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RESUME

A. Questions étudiées

Dans cette &tude, nous tentons de distinguer les effets de la
propriété publique et de la réglementation sur la structure de
1'industrie canadienne du transport a€rien et sur le rendement
des transporteurs transcontinentaux et r&gionaux existants en
1981. L'&tude a &té& congue en vue de distinguer l'inefficacité
découlant de la réglementation gouvernementale de celle qui
pourrait &tre attribuBe & l'existence de sociétés d'Etat dans
l'industrie aérienne., L'&tude vise €galement 3 expliquer la
relation symbiotique entre la r&glementation et la propriété
publique puisque l'existence d'un transporteur appartenant &
1'Etat peut avoir et a effectivement un effet déterminant sur
1'&tendue de la réglementation et des pratiques de
réglementation, de méme que sur la structure de l'industrie.

La recherche, de nature rétrospective, se fonde sur une base de
donn€es chronologiques pour mesurer et &valuer les diffé&rents
effets de la propriét& et de la ré&glementation. Elle ne renferme
pas d'analyse prospective des diff&rentes orientations possibles

de la politique de r&glementation, ni des diverses formes que peut
prendre la proprié&té&.

Dans cette &tude, le rendement est mesuré en fonction de
l'efficience &conomique de la distribution des ressources. Bien
qu'au Canada, l'opinion la plus répandue est que 1l'Equité et
l'efficience sont des dimensions d'importance &gale ou
complémentaires, nous démontrons que l'efficience est celle qui

doit prédominer dans une &valuation de l'industrie canadienne du
transport aé&rien.

Un examen des ouvrages reconnus a révEl& que la réglementation
et la propriété publique ont des conséquences prévisibles
similaires : colts plus &lev&s, productivité plus faible, rapport
capital-main-d'oceuvre non efficient et utilisation excessive de
capital. Toutefois, la r&glementation &conomique s'&tend 3
l'ensemble de 1l'industrie, tandis que la propri&t& publique ou
une forme particuli&re de propri&té& n'a d'effet que sur quelques
entreprises. Il existe au Canada, méme dans les entreprises
publiques, une variation suffisante du degré r&el de contrdle
ainsi gu'une alternance, pour un méme transporteur, de la
propriété& publique et de la propri&té privée (soci&té& privée
fermée ou ouverte). Nous soutenons donc qu'il est possible de
distinguer les effets de la ré€glementation de ceux de la propri&té
publique, méme sur les mémes variables.

La m&thode retenue consiste 3 utiliser les &carts entre les
fonctions estimées de productivit®& et de colit pour dégager les



effets distincts de la r&glementation et de la propri&té& publique
sur les colits et sur la productivité., En &tablissant les
paramé@tres des effets d'autres variables sur les colits et sur la
productivit&, nous pouvons r&duire les risques d'obtenir de faux
résultats de la comparaison des &carts plutdt que des valeurs
absolues des colts et de la productivité.

L'étude vise 3 r€pondre 3 quatre questions. 1© Quels effets
ont la propri&té& publique et la réglementation sur le rendement
des transporteurs aériens? 20 Quels sont les effets de la
propriété publique et de la r&glementation sur les marché&s du
transport aérien? 30 Quel est l'effet de la propriét& publique
(en particulier de l'existence d'Air Canada) sur la politique et
les méthodes de réglementation? 4© Par rapport 3 d'autres
mécanismes, comment la propri&t& publique contribue-t-elle & la
réalisation des objectifs du Canada en mati@re de transport
aérien?

B. M&thode

La m&thode appliqu&e ici pour r&pondre aux questions pré&cé&dentes
consiste 3 extraire une s€rie de donn&es analytiques de modéles
des coflits et de la productivité et 3 définir un ensemble de
caractéristiques des entreprises. La matrice de renseignements
sur les entreprises comprenant les caract&ristiques de
1'industrie et de la r&glementation pr&sente de facon détaillée
les ph&nomé&nes importants qui sont propres 3 1'industrie et aux
transporteurs particuliers ou qui influent sur eux. Nous
&tablissons une corr&lation statistique et empirique entre la
série de données tir&es des modeles analytiques et la matrice de
renseignements sur les entreprises pour tenter d'attribuer les
écarts de rendement soit 3 la r&glementation, soit 2 la nature de
la propriété.

Notre m&thode s'applique en deux &tapes. Premi&rement, nous
utilisons la s&rie de donn8es chronologiques correspondant 3 la
p&riode de 1964 3 1981 et se rapportant 3 un &chantillon constant
d'entreprises compos®& des deux transporteurs nationaux et de cing
transporteurs r&€gionaux du Canada, pour mesurer et comparer le
rendement &conomique des soci&t&s a&riennes privE&es ou publiques.
Les modéles utilis&s tiennent compte explicitement des divergences
entre les entreprises sur le plan des prix, de l'&tendue des
op&rations, du ré&seau, de la ré€partition des extrants et d'autres
caractéristiques du milieu d'exploitation. Apré&s avoir attribu#
les divergences de rendement aux caract&ristiques de
l'exploitation susceptibles de les expliquer, il reste des &carts
ou des diff&rences de productivité "non expliqu&es". Une analyse
statistique de ces &carts nous permet ensuite de déterminer avec
une certaine pr&cision les effets du type de propri&té et de la
politique de réglementation sur le rendement.
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Deuxi®mement, l'analyse purement statistique est Btoff&e 23
l'aide de donn€es qualitatives tirfes de la matrice de
renseignements sur les entreprises qui fournit un relevé dé&taillé
de ph&nomé&nes tels que les changements de propri&taires, les
achats et les retraits d'appareils, les gréves, les changements
importants au niveau de la direction, les changements de routes,
et les modifications apport@es 3@ la politique et & la
réglementation. Ces donn€es sont comparfes aux &carts d&gagés de
l'analyse statistique afin de mieux comprendre la nature et
1'importance des effets des ph&nomé&nes sur le rendement des
transporteurs,

La premi&re &tape de 1l'Evaluation du rendement de 1l'industrie
canadienne du transport a&rien consiste 3 mesurer la productivit@
globale des facteurs (PGF) qgui d&signe le rapport entre la
production globale et une unit& de l'agr&gat des facteurs de
production ou intrants. Cette mesure différe des mesures plus
simples de la productivit&, telles que la production par
heure-personne, parce qu'elle tient compte non seulement de 1la
possibilit&, mais de l'existence de plus d'un type d'extrant, et
aussi du fait que des intrants autres que la main-d‘'oceuvre
contribuent &8 fournir des services de transport a&rien. La PGF
permet de tenir compte des divers intrants et de la qualité
différente de chacun d'eux, en leur attribuant un coefficient
appropri& de pond&€ration; elle permet aussi de corriger le
probl&me d'hétérogén€&ité de la production en attribuant un
coefficient plus &levé& aux extrants de qualit& sup€rieure dans la
détermination d'une mesure globale de la production. La
productivité est le reflet de l'efficience en termes de colits et
l'analyse de la productivit@ est une 8tape utile et relativement
peu coliteuse qui pr&pare l'analyse plus ch@re et complexe au moyen
de fonctions de colit. Les fonctions de colit servent ensuite &
examiner des aspects tels que les &conomies de concentration de
trafic, d'échelle et de diversification, de méme que l'effet de
divers genres de r&glementation ou types de propri&t& sur le
rendement des transporteurs et de 1l'industrie.

Les soci&t&s a&riennes ont une production h&t&rogéne et elles
utilisent des intrants de qualit® vari&e. La production est
fonction de l'importance et de la longueur des routes et de
march&s de densit& variable. La productivit& des facteurs a
chang& avec le temps au rythme de l'adoption de la technologie
nouvelle. Il est raisonnable de supposer que la repr&sentation
réaliste de la structure des colits d'une industrie doit
incorporer non seulement les nombreux extrants et intrants, mais
aussi les caracté&ristiques particuli@res des r&seaux et les
variations de la productivit& des facteurs. La fonction de colits
retenue et estimée nous a permis effectivement de mesurer tous les
rapports dont nous avons fait &tat.
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Pour tenir compte de toutes les dimensions découlant de la
multiplicité des extrants et des intrants, de méme que de la
variabilité& des caract&ristiques des routes et des marché&s, nous
utilisons dans notre analyse une fonction de colt translog
incorporant trois extrants, des intrants multiples et des
fonctions d'ajustement h&donistiques pour les extrants. La
fonction de cofit des transporteurs est estimée 3 1'aide d'une
série de données se rapportant & un &chantillon constant de
transporteurs aériens, observées sur plusieurs périodes. La
fonction de colit incorpore &galement un facteur de progrés
technologique associ& au prix de chaque intrant, de méme_qu'une
variable exprimant la tendance chronologique g&nérale. A 1l'aide
de la fonction de colt, nous pouvons mesurer les &conomies
d'échelle, les Economies de concentration du trafic et les
rapports entre les colts des diff&rents extrants. Les &conomies
de concentration de trafic traduisent la variation en pourcentage
des colts résultant d'une hausse en pourcentage des extrants, en
supposant que l'importance des r&seaux (nombre de destinations
offertes), les caract&ristiques des extrants et les prix des
intrants restent constants. Les &conomies d'&chelle reflétent
l'augmentation en pourcentage des extrants et des destinations
offertes qu'entraine un accroissement en pourcentage de tous les
intrants, lorsque les caracté@ristiques des extrants et les prix
des intrants sont maintenus constants. L'examen des rapports
entre les prix des différents extrants suppose 1'&valuation, pour
chaque paire d'extrants, de la fluctuation des colts attribuable

a la production d'un extrant donné lorsque varie la quantit& d'un
autre extrant.

C. Conclusions générales

(1) Résultats de l'analyse de la productivité& globale des
facteurs

L'analyse de la productivit& globale des facteurs a d'abord
fourni deux s&ries de r&sultats int&ressants., Premidrement, les
mesures brutes de la PGF laissaient d'abord croire que les
transporteurs a&driens r&gionaux &taient moins productifs que les
deux transporteurs nationaux, Air Canada et CP Air; mais aprés
avoir pris en consid&ration le niveau de production et
1'importance du r&seau (mais non pas la capacité&), il s'est avéré
que les transporteurs r&gionaux &taient plus productifs.
Deuxi@mement, si l'on tient compte en plus du stock de capital,
la productivité& globale r&siduelle des facteurs est relativement
€gale pour tous les transporteurs. Ce résultat donne 3 entendre
que le stock de capital d'Air Canada et (dans une moindre mesure)
de CP Air a &té& inférieur & 1l'optimum au cours de la p&riode
étudide, soit de 1964 & 1981, L'efficience &conomique
relativement plus grande des transporteurs r&gionaux par rapport a
Air Canada ou 38 CP Air laisse croire que les colits des

iv




comparative d'Air Canada et de CP Air a ré&vé&l& que la PGF
r&€siduelle de CP Air d&passait, en moyenne, d'environ 23 % celle
d'Air Canada. L'&cart entre la PGF r&siduelle de ces deux
transporteurs nationaux disparait lorsque l'on tient compte du
stock de capital, ce qui m&ne 3 conclure que le manque
d'efficience découle d'une trop forte expansion par Air Canada.
Compte tenu des donn&es disponibles, il est difficile de
déterminer avec précision la source et 1l'importance de la trop
forte expansion de la capacit& d'Air Canada; nous soupgonnons
qu'elle se rapporte tant au nombre d'appareils qu'd 1l'achat
d'appareils plus gros que ne l'exigeait r€ellement le marché,.

|
transporteurs r&gionaux sont moins @levés. En outre, l'analyse

L'analyse de la productivit& a aussi permis de d&gager
l'apport 3 la productivit® des facteurs de chacune des variables
correspondant aux extrants et aux r&seaux. De fagon gén€rale, les
r&sultats montrent qu'en moyenne, l'accroissement de 1'Echelle de
production, de la part des op€rations d'affr&tement et de la
longueur des &tapes a tendance & favoriser l'augmentation de la
productivité& globale des facteurs et, par conséquent, la
diminution des colits. L'augmentation du nombre de points
desservis et du stock de capital produit exactement l'effet
contraire, soit une baisse de la productivit& et une hausse des
colits. Enfin, l'analyse de la PGF laisse supposer que la
technologie utilis@e par les transporteurs entraine des &conomies
de concentration positives, des rendements d'€chelle constants et
d'importantes &conomies rattach&es 3 la longueur des &tapess

Les modéles de PGF ont &t& un moyen initial efficace d'&valuer
la productivité& et le rendement des transporteurs a&riens au
Canada. A l'aide de ces mod&les, nous avons ensuite analysé la
structure des colits au moyen d'un mod&le de coflits 38 extrants et
intrants multiples dans lequel nous pouvions tenir compte des
différentes caractéristiques des ré&seaux et des marchés.

