the average, the coefficient R2 has jumped

from 0.37 in the Phase I anaLgsis to a vaLue of 0.81 in Phase

II (Tables 4.f,4.2) .

Comparing the Phase II cross-sectional model-s together,

fha infar¡anf- K anå fha noefficjent ß AppeAT tO decreaSe and

increase respectivel-g with time. The val-ues of the other co-

efficienÈs remain within fairfg narrow ranges for most gears.

The model-s al-so compare wel-L with those obtained bg the

Canadian Transport Commission (Ret. 2) for the period 1960-

7969 (Table 4 -3) .

4 .2 .3 Examination of Residual-s

AJ though

ment over those

prove them even

Eitting a

(Refs. 9,70,J-l-).

the model-s in this phase show a marked improve-

of Phase T- íf. míohX sLí11 l'¡e Dos.cihle fo im-v*'yvv9

further.

regression model requires several- assumptions

To esÉjmate the model- parameters it js
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TABLE 4.2 PHASE TT CROSS-SECTTONAL DEI4AND FUNCTTONS

1970-1977

Ln ,, j, = *, + dLn(P.O j), + Btn(r;r,)*
-J

+YLn F... +
AJE 11r

lc F I
ß(s.8.) Y R'

l.q tr ) .q.8. oftv.u.t e.u.

E s ti mateYEAR
E

197 0 2-595 1.160
ln 7 7 Ãllv.LLJJ

1 .561 -1.944
(0.s92) (0.255)

0 .8 144
(0.8188)

197 l -7 .209 0.919
(0.403)

3.157 -1.878
(0.031) (0.217)

n 9\)?
(0.6781)

l_97 2 -9 .59 2 I .0 30
(0.113)

3.346 -1.808
(0.728) (0.262)

0.8122
(0.7695)

rv / J -ö.4¿U 0.999
(0.097)

3.302 -1"972
(0.640) (0.238)

0 "8576
(0.6643)

1 o '7 I 7.J-77 0.919
(0.097

3.132 -L.919
(0.623) (0.236)

0 . B 514
(0.6s30)

197 5 -6.886 0 .89 2
(0.102)

3.026 -1.835
(0.6s5) (0.245)

0 .8 340
(0.6746)

197 6 -3.558 0.964
(0 .107 )

2.484 -1.940
(0.732) (0.760)

u -ör¿/
(0.7141)

1977 -2.426 0 .97 2
(0.111)

2.194 -1.790
(0.728) (0.268)

0.7996
(0.7 3s3)

All Years
L97 3-1977

4 .610 1.045
(0.037)

r.JUJ -t.v40
(0.132) (0.089)

0 .80 56
(0.7442)

All Years
797 0-197 2

7.080 2.105 -1.87t
(0.31e) (0.142)

0 - 8156
( 0 .7 601)

AJ-7 Years
197 0-1977

4.511 7.079
(0.037)

1.264 -1.883
(0.132) (0.189)

n ano ?

(0.7442)

S.E. = Standazd Error
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TABLE 4 .3 COEFFTCTENTS OF CROSS-SECTTONAL

DEIIAND FUNCTIONS, 1960-f 969

f og Trips. ., = K, + al-og P.,-P .o + fi7og I,*I_r_ + \f og F..* *LJL x - rt lE - ¿x JE rJt

S.E. = Standard Error

11r

Year
t

t{
t (s.8.)

Rv

(5.!;.1
Y(s.8.) ^?¡(

,S.8. of
E s t imate

7960 -.94720 .96579
(.16382)

7.58089
(.48844)

-2 -19106
(.2612s)

.8058

.8917

79 61 4.06445 .66 37 6
(.15236)

2.34294
(.4s818)

-2.18140
l.¿Jy¿o)

.849 3

. / ¿ro /

1962 .52878 . 8 8169
(.Le410)

L-66765
(.60461)

-¿.Jö¿J5
(.32970)

. / J¿r )
t.051_0

L963 -2.38735 l_

(
.06798
.12155)

.7 509 2
(.39067)

-2.06686
(.22446)

.8461_

./tJ3

t-964 -. / ¿444 .97740
(.7s39e)

1.45707
(.5r47t)

-2.27939
(.25718)

. ö ¿9 /

.8L7 6

L965 -t -tJUJ/ L

(
.U¿¿OY
.747 36 )

l_.08380
(.52046)

-¿.ly/¿5
l.¿//¿J)

.8275

.877 6

7966 -2.22848 ! .04593
.747 s6 )

1.10942
(.52046)

-2.14342
(.27721)

.7971

.8776

!v o / -t_.30304 .97 9 l9
(.727e2)

1.26210
(.46866)

-2.086t1
(.2Le74)

.8557

.7001

7968 -1.47158 oaotr,c,
(.14568)

r.0017 3
(.480s4)

-2.05413
(.25643)

.81_20

.8206

l_9 69 -.82398 .95394
(.14318)

1.06404
(.49341)

-2.02509
(.22öoo)

.807 3

.8162

^11
^/L

Years -1.00991 .97858
(.042e4)

1.22849
( "11032)

-2.14513
( "07e80) .8147

Source: Ref.
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""^"-?7" ^^-"*ed that the errors Le.S., e .,s in model_ (4.2))uÞuaLL9 aÞÞutucu LJtaL Lrrc cLLUr Þ ts.y. / =rJ

are uncorreLated random variabLes with mean zero and constant

variance. ?ests of hgpotheses reLated to the significance of

the fitted modeL further require that these errors are normalJg

distributed. Direct examination of residuaLs heJps in checking

these assumptions.

A residual- is the difference between the fitted or

caf cuf ated val-ue and the actuaf observed vaJ-ue. In reqression

anal-gsis, residual-s are conceived as meas ures of the error

component. The average size of resjdual-s js used as a basis

for a number of summarq statistics such as R2 and the standard

error of estimate. Such summaru statistics aÌe useful- in de-

ciding whether the fit of the regression equation is "good" or

"bad", whether the proportion of expJained variation js ade-

quate, and so forth.

4 - 2 .4 Inplications of Residual- Anal-gs is

The rel-iabiTitg of cro,ss-s ectionaf demand equations de-

veToped in Phase Il mag be greatlg improved bg reducing the

errors associated with individuaL area-pairs. Bg the preceding

discussion, given a sjngJe gearts observations, the errors or

resjduaLs ¡?rust be regarded as random variabJ-es provided no

auto-correfation exisÈs. The avaiLabiTitg of eight sets of

observations and eîTors (one seû for each of the gears 1970-

7977) ought to permit consistencies in individuaf area-pair

errors to be identified "

Firstfq, a common base js provided bg including the
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entire eight gears' observations in a singJe regression to

derive one demand modef (Tab7e 4.2) " ln this modeJ- each of

f ho 59 â- Fã-nai rs has eíoht val-ues of the error termt Qne f or

each geaT. A close fook at them ¡eveafs that the eighX resi-

dual- oT eIIoT vafues per pait lesembfe each other noX onTg in

magnitude but afso in sign. In addition, theg sometimes

appear to f oLl-ow def inite trends in time -

Noting the above, it became impetative to investigate

whether erIoT observations wele significantlg tefated to the

area-pair and/or the point-in-time to which theg beTong. The

---?,,¡r'¡ +h,¡e ho¡nma< a fttni¡e'l ¡Twñ-lntãtt CfaSSjfiCatiOn faCtOf-aJlaL9ÞLÞ L!!UÞ UççVrrrÇÐ a ur

iaL expeTiment, with one obseTvation peT cel-f, the two factors

being area-pair and Vear. The J-inear statisticaf nodeL for the

cfassification maq be written as (Ref. 9):

ê--ll +T+
^L ^

wher e

J<Ê

u

T
K

ß. + (:tB).. + e.
I: KC KË

k f ,2,

L - ! ¡z I

qe

.f I

(4.3)

the residuaL or error associated with the kth area-

pair in the Vear t, js decomposed into:

an overaTT mean val-ue common to a7f resjduaTs,

the effect of the kth area-pair (that portion of the

residuaf derived sofel-g because it belongs to the kth

pair) ,

the effect of time (that portion of the resjduaf de-

rived solel-g because it js associated with the gear t)
E



(^rß) tt =

j<X.

Tn l'ha îa<ô

ation) the

two- fac tor
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the portion of the res j dual_ contributed bLt the

interaction of the two factoîs pair and gear, and

the experimentaJ- error associated with the l_inear

statisticaL model_ (4.3) .

of one observation per cel_l_ (or pair-gear combin-

two-wag cfassj fication procedure assumes that the

interaction effect is zero (Ref. 9). The modef

(4.3) thus becomes

"kt=u+rk+gt+.kt
k = f ,2,

f = f ,2, a
(4.3a)

Using the Subprogram ANOVA of the Statisticaf Packase for the

Soc ial- Sciences (Ref " 12) computer f il-es at the universitq of

lianitoba, the statisticaf significance of the area-pair and

gear effects vleTe analgzed. The anaLgsis of variance (ANOVA)

tabl-e in Tabl-e 4.4, conf irms that both ef f ects are indeed

highlg significant even at Xhc O-1 ôêr.-ênt significance l_eveL.

This means that about 97 percent of what was once regarded as

experimental error can now be accounted for in terms of an

area-pair effect and effect due to time. Tabl-e 4.5 sives es-

timates of T,- and ß- for each of the 5g area-pairs and. the gKt
gears as output from the subprogram ANovA. As expected, the

overaLL mean U of the resjdual_s js zero.