(2) REsultats de l'estimation et de 1l'analyse de la fonction
de coliit

L'analyse des colits a fourni un certain nombre de ré&sultats
importants et int&ressants. Premi&rement, les rendements
d'&chelle sont constants pour tous les transporteurs a€riens,
sauf Nordair et Air Canada. Les r&sultats statistiques
indigquent, de fagcon non concluante, des rendements croissants
dans le cas de Nordair et d&croissants dans le cas d'Air Canada.
De fagon g&nErale, toutefois, les r€sultats montrent des
rendements d'&chelle constants, des &conomies de concentration
appréciables pour tous les transporteurs sauf Air Canada, et la
compl&mentarité@ positive des services r&guliers et affr&t&s pour
voyageurs, sur le plan des colits, uniquement si les services
d'affrétement repr&sentent moins de 5 % de la production



globale., Enfin, parmi les caract&ristiques d'extrants que nous
avons examin&es, la longueur des E&tapes semble avoir l'effet le
plus d&termminant sur les colits. La taille de l'entreprise pour
laquelle les colits sont les plus faibles diminue rapidement &
mesure qu'augmente la longueur des &tapes.

Nous avons constat& que les transporteurs r8gionaux affichent
une plus grande efficience &conomique qu'Air Canada ou CP Air. Le
rendement m&diocre apparent d'Air Canada découle de la trop grande
expansion de la capacit® en vue de fournir des services; mais ces
investissements lui ont peut-&tre &t& impos&s du fait qu'elle est
une soci&t& d'Etat. Une fois que ces investissements excessifs
sont pris en considération, le niveau de productivité& est
sensiblement le m&me pour tous les transporteurs. Nous avons
aussi constat& qu'Air Canada avait le plus important exc&dent de
stock de capital, suivie des transporteurs r&€gionaux. Ce dernier
résultat semble &tre la cons&quence directe du mode d'application
de la politique touchant les transporteurs a&riens r&gionaux
adopt& en 1967.

De fagon g&€n€rale, le transport aérien au Canada semble fournir
des rendements d'&chelle constants, ce qui laisse croire que
1'ajout de destinations au r&seau ne fera pas diminuer les colts
unitaires. Cela laisse &galement croire que les colts d'Air
Canada, en dépit de sa taille, ne sont peut-&tre pas inférieurs 3
ceux des autres transporteurs canadiens. Par contre, nous avons
observE d'importantes &conomies de concentration de trafic (sauf
peut-&tre pour Air Canada). Les transporteurs peuvent r&duire
les colits unitaires en augmentant le trafic sur les marchés
existants, par la modification des prix et une meilleure
affectation des siéges. Parallé&lement, il est possible de
réduire les colits moyens du réseau en y ajoutant une nouvelle
destination & forte concentration de trafic. Ces r&sultats
semblent mettre en &vidence 1l'importance d'un r&seau ayant un bon
volume de trafic. L'importance du volume peut faire croitre la
concentration du trafic pour un transporteur donn&. Un syst&me
rayonnant convenablement congu qui contribue effectivement a
accroitre la concentration sur un trongon donn& du r&seau peut
étre souhaitable du point de wvue des cofits.

Sur le plan des colts de production, les services ré€guliers et
affr&t&s pour voyageurs sont compl&mentaires uniquement lorsque
l'affrétement repr&sente une part relativement faible de
l'ensemble des services. Nous n'avons trouvE& aucune
complémentarit& dans le cas des transporteurs r&gionaux pour qui
l'affrétement repr&sente souvent la moiti& des extrants. En fait,
ces transporteurs ont enregistr& des colits plus &levEs pour leurs
services réguliers parce que l'affr&tement constituait une part
importante de leur production. Une explication intuitive de cette
constatation est la suivante. Le transporteur offrant un service
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ré8gulier peut absorber une part des frais g&n8raux en offrant, 3
1'occasion, des vols nolis&s en p&riodes creuses, durant les fins
de semaine, par exemple, ou les mois moins occup&s de l'ann8e.

Les vols nolis&s servent & payer une partie du colt des appareils
achet&s pour les vols réguliers. Les transporteurs r&gionaux, par
contre, ne pouvaient compter beaucoup sur le temps mort des
appareils achet&s ou lou&s pour assurer les vols ré&guliers, pour
deux raisons. Premi&rement, les transporteurs r€gionaux ont
besoin de gros porteurs long-courriers pour les vols nolisés ou
des appareils court-courriers pour les vols r&guliers.
Deuxi@mement, puisque les services d'affrdtement constituaient une
part trés €levEe de leur production totale, les transporteurs
r8gionaux n'ont pu compter sur le temps mort des appareils servant
aux vols r&guliers. En cons&quence, ils ont 40 acheter des
appareils pour les vols nolis&s 3 tarifs r&duits, ce qui ne
contribuait pas & réduire le colit des vols r&guliers,

(3) Effets de la politique visant les transporteurs
r&gionaux

Les r&sultats de l'analyse des colits et de la productivit& nous
ont mené & conclure que la politique visant les transporteurs
régionaux avait &t& trd8s colteuse pour le Canada. Elle a
restreint les activit&s de ces transporteurs a3 des ré&gions
g8ographiques bien définies et les a ainsi emp&ch&s d'accroitre
les services ré&guliers et la longueur des &tapes. Les
transporteurs régionaux &taient clairement incit&s 3 assurer leur
croissance par l'exploitation accrue des march&s d'affré&tement,
ce qu'ils ont fait. En conséquence, les colits de l'industrie
canadienne du transport a&rien ont &t& plus &lev&s que nécessaire.
Nous estimons donc que 1l'annulation de la politique visant les
transporteurs r&gionaux par une politique adopt&e le 10 mai 1984
est une premié&re mesure dans la bonne direction. La nouvelle
politique du transport a&rien permettrait aux transporteurs de
modifier leur ré€seau en vue de dé€terminer la longueur d'&tape
optimale, de fixer les routes d'embranchement de mani&re 3
accroftre la concentration du trafic et de redistribuer les

services offerts entre les vols réguliers et les vols nolisés.
(4) Effet de la propri&t& publique - Air Canada

A 1l'aide des r&sultats de mode&les des colits globaux et des
colits variables, nous avons tent& de mesurer l'effet de la
propri&té& publique sur le transport a&rien. En particulier, nous
avons utilis@ la fonction des coilits variables totaux pour
déterminer les effets du stock de capital exc&dentaire
(attribuables 3 la proprié&t& publique et 3 la politique de
réglementation) du point de vue de l'efficience, en termes de
colits. Nous avons constat® que la propri&t& publique d'Air
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Canada en avait r&duit l'efficience d'environ 18 % des colits
totaux au cours de la p€riode de 18 ans (1964-1981). Ce
pourcentage est la moyenne observé@e durant la p&riode &tudige.

La baisse rfelle des colits qu'aurait engendrfe la privatisation,
méme en 1981, aurait &t& nettement moins &levE&e parce qu'Air
Canada a am&lioré& l'efficience &conomique de ses op&rations
depuis l'adoption de la Loi d'Air Canada en 1977 (projet de loi
C-33). En termes des colits totaux d'Alr Canada en 1981, ces 18 %
se seraient traduits par une baisse de colits de 370 millions de
dollars. Ce montant correspond par ailleurs 3 environ 10,5 % des
colits totaux de 1'industrie. De cet exc&dent de colits de 18 &,
environ 15 % sont attribuables & un stock de capital trop
important et les autres 3 %, & l'inefficience associée & d'autres
intrants variables dont la main-d'oceuvre, le carburant et
d'autres achats. Nous avons constat®& une baisse importante des
colts trop &levEs aprés l'adoption de la Loi d'Air Canada de 1977.
I1 est bien connu que la direction d'Air Canada, sous la direction
de M. Claude Taylor, a beaucoup am&lior® le rendement et
l'efficience de ce transporteur a&rien apré&s 1977.

Nous avons constat& en outre que la privatisation aurait
tendance 3 r&duire les colts de la main-d'oceuvre 3 1'&chelle de
1'industrie. D'apr&s nos calculs, l'industrie aurait &conomisé
environ 50 millions de dollars en 1981, La privatisation et la
baisse subs&quente des colits de main-d'oceuvre se seraient traduits
par des &conomies annuelles moyennes correspondant 3 12 % des
colts totaux de 1'industrie durant la p&riode &tudife (1964-1981).
Une perte suppl&mentaire de 26 millions de dollars aurait &té&
enregistrée si nous avions tenu compte de la perte de poids mort
(de bien-8tre) attribuable 3 des tarifs d&passant de 12 % ceux que
suppose l'efficience &conomique. Cet &cart de 12 % exprime le
manque d'efficience en termes de colits qui r&sulte de la propriété
publique, mais ne tient pas compte des effets de l'adoption de la
Loi d'Air Canada de 1977 en conséquence de quoi l'exploitation de
la sociét& a &t& beaucoup plus orient&e vers le march&., Il est
donc probable que l'inefficience en termes de coflits, attribuable &
la propri&t& publique, en 1981, correspondait & moins de 12 % des
colits totaux de 1'industrie. En fait, d'apr®s d'autres modéles de
simulation des colits que nous avons estim&s, le gain d'efficience
se serait &levé & 6,7 % des colits totaux de 1'industrie si la
sociét& Ad'Air Canada avait &t& privatisfe en 1981, ce pourcentage
&tant fond& sur des modifications 3 court terme apport&es par Air
Canada & son r&seau et a sa flotte d'appareils pour les rapprocher
de 1l'optimum., Ainsi, le gain d'efficience de 6,7 % est celui qui
pourrait &tre rfalis& 3 court terme, tandis que le gain & long

terme se situerait entre 6,7 et 12 % des coflits totaux de
1'industrie.
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(5) Effets de la r&glementation et de son assouplissement
entre 1977 et 1981

Nous avons conclu que la réglementation avait pour effet de
gonfler les colits totaux de l'industrie et des transporteurs
individuels. Dans le cas d'Air Canada et de CP Air, cette
augmentation des colits totaux est d'environ 7 %, tandis que pour
les transporteurs r&gionaux, elle est d'environ 17 % et d&coule
en grande partie de la politique visant les transporteurs
régionaux. La moyenne pond&r&e des deux est d'environ 9 % des
colits totaux de 1l'industrie et r&sulte principalement du fait que
la r8glementation amenait les transporteurs a avoir un stock de
capital exc&dentaire.

Nous n'avons d&cel& aucune baisse importante du cofit de la
main-d'oeuvre en cons&quence de l'assouplissement de la
réglementation entre 1977 et 1981. Toutefois, les ph&nom&nes
observés par suite de la dér&glementation ou de l'assocuplissement
des ré&glements dans d'autres pays nous incitent 3 penser que le
colit d'&quilibre 3 long terme de la main-d'oeuvre pourrait

fl€chir 4'un maximum de 20 %, ce qui correspond & 6 % des colts
totaux de 1'industrie.

La combinaison du gain d'efficience en termes de colts et de la
baisse du colt de main-d'ceuvre nous permet de déterminer que la
perte d'efficience attribuable & la r&glementation correspond &
un colt d'environ 15 %, ce pourcentage &tant une moyenne pour
l'ensemble de la p&riode &tudi&e (1964-1981). Nous avons
constaté& que, de 1977 & 1981, tous les transporteurs, sauf
Québecair, ont enregistr& des gains d'efficience en termes de
colits résultant 3 la fois de l'assouplissement de 1la
réglementation et de l'apparition de la concurrence sur les
march&s. Le gain d'efficience en pourcentage est positivement
1i& 3 la taille du transporteur : les r€sultats par ordre
d&croissant sont de 7,3 % pour Air Canada, 5,4 % pour CP Air,

4,1 % pour PWA, 2,4 % pour Nordair et -0,5 % pour EPA. Les
&conomies totales de l'industrie, calcul&es en fonction des colts
en 1981, se situaient entre 222 et 364 millions de dollars. Nous
estimons que les &conomies de 222 millions de dollars
correspondraient 3 l'am&lioration la plus faible. Ce montant
laisse supposer que, de 1977 & 1981, environ 6,4 % ont &té&
soustraits aux 15 % des colits totaux de l'inefficience
qu'explique la r&glementation. Il reste donc, au plus, 8,6 % des
colits correspondants & la perte d'efficience en 1981, (Ce
pourcentage se rapproche des &conomies de colits de 8,8 %
résultant d'une simulation des colits par Gillen, Oum et Tretheway
(1985a)). D'aprds les coilits totaux de 1'industrie en 1981, il
s'agit d'Economies d'environ 307 millions de dollars. Un gain
supplémentaire de bien-8tre correspondant 3 11 millions de
dollars pourrait &tre r€alis& si les &conomies de colits se
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traduisaient par une baisse des tarifs. Ces &conomies totales
sont la cons&quence d'une baisse du colit de la main-d'oceuvre, de
1'&limination des stocks de capital exc&dentaires, de la
modification des r&€seaux et de la rationalisation de la
composition des services. Compte tenu des changements apporté&s 3
la réglementation depuis 1981, il est &vident que les gains
d'efficience en termes de colits qui d&couleront d'autres mesures
de déré&glementation seront probablement inf&rieurs au pourcentage
de 8 3 9 % calculé@ ici.

(6) Propri&té& publique et autres m&canismes

Dans notre analyse de l'importance relative de la proprié&té
publique et de la propri&t& privée, nous avons constat@ qu'il
n'‘est pas n&cessaire de recourir 3 la propri&t& publique pour
atteindre des objectifs & caract@re non &onomique. En l'absence
de la r8glementation, la propri&t& publique n'est pas suffisante
(3 moins qu'elle ne soit accompagn€e d'importantes subventions)
pour garantir la r&alisation de ces objectifs. Pour qu'un
transporteur, quel que soit le type de propri&té&, continue
d'offrir un service non rentable, il est nE€cessaire de recourir 2
la réglementation ou 38 des subventions. Reste 3 savoir s'il
demeure n€cessaire d'utiliser la propri&t& publique et la
réglementation pour atteindre d'autres objectifs. Nous
pr&tendons que la propri&t& publique n'est ni une n&cessit& ni un
moyen convenable d'atteindre ces autres obiectifs. La
réglementation suffit, mais il est trds coliteux, en termes
d'efficience &conomique, de 1l'utiliser., Il existe un autre
mécanisme possible : les subventions directes. Il a &t& utilisé@
avec succé@s aux Etats-Unis et dans d'autres pays pour assurer des
services locaux r&duits et, parall&@lement, pour profiter de
l'efficience &conomique que peut engendrer la dér&glementation.

Par suite d'un examen des activit&s des soci&tés ferroviaires
et des transporteurs a&riens au Canada, aux Etats-Unis et en
Australie, nous avons constat& que les sociét&s de transport
publiques et privEes ont r&agi de fagon remarquablement semblable
a 1'&volution de la conjoncture et de la concurrence. Cela nous
a amen& 3 conclure que l'efficience de l'industrie est
principalement stimul&e par la concurrence. Le type de propri&té
a moins d'effet sur l'efficience &conomique. Ainsi, la
privatisation d'Air Canada n'est pas essentielle 3 l'efficience
économique de 1l'industrie canadienne du transport a&rien, mais
elle ne nuit pas 3 la rE€alisation d'objectifs 3 caractére social.

(7) Effets du type de propri&té& sur la ré&glementation
Nous avons &galement &tudi& 1l'effet du type de propri&té& sur la

ré8glementation. Nous avons conclu que, puisque la soci&t& d'Etat
&tait un important m&€canisme par lequel le gouvernement f&d&ral




appligquait sa politique de transport, la r&glementation &conomique
devait &tre congue de mani&re 3 servir de compl&ment a ce
mécanisme. Ainsi, la réglementation aurait &t& de nature tr@s
différente si la soci&t& d'Etat Air Canada n'avait pas existé&.
L'analyse des donn€es nous porte 3 croire que la propriété&
publique d'Air Canada a eu un effet trés déterminant sur les
méthodes de r&glementation adopt&es au Canada et a donc.contribu@
a accentuer la concentration de 1'industrie et de certains
march&s,., Puisque la réglementation a &t& influenc&e par
l'existence d'Air Canada, il est inutile de tenter de distinguer
les effets de la propri&té& publique et de ceux de la
réglementation sur la concentration des march&s et de 1l'industrie.
La forte concentration de l'industrie et des march&s est plutdt 1la
conséquence globale de la nature (taille et emplacement) des
march&s canadiens, de la politique de r&glementation et de la
propri&t& publique d'Air Canada.

(8) Moyens de privatisation

Nous avons examin& les diverses fagons de proc&der, advenant la
possibilit& de privatiser Air Canada. Nous avons conclu que la
formule la plus int&ressante consisterait 3 combiner une vente a
l1'acheteur le plus offrant et une vente aux employ&s d'une partie
des actions. Cette formule nous apparait pr&fé&rable 3 tous les
moyens &tudiés parce qu'elle permettrait 3 un acheteur unique de
veiller 3 ce que la direction du transporteur effectue des
changements efficaces et difficiles en fonction de 1'&volution de
la réglementation et des march&s, et parce qu'elle contribuerait
en méme temps 3 stimuler l'esprit de collaboration des
employ&s-~actionnaires et 3 leur donner bon moral.
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ABSTRACT

A. Questions Addressed

In this study we set out to establish the separate effects of each
of government ownership and economic regulation on the structure
of the Canadian airline industry and on the performance of
transcontinental and regional (existing in 1981) carriers. The
research was designed to distinguish the inefficiency generated by
government regulation from that which might arise from public
ownership in the airline industry. It also attempts to understand
the symbiotic relationship between regulation and public ownership
since the existence of a crown carrier can and does influence both
the extent of regulation and regulatory practices as well as the
structure of the industry. 1It is a retrospective study using an
historical data base to measure and assess the different impacts
of ownership and regulation., We do not perform any prospective
analysis on the alternative choices of regulatory policy or form
of ownership.

In the study we use economic efficiency in the allocation of
resources as the yardstick of performance. Despite the fact that
in Canada the perspective has often been that equity should have
an equal place or be considered in addition to efficiency, we
demonstrate that in the case of an assessment of Canadian air
transport, efficiency should be ranked first.

From a review of the established literature, we found the
predicted consequences of regulation and public ownership are
similar; higher costs, lower productivity, inefficient capital-
labour ratios, and an excessive use of capital. Economic
regulation, however, is industry-wide whereas the results of crown
ownership or a particular form of ownership are applicable to only
select firms. 1In Canada, we have, even within publicly owned
firms, sufficient variation of the de facto degree of control as
well as periods of public and private (meaning private sector or
publicly held shares) ownership of the same carrier. We therefore
argue that it is possible to distinguish the effects of
regulation and public ownership even on the same variables.

Our approach is to use the residuals of estimated productivity
and cost functions to capture the differential effects of
regulation and crown ownership upon costs and productivity. With
the parameterization of the effects of other variables on costs
and productivity, we are able to mitigate the chances of obtaining
spurious results by comparing residuals rather than the nominal
values of costs and productivity.

We undertook research in four areas: 1) what were the effects
of public ownership and regulation of air carrier performance?



2) what were the effects of public ownership and regulation on
airline markets? 3) what is the effect of public ownership
(especially of Air Canada) on regulation and regulatory practices?
4) what is the role of public ownership versus other policy
instruments in achieving Canada's air transport goals?

B. Methodology

The method we used to address these questions just posed was to
develop a set of analytical results from cost and productivity
models as well as set of institutional characteristics. The
matrix of institutional information which includes industry and
regulatory characteristics details major events both within and
affecting the industry and individual carriers. We correlate both
statistically and intuitively the set of results from our
analytical models with the matrix of institutional information and
attempt to attribute performance differences to the regulatory
environment or to the ownership status.

We employ a two-phase approach. 1In the first phase we use our
panel data set (time-series data on a cross-section of fimms)
covering the period 1964-1981 for Canada's two national and five
regional air carriers to measure and compare the economic
performance of the privately and publicly owned carriers. The
models we employ explicitly control for inter-firm differences in
prices, scale of operation, network, output mix, and other
characteristics of the operating enviromment. After making an
attribution of performance differences to these operating
characteristics, we are left with residual or "unexplained"
productivity differences. Using statistical analysis of these
residuals, we are able to determine with some degree of accuracy,
the effects that ownership status and regulatory policy have had
upon performance.

In the second phase we supplement the purely statistical
approach with gqualitative data. The qualitative data are drawn
from the institutional data matrix in which we have detailed
events such as ownership changes, fleet acquisitions and
retirements, strikes, significant changes in management, route
changes, and policy and regulatory changes. These are compared
with the residuals from the statistical analysis to better
understand the nature and extent of the impact the institutional
developments have had upon carrier performance.

Our assessment of Canadian airline performance begins with a
measurement of total factor productivity. TFP is defined as the
amount of aggregate output produced by a unit of aggregate input.
It differs from simpler concepts of productivity such as output
per man hour, by recognizing first of all that more than one type
of output can and is produced and secondly that inputs other than
labour are used in producing airline services. TFP recognizes and
weights appropriately the various inputs and individual inputs of
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different quality and corrects for the output problem by giving
higher quality outputs a greater weight in the aggregation of
outputs into a single measure., Productivity is a mirror image of
cost efficiency and the productivity analysis serves as a useful
and relatively inexpensive initial step prior to the more
expensive and sophisticated cost function analysis. The cost
functions are subsequently used to investigate issues such as
economies of traffic density, economies of scale and scope as well
as examine the impact of alternative regulatory policies and
ownership choices on carrier and industry performance.

Airlines produce several different outputs and use inputs of
varying quality. The outputs are produced over routes of varying
size and length and within markets of different densities. Input
productivities have also changed over time particularly as new
technology was adopted. It seems reasonable that a realistic
characterization of an industry's cost structure requires not only
the incorporation of many outputs and inputs, but also the special
characteristics of the route networks and changes in input
productivities. The cost function which we adopt and subsequently
estimate in fact allows us to measure all the relationships which
we have alluded to.

To incorporate all of the issues relating to multiple outputs
and inputs as well as variability across route and market
characteristics, we utilize in our cost analysis a translog cost
function incorporating three outputs, multiple inputs and hedonic
adjustment functions for the outputs. The airline cost function
is estimated using a panel data set that is, a cross~-section of
airlines tracked through several time periods. The cost function
also has a technological change factor attached to each input
price as well as a general time trend variable. From the cost
function we are able to develop measures of economies of scale,
economies of traffic density and inter-product cost relationships.
Economies of density measure the proportionate change in costs
with a proportionate increase in outputs with the size of the
networks (points served), output attributes and input prices held
constant. Economies of scale measure the proportional increase in
outputs and points served made possible by a proportionate
increase in all inputs with output attributes and inputs prices
held constant. The examination of inter-product cost relationship
involves the evaluation for each pair of outputs of the change in

costs of producing one ocutput while varying the amount of another
output.

C. General Findings

(1) Results of the Total Factor Productivity Analysis
The analysis of total factor productivity revealed initially two

interesting sets of results. First, while the gross TFP measures
indicate that Canada's regional air carriers are less productive

xiv



than either of the two national carriers, CP Air and Air Canada,
after controlling for output and network (but not capacity), the
regionals are in fact more productive. Secondly, if one
additionally controls for the level of the capital stock, all
carriers have roughly equal levels of residual total factor
productivity. This result suggests that Air Canada and (to a
lesser extent) CP Air, have operated in the past with non-optimal
levels of capital stock over the period of our data set,
1964-1981. The result of the regional air carriers being
relatively more economically efficient than either Air Canada or
CP Air implies that they have a lower cost structure.
Furthermore, a comparison between Air Canada and CP Air revealed
that CP Air's residual TFP was on average approximately 23 per
cent higher than that of Air Canada. The differences in residual
TFP between these two national carriers disappear once the level
of capital stock is controlled for. The conclusion is that the
inefficiencies were the result of over-expansion by Air Canada.
With the data available to us, it is difficult to determine
precisely where, in what aircraft, and to what extent Air Canada
over-expanded capacity; we suspect it occurred with both the
number of aircraft and the purchase of larger aircraft than in
fact the market required.

The productivity analysis also identified the contribution of
each of the selected output and network variables to factor
productivity. Generally, the results show that on average,
expanding the scale of output, the output share of charter
operations, and the stage length tend to contribute positively to
increasing total factor productivity and hence lowering costs.
Expanding the number of points served and the level of the capital
stock have exactly the reverse effect, lowering productivity and
hence raising costs. Finally, the TFP analysis suggests that the
airline production technology would be characterized by positive
economies of density, constant returns to scale, and significant
stage-length economies,

The TFP models provided an efficient first step in assessing the
productivity and performance of Canada's air carriers. From these
models we proceeded to analyze the cost structure using the
multiple output, multiple input cost model, in which we could
control for differences in network and market characteristics.

(2) Results of the Cost Function Estimation and Analysis

From the cost analysis, we found a number of important and
interesting results. First, with the exception of Nordair and Air
Canada, all other air carriers exhibit constant return to scale.
Nordair exhibits weak statistical evidence of increasing returns
while Air Canada exhibits weak evidence of decreasing returns.

The general conclusion would be however, of constant returns to
scale, evidence of significant economies of density for all air
carriers except Air Canada, and positive cost complementarity
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between scheduled passenger services and charter services only if
the proportion of charter services is less than 5 per cent in
total output. Finally, of the fim's output characteristics we
examined, stage-length appears to be the most important in
affecting costs. The minimum cost firm size appears to decrease
rapidly as stage-length decreases.

We find that the regional carriers have been more economically
efficient than either Air Canada or CP Air. The apparent poor
performance of Air Canada is due to an over-investment in capacity
to provide services which it may have had to do under its
government ownership. Once we control for this over-investment,
all carriers have roughly similar levels of productivity. Air
Canada was also found to have the highest level of excess capital
stock, followed by the regional carriers., This latter result
appears to be a direct consequence of the way in which the
Regional Air Carrier Policy was introduced in 1967.