1t is possibTe that the area-pair and time effects indi-

cate the exjstence of some mjssing independent variabl_e. The

constraints of time prevented ang investigation in this direc-
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TABLE 4 " 5 MULTTPLE CLASSTFTCATTON ANALYSTS OF

RESTDUALS FROM 1970_1977 MODEL FTT

BY AREA PATR AND YEAR

AREA PATR
tA!Í<

EFEECT
Tk

AREA PATR
PAT R

E FFECT
Tt-

St. John's-Hal-if ax
'9t. John's-New.Bruns .
.9t. JohnI s-Quebec Citg
St . John' s-Montreal-
St. John's-Ottawa
St. John 's-S. Ontario
,5É. John's-Winnipeg
'5t. John ts-,9a skatoon
St. John's-Regina
St . John' s-Cal- garg
SË. John's-Edmonton
St. John's-Vancouver
Halifax-Montreal,
Hal-ifax-OtXawa
HaLifax-5. Ontario
HaLifax-Winnipeg
Hal-ifax-Saskatoon
H al- i f ax-Re gina
HaLifax-EdmonXon
HaJ-ifax-CaLgarg
Hal-ifax-Vancouver
New Brunswick-5. Ontario
New B runsw i ck-h/ inni pe g
New Brunswick-Saskatoon
New Brunswick-Regina
New Brunswick-Edmonton
New Brunswick-CaLgarg
Nev/ Brunswi ck-Vancouver
Quebec C.-Winnipeg
Quebec C. -Saska toon
Quebec C.-Regina
Quebec C.-Edmonton
Quebec C.-CaLgarg
Quebec C.-Vancouver

Mo ntr e aL -Vl i nni peg
l4ontreal- -Saska toon
Montr eaL-Re gina
Montre aL-C al- gar g
MontTeal-Edmonton
MontreaL -Vancouveî
Ottaw a-W i nni peg
Ottawa-S askatoon
Ottaw a-Re gi na
Ottawa-Edmonton
Ottawa-Calgarg
Ottawa-Vancouver
S. Ontario-Winnipeg
S. Ontario-Saskatoon
S. Ontario-Regina
S. Ontario-Edmonton
S " Ontar io-C al- gaîg
S. Ontario-Vancouveî
9,/innipeg-Edmonton
Vlinnipeg-Ca7 garg
Vl inni pe g-Vancouver
Sask .-vanc. /Victoria
Re g i na -Vanc . / Vi c to r i a
E dmo nton-Va nc . / Vi c to r i a

I .71
u -o4

-1.48
-0.19
u.¿ó
0 -56
0.05

-0.65
-0.26
0.46
U . JO
0.45

0.09
0.03
0 .29

0 .31
0 .7 2

I .07
0.96

-0 .7 3
-0.45
-0.87
-0 .54
-0.11

0 .26
0.20

-1.01
-1 .7 2

-1.32

-n 70

-0.66
-1.42
-1.10
-0.04
-0 .50

0 .30
0.17
^ 

ñtr

0 .32

0.68
0 .9 5
0.16

-u.1¿

0.25
0 "58
0.58
u.¿5
0 -61
0.99
0.28
0 .69
0.60

YEAR YEAR EFFECT
R

E

797 0
7971
1972
lY / J

7974
rv / u
1976
tv / /

0 .1_0

0.06
0.02
0.06
n ôo

-0 .79

For CLassificationI'IuJtipJe R2
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tion. On the other hand, the area-pair effects mag be seen

as some sort of communiXg-of-jnterest or attractivitg factor,

accounting for a varietg of factors difticuft to quantifg.

Hence val-ues for the St. Johnts area are above average' since

air service is perhaps xhe most attractive wag to cross the

GuLf of St. Lawrence; 7ow Quebec Citg-to-the-West va-Zues re-

f Lect Tanguage and cuf tural- aversions ì the agricul-ture-based

econong of Saskatchewan no doubt explains the J-ow vaLues for

the areast and so on. The time factor suggests a general

decrease in wiLLingness or need to undertake interzonal- travel-

This mag be due to the increasing weight pTaced on time and

perhaps more importantfg, to the rapid improvements over the

gears in communications and data bank sgstems.

4 .2 .5 An Improved l,Iodel- :

The high statisticaL significance of the area-pair and

time effects js strong support for incorporating these effects

into the demand function. Therefore, a dummg variabl-e intended

to represent the combined effects of area-pair and gear, i.e.

(T, + g,) in modef (4.3) | was assigned to each area-pair for
KE

each gear and a modified demand modeL derived bg the Least

sguares muTtipTe regression technique. With the dummg variabl-e

the modeJ- formuLation l-ooks Tike:

,rjr= K(Pinl,î - (r i, i,gr. orrI.'01"'..rfi
where

(4.4)
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where

A,.- = dummg variabl-e fot combjned area-pair, tjme
TJL

effects,

ô = coefficient.

The resufts of the introduction of the dummg variabfe

aîe shown in TabTe 4.6. Ît appeals that aLf the closs-sec-

tionaf model-s now f it the observations al-most petf ectlg;

whether this js in fact significanX or not must now be inves'

tioated.

4-¿.O Statisticaf Evidence of Significant Modef Improvement

To estabLish that the modef (4.4) provides statisticallg

moTe rel-iabfe resufts than the model- without the dummg variable,

the resufts in TabLes 4.2 and 4.6 aIe compated. Consider the

1g75 cToss-sectional- modeL as tgpical and afso suitabfe as a

basis for comparing across the two tabLes. The summalg statjs-

tics associated with the 197 5 modefs derived ftom the two fits

under considerationt ale dispTaged in Tabl-es 4.7 and 4.8.

comparing these tabl-es the Temarkabfe imptovement in

the statistic Rz can be seen . However, this statistic shoul-d

be used with caution as it is aflnlags possibl-e to make R2 unitg

bg simplg adding enough terms. FoT meaningful model- improve-

ment a superiar R2 value shoul-d be matched bg a sufficientTg

reduced. eIroT oI lesiduaJ- sum of squares , i.e. the variation

stiLT unaccounted for bg the modef. Indeed it js in this

respect that the superioritg of the modef (4.4) stands out-

The TabTes 4.7 and 4.8 show that the tesiduaT sum of squares
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lABLE 4.6 CROSS-SECTTONAL DEþTAND FUNCTTONS

Lr"- ,r" ,".rr"^,

Ln Tr r, = K* + ul_n(p;p r) . * $Jn(I rI.) - +yJ_nF: :+ * ôA_.. _ * €.._LJL c .L J E J_ J X alX flt alx

tsln.t rs?t.t rsIt.¡ ô
(Þ.ù.1

^2f(

E
K,

c

197 0 5 - ó / ) I . ¿U / 0 -967 -1.87 5

(0.0Le) (0.096) (0.410)
1.107

(0.02s)
n oo q,

( 0 .130 s )

IY / J 4.087 1.075 1.272 -1.794
(o.o20) (o -127 ) (o.o40)

0 .9 87
(0.025)

ñ aa q

(0.1257)

tv / ¿ 4.437 1.179 1-159 -1.803
(0.044) (0.304) (0.100)

1.064 0 .97 32
(0.060) (0.2937)

797 3 5 -40U 1.t_06 7.425 -1.917
(0"075) (0.106) (0.037)

0.968 0.9967
(0.021) (0.1024)

197 4 4 -AO/ 1.035 7.358 -1-879
(o.0ts) (0.948) (0.036)

0.948 0.9967
(0.020) (0.0e82)

rv / 2 4.3J-8 7.006 1.300 -1.8J9 0.968 0.9956
(0.017) (0.t14) (0.040) (0.022) (0.1104)

197 6 4.275 1.035 1.335 -1.900 0.986 n oo tr,2

(0.017 ) (0.120) (0.042) (0 .022) (0.1143)

1977 4.852 1.022 7.178 -1.763 r.072 0.9953
(0.017) (0.115) (0.042) (0.022) (0.1142)

7973- 4.683
197 7

1970- 4.523
1977

7.045
(0.007)

1.084
(0.008)

I .246
(0.02e)

1.235
(0.02e)

(0.ote)

-r .84 5
(0.020)

/\ oQ?

(0.009)

1.006
(0.011)

n oo q

(0.t1s5)

0.9908
(0.1634)
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have been drasticallg reduced bg modeL (4.4) from 24.573 to

0.646. .As a direct resuf t the error mean sguare vaLue js al--

so sl-ashed f rom 0.455 to 0.012 causing the al-l--important F

ratio to Teap from 90.446 to 3023.745, to estabfish the high

statisticaf significance of the model (4.4).

The other statistics such as the standard errors of the

regression coefficients and of the estimated regression plane

are aTL greatlg reduced to strengthen the virtues of the ner,/

modef formufation. The standard error of esÈimate is down to

0.7704 from 0.6746, and the tit js unquestionabLe.

More generaJlg, the introduction of the dummg variabLe

to account for the area-pair and Vear effects has increased

the vafues of K-. More importantfC the el-asticities (ß's), of

the income cross-product are reduced, levealing that the ex-

pJanatorg power of this variabJ-e has been cut approximateJg

in haLf. This fairJg Targe reduction indicates that the dummg

variabl,e ref l-ects area-pair af f l-uence to some extent. This in-

terpretation js borne out in the correl-ation matrix as sociated

with the f it of modei (4.4) , TabJe 4.9. The Tabl-e (a) shows

that of a7l" the other independent variabl-es the dummg variable

js highest correl-ated with the transformed incomes cross-

product. Note aLso that aJ-L the independent variabfes are

highJg correlated with the dependent variable while their own

intercortefation js quite low. This js verA much in keeping

with the assumptions of the multiple îegression technique

(Ref . 9rf0rJ-f) and further enhances the adeguacg of the modeL
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TABLE 4.9(a)

CORRELATION MATRIX - FORt'tULATION ( 4 .4 )

LN(TRTP) LN(F) LN(XPOP) LN(XTN) LNA(I,J)
12345

T,Nt'rRTPt I 1.0000uLf | ¿-\1L /

LN(F) 2 -0.5321 t-.0000
r.N tvÐoÞt 3 0 .7718 -0.1576 I .0000ulr I zrL vL t

LN (XrN) 4 0 .6075 -0.077 3 0.4900 7.0000
LNA(Ï,J) 5 0.4882 -0.0122 0.0253 0.3101 1.0000

TABLE 4.9 (b)

CORRELATTON MATRTX OF REGRESSTON COEFFlCTENTS - FOR¡'TULATTON ( 4 .4 )

LN(F) LN(XPOP) LN(XrN) LNA(r,J)
2345

LN(F) 2 1.0000
r.tTtvÞ()Þ) 3 0.1374 J-.0000plr I ItL vL /

LN (XrN) 4 -0 .00 29 -0 .5029
LNA(I,J) 5 0.0088 0.1525

1.0000
-0.3416 1.0000
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(4 .4 ) - The TabLe 4 -9 (b) verif ies that the e-Zas ticities of the
incomes cross-ptoduct and d.ummg variabLe are in fact inverseLu

correLated to a Tatge degree t so that as one variabLe increases

in its expJanatorg power, the other can be expected to fose

same of its own importance.
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CHAPTER V

THE TMPACT OF ENERGY SHORTAGES

5.1 TNTRODUCTTON

The oiL embargo pTaced bg the jPEC nations in 797 3

shocked the e,/esteTn worfd into the real-ization that it couLd

have a reaL enelgg problem. The awareness of the direct conse-

quences of an eneTgg shottage reached a peak at that time, but

as time went bg, the uTgencg l-inked with the conceived immin-

ence of depTeted. energg suppTies has apparentlg faded ' In

ç-^+ ; + j e ñr1vr bÌi ðel u bei ieved that ang changes in attitudesLAÇ L t L L ¿Þ ttvw t ue¿1

wrought bg the so-cafl-ed "energg crisis" of L973 have since

been substantiaTTg eroded -

5 .2 PETROLEUI,l RESERVES

There aTe as mang estimates of total- wotfd natulaL

petrofeum leserves as there aTe es¿jmatols. FiguTe 5.1 js

regarded as a reasonabLe avelage between t.he most optimistic

and pessimistic.