In general, air transport in Canada is subject to constant
returns to scale indicating that by itself, adding new
destinations to a carriers network will not reduce unit costs. It
also implies that despite its size, Air Canada may not have a cost
advantage over other Canadian carriers. 1In contrast, significant
economies of density exist (except perhaps for Air Canada).
Carriers can reduce unit costs by increasing traffic within
existing markets. This can occur by altering prices, and better
seat management. Similarly, adding a new point with high-traffic
density can reduce system average costs. These findings seem to
underscore the importance of a network with good traffic feed.
Good feed can increase traffic density for a given carrier. A
properly designed hub and spoke system which effectively increases
the density of '‘any given network link, could be desirable from a
cost perspective,

Charter and scheduled passenger services are complements in
production only for fairly low proportions of charter services.
The regional air carriers, with an output mix often consisting of
50 per cent charter services, experienced no such complementarity.
In fact, these carriers suffered cost inefficiency for their
scheduled services because of the presence of large portions of
charter services. An intuitive explanation for this result is as
follows. The scheduled carrier can make some contribution to
overhead by flying the occasional charter in off-peak periods;
weekends perhaps, or slow months of the year. Aircraft acquired
for scheduled services are paid for in part by charter services.
In contrast, the regionals could not rely heavily on the idle time
of aircraft purchased or leased for their scheduled services for
two reasons: first their charter services required large
long-haul oriented aircraft or smaller and short-haul oriented
aircraft were required for their scheduled service routes, and
second since they produce a very high proportion of their total
output in charter markets they cannot rely on idle time of
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aircraft used for scheduled services. As a consequence they were
required to acquire aircraft dedicated to the large amount of low
fare charter services and this did not have a positive impact on
lowering the costs of scheduled services.

(3) Effects of the Regional Carrier Policy

The results of cost and productivity analysis led us to conclude
that the Regional Carrier Policy had been very costly for Canada.
The policy restricted carriers to particular geographic
regions and thus limited their ability to expand scheduled
services and increase stage length. There was a clear incentive
for the regionals to seek growth in charter markets. They did so
and as a result Canada's industry-wide costs of air transport were
higher than they need have been. Therefore, we feel that the
abolition of the Regional Carrier Policy by the May 10, 1984
Policy was a step in the right direction. The new air policy
provided opportunities to carriers to adjust their networks to
find the optimal stage length and set of feeder routes to increase
their route densities and to adjust the mix of scheduled and
charter services.

(4) Effect of the Crown Ownership of Air Canada

Using the results of the total and variable cost models we
attempted to measure the effect of government ownership on air
carriers., In particular, the total variable cost function was
used to identify the affects of excess capital stock (caused by
government ownership and regulatory policy) on the cost
efficiency. During the 18-year period (1964-1981), we have found
that crown ownership reduced the cost efficiency of Air Canada by
approximately 18 per cent of total cost. This 18 per cent is an
average for the entire sample period 1964-1981. The actual cost
savings by privatization even in 1981 would have been much smaller
than this number because Air Canada has improved its economic
efficiency since the passage of the new Air Canada Act (Bill C-33)
in 1977. 1f we were to translate the 18 per cent in terms of Air
Canada's 1981 total cost level, the cost savings amounted to
$370 million. This in turn is equivalent to about 10 1/2 per cent
of the industry's total costs. Of this 18 per cent cost
inefficiency, approximately 15 per cent was due to the inefficient
level of capital stock and that the remaining 3 per cent was due
to the inefficiency of the variable inputs such as labour, fuel
and other purchased materials. We did find that there has been a
substantial reduction in the cost inefficiency since the new Air
Canada Act was introduced in 1977. It is no secret that the
management of Air Canada under the toolage of Claude Taylor has
significantly improved the performance and efficiency of the air
carrier after that year.

We have also found that with privatization there would be a
tendency to an industry-wide reduction of labour input prices.
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This reduction we have calculated would have saved the industry
approximately $50 million in 1981, These two elements together
amount to an average annual savings of approximately 12 per cent
of total industry cost for the sample period 1964-1981. An
additional $26 million is lost if we take into account the
dead-weight loss (of welfare) caused by charging fares which were
12 per cent higher than the economically efficient fares. This

12 per cent is the measure of the cost inefficiency due to crown
ownership but does not take into consideration the effects of the
new Air Canada Act introduced in 1977 which made Air Canada
substantially more market oriented. Therefore the cost
inefficiency due to crown ownership in 1981 is likely to be
smaller than the 12 per cent of total industry cost. In fact, in
our other study the cost simulation models have estimated the
efficiency gain from privatization at 6.7 per cent of total
industry cost if Air Canada were privatized in 1981; this figure
is based on a short-run adjustment by Air Canada toward an optimal
route structure and fleet size. Therefore, the 6.7 per cent might
be viewed as the efficiency gain achievable in the short-run while
the long-run efficiency gain lies between 6.7 and 12 per cent of
the total industry cost.

(5) Effects of Regulation and Regulatory Relaxations
during the 1977-1981 Period '

We determined that the effect of regulation is to increase the
total cost of the industry and individual carriers. Air Canada
and CP Air have an increase in total cost of approximately 7 per
cent while the regional carriers have incurred an increase in cost
of approximately 17 per cent much of it due to the Regional
Carrier Policy. The weighted average of these two figures is
about 9 per cent of industry total cost. This 9 per cent cost
inefficiency was a result principally of the excess capital stock
the carriers were induced to use in a regulatory environment.

We were not able to determine any significant reduction in
labour input price arising from the regulatory liberalization
which took place between 1977 and 1981, However, we do speculate
on the basis of what has occurred in other countries which have
deregulated or moved to a more liberalized regulatory structure
that the long-run equilibrium price of the labour input would
decrease by as much as 20 per cent. This amounts to about 6 per
cent of total industry costs.

The gains in cost efficiency and a reduction in labour input
price together puts the cost of the inefficiency as a result of
regulation at approximately 15 per cent. This 15 per cent is an
average figure for the entire sample period 1964-1981. 1In the
period from 1977 to 1981, we have found that, except for
Quebecair, all air carriers have improved their cost efficiency
due to both regulatory relaxation and an introduction of
competitive market forces. The percentage increase in cost



efficiency is positively correlated with carrier size: the lower
bound figures are 7.3 per cent for Air Canada, 5.4 per cent for
CP Air, 4.1 per cent for PWA, 2.4 per cent for Nordair and

-0.5 per cent for EPA., The total industry savings per year
calculated on the basis of 1981 costs found to be between

$222 million and $364 million. We argue that $222 million can be
used as a measure of the lower bound of an improvement. This
figure implies that from 1977 to 1981 of the approximately 6.4 per
cent of the total inefficiency cost of regulation, 15 per cent has
been removed. Therefore, the remaining inefficiency cost is at
most 8.6 per cent as of 1981. (That is very close to the 8.8 per
cent cost savings obtained by the cost simulation exercise in
Gillen, Oum and Tretheway (1985a). This is equivalent to a
savings of approximately $307 million based on the 1981 total cost
of the industry. An additional welfare gain of $11 million could
be expected if the cost savings lead to price reductions. This
total saving includes the effects of a reduction of labour input
prices, elimination of the excess capital stocks, a network
readjustment and the rationalization of the output mix. With the
significant regulatory changes which have occurred since 1981 it
is very clear that the gains in cost efficiency from further moves

toward deregulation are likely to be less than the 8 to 9 per cent
we measure here.

(6) Ownership vs. Other Instruments

In our analysis of the importance of publicly owned firms versus
private firms, we found that publicly owned firms are not
necessary for achieving non-economic goals. Without regulation,
publicly owned firms are not sufficient (except with large
subsidy) to ensure that such goals are achieved. Either
regulation or some form of subsidy is needed in order to get a
carrier, regardless of its ownership form, to continue an
uneconomic service. This leaves the question as to whether one
needs to continue to use ownership and regulation to meet other
goals. We argue that public ownership is neither necessary nor
sufficient to achieve such goals. Regulation is sufficient, but
we pay a high price in terms of economic efficiency to use it. An
alternative exists to regulation. That is, direct subsidy. This
policy instrument has been used successfully to maintain small
community service in the U.S. and other countries while
simultaneously achieving the economic efficiency benefits of
deregulation.

From a review of Canadian railroads and the air carriers in
Canada, the U.S. and Australia, we concluded that the publicly and
privately owned transportation carriers have responded to the
changes in the operating and competitive environments in a
remarkably similar manner. This leads us to conclude that what is
important for inducing an industry to be efficient is its
competitive environment. The form of ownership has less impact on
economic efficiency. Therefore, the privatization of Air Canada
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is not essential to make the Canadian airline industry
economically efficient, nor is it harmful with respect to
fulfilling non-economic social goals.

(7) Effects of Ownership on Regulatory Structure

We also investigated the effect that ownership had on the
regulatory structure. We concluded that because the crown carrier
was used in a significant way as a policy instrument by the
federal government, economic regulation had to be designed to
complement it. Hence, regulations would have been different had
there not been publicly owned Air Canada. From the evidence we
have reviewed, we believe that the crown ownership of Air Canada
has influenced in a significant way the regulatory structure
practices in Canada, and thus contributed to an increase in
concentration of the industry and of specific markets. Since the
regulations have been influenced by the existence of Air Canada it
is meaningless to attempt to decompose the ultimate effects on
markets and industry concentration into two components; that is,
ownership and regulatory policy impacts. Rather, the highly
concentrated industry and markets are a joint product of the
nature (size and location) of Canadian markets for regulatory
policy, and the crown ownership of Air Canada.

(8) Methods of Privatization

If one is going to privatize Air Canada, we addressed the
question of alternative methods of privatization. We concluded
that the most attractive method of privatization appears to be a
combination of sale to the highest single bidder with a partial
sale of stock to employees. This method is preferred to all other
methods reviewed because a single bidder would be able to exert
control over the carriers management to make effective but tough
adjustments to the changing regulatory and market conditions while
increasing the cooperative spirit of the owner employees and boost
employee morale,



CONTENTS

Page

CHAIRMAN'.S FOREWORD ooonoooooscooo-soooouoocco-ooo’oono.ooo xxviii

AUTHORS‘ FOREWORD ® 6.0 0 0. 0 6 0 00 000 L OL LG L L 0PN L L O LI EOEEOSIOEIEECETOSTE XXX

3 INTROBUCTION: v -0 o o o/ 0 i v/10 ¢ 1 raliefis) up'e) tehepls slle) o) o1(e] ohisF 's]ioh $hi6 (3.1e) (aMeTTopie o] 's¥o o
A. The Perspective of the Study scevecccsosssrcsansons 1
B. Purposes of Regulation and Crown Ownership ........ 2

C. Crown Corporations: The Efficiency of Public
COERERALLONS « a0 « TN 78 ilere s ® b 5.5 4.0 SI@D 9 6m o @ H BA S 3
D. Questions to be Addressed .cccevecrcrcrerscvenccnnns 6
E. Overview of the Approach .icecvcecveesrscssocnnscsnns 7

105 THE INDUSTRY AND ITS INSTITUTIONAL SETTING .....¢ccce.0. 10

A "Breradn@tion . cdday s dEMA RS s s e 368 e 5 d e M SEGE R T O
B. A Description of the Canadian Air Carriers ........ 10
C. Evolution of the Industry and Government

Eoltiiey ‘TowalEQ Lt S8 SRFNG el etae hlae o8 St e ey 1.3
D. The Effect of Ownership, Regulation and

Regulatory Practices on Air Policy .ecevesveseess 20

III DESCRIPTION OF DATA USED IN THE STUDY ¢¢ceceeccsvccsses 24

A. Introduction ® 6 0 6 0 0 6 O 6 2 0 0 0 S 2 S B O BSOS OO SO N L L SO E SO S OO 24
B. Statistical Data DeScEIPBION ¢.cocacindwavinsnias s B4
C. Ifptitutional Dat® DegEPEPLiOon ''.....ievsssedssasns MLT

IV ANALYTICAL METHODOLOGY AND RESULTS «:c¢tceeveccesscsscees 50

Bs o INEPGRAUETION «vsssvs Tudond duad s davadates « poes s Lsmo vt
B. Meptal Factor Produckiifl ... iqeeleesssaaliosseseqn S0
C. Analysis of Differences in TFP Among

RED TEEELPES o oo d L8P dn e vains din s o o's SunolSaieratc S oy MBS
D~ “Congluéicn from TPP MARESElS -0::evs:sivrsmn snmmegs G0
E. Cost Analysis MethodolOgY «.csccscccscsssnnsacsnnss 64

Efl"Y (Cost Function RESTIMES S .arliihe oo o ol le ke ol i s o lcliersl sis areEvi 65
E‘2 Conclusion ® & & 0 & & 0 O 0 5 P O 0 6 S B N G P O S S GNP 69

xxii



VI

VII

EFFECTS OF REGULATORY POLICY AND OWNERSHIP ON
CARRIER AND INDUSTRY PERFORMANCE .ccccessccccscccsssccs

A,
B.

C.

D.

Introduction ® 0 0 0 0 000 0 060000600 0000 000000 0PSO LOON OO
Evidence on the Effects of Ownership on
Perfomance ® 0 00 005 00 00000 ° OO OO OO OO0 OO DSODODN OSSO OSDS

B.l Expected Effects ® 9 0600 00000600 008500 00008 B0O eSO OOSDS
B.2 Measurement of Ownership Effects on

Capacity Investment .cceeeccecccscscancansas
B.3 Effect of Ownership on Technical

EffiCiency ® 0 0 000 00000 6000 OO O 0P OO OSSO E NS PO PSS

Evidence on the Effects of Regulatory
Ralaxation on PerfoIMmance . .csssciisssssansidansee

Sumary ® 0 0 8 8 0008000000000 000 000000000000 00000000

EFFECTS OF REGULATORY POLICY AND OWNERSHIP ON
AIRLINE OPERATIONS ® 00 0000000000600 00000060 0000600004600 000

A.
B.

E.
F.

G.

IntrOduction ® 0085 0005000000000 0000¢ 0000000000000 0000
The Effect On Input Prices ® 8 6000600006000 0600600000000

B.l Ownership Effect on Price of Labour Input ....
B.2 Regulatory Impact on Price of Labour Input ...

The Effect On Output Mix L 2N B BN BN BN BN BN BN BE BN OB BK BN BN BN BN BN BN BE BN BN B BN BN A
C.1 Effects of Other Policies on Output MixX .eecee

Network and Routing Patterns Under Regulation
and DeregUlation © 0000000000000 0600000000006060000008

D.l UOS. EVidence 9 0 00 0000000060 00000000 0600040000 000
D.2 Transborder Routing Effect of Domestic
Regulatory Refom ® & 6 & & 0 &0 006 0 0 OO OO OO OO O S OS

Simulated Case Under U.S. Style Deregulation ......
Shifts in U.S. Cost Function After
mregulation ® 8 0000006 00680 ¢ 0006000000 OOV OSSOSO OSOSIE
Summary of the Effects of Ownership and
Regulation_on Performance e00000000000000000000OS

EFFECTS ON TRAFFIC VOLUME AND CONSUMER SURPLUS +cecccoe

xxiii

Page

72

72

3

73

78

82

96
93

96

96
97

97
99

100

102

108
109
117
120
124
127

130



VIII THE ROLE OF OWNERSHIP VS. OTHER INSTRUMENTS (cccccescses

A,
B.

C.

D.

Introduction © 0000000600000 00600000060600060060606060000000S0
Response to Changes in the Operating

Environment: Public versus Private Firmms ....c..
Evidence of Private Firm Failure to Meet

Social GoAlS .ceessvssvecssssessesososssssescssese
Conclusion: Alternatives to Changes in

Ownership and Regulation cecscescsssccsscscosssse

IX ALTERNATIVE METHODS OF CHANGING THE OWNERSHIP

IN CANADA ® 6 0600 00 00000000 0000000806000 00 0000000006000 0t09 0P

A.

Introduction ® 00 86 060000000 00000000 OSSO COOOES PP IOPSEOS S CCODS

Alternative A: Privatization Without Breakup eece..

Alternative B: Privatization with Breakup eccececeee

x CONCLUSIONS ® 0 0 0 00608 0 05800 0600005000080 S OISO NS OE LSS DS S TBSD

A,
B.
cC.
D.

E.

F.

Effect of Ownership on Economic Performance ..ccoeee
Effect of Regulation on Performance cececcccesccoscs
Effect of Ownership on Regulation .cececeeccccccccce
Effects of Regulatory Policy and Ownership on

Industry and MarketsS .scceccoccoscccsscocccccccsnco
Expected Effects of Policy Changes on Industry

angl Maxket StructhZER  Fwas ies o Whics s s oo ot
Alternative Methods of Changing Ownership ecececcee

APPENDIX A - Analytical Methodology: Productivity and

Cost AnalYSiS ® 0 0 060600 00000000 0000000805000 00

APPENDIX B - Institutional Data Base: Carrier Histories

and Descriptions ® 8 00 00 608 06000600 0600000000000

APPENDIX C == Sun“nary Of Major Industl.’y Events ee 0000006000000

BIBLIOGRAPHY @ & 5 0 0 6 000 060 60 8 00 OO0 PSSO OO SO PN s OO N0 0e eSO

XXiv

Page

135
il
135
137

140

141
141
142
144
153
153
154
156
156

157
157

159

195
205

208



]

=1

5-2

6-1

LIST OF TABLES

Market Shares Canadian Airlines .cceeecccscescscsccsscs

TFP, Output Quantity and Input Quantity Indexes ..ecese
TFP Level Comparisons ® 0 0 6 0 00000 0 000000000 O OB SO OEPEOE PSS

Averages of the Residual Cost Index for Various
PeriOdS ® 0 0 0 0 00 0 ¢ O 0 OO OO OO O PO LN O OO OO P OCEO OSSN OE OO PO OSOSOS PSS
Effects of Regulatory Relaxation on Cost

EffiCiency ® 0000006000000 0006000800000 0060008 0600000000000

U.S. Supplemental Air Carrier Domestic Revenue

Passenger BLIGE ovesstbtodwssisnnostont bbbttt ibis
U.S. Airline Industry Share of Charter Services

in RPM ® & 6 000005 000000 000 00 SO O OO OEPL SO0 DPO O OSSOSO TSDS
Former U.S. Supplemental Carriers: Domestic

Charter as a Percentage of Domestic Service ccececsese
UsS. Airliney Growth in Hubbing seecesciscicissitsisasnsas
Variables Used in the Deregulation Policy

Simulations ® 0 0 5000000060 0000500000 O OSSO OOSL OSSOSO ODNOPOSDS

Impacts on Industry Traffic Levels .ceseerscccoscosescs
calculation Of welfare Gains ® 0 0 500 00000500000 02 060 0 00 0900

Domestic Points Suspended by Canadian and U.S.
Carrier Under Deregulation ..cceeecescoccsssicnsssnscs

Variables Used in Air Canada Policy Simulations ..cee..
Cost Simulation Results for Alternative
Air Canada Policies 0 0 0000000000 006060600006060606006000080 G0

XXv

Page

12

52
59

90

92

104
105

106
110

122

231
134

139

148
149-150




LIST OF FIGURES

Total Revenue-tonne-Kilometers (RTK) eceecccsccsccccocsce
Total Revenue-tonne-Kilometers (RegionalsS) .eeeececcess
Total Number of Employees, Transcontinental Carriers ..
Total Number of Employees, Regional Carriers ..eeceoeee
Scheduled Passenger Service, Percengage of
Revenue~tonne~-Kilometers .ceevesescesssscnccsesssocne
Scheduled Freight Service, Percentage of Revenue-
tonNe=RKilomBtere .iscsisvssirsciscssessonccnnninsnsanss
Scheduled Charter Service, Percentage of Revenue-
tonne-KilometerS ® 0 0000060000060 06000000000006008060000060008
Compensation per Employee, Average Over All
TADLT CEEERCETIS «css oo s s gultithetisvscopitspiass s
Compensation per Employee, Pilots and Co-PilotS .ssecese
Compensation per Employee, General Management ..ceccese
Prige of TUED® Fuel .wesirumbnesivsvioneos ¢ oo inlsiond el s
Multilateral Fuel Quantity Index (TrunkS) ceeececescccs
Multilateral Fuel Quantity Index (RegionalsS) .ecececece
Number of Points Served, by Scheduled Flights ..cececss
Average Load Factor, Scheduled Passenger Service ..cese.
Average Stage Length, Scheduled Passenger Service .....
Weighted Average Number of Seats per Aircraft .seeeveces
Density Measure (Transcontinental Carrier) cceeececececce
Density Measure (Regional Carrie€r) eeeeecccccecccscccse

Average TFP Levels by Airline ccecescesescccsccscoccsses
TFP Levelé by Airline: 1964"1981 e 00000000000 0000000 0
TFP Levels by YEAY ceceeccrccvccsccesoscsscsssscscsssoncssns
Industry TEE LevVedis & sis, o .auere) shel sl s cuilule)s.d s s alie,s s sieleyaellspere
Residual TFP Levels: Not Controlling for Capital

Stock ® O 0 860 000 00000 0 ° OO O0 OO T OO LSOO CE O OO O DHSDSEPOEDSIPOSOEOEOS S OPSODS

Residual TFP Levels: After Controlling for Capital

stOCk ® © 8 6 0 000000 000 0000 00000000 O OO OSSOSO OSSO DSDSDS ST OO

Variable Cost Function Residuals: Transcontinental

Carrier ® 6 0 0 0 & 000 000 00 OO0 OO O S C OO0 OO0 OO0 OO OSSOSO OO S TDS DO

Delta Airlines: Arrivals and Departures, July 1983
(Day) ® ® & 0 0 00 0 00 00T O TSSO OO0 SO OO OO0 OO O NGO L O e OO SO
Delta Airlines: Arrivals and Departures, July 1983
(Night) ® © & & & 0 9 O 0 00 0 0 OO OB O OO OSSOSO NN OO OO0 P OB PO LSS0
People Express: Arrivals and Departures, May 1983
(Day) ® ® & 5 0 0 00 0000 SO O SO O LS OO OO OO OO0 0SSOSO OO DNP OO GSPOC OSSO OPRNODS
People Express: Arrivals and Departures, May 1983

(Night) ® 9 6 09 0 000 000000 0606000000000 SO HY OSSOSO OO NSNS

Gain in Consumer SUrpluS cesscesccosscscsscsosssossssses

xxvi

27
28
29
30

32

33

34

36
37
38
39
41
42
43
44
45
46
48
59

53
54
56
58
61

62

85

P12
113
)=
116

133



CHAIRMAN'S FOREWORD

This study was undertaken as a part of the Council's project on
government enterprise. The overall aim of the project is to
improve our understanding about federally and provincially owned
and controlled entities which operate at arm's length from
government and have important commercial functions. The project
is attempting more specifically, to address two questions: What
is the appropriate role of government enterprise as one of a
number of instruments of public policy? And, second, how should
the apparatus of control within government be structured so as to
realize the full potential of this instrument?

The research initiated for the project has included both the
examination of general questions pertaining to government
ownership and the investigation of the performance of particular
firms and particular sectors. The present study falls into the
latter category. It looks back at the performance of the Canadian
airline industry and attempts to estimate the impact of regulation
and of public ownership on the structure of the industry and the
performance of individual carriers. While the findings of the
study are of interest, it should also be seen as a contribution to
the growing body of literature devoted to the difficult problem of
how to quantify the effects of specific government initiatives.

The present study builds on work which the authors,
David Gillen, Tae Oum and Michael Tretheway, have been pursuing
for many years. Financial support for this study has come both
from the Economic Council of Canada and Consumer and Corporate
Affairs Canada.

Judith Maxwell
Chairman

xxviii



AUTHORS' FOREWORD

This research was undertaken with the joint financial support of
the Economic Council of Canada and Consumer and Corporate Affairs
Canada. While this work constitutes significant "value added”, it
necessarily draws on a foundation of several strands of research
which the three of us have been pursuing, both independently and
jointly, since 1977.

This eight year research program could not have been sustained
without the financial support of several entities. We gratefully
acknowledge support from the Transport Canada, Transport
University Program, the Research Branch of the Canadian
Transportation Commission, the Institute for Research on Public
Policy (IRPP), the Treasury Board of Canada, the National Science
Foundation, the Wisconsin Economic Research Institute,

Laurits R. Christensen Associates Inc., the Centre for
International Business Studies at the University of British
Columbia, the UBC Faculty of Commerce and Business Administration,
the UBC Centre for Transportation Studies, the School of Business
and Economics at Wilfrid Laurier University, and the School of
Business, Queen's University.

We also thank Tony Ellison of the Economic Council of Canada for
carefully reading the entire manuscript and providing a set of
thorough and detailed comments. Two referees also provided
incisive remarks. Together these three people have made a
substantive contribution and have improved the clarity and
readability of this report.

We wish to thank our colleague Lesley Boucher and acknowledge
her proficient research skills. Research assistance was provided
by Geoff Dickson, Robert Andrulaitis and John Spragge. Finally,
we owe an enormous debt to the skilled, dedicated and patient word
processors at WLU, Susan Kirkey, Maureen Nordin and most of all
Elsie Grogan.

The views expressed herein are those of the authors and not of
the Economic Council of Canada, Consumer and Corporate Affairs
Canada, or either of the academic institutions with which the
authors are affiliated.

XXX




CHAPTER I - INTRODUCTION

A. The Perspective of the Study

This is a retrospective study of the effects of economic regulation
and government ownership on the performance of the Canadian airline in-
dustry. In particular, it sets out to establish the separate effects of
these on the structure of the industry and the performance of carriers,
collectively and individually. In the study. the efficiency with which
resources are allocated and employed is used as the yardstick of perform-
ance.

The use of efficiency as the measure of performance is not one that is
universally accepted in Canada for assessing industrial or government
policy. Much of the criticism levelled at importing U.S. airline deregu-
latory policy into Canada is based upon the notion that the U.S. economic
perspective is too narrow. 1In the U.S., the view in general is that if the
solution to market failure itself causes inefficiencies, this is a suffic-
ient condition for getting rid of that solution.

In Canada the perspective has often been equity in place of, or in
addition to, efficiency. How then does one judge in Canada whether to
alter regulatory policy or Crown ownership? We argue that, in the assess-
ment of the Canadian air transport industry, efficiency should be ranked
fitét. This judgement is made on the basis of two acts of Parliament and
one "failed” bill.