The worLd is rapidlg depleting its naturaL petroTeum

reseTves and pTesent estimates indicate that we wifl- ruÌ? out

in fess than 100 gears. The situation in Notth America js

even more acute and estimates of uLtimate depletion time lange

from 50 to 7 5 gears hence.

The per capita Teserves in canada are roughTv doubfe

xhose for the u.s. (Ref. 13), and although one mag feef that
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Canada does not have the same probTem as does the U.S., it js

dif f icul-t to imagine a si tuation where the U.S. has run out

of oif and. Canada is sti l-1 sitting on some of its ouln - FoI

al-J- practicaL pulposes, both countties wil-L Tun out at the

same time, i.e. bef ore the rest of the wotl-d '

5.3 THE AVTATTON TNDUSTRY

The aviation industrg jn geneTal- is not a Targe con-

sumer of petroLeum products, wotldwide consumption in 1974

being approximatelg 5 peîcent of the total liquid petroTeum

consumption. In Canada in 1972 the peTcentage was about 4 peT-

cent of the totaL canadian consumptionI incLuding the niLitaTv'

Although it does not repTesent a major sector of consumption,

the growth rate of aviation fueL consumpXion is considerabTg

higher than the rates in most othet countties (Ref. 14). Fig-

ure 5.2 indicates the growth in consumed fuef since 7960, for

Air canacla. over this period, the annual growth rate has

avetageòl about 1l percent per gear which means a doubfing of

consumption everg seven gears -

It js nox reasonabfe to assume that petroTeum production

wiLl_ increase untiT the dag when the worfd suppTg comes ta an

end. Äs the end approaches, pettoTeum in jts natulaf fotm

wil_7 become a costTg commoditg and ptoduction wifT have to

diminish. It is not Teafistic to assufie that commercial- air

transportation (which in its present state cannot us e othet

energg f orms ) will be given prioritg ovel other user.s of
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petTol-eumt who woufd be forced to use mole costfg eneTgv forms

This assumption becomes an extremefg important consideration,

as aircraft which aîe now on the drafting board and more ad-

vanced tqpes, wiTJ- stiTL be in setvice in the gear 2000' a

time when the reserves wil-l- be sharplg decTining and naturaL

petrol-eum prices wiLl- be skgrocketing (Ref - l3 ) .

Figure 5.1 aLso shows the ptobabLe Life span of the

next two generations of entiteTg new commercial- passengeT caI-

¡',.i^-Ly!t!9 aLLVLALU CeçtttruLvY9 t

of existing tgPes) .

EA ENERGY AND CANADTAN DOMESTTC ATR PASSENGER DEMAND

A previousLg stated hgpothesis suggests that the diff-

erences in a serjes of area-paits compated at various points

in time reffect and trace differences in stages of devel-opment

enrl nrêwãi 1 í na r-ond i f ion.s at these vaTious points in time. If
L/L ç V

this hgpothesis js considered to be leasonabLe, then the

effects of energg on domestic ait passenge7 demand mag be es-

timabJe from valiations among the gearlg cToss-sectionaf

demand models according to the formufation (4.4), Chapter IV,

(see Tabf e 4.6) . specif icaf f g, the jnizestigation ought to

differentiate and then compare the model-s for those gears after

7g73 and those for the period up to 1973 when enelgg suppJies

were abundant. AdditionaL information on the demand character-

jstics for the period 1960-1969 mag be obtained from comparabLe

studies done bg the canadian Transport commissjon (Ref. 2) '
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ftom which the cîoss-sectionaT modefs in Tabl-e 4.3 have been

quoted.

The cross-sectionaT demand equations of TabTe 4 -6 show

no marked variations ac¡^oss the gears. this mag be sutprising

at fjrst because jt seems reasonabLe to expect that the energg

sjÈuation of 1973 should in some wag have affected air passen-

ger demand. The possibiTitg that somehow jÈ tea77g did not

affect the demand is furthet strengthened bg the total inteî-

alea-pair trips (Raw Ðata, Appendix I) for the market area

whÍch maìntained a steadg inctease right up to 7976.

llhat the ten demand equations of Tabfe 4 -6 stress js

that during the anaLgsis period the making of an ait ttip be-

tween ang two alea-pairs within the defined market area has

continued to be governed bg the same facto7s (i.e. the indepen-

dent variab|es in the eguations) and to the same extent (i.e.

the coefficients d, B, \, K remain more or J.ess constant) - Ïn

other words peopTe have not changed theit definition of what

the need to travel- depends on.

But then the enelgv crisis and the ensuing inctease in

fuef prices nust have caused something. From the modeL formu-

Tation (4"4) it appears that the onlg factor which coufd con-

ceivabfg be directJg affected bg the enelgg situation is the

fare variabfe. The indication that traveL patterns and demand

were not affected bg the energg shoTtages suggests in turn

that the fares utere not undufg manipuJated. Indeed the Taw

data (Appendix I) supports this suggestion- But how coul-d

fares not be "affected." in the face of the fierce fuef price

incteases experienced after 1973?
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some liqht is thtown on this most confusing sjtuation

in the next chapter where an attempt is made to eval-uate the

various factors which contribute to , or help in, the determin-

ing of fare fevefs.
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CHAPTER VÏ

THE CONTRTBUTTON OF FUEL TO ATR FARE LEVEL

6.1 TNTRODUCTTON

D11 F-* +t ^ 1-r.'pgf câr-ri cT sprvi no the CAnAdian dOmeS-!)g LaL u!!ç LaL9ÇÐL

tic ain travel- market is Air Canada In 1977 the CorPoration

accounted for approximateLg 55 percent of the totaf number of

revenue passenger mif es (RPI,l's) f fown in canada (Ref . 15). To

>!lltPLtL9 Lttç attsLyÐ¿Ð

oT accuracg it. can reasonabTg be assumed that the effect of

fuef shortages on Air Canada opeTations is a tefl-ection of a

more general- effect of energg shortages on domestic ait xravef

demand in Canada.

The price of fueL inevitabTg has a direct beating on

the future heafth of the aviation industrg. As shown in

Figure 6.f, the price of aviation fuel- has risen from about

13ë in the mid f960's to a culrent price of approximateTg 60ç

per imperial galton (Ref. 73,15) - In doing sot fuef as a

percentage of total- operating costs fot Air canada has risen

from 9 percent in the nid f960's to about L9 pelcent in 1977

(Tabf e 6.7) This rel-ationship is quite significanx as it

indicates that fuel prices have been rising at a much gTeatel

rate than other costs.

In spite of these marked increases, the ,^

rates have not mounted accordingfg Darnnni1,ian
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and some expfanation for it can be found in the Air Canada

1977 Annual- Report (Ref . 17 ) which sÉa tes "'

"Air Canada's rofe js to provide ait transportation
both in Canada and internationaTTg at the highest
standard of service, safetg and efficiencg whil-e
maintaining f inanciaJ- sel-f -suf f iciencg. Its f are
structure must meet the needs of those who must
travef as wel-L as those who do so for pleasure -" - -.

..."Rjsing costs forced tariffs up..- In l'Iarch,
Canadian fates rose bg 7%, the onl-g increase in the
gear."...

.. -" (But) Ðespite ùhese increases, Canadian fares
are still among the lowest in the worfd. Air
Canada's average income per schedufed RPM has rjsen
onlg hal-f as much as prices f or other goods and se-r-
vices. In the past decade, the compang's gieTd l¡as
gone from 5.66ë per RPI| to 8.84ç per RPM, ãn increase
of 56% whil-e Canadian prices, as measured bg Statis-
tics Canada's Implicit Price Index' rose bg 103%-
This has come when fuef cost per ga7Lon has risen
bg 500% and aircraft prices have more than doubl-ed
in cost oer seat Purchased."

The repo?t goes on to sag that fuef continues to present

major problems for the airfine. It lecognises the important

fact that Canadian petroleum prices aTe not get up to world

f eveTs and wil-l- continue to rjse until- theg are. In the mean-

time some remediaL action was necessarg -

.es soon as the (fueJ) probl-em was evident, Air Canada

embarked on a major conseTvation ptogram and that program has

continued to make itsel-f f elt.

It js this "major conservation program" which gives

vafuabfe jns ight into just how air fares are structuled and

how the airTine industrg has been forced to modifg jÈs operating

practjses as the energU situation ulorsens.
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o.¿ THE TARE STRUCTURE

If the fare is considered as the revenue to be derived

when one unit of avail-abl-e capacitg js actuaTTg util_ized, then

it js reasonabl-e to expect that the fare shoul_d depend most

generallg on:

(i) the

¡i l-tt =n¡7t q ¿r4

(ii) the

-AñA¡i *,tt

cost of producing one unit of avail-abLe capa-

expected utiLization of the units of avaiLabfe

6 .2 .1 Cost .Per Unit of Capacitg

(a) Figure 6.2 shows the variation with time, of Air

Canada's costs per avaiLabLe ton mil-e (ATI,I) of capacitg , since

1960. The costs dropped progressiveLg untiT 1970 in spite of

infl,ation, and after that time the unit costs started to lise.

Part of this increase can be attributed to the chanqe in fuef

price. However, had the fuel- price staged at the 1970 fevef

then costs woul-d stiLJ- have gone up as js discussed l-ater.

(b) The major reduction in cost after 1960 (even in

spite of rising fueT prices and infl-ation) resulted from the

introduction of better and better aircraft over the gears -

First came the standard DC-8, a vast economic improvement over

the other aircraft then in operation (Ref. 14). The advent of

the DC-9's l-ed to further improvement and the stretched DC-8's

between 1968 and 1970 drove costs down further, in spiÈe of

inf l-ation.