The 1967 National Transportation Act clearly broke tradition, and

based upon recommendations of the MacPherson Commission, stated that effic-




iciency within the transportation sector in general, or a specific mode in
particular, were of primary importance. Any issues of redistribution were
to be handled through direct payment by government. The 1977 Air Canada
Act clearly stated that the crown carrier was to be efficient and have a
profit orientation. Finally, Bill C-33, a bill which sought to change in a
fundamental way the focus of the 1967 National Transportation Act, failed
to pass parliament. This bill grew out of the disenchantment of some
regions, particularly the West, with the 1967 Act. These regions argued
for special statuns, special circumstances and the like, and were funda-
mentally unhappy with a market solution to the allocation of transportation
resources. That the bill failed reaffirms, (a) the market efficiency
orientation (of the 1967 Act), which underlies transportation policy, and
(b) the focus firstly upon efficiency in transportation.

Even if one chooses to rank equity over efficiency in. transportation
policy, one must know the efficiency cost of pursuing another objective.
Only with this awareness can intelligent decisions on tradeoffs between the

two goals be made.

B. Purposes of Regulation and Crown Ownership

Air policy in Canada and the development of regulatory policy were
very much tied to the "National Policy" of the federal government. Air
Canada (called Trans Canada Airlines until 1964) was created to ward off
the perceived expansionary tendencies of American carriers and to establish
and maintain trans-continental inter-city passenger and mail service. The

regulatory framework was created almost simultaneously with the Crown air-




line. It was designed to harmonize the activities of the Crown and other
carriers in Canada, to be promotional and protective. This in effect meant
cooperation not competition. The primary role of both the Crown carrier
and regulatory policy was the provision, continuation and maintenance of a
high quality air service to all regions of Canada. The regulatory system
of limiting private carriers to specific areas or rouﬁes provided the
framework for the Crown cﬁrrier to cross-subsidize between routes and
regions to provide high quality uniform service across the country.

The objectives of Crown ownership within the regulatory structure were
established as an 'agent of government', internal regulator and the pro-
vision of social services. Minor objectives included prbviding a Canadian
presence in international markets. Hence, the Crown cérrier was not ex-
pected to be as efficient as its private counterparts, although it was
expected to cover costs.

As markets grew and the industry matured, the reasons for establishing
the Crbwn carrier gradually disappeared. At the same time, a new 'com-
petitive' philosophy entered transport policy. In our approach, therefore,
we do not deny that regulation and crown ownership were legitimate instru-
ments designed to fulfill particular purposes. But these instruments can
still result in inefficient resource use and it is this cost we set out to

distinguish and measure.

g Crown Corporations: The Efficiency of Public Corporations

There is an increasing and developing literature in economics which

examines and estimates the efficiency costs of government regulation



[Regulation Reference, Economic Council of Canada, 1980; Wilson, 1980;
Needham, 1983]. The economic consequences of [economic] regulation depend
upon both the type of regulation - price, entry. quality - and its enforce-
ment. The impacts of regulation upon airlines have been examined by a
number of authors [Douglas and Miller, 1974; Bailey, Graham and Kaplan,
1985). They include excessive schedul ing éompetition due to price regula-
tion, monopoly behaviour generating pricing insensitivity and higher factor
payments, lack of innovation, inefficient size and traffic mix, inefficient
route network and a lack of variety in price-qual ity packages.

There is a less well-known but equally well-established literature on
publ ic corporations. Borcherding, Pommerehne and Schneider, (1982) cite
two approaches used to explain the relative efficiency between public and
private firms. The property rights approach explains the difference between
public and private firms as the difference in incentives to be more effic-
ient. These are due to variations in the ability of owners to monitor man-
agement and the divergence in the goals of owneré and managers. An alter-
native, public choice approach, focuses upon pol itical coalitions and their
effect upon input usage, returns and/or product quality.

The property rights approach notes the fundamental difference between
public and private firms is that owners of public firms [citizens] suffer
from a paucity of information and have trouble monitoring the behaviour of
the bureaucracy who act as their agents. There is a real practical problem
in transferring rights among individuals. Therefore, the hypothesis is
that managers of public firms will not adopt the most efficient input com-
bination because they cannot realize the gains from their efforts. Hence

public firms will be less efficient. Borcharding et al. (1982) review the




findings of empirical studies of public firms in various countries and
industries and find a consensus that private production is more efficient
than either publicly owned or managed firms. The reasons include: over-
capitalization, inefficient pricing principles, management which 1lacks
foresight and has long periods of tenure, and a tendency to favour business
over consumers and organized [political] groups over unorganized.

The public choice approach focuses upon public institutions and public
bureaucracies which operate institutions. It provides similar hypotheses
and evidence, This literature argues th.at public firms not only have
higher production costs, but also higher levels and quality of output.
Borcheding et al. (1982) argue public employees can effectively coalesce
and ultimately alter both the substitution possibilities with other factors
and the derived demand schedule for their services. As a result, capital-
labour ratios, absolute capital ‘intensities and wages will all tend to be
higher in public organizations. This will lead to higher costs, which it
is hypothesized, are a consequence of higher wages, reduced productivity,
and differences in the characteristics of the output of public firms,

The evidence from the numerous studies examined in Borcherding et al.
(1982) confirm the hypotheses of both approaches; private production is
more efficient than public production; and public sector wages are higher

than their private sector count:ex:;:oart:s.1 The argument is also made that

! phere is a consensus in the literature and empirical support that
public firms, such as Air Canada, will be less efficient. But as Baldwin
(1975) argues, Air Canada was used as a political tool and therefore there
is no objective of cost minimization as the firm seeks to ensure its sur-
vival by maximizing factor input support. He also finds evidence that the
efficiency of the public firm increases when faced with competition. These
efficiency gains are mitigated in the presence of subsidies or economic
regulation.




competition between private and public firms reduces inefficiency and that
the difference in unit cost in the presence of competition between private
and public firms is insignificant (throughout the study we use the terms
government ownership and public ownership interchangably).

The potential consequences of regulation and public ownership are
similar; higher costs, lower productivity, inefficient capital-labour
ratios, excessive use of capital. Therefore, it is difficult to distinguish
between the effects of crown ownership and those of economic regulation.
Regulation is industry-wide whereas the results of Crown ownership are
appl icable to select firms. Fortunately, in Canada, there is variation in
the de facto degree of con;rol, even within publicly owned firms, as well
as periods of public and private (meaning private sector or publicly held
shares) ownership of the same carrier. We therefore argue that it is
possible to distinguish the effects of regulation and publ ic ownership.

The approach taken in this study is to model the productive process
and use residuals or deviations from the model to capture the differential
effects of regulation and Crown ownership upon costs and productivity.
The parameterization of the effects of other variables on costs and pro-
ductivity mitigates the chances of obtaining spurious results. This is

because residuals are compared rather than nominal values of costs and

productivity.

D. Questions to be Addressed

The theme of this report is the identification and measurement of the
effects of government regulation and crown ownership on carrier, industry

structure, and performance. The research was designed to distinguish any




inefficiency generated by government regulation and publ ic ownership in the
airline industry. It also attempts to understand the symbiotic relation-
ship between regulation and public ownership. In the past these two insti-
tutions were treated as being independent, but the existence of a crown
carrier can and does influence both the extent of regulation and regulatory
practices, and the structure of the industry.

Research is undertaken in four areas:

i) what is the effects of public ownership and regulation on

air carrier performance?

ii) what is the effects of public ownership and regulation on
airline markets?

iii) what is the effect of public ownership (especially of Air
Canada) on regulation and regulatory practices?

iv) what is the role of public ownership versus other policy
instruments in achieving Canada's air transport goals?

E. Overview of the Approach

The methodology used in addressing all four of these questions in-
volves development of a set of analytical results from cost and product-
ivity models which is combined with a set of institutional (industry and
regulatory) characteristics. The latter details major events affecting the
industry and individual carriers. The analytical and institutional in-
formation is correlated, both statistically and intuitively, to attribute
performance differences to the reqgulatory environment or to ownership

status.



The research  plan to address the first question (distinguishing the
effects of regulation and crown ownership upon carrier performance) has two
phases. - In the first phase, a "panel” data set is used for the individual
Canadian transcontinental and regional carriers for the years 1964-81 to
measure and compare the economic performance of the privately and publicly
owned air carriers. The performance measures are developed from cost and
productivity models based on economic theory. The models control for
interfirm differences in prices, scale, network, output mix and other
characteristics of the operating environment. After making an attribution
of performance differences to these operating characteristics, residuals or
"unexplained” productivity diffefences remain, Statistical analysis of the
residuals is used to determine the effects that ownership status and regu-
latory policy have had upon performence.

The purely statistical approach of phase one is supplemented in phase
two with qualitative data. First an institutional "data matrix" is de-
veloped which details events such as fleet acquisitions and retirements,
strikes, significant changes in ownership, management, routes, policy and
regulation. These are compared with the residuals from the statistical

analysis in an attempt to learn more about the impact institutional

developments have had upon carrier performance.

The regul atory environment and ownership status can also have indirect
effects on performance both by altering the market structure, question
(ii), and by there béing a relationship between crown ownership and avia-
tion policy and regulation, question (iii). BAgain, a two phase approach is

utilized to investigate these issues. First, the effects of regulation and




ownership on market concentration and the output and network character-
istics of carriers are identified. 1In the second phase the costs of these
inefficiencies are measured.2 The relationship between ownership status
and the direction which air transport and regulatory policy take is estab-
lished through an examination of the institutional information. Not only
is regulatory decision-making examined, ~but also changes in decisions
following passage of the 1977 Air Canada Act.

The last issue examined is the role of ownership versus other policy
instruments in achieving particular goals. The goals that have been set
out for the industry and crown carrier are established, as well as how
these have changed over time. Particular attention is paid to differen-

tiating the roles of regulation and crown ownership.

2 Market concentration can be examined on either a system-wide basis
or in specific city-pair markets. The latter, despite being important in
policy analysis, were not considered here because of a lack of access to
carrier specific city-pair market information.



Chapter II - THE INDUSTRY AND ITS
INSTITUTIONAL SETTING

A. Introduction

This chapter provides a brief review of Canadian air carriers and the
evolution of both the industry and government pol icy toward it. The effects
of regulation and public ownership, and the role of public ownership in

shaping regulation are then examined.

B. A Description of the Canadian Air Carriers

Two distinguishing characteristics of the Canadian airline industry
are the level of concentration and the degree of government ownership. Air
Canada dominates Canadian air transport by all measures in all markets,
whether total or only domestic traffic is considered. Air Canada has been
100% federally owned since its inception and its directors are appointed by
the Federal Cabinet.

PWA, the third largest carrier, started as a privately owned airline
with a base in British Columbia. 1In 1974, the Province of Alberta acquired
100% ownership of PWA and moved the headquarters to Alberta. PWA now
operates extensive networks out of both Calgary and Edmonton in Alberta as
well as Vancouver, B.C. and Winnipeg, Manitcba. At least in part to enable
the carrier to finance growth through equity, PWA was sold to the public in
December, 1983. The province retained 158 of the shares but this has been
reduced to 4%.

Nordair a}.so started as a privately owned carrier but was acquired by
Air Canada in 1978. However, it continued to operate as a subsidiary and

was not merged into Air Canada. As part of the new Air Transport Policy



announced on May 10, 1984, Air Canada was to divest itself of its 85% of
Nordair as soon as possible. Bids were received and the Federal Cabinet
approved the sale to Innocan Inc. and other investors and thus set the
process in motion for a return of Nordair to the private sector. 1In 1985,
a majority interest in Nordair was purchased by CP Air from Innocan, with
Quebecair acquiring the remaining shares. With Quebecair's sale to Nordair
Metro in 1986, the Quebecair shares of Nordair were sold to CP Air, which
now has complete control.

Quebecair also started as a private operation. 1In the late 1970's and
early 1980's, it experienced financial difficulties and the government of
Quebec started to acquire and exert control over it. Effective control was
obtained in July, 1981, and private interests were bought out in 1983. 1In
1986, Quebecair was sold by the province to Nordair Metro and its execu-
tives. Nordair Metro, in turn, is 35% owned by Nordair and thus CP Air.

Of the six major Canadian carriers providing scheduled services only

Canadian Pacific Airlines (abbreviated to CP Air hereafter) owned by the’

giant conglomerate CP Limited, and EPA have been purely private operations.
In 2pril 1984, CP Air announced its acquisition of EPA which was eventually
merged into it. A seventh carrier could be added to this list, Wardair.
Privately owned Wardair did not operate scheduled services until 1985. It
has been a charter carrier, shifting its fleet from popular sunspot desti-
nations in the winter to transcontinental and international flights in the
summer. Wardair has been instrumental in pressing for removal of some of
the government imposed constraints designed to fence off low fare discre-
tionary travel from higher fare "must-go" traffic. These constraints take

forms such as advance purchase and minimum stayover requirements. The

1.



carrier is now able to sell up to one third of its seats on charter flights
without advanced purchase or reservations. Much of Wardair's traffic
travels at fares significantly below standard economy fares.

Table 2-1 summarizes the market shares of the seven carriers in the
year 1982, before all the ownership changes took place. Air Canada services
much of Canada's transcontinental traffic, almost all of its transborder
traffic, operates several purely regional routes, and flies international
routes, especially to Burope. Similarly, CP Air has traditionally provided
transcontinental services, operates a sizable feeder network to small
cities around a Vancouver hub, and carries international traffic to the
Pacific rim and to a lesser extent to Europe. CP Air's acquisitions of EPA
and Nordair has given it a greater feed network in central Canada and the
maritimes. Both Air Canada and CP Air provide modest amounts of charter

gservices in off-peak periods.

Table 2-1

Market Shares
Canadian Airlines, 1982

Ownership Revenues (millions % of
1982 1986 of Canadian dollars) Total
Air Canada Pederal Government Same $2,1M 56%
CP Air CP Ltd. Same 851 22%
PWA Province of Alberta Private* 315 8%
Wardair Private Same 2N 7%
Nordair Air Canada CP Air 113 3%
EPA Private Merged into 93 2%
CP Air
Quebecair Province of Quebec Nordair Metro 69 2%
& private in-
vestors ——
Total $3,883 100%

* Alberta retains 4% <. stock.

Source: International cCivil Aviation Organization, 1982 Traffic Statistics
and 1982 Financial Statements, Wardair 1982 Annual Report, Eastern Provin-
cial Airlines.
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The former regional carriers did rot provide any international sche-
duled services other than a few "transborder" routes to the U.S. They
operated purely regional route structures. PWA, the largest, continues to
operate out of hubs in Vancouver, Edmonton, Calgary and Winnipeg. PWA
serves a few transcontinental routes, but in the past had been restricted
to multistop service. Multistop capacity restrictions had also been appl ied
to many of the routes that link up its four hubs. EPA's network is largely
focused on the maritimes. Nordair serves northern Ontario and areas of
Quebec northwest of Montreal. 1In contrast to Air Canada and CP Air, the
regional carriers except EPA have operated substantial amounts of charter
services. This is not surprising, given the historical lack of growth
opportunities in the more highly regulated regional markets for scheduled
traffic.

Canada has approximately 75 third level carriers operating routes
linking small communities to an airport served by a regional or transcon-
tinental carrier. These carriers differ substantially. Trans North Air
provides services in the Yukon and Northwest Territories. Air BC 1links
several communities in British Columbia with Vancouver. Air Ontario (part
of the equity of which was purchased in October 1985 by Air Canada and PWA)
operates services out of Toronto to medium size cities such as London and

Ottawa, often sometimes in competition with one of the larger carriers.

Gk Evolution of the Industry and Government Policy Toward It

The development of 'air policy' and the regulatory framework has been
very much tied to the 'National Policy' of the federal government and the

establ ishment and growth of the Crown air carrier.
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From the 1930's to the 1960's, transportation policy generally, and
air transport ownership and regulation in particular, were viewed as in-
struments of government to promote economic development, act as an input
into economic growth and serve in developing a Canadian identity. The
dominant view was that the market was too sparse and the economy too small
and narrowly based to support a number of carriers. It was felt that either
services between population centres would not develop, or if they did, one
or two firms would monopolize the service. Government therefore sought to
regulate and use the industry to establish and maintain a national air
transport network, to provide service to regional centres and remote areas
and to promote economic growth. Policy, which developed on the belief that
the industry exhibited some increasing returns to scale, promoted the Ssize
of the crown carrier at the expense of all others. Government also seemed
to have the view that markets were not contestable, that private operators
would not respond to opportunities, and that the social returns from the
development of the industry exceeded private returns.,

In the 1960's the industry and markets had grown and matured. Be-
cause economic regulation cut across the broad price-quality spectrum,
separate markets (scheduled and charter) emerged based on the relative
values of the price and service quality elasticities of demand. The 1967
National Transportation Act's reorientation of the role of the market and
emphasis upon efficiency, were necessary conditions for the development of
broader services and ultimate move to liberalize or deregulate.

In the 1970's and 1980's, it was becoming increasingly clear to con-
sumer groups, politicians and students of the industry that the elements of

the safety net protecting carriers were becoming outdated (e.g., the capac-
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ity restrictions on transcontinental service placed on CP Air). The RAero-
nautics Act and Air Carrier regulations came under increasing scrutiny as
the U.S. moved to deregulation and greater product diversity was stiffled
in canada. 1In addition, an increasingly important segment of the industry
had been orphaned. The third level or local service carrier had no policy
directive. Their position was very much like that of the regional air
carriers before 1966,

Prior to the mid 1960's, regional carriers had grown, developed net-
works and updated equipment without great deal of information as to where
they fitted into the 'regulatory scheme'. As the regions of Canada devel-~
oped and because resources could not respond to market forces due to regu-
lation, there was a clear need for a statement of policy. The Regional Air
Carrier Policy was designed to facilitate growth in both networks and
service quality of the regional carrier, albeit in a tightly controlled
environment. The five regionals at that time - PWA, EPA, Transair (later
merged into PWA), Nordair and Quebecair - were to provide service to remote
communities within designated geographic areas. They were to supplement
the trunk carriers, but not compete with them. The regional carriers were
given monopolies on nearly all routes in specific geographic regions.

There was also a direct subsidy program to meet the objectives of the
'regional aviation policy'. The regionals were able to use the new policy
and attendant subsidies to upgrade equipment. This in turn was parlayed
into longer routes (to cross subsidize short or thin routes) which eventu-
ally ended up reducing service to small centres and providing more service

to long haul dense markets. The resulting route structure was a result of
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an attempted shift from direct to cross-subsidy (Baldwin, 1975, ch. 4).
The regional carriers were also induced into a greater proportion of
freight and charter than the trunk carriers.

The most recent phase in the evolution of aviation policy in Canada
began in approximately 1975. It was characterized by deregul atory moves in
the U.S., a new Air Canada Act, a relaxation of rigid fare controls, a
removal of capacity constraints on C.P. Air, the introduction in 1984 of a
new aviation policy to substantially relax the restrictive domestic regula-
tory environment and in 1985, a proposal to deregulate the industry. These
moves are now discussed.

In the early 1970's the Domestic Passenger Fare Investigations were
held by the Civil »Aeronautics Board (CaAB) in the U.S. Testimony and evi-
dence on air carrier fares and performance provided during the course of
these hearings ultimately led to the Kennedy hearing in the mid-70's.
These hearings investigated the issue of dereqgulation. The U.S. evidence
illustrated that regulation had inflated costs and fares and that fares in
less requlated markets were lower. This evidence of inefficiency in the
industry was a sufficient force to lead to U.S. deregulation in 1978. The
resulting fare reductions were to have a significant impact upon trans-
border traffic. This was a major factor in the decision to review regula-
tory policy and the regulatory process in Canada.

The moves to relax airline regulation in Canada began slowly. The
charter market was the first to undergo some change. The process of change
also brought more into the public eye the entrenched position of the ATC
and the incumbent carriers. Reschanthaler and Stanbury (1982) trace the

evolution of policy changes with regard to international and domestic
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charters. They point out that pressure from Wardair was important in ob-
taining many reforms. The incumbent carriers, particularly the two trunk
airlines, opposed any changes, particularly in domestic charters. The
Regional carriers were confined to geographic limits by 'policy' and yet in
the same policy a ‘'regional carrier's international charter operations
could not jeopardize domestic route operations'. Furthermore, the ATC in
making charter operating awards to the regionals would first consider
whether there was any adverse effect on the trunk carriers.

The changes began with the adoption of international Advanced Booking
Charters (ABC) in January, 1973.!  Prom 1974 to 1977 charters became in-
creasingly competitive, rates fell and the juxtaposition with domestic
service and prices raised many questions regarding the performance of the
requlatory system.

In 1977 another important Act was passed, the new Air Canada Act.
Air Canada (called TransCanada Airlines up to 1964 when the name was
changed) was formed in 1937, The private sector was viewed as unable or
unwill ing to provide a set of services deemed to be in the public interest.
In the Air Canada "contract® the government instructed the airline to per-
form public services at an average cost. It was not a commercial venture
and was not to maximize profits. 1In this way the airline was an instrument
of local, regional, and national transport policy. It was also used as an
instrument of other national policies such as bilingualism, government

decentral ization and promoting industrial and regional development.

1 An ABC charter ticket could be sold to any individual. Prior to
ABC, tickets could on' be sold to members of an affinity group, such as a
club. This requirement severely limited the availabil ity of charter fares
to the public.
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The Air Canada Act of 1977 formally recognized the changing market
and industry conditions and the impact of external events. It changed the
goals and structure of the airline to better function in a mature market.
Two themes contained in the Act were market orientation and equality before
the regulatory board. What was the effect of this new Act on fares and
performance? Perhaps the single most important result of the new act was
to change the psychology of people in Air Canada (particularly middle man-
agement), in government, and among the regions regarding the airline and
its role. In particular profits and efficiency are now important and
services previously supplied by Air Canada were viewed as being capable of
being suppl ied by other carriers. The new act implictly removed some exit
barriers by focussing upon profits and efficiency.

The changes in the Air Canada Act also provided a necessary change to
make the industry more contestable. The continuing strict regulatory en-
vironment still imposed significant entry and exit barriers. The Act, how-
ever, by changing the objective focus of the crown carrier, providing it
with a [financial] structure with which it could compete, meant that
markets as well as other carrierg no longer needed to be fenced to allow
the crown airline to carry out its social mandate.

El sewhere in the industry other events were taking place. CP Air had
its capacity restrictions gradually relaxed, until 1979, the year in which
the capacity restrictions were removed. In 1978, CP's share of trans-
continental market capacity was increased from 25 to 35% of the growth in
the market. This was further increased to 45% in early 1979. CP also
received permission to consolidate licenses, as well as serve additional

cities. 1In March of 1979 all capacity restrictions on CP Air were removed.
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The el imination of capacity restrictions for CP Air, the dereqgulation
of the U.S. industry, the actual and potential for diversion of interna-
tional and transborder traffic to U.S. carriers and the move to allow
Wardair to offer limited de facto scheduled service, all made airline man-
agement in Canada sensitive to market pressures and forced the ATC and
others to reconsider their staunch protectionist attitudes.

In 1984, Lloyd Axworthy, the then Minister of Transport, renewed the
initiative of relaxing regulation. He requested the ATC to hold public
hearings on domestic and transborder air fare policies, and struck an
interdepartmental task force to examine the possibility of deregulation.

The interdepartmental task force was to examine the possibility of
adapting U.S.-style airline deregulation to the Canadian enviromment. At
the ATC hearings, the two largest airlines, Air Canada and CP Air, advo-
cated establ ishing minimum acceptable floors for various discount fares and
strengthening fences on discount fares. While the two carriers appeared to
be prepared for some price competition and limited new entry, they were
strongly against any movement toward an open entry policy. Many AIC offic-
ials also appeared to favor "controlled competition® over full deregulation
with respect to both fares and entry issues. Consumer groups, such as the
Consumers Association of Canada and the govermment agency, Consumer and
Corporate Affairs Canada, took positions largely in favor of deregulation.
They were supported by several researchers and academics. The battle line
was drawn between the Minister, with support of consumers' organizations
and of most regulatory researchers and analysts, and the two major airlines

whose views appear to be supported by the ATC and many civil service

officials within Transport Canada.
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In 1985, the then Minister of Transport, Donald Mazenkowski, presented
a white paper, Freedom to Move, which was de facto a plan to move to deregu-
lation of airlines as well as other modes. Legislation (Bill C-126) was
introduced in 1986. The May 10, 1984 "New Canadian Air Transport Act" re-
tained the existing legal structure of regulation, but nevertheless gave

considerable pricing freedom and improved entry freedom.

D. The Effect of Ownership, Regulation and Regulatory Practices on
Air Policy

The discussion above observed that the regulatory structure was put in
place to, among other things, ensure the position of Air Canada as an in-
strument of govermment.

Crown ownership, specifically federal crown ownership of Air Canada,
had a significant impact upon both the development of the industry and the
form and method of regulation. .The intent of the regulations were both
promotional and protective. Govermment sought to establ ish and maintain a
national (transcontinental) air transport network, provide service to remote
areas and regions, and have a Canadian presence in international markets.
Intervention was also designed to assure sez_'vice continuity and protect
users from monopol istic practices. Because the Crown carrier was to be an
important policy instrument, economic regulation had to be designed to com-
plement it. Hence regulation differed from that which would have existed if
there had been only private carriers in the market.

Three important features were the capacity restrictions placed upon CP
Air in the transcontinental market, the Regional Carrier Policy, and the

power of Cabinet to make route awards for the Crown carrier. Route awards
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to the Crown carrier took precedence over all others. These characteris-
tics had a significant impact not only upon the nature and configuration of
carrier networks, but also upon the degree of concentration found in the
industry. These three policies resulted in a minimum of competition between
firms, a minimum overlap of services and a limiting of firm growth to the
secular growth of the airline market in the particular geographic area.
This in turn affected fleet choice, network choice and aircraft utilizatio-
n.growth of the airline market in the particul ar geographic area. This in
turn affected fleet choice, network choice and aircraft utilization.