The 747 has the fowest cost per unit of avail-abLe capa-



F
IG

U
R

 E
 6

.2
O

P
E

B
A

T
IN

G
 C

O
S

T
 P

E
R

 A
V

A
IL

A
B

LE
 T

O
N

 M
IL

E

S
80

I * <
6(

E tr
j

fL t- 3¿
c

() LÙ l- J H
za



-48-

citg of aLmost ang aircraft fJging todag, (see Tabfe 6.2) . In

l-973 came the L-L0fL, however the introduction of these im-

nro¡teri ai rcrãf t af ter 7970 haS nOt been cnr,ttnh f n ]rao!/Lvvvs u¿LçLaJ-L dlLer !t/U tld:; I)QL DeeIl ,,"-p OpeIA-

ting costs down. The probTem is that although the 747 js stiLf

the best on the basis of cost per ATMt because of its size,

not enough of them can be depToged to keep down the cost of

the totaL fLeet mixture.

(c) The efficiencA of the aircraft used, therefore,

affects the operating costs which in turn affect the fare

structure. The effect on fare structure is best observed if

aircraft efficiencg is viewed in terms of the fuel- consumption

per ATM.

AccordinSlq the airl-ine industrg js becoming more

and more efficient from the point of view of energg consumption.

Using Air Canada as an exampJ-e, in the period 1965-1975 the ATM

grew bg a factor of about 3Lz, whereas during that time the

fuel- consumption has onlg grown bg a factor of 2Le. This is

iJ-l-ustrated in Eigure 6 .3. In terms of the number of gaTTons

per ATM thete has been substantiaJ- annual improvement as shown

in Figure 6.3. "This improvement has been the resu_7. t of a

number of factors which includes the introduction of more eff-

icient aircraft and more nonstop fTights, that is, Jonger

average stage Tengths". (Ref. l3).

6 "2.2 Util-ization of AvaiLabLe Capacitg

When the U.S. vtas faced with the energg crisis jn 1973

theg were abfe to reduce their fuel consumption bg 10 percent
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and stiLr carrg more passengers (their savings were greatel

than the totaL cost of the aviation fueL burned in canada in

197 4 ) , (Ref . 13 ) . l,Iost of tåis increase was due to imoroved

load factors achieved bg cutting fTights.

In Canadian air transportation the fare structure has

doubtJ.ess been affected bg Load factors. Fuel_ consumoxion

can be made more beneficial_ if the pagToad carried per air-

craft js maximized. This means more usefuL production per

unit of fueL and hence Less operating cost to earn a given

amount of income.

6.3 THE FARE STRUCTURE I,IODEL:

Recognising that there probabTg is some refationshjp be-

tween the fare l-evel- on the one hand and factors representing

expenses per unit of avaiJ-abLe capacitg, Toad factors and air-

craft technological efficiencg on the other, the next step js

to jnrzes tigate the nature of ang such rel_ationship.

First a number of variabLes are def ined, (Tabl_e 6.f ) ,

each of which js thought to have some direct bearing on the

f ate level-. Observations are made on each of thes e variabl-es

or f actors f rom the most rel-iabLe sources avail-abLe (Ref s . f 3 ,

l-4 ,L 5,f 6 ,l-7 ) as theg appf g to the Air Canada Corporation. In

the Tabfe 6.1 the gieJd per revenue passenger mil_e (RpM) js

defined bg Air Canada as the average income derived per RpM.

It is caJ-cuJ-ated as the ratio of the total Tevenue attributabLe

to passenger traffic to the totaL number of RpN,s fl_own. As
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such it can be used and in fact js used in this investiqation

as a sort of average f are l-eveJ- per revenue passenger mil-e.

This fare variabLe (the dependent variabfe) is regressed

on various combinations of the other (independent) variabLes

shown in the TabLe 6.L. The multiple regression technique was

appJied to these combinations assuming first a mathematicaL re-

Lationship invol-ving a l-inear combination of the variable, and

then one invoLving a muLtipJicative arrangement of the indepen-

dent variabl-es -

After

rôcrr 1 larl f ha

Yiel-d/RPI{

carefuf studg

foLJ-owing one

= 5"3 - 8.2 (

+ 1.0 (

Pass enger Load

FueL Price Per

of the mang regression modefs which

turned out to be most powerf ul-.

Factoî)
Ga l- Lon 1968ç

AvaiLabLe ,5ea t Mil-es Per GaTLon

+ f.4 (Expenses Other Than Fuef Expenses

Per Avail-abl-e Seat I[il-e) (6 -1)

The statistics for this "best" equation aîe shown in Tabl-e

6.3. The Rz = 0.98 is quite high, the standard error of es-

timate is l-ow and the general fit of the regression pJane to

the observations (see F-statistic), and the regressjon coef-

ficients are aLJ- highJg significant even at the 5 percent

Levef.

It js important to note that the independent variabl-es

appearing in the model- (6.1) are perhaps the veîIJ ones that

7ogica77g night be expected to dictate the future modus operandi

of domestic Canadian air tTansÐortation. The "Load Factor"

term tefJ-s about the effect of Tevel of utiJ-ization of the
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pas,s enger capacitg provided; the " seat-mil-es per gaTJon" term

shows the effect of providing more passenger capacitg per unit

of eneîgg consumed . It al- so ref J- ects the importance of the

technoTogicaL efficiencA of the aircraft. The "unit fueL price"

term describes the effect of fueT exDenses on fare l-evefs. In-

cLuded among the "expenses other than fueL expensest' are items

such as saLaries, wages, depreciation, rent, advertising,

landing fees, sal.es commissjon, and so on.

The modef (6.1) js derived as an attempt to describe Air

Canada's fare structure. It is not intended for use in the

setting of future fares; rather it js mereJg a mathematical- de-

scription of how Air Canada's fare J-eveLs might have varied

historicaTl-g with certain factors of interest and importance.

Such an expîession, therefore, js considered to be quite useful-

in eval-uating how fare l-eveLs are l-ikeJ-g to be affected if these

factors were subiect to some variation.

The inpTications of this modef in the context of xhe in-

fl-uence of energg shortages on domestic Canadian air passenger

demand, are discussed at Tength in the fol-Lowing chapter.



-55-

CTIAPTER VTl

TMPLTCATTONS AND CONCLUSTONS

7.7 TN TRODUC TI ON

The demand equations of the modeL (4.4) in Chapter IV,

rel-ate domestic air passenger demand to a numbet of factots,

socioeconomic and otherwise. In addition, the fate structute

model of equation (6.1) describes fare l-evefs in tetms of sev-

eral variabLesI some controffable (e.9. passenger Load factor)

and others not controfLabTe (e.g. unit fuef prices) - The

uLtimate effects on demand of fuef shortages and price vatia-

tions, and ang measures taken to combat such shottages and

price variations, can now be investigated bg first studging

their effects on fare feveTs.

Because of the nature of the factors invoLved in the

model- (6.I) it js necessarg to deveTop some broad overview of

just how much room there js for variation in each of these

factors. A brief presentation of xhis js now attempted.

7.2 OVERVTEW OF THE FUEL STTUATTON

If Air Canada is assumed to represent a

cross-section of the Canadian airl-ine industrtl

points cited bg C .H . GJenn, Vice'President, Ff

Air Canada (Ref . 14 ) in rel-ation to Air Canada

f Lect t.he si tuation of the Canadian industrtt a

r easonab fe

the folfowing

Dl --eeL rLa!ltrLlty t

mâ11 a7 <n f ê-

t farge:
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(l) Jet fuei wiLL be avail-abfe in the future, howevet further

increases in prices are visuaLized.

(2) The historicaf improvement in average fueL consumption

per Avail-abfe Ton MiLe wiLL probablg not continue begond

the next few qears.

( 3) There js not too much further improvement possibLe in the

consetvaxion of fuel- quantitg bg varging operating tech-

nì ..ttcs stj^h ç1,,; ñã al_titUde and air Speed.rrLvJuvÐ rùÇtJ aÞ LtyLt!y

(4) Improvements can stil-7 be made in terms of increased paq-

J-oad per aircraf t.

( 5 ) .As f ueL becomes a greater and greater propoltion of total-

operating costs, the planned retirement of uneconomicaf

aircraft mag heTp increase overaLL fl-eet fuef efficiencg-

7 .3 THE TÌ"lPLTCATTONS

(i) The item (2) above, refLects a widelg expressed

concern that new aircraft tgpes are not offering substantiaTTg

better operating economics as theg have in the past, to combat

escaJ-ating Labour, material and f uef costs.

over the past two decades, major improvements have been

made in the fuel consumption of jet engines (see Chapter vf).

AJthough there js stil-f room for improvement, additional in-

provements mag be quite costJg to attain.

The l-ast generation of high-efficiencg jet engines for

commercial- use cost approximatefg one-half biLLion doffats

each to develop (Ref. 14). Later engines now in the design
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stages are assurned to cost more. For the smaLl jnprovement in

fuei consumption it js not thought that the ind.ustrg can afford
1f

(ii) rtem (5) presents a short term sofution in the

Tight of the above discussion on item (2). It points to jm_

proved fuel- efficienca bv incorporating in the fLeet hiqher

proportions of the more efficienX aircraft tgpes now avaiLabl-e.

Before ident.ifging the inprications of this option, the effic-

iencg characteristics of the various airpranes shouLd be

studied (see Figure 7.1). Availabl-e seat mil-es (ASM) pet

galron (like avail-abl-e ton miJes per gaTron) js a measure of

efficienca. rt varies with tlight distance as shown in the

Figure 7.1. From tåis figure and based on the current air-

craft seating Tagouts the 747ts, DC-9, s I stretched ÐC_g, s and

L-l-0f l-'s aLL have approximateJg the same ef f jciencies. The

poorest is the standard size Ðc-B with Rol-J-s-Rogce engines now

in the process of being Íetired (Ref. J3).

ln order to put Figure 7.1 in the correct perspective

it is necessatg to show the impact of these various aircraft

tgpes on the fueL upJifted in canada. This js shown in Figure

7.2. Note carefuTTg that this figure suggests that over three-

quarters of the fueJ- consumed in canacla js alread.g due to air-

craft of high efficiencg ! As more of the inefficient ones are

retired the improvement in efficienca tend.s to its upper Linit

which is considered to be in the order of 7.69 to g.33 Avai|-

abl-e Ton Mil-es per gaJJon. This represents a max jmum increase
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of about 6U percent over present l-evels (Ref. L4) , bg the next

three gears when the retirement is expected to be compTete.

From the equation (6.1) it can be seen that the 64 per-

cent increase in aircraft efficiencq impfies a decrease of

a7'>ont 1 Dercent in the f are Tevef s.

If al-f other factors remained constant the poss ibLe im-

pact of thjs improved efficiencg on travel- demand mag be

studied using the combined time-serjes cross-sectional- Tegres-

sion model- encompassing aLl the gears from 1970 to 1977. The

equation states that (see Tabl_e 4.6) :

,rj

where a7l- terms have been defined previouslg, and (7.2) im-

pTies that a 2 percent fare decrease bg itsel-f is expected to

boost demand bg approximateTg 3.7 percent.

(iii) The variation in operating techniques referred

to in item (3) is in recognition of the fact that speed and

aLtitude have a marked effect on the amount of fueL consumed.

At present howevet, AiT Canada, Iike most other domestic carriers I

have alreadq throttled back towards an optimum speed and aLti-

tude, so that in Xhe future no significant improvements from

this area are expected.

(iv) Item (4) " Among the biggest singJe items which

woul-d improve fueL consumption according Xo equation (6.I) are

those which deal- with the provision of passenger capacitg



-6f-

(ASM per gatTon) and the utiLization of this capacitg (passen-

ger l-oad factors).

Over the past gears the airLine industrg in Canada has

theoreticallg been wasting energg when it is considered that

weight l-oad factots have been aveîaging sfightl-g above 50 percent

(Tab7e 6.I), so that about one-haff of the fueJ js consumed in

providing wasted "weight" capacitg. In the case of the passenger

J-oad factor the ave¡age has been abOut 65 pe7cent or one

third of the fuef consumed. goes into the production of unused

caoacittl .

It js fel_t that if thete js coopeTation between air-

J_ines, ot even TegisIation, to eTiminate wastefuT compeXition

in certain markets, aveTage passengel l-oad factors couLd be

increased up to l0 percent. From equations (6.1) and (7.2)

such an increase bg itseLf couTd raise demand bg appToximateTg

20 percent.

Erom the point of view of the efficient provision of

passenger caPacitg su.bstantiaf imptovements can afso be

derived through reconfigulation of the aitcraft. Present con-

figu r ations of wide-bodg airctaft, fot exampTe, devote a

Targe aÏ-ea to first cTass and spacious economg seating. This

arrangement js inefficient in compalison with a high densitg

afl-economg aircraft configuration. Air Canada js consideting

this option and theg estj mate that the number of AvaiLabfe Seat

MiTes per gaL7on f or their f Leet could be up 75 percent btl the

earfg 1980rs, Ref. 13. This afone coufd bring fates down bq

approximatelg 2 Petcent -
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(v) Item (l) . So far aff the factors considered coufd

create reductions in fares of up to about l-3 peTcent of present

7eve7s, within about the next ten gea7s. But what about the

effect of fuel Price increases?

The rate of increase of unit price of fuel- mag be ex-

pected to continue to increase, so that whereas between 1966

anòl 1g76 fuef prices increased oveT 700 percent in terms of

constant lg68 d.of f ars (TabLe 6.f ) , it js estimated (Figure

6.I) that at present rates,simil-ar increases coufd be generated

within the next 6 to I gears. In fact, a77 it lequires js an

increase in fueL prices of about 100 percent over the next

Xen gears Xo erase the possibl-e f3 percent depression of fare

Level-s mentioned above (see Equations 6 'l and 7 '1) '

7 .4 CONCLUS TONS

The investigation shows that ovel the next five to

ai ohf nêãrs, a number of measures mag be adopted bg the airl-ine
e yv9.+ È É

industrg in canada to furthet offset the advelse effects of

increasing fueJ prices . These meas ures incf ude:

(1) The graduaT phasing out of inefficient aircraft from the

fl-eet, in an effort to inctease ovetaLf fuef efficiencg-

(2) Continued mod.ification of flging techniques to operate at

fTging speeds and aftitudes known to be optimum in terms

of f uel- consumPtion -

( 3) lmprovements in aircraft configuration to plovide more

high-densitg aLf-economg tgpe seating arrangements, i.e

better utiLization of phgsical aitctaft space'
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(4) Passenger l-oad factor improvement to maximize the pag-

l-oad carried per aircraft and gield more usefuf production

per unit of fueL.

1t js anticipated that during this period fueL

prices in terms of çf968 = 100 would increase bg the J-00 pet-

cent required to neutralize the l- 3 percent aLl-owance f ot f are

reduction (í1968 = 100) which coul-d be forged from the above

improvemen ts .

Figure 5.1 shows that, begond the next decade, fuef

prices wouLd. soa7 and the f ul-l- ef f ect of this on f are f evef s,

and. hence demand, woul-d be f ef t. This wouf d be so because bg

that time fuel- price increases woufd have outstripped whatever

favourabfe effects coul-d get be derived from the four measures

outfined above.

At that time, the mod.ef s ( 6 -L) , (7 -l) and (7 .2) show

that for eveTg one percent inclease in the unit price of fuel-

(ç1g68 = L00), the fare Levef woufd inctease 0.73 percent and

the demand. couf d f al-l- a cotrespond.ing 0.24 percent I af l- other

factors remaining constant.

But bg the beginning of the f 990's the end of worl-d

rese.r.res for naturaT petroTeum wil-J- alteadg be in sight

(Figure 5.1) and fueL prices woufd skgrocket and dwarf ang of

the " positive" effects described above - Bg the mid f990r s

ang new airpTane pJaced on the market Xhen woufd not be fueffed

with present eneTgg forms. Indeed it coufd be a serious ctisis

in fha trpãr 2nnn whcn nefrofeum based energg js becoming so
Y v4L
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scaT:e that even the most efficient engines of the daq are not

enough to combat the rising unit costs fed bg fueL.

Yes, it wouLd seem l-ike new f orms of energg must be

developed soon if the air transport industrg is to survive.

7.4.1 Suggestions for Furthet Research

rn the first part of this studg an effort js made to

derive improved demand functions for the malket aIea. Further

wo|k needs to be done to examine the refiabiTitg of these

functjons . specificaffg, theit abiTitg to esÈj mate known

travef d.emand for gears not incl-uded in the present anafgsis

period shouJd be investigated-

Further areas of research arise readilg from the energq

anal-gsis portion of this studg.

1) The fare structure modeL itsel-f and jts usefufness

doubtLess neecl some cfarification and tefinement. Questions

such as (i) what other factots shoul-d be incJuded jn the fare

eguation and (ii) can suci¿ an equation evel be refined enough

to become jnstrumentaT in the actuaT setting of future fare

feveLs, ought to be studied -

2) How do the effects of energg shortages on Air

Canad.a dif fer f rom those on the smal-Jer, InoTe tegional- tgpe

carriers afso opelating in xhe domestic malket area?

3) To better understand the changes brought on bg the

scarcitg of eneTgg the studg night be broadened to anaTgze

the entile North Ametican expetiencet compating the situation

in the United States with that found in Canada '
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4 ) Further work night al-so be done on the ef f ects of

the energg situation on the worLd ait ttavef ma|ket' in an

effort to place the domestic Canadian experience into a more

internationaf PelsPective -
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ALL TTEMS CONSUMER PRTCE TNDEXES

CANADA $1968:100

1960

t967

1962

1963

1964

7965

1966

rvo/

1968

1969

197 0

197l

197 2

197 3

197 4

797 5

797 6

1977

ó¿-5

ó4 . J

85.8

ó/.J

89 .4

92.8

96.1

100.0

104.5

L08.0

111

116.4

125.2

138.9

153.8

765.4

178.8
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TNTER-AREA PASSENGER TRTPS (OOO)

Pages 7 1-7 4



S
T

. 
JO

H
N

, 
S

 /H
A

LT
F

A
X

A
R

E
A

-P
A

ÏR

S
T

. 
JO

H
N

, 
S

/N
E

W
 B

R
U

N
S

W
T

C
K

S
T

. 
JO

H
N

 ] 
S

 /Q
U

E
B

E
C

 C
T

T
Y

S
T

. 
JO

H
N

T
S

/M
O

N
T

R
E

A
L

S
T

 . 
JO

H
N

 ,
S

 /O
T

T
A

W
A

S
T

. 
JO

H
N

IS
/S

O
U

T
H

. 
O

N
T

.

S
T

. 
JO

H
N

,S
/W

T
N

N
T

P
E

G

S
T

. 
JO

H
N

,S
/S

A
S

K
A

T
O

O
N

19
70

S
T

. 
JO

H
N

,S
/R

E
G

T
N

A

12
.4

9

S
T

 "
 J

O
H

N
'S

 /
E

D
M

O
N

T
O

N

19
7 

t

S
T

. 
JO

H
N

,S
/C

A
LG

A
R

Y

40
.5

6

0 
.8

9

sT
. 

JO
H

N
',S

/V
A

N
C

O
U

V
E

R

29
.0

6

74
.2

5 
78

.5
7

19
7 

2

H
A

LT
 F

A
X

 / 
M

O
N

 T
R

E
 A

L

49
.0

2 
57

.4
1 

64
.9

8

8.
84

0 
.7

 0

44
.0

9

H
A

LT
F

A
X

/O
T

T
A

W
A

29
 .7

l

79
7 

3

H
A

LT
F

A
X

/S
O

U
T

H
. 

O
N

T
A

R
T

O
 

10
8.

57
 

10
3.

10
 

72
6.

30
 

16
4.

75
 

17
8.

71
 

78
8.

46
 1

90
.7

5 
17

2.
77

71
.9

5

H
A

LT
F

A
X

 /
W

T
N

N
 T

P
E

G

50
.4

0 
60

.3
1

0.
25

33
.7

0

18
.7

4 
22

.9
7

19
7 

4

H
A

LT
F

A
X

/ 
S

A
S

K
A

 T
O

O
N

n 
?a

11
 .

 3
0 

t6
 .

10

2.
71

1.
03

38
.7

6 
42

.6
5

0.
47

19
7 

5

n 
aq

n 
?a

7 
.8

4

66
.9

2 
72

.4
1 

69
.7

3

2.
10

7 
.8

9

75
.9

5 
91

.6
0 

88
.9

7

1.
25

0 
.3

8

25
.8

2 
23

.5
2 

22
.1

2

19
76

91
.1

2

76
.7

7 
19

.3
4

I 
.4

0

0.
66

3 
.2

0

1 
R

?

32
.9

0

2.
70

42
.9

2 
40

.0
9 

38
.2

1

r.
97

0.
44

19
77

86
 .

10

7.
62

0 
.7

 0

4.
82

37
.4

0

2.
88

20
 .0

0 
2.

7 
3

0 
.5

7

1.
11

97
.5

0 
10

8.
91

 1
79

.7
9 

17
4.

22
 1

15
.8

9 
10

5.
58

18
.1

1 
18

.9
1

2.
18

0.
97

4 
.4

7

I 
.9

 2

42
.4

3 
57

.6
8

7.
7 

I

89
.7

7 
85

.0
5

u.
oo

2 
.9

 7

I 
.1

2

4 
.7

 3

8.
53

 
10

.9
1

5.
33

3 
.5

9

0.
68

I 
.3

1

4 
. 

J.
r

0.
81

4 
<

X

63
.8

3 
66

.9
2

tr
 

ttr

3 
.7

1

0.
76

2.
06

? 
?q

0.
86

13
 .2

9 
13

 .8
7

5.
01

4.
39

2.
00

3.
66

65
.9

0 
64

.0
4

tr
 

a/
t

2 
n7

13
.6

4 
12

.5
8

2.
81

? 
nq

I \ N I



H
A

LT
F

A
X

/ 
R

E
 G

T
N

 A

A
R

E
A

-P
A

T
R

H
 A

LT
 F

 A
X

 / 
E

 D
M

O
N

 T
O

N

H
A

Lr
 F

A
X

/ 
C

A
LG

A
R

v

H
A

LT
F

A
X

 /
V

A
N

C
O

U
V

E
R

N
E

W
 B

R
U

N
S

I,I
T

C
K

/S
O

U
T

H
. 

O
N

T
. 

77
 .2

3

N
E

W
 B

R
U

N
S

W
T

C
K

 /
W

 T
N

N
 lP

E
G

N
E

W
 B

R
U

N
 S

W
rC

K
 /

 S
A

S
K

A
T

O
O

N

19
7 

0

N
E

W
 B

R
U

N
S

V
¡T

C
K

/R
E

G
T

N
A

N
E

W
 B

R
U

N
S

W
T

C
K

/E
D

M
O

N
T

O
N

r 
.8

0

N
E

W
 B

R
T

]N
 S

W
 T

C
K

 /
 C

 A
LG

A
R

Y

/4
 

12

19
7 

7

N
E

W
 B

R
U

N
S

W
 T

C
K

 /
V

A
N

 C
O

U
V

E
R

4.
88

2.
07

Q
U

E
B

E
C

 C
T

T
Y

/W
T

N
N

T
P

E
G

19
7 

2

8 
-8

2

4 
- 

84

Q
U

E
B

E
C

 C
T

T
Y

/S
A

S
K

A
T

O
O

N

6.
77

3.
00

Q
U

E
B

E
C

 C
T

T
Y

/R
E

G
T

N
A

4.
64

79
7 

3

9 
.2

4

/.J
U

Q
U

E
B

E
C

 C
T

T
v/

E
D

M
O

N
T

O
N

73
.6

0

0.
80

7 
.8

4

2 
1A

Q
U

E
B

E
C

 C
T

T
Y

/C
A

LG
A

R
Y

17
.6

2 
18

.7
4

1 
nR

79
7 

4

7.
70

Q
U

E
B

E
C

 C
lT

Y
/V

A
N

C
O

U
V

E
R

9t
-.

37
 1

75
.4

8 
13

4.
65

 1
40

 .6
9 

13
2.

95
 1

24
.7

6

2.
4 

5

10
.2

0 
12

.0
5 

74
.2

3

1 
11

4 
.2

6

3-
/4

79
7 

5

I. 
J¿

q 
qÂ

9.
28

 
71

.0
4

5 
.5

6

3.
07

1 
nQ

3.
25

78
.6

6 
21

.1
4

?'
7n

19
7 

6

1.
76

6.
71

 
10

.5
7

0 
.3

8

6 
.2

9

3.
64

I 
.2

7

3 
"6

8

0.
38

72
.0

7 
13

.2
0

4 
.5

6

79
7 

7

7 
.2

6

1 
.3

0

u.
o/

16
 .

0 
3 

16
 .8

1

8.
30

 
17

.6
4

4.
64

1.
96

3.
70

1.
21

70
.5

8 
70

.9
0 

70
.4

7

21
.0

2 
20

.6
3

0 
.7

7

Â
 

qo

3 
.5

7

3 
.2

9

2.
92

1.
94

0.
46

1-
99

1-
82

0.
92

5.
88

I 
.5

4

2.
83

14
.0

0 
73

.5
0

2 
.2

9

? 
R

?

1.
00

7.
62

2.
42

1 
'7

A

t 
-4

4

9 
.4

6 
10

 .1
5

'7
 

1n

2.
61

4.
11

3 
.5

7

t 
.1

1

7.
J_

3

2 
.7

6

2 
.9

 0

7.
78

3.
33

l_
2.

48
 

72
.8

8

5.
/J

9.
22

2.
07

? 
an

7.
00

a 
Â

q

9.
09

 
10

.0
1

4.
07

1.
62

6.
26

t./
4

1 
^a

5.
67

4.
96

1 
R

q

4 
-4

4

a 
41

I \ t\)



M
O

N
T

R
E

A
L/

W
T

N
N

 T
P

E
 G

A
R

E
A

-P
A

ÏR

T
'T

O
N

T
R

E
A

L 
/ 

S
A

S
K

A
T

O
O

N

I'I
O

N
T

R
E

A
L/

R
E

G
T

N
A

M
O

N
 T

R
E

 A
L 

/ 
E

 D
M

O
N

 T
O

N

M
O

N
T

R
E

A
L/

 C
A

LG
A

R
Y

M
O

N
T

R
E

A
L/

V
A

N
C

O
U

V
E

R

O
T

T
A

W
A

 /
W

 T
N

N
 T

P
E

 G

O
T

T
A

W
A

/ 
S

A
S

K
A

T
O

O
N

79
70

O
T

T
A

W
A

 /
 R

E
 G

T
 N

A

61
 .5

2

O
T

T
A

W
A

/E
D

M
O

N
T

O
N

19
71

6.
63

O
T

T
A

T
IA

/ 
C

A
LG

A
R

Y

58
.6

5 
64

.6
1

I 
-4

9

O
T

T
A

W
A

/V
A

N
C

O
U

V
E

R

24
.8

5

r9
7 

2

7.
49

S
O

U
T

H
 . 

O
N

T
A

R
T

O
/W

T
N

N
T

P
E

G

32
.7

6

6 
.5

9

87
.2

9

S
O

U
T

H
 . 

O
N

T
A

R
T

O
/S

A
S

K
A

T
O

O
N

25
.0

7 
31

.0
8

19
7 

3

8 
-1

9

S
O

U
T

H
 O

N
T

A
R

T
O

/R
E

G
T

N
A

40
.0

0

J4
 

. 
/ 

¿

70
.2

4 
12

.4
7

1)
 

^Á

S
O

U
T

H
 O

N
 T

A
R

T
O

 / 
E

D
M

O
N

 T
O

N

84
.1

8

6 
.8

7

10
 "

52
 

11
.5

7

19
74

S
O

U
T

H
 O

N
T

A
R

T
O

/C
A

LG
A

R
Y

8.
63

41
.2

2

39
.3

4 
48

.8
0

80
.r

0 
76

.1
9

77
.7

4

93
.5

4 
12

8.
37

 7
40

.0
L 

72
9.

23
 1

22
.7

5 
17

2.
58

35
.9

2 
38

.9
5 

47
.0

4

8.
39

79
7 

5

1A
 

07

11
.4

0 
72

.0
0

45
.1

2 
55

.7
9

74
.7

9 
14

.8
8

40
.4

2

20
.3

3 
25

.i7

11
.6

8 
10

.9
6 

10
.8

2

9.
87

 
12

.5
9

19
7 

.1
3 

16
3.

10
 2

09
.3

5 
25

2.
71

 2
81

.3
5 

28
4.

20
 2

74
.6

3 
27

5.
56

l_
97

6

20
 -

41

58
.6

0 
61

.2
4

73
.9

1 
67

.7
6

27
 .7

0

45
.9

2

19
77

34
 .

89

24
.7

4 
37

.1
7

17
.9

2 
18

.3
9 

27
.4

1

6s
.9

8 
65

.8
5

15
.9

2 
13

.9
8

28
.9

0

55
 -6

3 
70

.9
7

33
.7

3 
37

.3
8

15
.7

9 
17

.3
4

44
 .7

6 
47

 .
7 

I

94
.7

8 
10

3.
37

 1
16

.7
4 

14
8.

02
 7

79
.2

1 
19

7 
.9

4 
20

9.
07

 2
14

.2
9

38
.0

1 
46

.7
7

67
.7

0 
70

.9
3

80
.0

1

34
 .6

9 
46

 .
8 

3 
47

 .6
6

39
 .4

8 
41

.9
2

64
.9

6 
62

.9
3

97
.9

8 
12

3.
81

 
13

8.
75

 1
54

.4
2 

16
7.

77
 

16
7.

27

80
.3

2 
84

.3
9

39
.5

6 
47

.0
4 

43
.4

0

17
 

?6
 

1q
 

(q

55
.7

3 
62

.7
0 

69
.4

3

21
 

qq
 

1A
 

A
A

4 
3 

.6
4 

44
 .9

1

53
.4

9 
56

.5
5 

52
.9

3

79
.3

2 
80

.9
6

75
.2

6 
66

.0
4

I \ L! I



A
R

E
A

 -
P

.E
.r

R

S
O

U
T

H
. 

O
N

T
A

R
T

O
/

V
A

N
C

O
U

V
E

R

w
 r

N
N

 r
P

E
G

 /
E

D
M

O
N

T
O

N

W
T

N
N

 T
P

E
 G

/
C

A
LG

A
R

Y

19
7 

0

W
T

N
N

 T
P

E
G

 /
V

A
N

C
O

U
V

E
R

20
6.

86

sA
sK

A
ro

oN
 /

V
A

N
C

 .
 -

V
T

C
T

 .

19
7 

7

45
.8

0

I'F
'E

T
'.J

A
 

/

V
A

N
C

.-
V

T
C

T
.

22
2.

01

62
.7

4

E
 D

M
O

N
 T

O
N

 /
V

A
N

C
 .

-V
T

C
T

 .

44
.1

2

tv
 /

 ¿

10
0.

82

24
9.

09

59
 .3

2

T
O

T
A

L

¿
Y

.¿
/

%
 A

LL
 C

A
N

A
D

A

50
 .1

0

19
7 

3

97
.1

5

32
.8

4

33
0.

02

67
.8

7

33
.6

3

61
.3

4

19
7 

4

71
0.

13

19
23

.8
0

40
 .5

6

37
 2

 .5
0

80
.8

7

42
.1

1

ro
J.

Jo

JI
 

. 
¿

U

69
 .8

9

14
0 

.9
 5

rv
 /

 t

19
61

 -
20

 
22

99
 .

24

46
.4

0

36
7 

.8
0

91
.9

5

19
4.

97

55
.4

7

30
 .

30

75
.6

3

19
7 

6

1s
4.

20

64
 .

37

3 
54

 .0
7

T
N

T
E

R
-A

R
E

A
 P

A
S

S
E

N
G

E
R

 T
R

T
P

S
 (

O
O

O
)

98
.6

4

69
 .

34

25
3.

34

31
.8

0

r9
77

78
.7

3

75
6.

48

29
 7

7 
.6

 5
 

33
14

 .
0 

2 
34

 3
9 

.0
7

73
.0

5

2A
 

7 
? 

Ã

99
.6

8

70
.4

7

28
7 

.2
7

32
 .2

0

/ 
J.

v 
/

14
7 

.1
0

83
.5

2

95
.2

8

72
.2

0

30
 2

 .1
,8

32
.7

0

13
6 

.7
 3

/9
.¿

ö

58
 "

29

31
4 

. 
19

33
.2

0

34
47

 .3
9 

32
96

.7
 3

62
.8

8

¿
yJ

.r
J

JJ
.¿

U
32

.1
0

I \ A I



1E

AREA-PATR ATR FARES - S]968

Danac 76,-9.1



S
T

. 
JO

H
N

 I 
S

A
R

E
A

T
IA

LT
 F

A
X

N
E

W
 B

R
U

N
S

W
T

C
K

Q
U

E
B

E
C

19
70

M
O

N
T

R
E

A
L

Jv
 / 

. 
¿

O
T

T
A

W
A

48
 3

.0

S
O

U
T

H
E

R
N

O
N

T
A

R
T

O

19
7 

I

62
4.

0

39
7.

6

W
T

N
N

T
P

E
G

7q
R

 
6

48
3.

3

42
47

.1

S
 A

S
 K

A
T

O
O

N

19
7 

2

63
4.

6

11
76

, 
?

R
E

G
T

N
A

40
6.

6

79
6.

6

E
 D

IU
T

O
N

T
O

N

52
06

.3

49
0.

7

43
60

.6
 

43
74

.3

T
Y

 /
 J

C
A

LG
A

R
Y

64
3.

0

70
84

.0
 

71
06

.0

v/
ó.

r

41
8.

0

V
A

N
C

O
U

V
E

R
V

T
C

T
O

R
T

A

80
8.

5

49
2.

4

51
57

.7

51
8.

9

19
7 

4

T
O

T
A

L

42
5.

8

Â
 q

l 
A

97
 2

 .3

41
8.

3

%
 A

LL
 C

A
N

A
D

A

7 
84

 .9

öJ
U

 .
 ¿

52
29

.0

48
4.

2

44
00

 .
3

E
a2

 
1

65
8.

6

19
7 

5

42
0.

2

11
70

.7

66
1.

8

15
33

.7

97
 3

 .1

41
6 

.7

80
7.

4

81
2.

7

48
2.

8

54
29

 "
7

77
74

.0

)4
U

 
.U

44
57

.7

67
1.

1

4r
t.4

19
76

67
4.

9

11
34

.2

15
37

.4
 

15
79

.2

98
8.

8

83
.2

82
4.

9

4¿
J.

¿

é¿
¿

.J

47
7.

4

55
25

.0

77
80

.1
 1

80
10

.8

68
7-

3

54
2.

3

44
65

.8

40
6 

.3

tv
 /

 /

10
00

 .
2

67
7.

3

82
.5

83
2.

7

46
2.

5

82
7.

5

47
6 

-4

56
17

.3

69
7 

.8

44
66

 
- 

/

54
8.

6

P
O

P
U

LA
T

T
O

N
 
(O

O
O

) 
B

Y
 M

A
R

K
E

T
 A

R
E

A

40
5.

4

16
01

.3

10
78

.7

tr
/v

 
-o

68
6.

4

81
.6

84
i.1

83
5.

0

48
4.

5

78
34

.4

54
26

.3

77
4.

1

45
34

.6

47
0 

.3

16
41

.9

I0
 6

7 
.7

12
50

.3

82
.8

A
A

? 
?

4ó
/.'

18
60

.8

57
18

.2

7 
4 

3 
.0

4t
¿

./

16
I3

 . 
3

10
 3

1 
. 

3

82
.9

89
9.

0

r8
89

.0

49
4.

2

76
8.

9

41
8.

5

,L
ôv

o.
 

/

82
.8

92
7 

-6

r8
87

.7

79
8.

3

77
 1

7 
.0

82
.1

19
 4

1 
.7

ó 
J 

.4
I \ oì



S
T

. 
JO

H
N

, 
S

A
R

E
A

H
A

LT
F

A
X

N
E

W
 B

R
U

N
S

W
ÏC

K

Q
U

E
B

E
C

19
70

M
O

N
T

R
E

A
L

O
T

T
A

W
A

18
,0

 0

S
O

U
T

H
E

R
N

O
N

 T
A

R
T

O

26
20

79
7 

l

26
90

i,T
 T

,N
 N

 T
P

E
 G

21
0 

0

2 
30

0

S
A

S
K

A
T

O
O

N

26
9 

0

26
00

79
7 

2

R
E

G
T

N
A

28
40

31
4 

0

22
80

E
 D

M
O

N
 T

O
N

23
50

27
00

29
04

C
A

LG
A

R
Y

27
 5

0

19
7 

3

3l
_ 

20

28
20

V
A

N
C

O
U

V
E

R
V

T
C

 T
O

R
T

 A

33
00

22
33

2 
51

0

26
80

?n
 q

n

29
 5

4

28
90

79
7 

4

27
90

28
80

27
 6

0

34
70

28
70

¿
¿

)u

24
80

26
 7

0

29
 5

0

32
10

29
 6

0

¿
öo

 /

79
7 

5

27
 2

0

30
00

25
90

29
80

34
 3

0

29
 2

0

23
80

25
60

27
 3

0

37
00

30
9 

0

31
00

29
 5

0

19
7 

6

28
50

31
20

28
80

29
 5

4

35
20

31
0 

0

¿
o 

/ 
u

27
 3

0

28
00

J 
¿

 ¿
U

33
10

3 
34

0

JT
 ¿

U

r9
77

29
22

33
25

30
 5

0

30
 7

0

37
 2

0

30
18

28
20

31
8 

0

28
00

J¿
-L

O

34
6 

2

35
50

3 
36

0

29
 2

0

35
00

30
00

37
80

39
 3

0

30
80

$1
96

8 
=

 1
00

34
00

30
 3

0

32
90

38
10

JO
U

U

31
 5

0

35
80

30
90

42
40

32
70

36
0 

0

47
50

35
00

36
15

33
00

38
80

37
70

39
20

39
 5

0

i9
 3

0

JO
U

U

40
00

41
90

39
 5

0

I \ I



S
T

. 
JO

H
N

 ' 
S

/H
A

LT
F

A
X

A
R

E
A

-P
A

T
R

S
T

. 
JO

H
N

'S
/N

E
W

 B
R

U
N

S
V

!T
C

K

sT
. 

JO
I{

N
tS

/S
U

E
B

E
C

sT
. 

JO
Ir

N
 ' 

S
/II

O
N

T
R

E
A

L

S
T

. 
JO

H
N

'S
/O

T
T

A
W

A

sT
. 

JO
H

N
 ' 

S
/S

O
U

T
H

E
R

N
 O

N
T

A
R

T
O

S
T

. 
JO

IIN
]S

/W
T

N
N

T
P

E
G

S
T

. 
JO

H
N

 ' 
S

/S
A

S
K

A
T

O
O

N

19
70

S
T

. 
JO

H
N

'S
/R

E
G

lN
A

S
T

. 
JO

H
N

 I
 S

/E
D

M
O

N
T

O
N

38

79
71

S
T

. 
JO

H
N

 I 
S

/C
A

LG
A

R
Y

44

sr
. 

J)
H

N
ts

/V
A

N
C

O
U

V
E

R

60

40

19
7 

2

H
 A

LT
 F

A
X

 / 
M

O
N

 T
R

E
 A

L

o¿

45

H
A

LI
 F

A
X

 / 
O

T
T

A
W

A

oö

oz

39

19
7 

3

H
A

LT
F

A
X

/ 
S

O
U

T
H

E
R

N
 O

N
T

A
R

T
O

79

63

46

12
2

H
A

LT
 F

A
X

 /
V

I 
T

N
N

 lP
E

 G

61

35

79
7 

4

74
7

H
A

LT
F

A
X

/ 
S

A
S

K
A

T
O

O
N

80

O
J

41

74
1

12
2

69

J4

J'

16
1

19
7 

5

74
8

80

56

40

16
1

11
6

61

57

5ö

18
3

79
7 

6

76
1

13
5

70

'J

44

76
1

13
0

35

70
0

57

55

38

18
3

74
6

79
7 

7

41

71
6

67

58

43

14
6

53

71
2

J/

97

62

56

4¿

16
 5

95

72
6

10
8

59

72
2

47

I 
¿

O

tu
4

10
 5

36

63

61

74
2

12
4

95

12
0

41

74

63

12
3

r¿
4

11
6

54

70
 5

33

oö

74
0

13
4

O
/1

12
7

5/

78

ll3

13
4

48

12
1

33

71
4

15
1

13
5

82

J/

I 
J4

13
5

98

r 
¿

v

4/

Jö

15
2

14
6

78

40

14
6

94

JU

JO

16
4

85

t1

10
2

57

40

85

44

10
 3

56 92
I \ I



H
A

LT
F

A
X

 /
 R

E
G

T
 N

A

A
R

E
A

-P
A

T
R

H
 A

Lï
 F

A
X

 / 
E

 D
A

O
N

 T
O

N

H
A

LT
F

A
X

/ 
C

A
LG

A
R

Y

H
A

LT
F

A
X

/ 
V

A
N

C
O

U
V

E
R

N
E

W
 B

R
U

N
S

W
T

C
 

K
 / 

S
O

U
T

H
 . 

O
N

T
A

R
T

O

N
E

W
 B

R
U

N
S

W
T

C
K

/W
T

N
N

T
P

E
G

N
E

W
 B

R
U

N
S

W
T

C
K

 /
 S

A
S

K
A

T
O

O
N

N
E

W
 B

R
U

N
S

V
IT

C
K

/R
E

G
T

N
A

79
7 

0

N
 E

W
 B

R
U

N
 S

W
 T

C
K

 /
 E

 D
II'

T
O

N
 T

O
N

77
6

N
E

þr
 B

R
U

 N
 S

W
 r

C
K

 /
 C

 A
LG

A
R

Y

79
7 

I

rJ
4

N
E

W
 B

R
U

N
S

W
 T

C
K

 /
V

A
N

C
O

U
V

E
R

L3
4

l_
 1

8

S
U

E
B

E
C

 C
T

T
Y

/W
T

N
N

T
P

E
G

19
7 

2

t5
/

13
4

Q
U

E
B

E
C

 C
T

T
Y

/S
K

A
T

O
O

N

13
4

Q
U

E
B

E
C

 C
T

T
Y

/R
E

G
T

N
A

10
9

49

19
7 

3

15
7

Q
U

E
B

E
C

 C
T

T
Y

/E
D

T
IO

N
T

O
N

12
5

88

71
8

Q
U

E
B

E
C

 C
T

T
Y

/C
A

LG
A

R
Y

72
5

50

94

79
7 

4

11
4

Q
U

E
B

E
C

 C
T

T
Y

/V
A

N
C

O
U

V
E

R

L4
 3

10
8

88

13
0

12
0

10
8

48

90

12
7

rv
 /

 5

11
6

r¿
J

!u
)

85

!tJ

I3
1

11
1

10
5

43

98

12
8

10
7

L9
7 

6

12
2

r_
L4

77

10
 2

15
3

12
0

11
4

43

99

11
8

96

19
7 

7

13
2

93

11
4

au

t1
7

10
 3

73
8

70
4

11
4

91

10
6

¿
lo

1t
7

10
6

9B

78

13
2

88

t¿
4

80

13
8

11
9

11
9

10
1

96

r 
¿

4

88

50

r1
9

10
1

92

oö

J4
 

J

83

83

.L
J6

11
^

L!
U

11
7

10
9

ö4

88

53

17
0

10
9

80

o4

83

89

12
7

r 
¿

o

95

11
1

Ó
J

95

95

11
1

79

88

L1
0

12
9

92

12
1

85

92

72
1

83

70

l0
I

t 
39

99

86

99

a/
1

76

11
6

70
0

92

10
0

9l

IL
7

70
9

10
9

12
7



T
[o

N
T

R
E

A
L 

/W
 r

N
N

 r
P

E
G

A
R

E
A

-P
A

T
R

IIO
N

 T
R

E
A

L 
/ 

S
A

S
K

A
T

O
O

N

IIO
N

T
R

E
A

L 
/R

E
G

 T
N

A

M
O

N
T

R
E

A
L/

E
D

M
O

N
T

O
N

M
O

N
 T

R
E

 A
L 

/ 
C

 A
LG

 A
R

Y

M
O

N
 T

R
E

A
L 

/ 
V

A
N

C
O

U
V

E
R

O
T

T
A

W
A

/W
T

N
N

lP
E

G

oT
T

A
9{

A
 / 

S
A

S
 K

A
T

O
O

N

19
7 

0

O
T

T
A

W
A

 /
 R

E
 G

 T
N

 A

oT
T

A
w

A
 / 

E
 D

M
O

N
T

O
N

ov

19
71

oT
T

A
W

A
/C

A
LG

A
R

Y

v¿

O
T

T
A

W
A

 /
V

A
N

 C
O

U
V

E
R

öo

69

79
7 

2

LU
 

/

S
oU

T
H

E
R

N
 O

N
T

 .
 /W

IN
N

T
P

E
G

93

l_
07

S
)U

T
H

E
R

N
 O

N
T

. 
/S

A
S

K
A

T
O

O
N

87

9l

rv
 /

 J

13
1

IU
 ó

S
O

U
T

H
E

R
N

 O
N

T
. 

/R
E

G
T

N
A

70

10
8

S
oU

T
H

E
R

N
 O

N
T

. 
/E

D
M

O
N

T
O

N

65

86

6¿

19
74

13
1

10
4

S
O

U
T

H
E

R
N

 O
N

T
. 

/C
A

LG
A

R
Y

88

79

10
4

82

66

75

58

19
75

10
4

72
1

88

90

76

10
4

83

oo

on

77

bJ

l_
 2

6

10
4

19
76

l0
 5

87

óo

82

10
4

59

83

86

77

64

rz
o

70
0

79
77

82

10
 3

/o

94

10
0

77

,v

72

55

94

80

69

71
9

99

84

11
1

ó/

73

o.
4

89

99

77

58

87

oó

60

O
/,

85

10
3

99

8i

11
2

84

10
 2

79

99

78

54

84

10
2

.Ì,

O
U

10
0

96

72

72
1

90

79

96

68

51

90

75

66

J_
0 

7

84

68

91

86

84

64

55

91

ör

r0
9

80

/J

99

80

69

56

99

71
8

86

75

86

70

6l

öö

81

B
8

a1 O
/1 94

I oo I



S
O

U
T

H
E

R
N

 O
N

T
 .

 /V
A

N
C

O
U

V
E

R

A
R

E
A

-P
A

T
R

W
T

N
N

 T
P

E
G

/E
D

M
O

N
T

O
N

W
T

N
N

 T
P

E
G

/C
A

LG
A

R
Y

W
T

N
N

 lP
E

G
 /

 V
A

N
 C

O
U

V
E

R

S
A

S
K

A
T

O
O

N
/V

A
N

C
O

U
V

E
R

-V
T

C
T

O
R

T
A

 
49

R
E

G
 r

N
A

/ 
V

A
N

C
O

U
V

E
R

-V
T

 
C

T
O

R
IA

E
 D

M
O

N
 T

O
N

 / 
V

A
N

 C
 O

U
V

E
 R

-V
 I

 C
 T

O
R

 I 
A

L9
7 

0

72
0

rv
 /

 I

48

12
0

48

79
7 

2

70

)U

11
3

50

79
7 

3

54

72

49

50

49

98

19
7 

4

55

80

44

37

55

44

96

19
7 

5

61

64

4J

41

10
4

45

43

A
R

E
A

-P
A

T
R

 A
T

R
 F

A
R

E
S

19
7 

6

49

67

40

34

10
 5

44

5f
96

8 
=

 1
00

ë

10

19
77

48

o4

47

71
3

34

47

47

5l

66

51

JO

4ó

51

52

7l

38

52 56 40

co F
J



-82-

APPENDTX TT

MARKET AREAS COIIPOSTTTON



-83-

APPENDTX TI

CENTRES CONTATNED 1N THE LONG-HA'IJL I{ARKET AREAS

TTARKET AREA COUNTTES AND CENSUS DTVTSTONS

ST . JOHN, S Newfoundland Census Divisjons f,2,3 r6,7 ,8

HALÏFAX Nova Scotia counties:
AnnapoJis
f'n1¡ha<f ar

Digbg
Hal-ifax
Hants

Ki ngs
Lunenbur g
f)ttaøncYsee¡¿s

Shel-b urne
Yatmouth

NEW BRUNSWTCK Entire Province

QUEBEC CTTY Quebec Coun È j es .'

Char l-evo i x
Chi coutini
Lac- S t- Je an

Montmo r enc A
Po rtneuf
Quebec

MONTREAL Quebec Counties:
AT genteui f
Ar thab aska
Bagot
Beauce and Dorchester
Beauhatnois
BeTTechasse and Levis
Berthier
B rome
Chamb 7g
^L - -.. 7 -,'-vJ!allIPLaLtt

ChateauguaV
Compton and Sherbrooke
Deux -Montagnes
Drummond
F Tonten ac
Ri cheL i eu
Richmond
Rouvi f fe
She f for d
qn r: 7 r ñ ãô c

S tans te ad
St. Hgacinthe

lfz¡n'-i nafnn

Tbervil-le
Jol-iette
Labeffe
T.anraì ri e

L' As somption
Lotbiniere
Maskinonge
Megantic
rr: --: ---,^:i'1 ¿ÞÞLÞUUVt

I,lontc a l-m
MÕnf reâ1 (Tl e-de
l,lontreaf et
ILe-Jesus )

Neníorvi77e.'*r-
N icol-et
St-Jean
St-Maur i ce
Ter r ebonne
Vaudreui f
îlarn}lara<

WoLfe
Y amaska
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OTTAWA Ontario coùnti es .'

Carfeton
Ðundas
Fro ntenac
f!'l anõarr17

GrenviLLe
Lanark
Leeds

P reco tt
Renfrew
Russe-i.
S to rmont
Huft- (P.Q.)
Papineau (P.Q. )
Pontiac (P.Q.

SOUTHERN ONTARIO: Ontario counties.'
Brant
ETgin
Essex
HaLdimand
HaJ-ton
H uron
Kent
Lambton
LincoLn
Middlesex

Norfol-k
Ontar i o
Oxford
PEE.L
Perth
l¡l ate r l- oo
WeLl-and
Vl entwor th
Vlel-L ington
Y ork

WINNIPEG Entire Province of Manitoba plus Kenora
Co. (Ont.) minus Manitoba Census
Div. l6

S AS KATOON Saskatchewan Census Divisions 9-17

REGTNA Saskatchewan Census Divisions 1-8

E DMON TON Al-berta Cens us Ðivi s jons 7 ,8 ,l-0 ,l- l- , L 3 ,14

CALGARY Afberta Census Divisjons f-6, 9

VANCOUVER ANÐ British Col-umbia Census Divisjons 4,5
VICTORIA ATberni-CLagoquot, CapitaJ, Greater

Vancouver, Nana imo, Sguamish