In the absence of government ownership of Air Canada, it is unlikely
either the transcontinental or regional carrier policies would have evolved
out of regulatory decision-making. It was because Air Canada had been
chosen to dominate the industry (to act as an informal regulator) that
these policies were put in place to fence regulatory practice. Crown own-
ership meant making requlatory decisions to first protect Air Canada and
second to preserve the rest of the system and established carriers. Even
after the new Air Canada Act, which changed the orientation and status of
the crown carrier and which implicitly recognized the maturity of the in-
dustry, regulation continued to protect Air Canada with defensive decision-
making; e.g., the allowed merger with Nordair, the reluctance to expand
discount fares in the late 1970's, and protecting Air Canada on the Halifax
to central Canada route. In each of these cases, the government was forced
to intervene in the regulatory process.

Crown ownership and the Trans Canada Airlines Act of 1937 generated a

21,
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increased average route concentration in the system, created inefficiences




for other carriers by affecting input choice and the network structure, and
prevented carriers, particularly regionals, from realizing traffic density
economies. Finally, the regulators, having developed such a protectionist
stance and set of regulatory practices, did not respond to signals from the
govermment which wanted to increase [somewhat] competition.

The consequences of regulation on economic performance are estab-
lished in numerous studies [see Waters, 1976]. The findings provide a
consensus that regulation reduces allocative and techhical efficiencies and
distorts inter-modal competition. Regulated industries tend to be less
innovative, have dulled competitive instincts and have higher costs.
Transportation users face higher prices as well as a price structure which
causes inefficiency. All of these criticisms are based upon a performance
criterion of administrative and resource efficiency which, as we have noted
above, is generally considered to be too narrow.

Chapter one's discussion of public ownership noted that the conclu-
sions, of both the property rights approach and public choice approach to
assessing public production, were that public ownership resulted in behav-
ior and cost levels similar to those generated by economic regulation; in
particular overcapitalization, excessive wages, lack of innovation, higher
costs and in some cases higher service quality than a private firm would
offer.

The assessment of the effects of regulation and crown ownership which
follows observe changes in a set of variables and attempt to attribute a
particular proportion of the change to regulation and the remainder to
crown ownership. The —-esence of Air Canada has affected the way in which

policy was made and the type of regulation introduced. Thus assessing the
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inefficiency associated with economic -regulation is more difficult than
similar estimates would be for the United States. There will also be dif-
ferences in the magnitudes of efficiency gains with a change in economic
regulation. For example, a significant source of cost savings with deregu-
lation in the United States was the shift away from schedul ing competition
to price competition. 1In Canada, schedul ing competition was effectively
prevented by the transcontinental and regional carrier policies. Both of
these policies were adopted because of the presénce of Air Canada. It is
clear the sources of any inefficiency resulting from economic regulation
will differ between Canada and the United States.

Having reviewed the literature of the effects of regulation and pub-
lic ownership on performance and recognizing the inter-relationship between
the presence of the crown carrier and the form of requlation and air
policy, we speculate that the source of inefficiency from public ownership
will materialize in the form of higher wages, excess capital providing
high levels of service (which favours business travellers). Regulatory
inefficiencies will show up in restricted stage lengths, entry controls

restricting the ability to realize traffic density economies, inefficient

input choices and inappropriate output combinations.
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Chapter III - DESCRIPTION GF DATA USED IN THE STUDY

A. Introduction

This study will measure and compare the economic performance of the
publicly and privately owned air carriers with an aim to separate ownership
and regulatory effects on performance. This statistical work uses both a
numerical panel data set (a time series of data on the cross section of
Canadian transcontinental and regional carriersl) and a set of institu-
tional information. The numerical data set is required both to identify
cost structures and to measure productivity. The institutional information

is used to explain the impact of policy, ownership and management changes

on performance,

B. Statistical Data Description

Variables. The measurement of total factor productivity and esti-
mation of cost functions require data on prices and quantities of outputs,
attributes of each output, network variables, and prices and quantities of
inputs. An annual data for the seven transcontinental and regional car-
riers was created for the following years:

1964~-81: Air Canada, CP Air, PWA, Quebecair, EPA
1964-79: Transair (merged into PWA in 1980)

1971-81: Nordair (incomplete data for prior years).

1 throughout this study, only Air Canada and CP Air are treated as
"transcontinental carriers®". Wardair is excluded from our analysis due to
lack of consistent data. The May 10, 1984 New Air Carrier Policy removes
the distinction between transcontinental and regional carriers by
repealling the Regional Carrier Policy.



Details regarding methods of data construction, and sources of raw data are
available in Gillen, Oum and Tretheway (1985). This section merely des-
cribes the general framework of the data base.

At the time this research was undertaken, output data were not avail-
able separately for domestic, transborder and international routes. There-
fore, total output could only be disaggregated into three categories:
scheduled passenger services (Yl), scheduled freight services (Yz) and
charter services (Y3). For each of these output measures we examined a set
of variables which described the nature or characteristics of the output.
These include average aircraft stage lengths, and aircraft size for each of
the three outputs. A network measure was also included for each carrier
for each year,

Inputs were aggregated into three categories: labour (L), fuel (F),
and capital and materials (KM). The labour input (price and quantity) was
measured by a multilateral index (Caves, Christensen and Diewert, 1982) of
six subcategories of labour: pilots and co-pilots, other flight personnel,
maintenance labour, aircraft and traffic servicing, general management, and
other employees. The four fuel types (turbo fuel, aviation gasoline, turbo
0il and other o0il) were converted into a common measure, the British
Thermal Unit (BTU), to create aggregate fuel input.

For each of the eight categories of capital input, a real capital
stock series was created using the perpetual inventory method. The oppor-
tunity cost of using a dollar's worth of the asset was computed utilizing
the capital service price method proposed by Christensen and Jorgenson

(1969), modified to reflect Canadian tax laws. This method takes into
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account the effects on user cost (of & capital asset) of changes in corp-
orate incame tax rates, capital cost allowances, investment tax credits,
capital gains (or losses) due to changes in the asset price, property tax
rates as well as interest and depreciation.

"Materials® input is a catch-all category which includes all other
purchased inputs. The GNE deflator is used as a proxy for the price of the
materials input. Since there is no public access to the data on carriers'
rental payments on flight equipment, these were not included as a part of
the capital costs computed above. Instead, because of the way the cost of
materials inputs is computed, the rental payments on flight equipment are
captured in the materials category. Therefore, in order to avoid the
potential bias in our input data, materials was aggregated with the eight

categories of capital inputs to create an aggregate multilateral index for

capital and materials,

Review of industry trends. The current size and structure of the

airline industry in Canada has resulted from regulatory policy and deci-
sions as well as from the domestic and international economic climate. 1In
order to understand tlie issues as well as assess the results of the analy-
tical models, a brief review of industry trends and descriptive statistics
is useful. The trends and directions of carriers provide perspective for
assessing the past and prescribing for the future,

Figures 3-1 and 3-2 present the total revenue-tonne-kilometers (RTK)
for the transcontinental (Air Canada and CP Air) and regional carriers.
Total number of employees are graphed in Figures 3-3 and 3-4. In geneAral,

both output and number of employees indicate a rapid growth of all seven
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carriers over the study period. Quebccair and Nordair are exceptions to
this trend. Quebecair's output (to a lesser extent employees) has been
dramatically curtailed since 1978. Nordair's output has been significantly
reduced since 1979. In general, the output growth rates for the Regional
carriers have been higher than those of the transcontinental carriers. 1In
particular, PWA's 1981 output is over eleven times that of 1964, and its
number of employees grew from about 500 to about 3,700 during the same
period. All other carriers, except Quebecair and Nordair, have enjoyed
steady growth in both output and number of employees, at least until the

1980's.

Figures 3-5, 3-6 and 3-7 indicate how the shares of scheduled passen-
ger, freight and charter services outputs (in terms of revenue-tonne-kilo-
meters) have changed for each carrier over the study period. Several
observations can be made from these graphs:

U'o Air canada and CP Air? have been heavily oriented toward scheduled
services throughout the study period.

25 Excepting EPA, all other regional carriers are substantially charter-
oriented. Since 1978, all regionals have reduced their reliance on
charter services,

3fs In 1964, EPA produced over 508 of its total output in the charter and
freight services market. Over time they have focused their energy on
developing scheduled services, With equipment changes, route
expansion and route trades with Air Canada, by the late 1970's they
had the highest relative proportion of scheduled passenger services
among all regional air carriers.

4. Quebecair was heavily dependent on scheduled passenger service in

1964. However, it became the most charter-oriented carrier by the

mid-1970s. Since 1978 its high proportion of charter services has
been reduced.

2 cp air's exceptionally high percentage of revenue generated from the
scheduled freight service in 1975 was caused by the introduction of a
combination passenger/freight jet (DC8) between Vancouver and Hong Kong.
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5 In recent years, Air Canada, CP Air and Nordair have higher shares of
scheduled freight output relative to other carriers.

The average annual compensation per employee is illustrated in Figure
3-8. It is evident that over the entire period, Air Canada's average
salary was highest followed by CP Air, PWA's average salary has been the
third highest since 1977. Theretare indications of eratic behaviour in the
case of Transair's average salary from 1972 to 1974. The reason is that
Transair made a massive transition from small piston aircraft to modern jet
equipment. To prepare for the transition they hired many people at very
high salaries, particularly in general management, pilots and co-pilots and
in aircraft and traffic servicing categories. In fact, the number of
employees classified in the general management category more than quad-
rupled between 1973 and 1974.

Figures 3-9 and 3-10 show the average compensation for pilots and
co-pilots and for general management, respectively. PWA's average compen-
sation for pilots and co-pilots was somewhat lower than Air Canada and Cp
Air until about 1974, at which time it approached Air Canada and CP Air.
With the exception of the transitional period, 1971-73 for Transair, Air
Canada maintained the average salary of the general management category at
about $10,000 to $20,000 higher than that of CP Air. It is also noticeable
that the average salary of the general management category for PWA has been
among the lowest of all carriers.

Figure 3-11 shows the price per gallon of turbo fuel paid by each of

the seven airlines. Some variation across carriers is observed because of
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the difference in the geographical location of their routes. Fuel prices
increased dramatically between 1973 and 1974, followed by an upward trend
until 1979. Another large increase occurred between 1979 and 1981. 1Indices
cf fuel quantities used, reported in Figure 3-12 and 3-13, illustrate that
Air Canada was able to reduce its fuel consumption by about 20% between
1975 and 1978 while expanding its output (see Figure 3-1). During the same
period, CP Air's fuel consumption did not noticeably vary while they ex-

panded their outputs.3

Figures 3-14 through 3-17 are respectively the plots of the number of
points served, average load factor, average stage length, and weighted
average number of seats per aircraft for scheduled passenger service.

These plots indicate, among other things, the following:

U Both Air Canada and CP Air have primarily long-haul and high density
route networks relative to the regional carriers. Although there are
some fluctuations over time, there is a consistent trend that the
number of points served by Air Canada has increased from 54 airports
in 1965 to 64 airports in 1981, while CP Air reduced its points
served from 45 in 1964 to about 32 airports in the mid-1970s. CP Air
has by far the highest average stage length and the largest average
size of aircraft.

28 Among the regional carriers, Nordair has the longest average stage
length followed by Transair (until merged with PWA). Quebecair has
the shortest stage length. PWA and EPA have similar average stage
lengths and utilize similar sized aircraft for their scheduled pas-
senger services,

3. From 1968 to 1970, PWA dropped many of its scheduled points as it
increased its emphasis on charter service (see Figure 3-7). This
appears to be in response to the 1966 Regional Air Carrier Policy.

3 This finding of improved fuel productivity for Air Canada should not
be interpreted as an overall, or total factor improvement in productivity.
Fuel productivity can be improved by overinvesting in new equipment.
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Figures 3-18 and 3-19 are the plots of traffic density (revenue ton-
kilometers of all scheduled sources per point served) for the seven air-

lines. These can be summarized as follows:

1l C Air Canada has enjoyed a substantially higher density than CP Air
throughout the study period; in 1980, 39,000 tonnes per point served
by Air Canada versus 17.000 tonnes per point served by CP Air.

2. The regional carriers have had a much lower traffic density than the
transcontinental carriers. Among the regionals, PWA and EPA have a
significantly higher traffic density than the other regionals; in
1980, about 8,000 tonnes per point served by PWA and EPA, versus less
than 5,000 tonnes per point served by the other regionals.

3. Except for Quebecair, all other carriers have experienced more or
less steady growth in traffic density throughout the study period.
Quebecair's traffic density per scheduled point dropped sharply after
1976 as the carrier emphasized charter services.

C. Institutional Data Description

Chapter II provided an overview of transport and regulatory policy. A
more complete description of institutional details for each carrier is
contained in Pppendix B. A chronological list of industry events is given
in Appendix C. Annual reports of the carriers (when available), government
studies and research reports as well as other published and unpubl ished
materiai served as the source for the institutional information. Important
events reflecting managerial decision-making (such as fleet changes or
acquisition) were included, as well as regulatory and policy changes.
These affect the environment within which management decisions are made.

Changes in stage lengths, aircraft size and the number of points served are

good examples.
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Chapter IV: - ANALYTICAL METEODOLOGY AND RESULTS

A. Introduction

This chapter investigates the economic performance of the Canadian
airl ines, using two related concepts of performance measures: Total PFactor
Productivity (TFP) and Cost Functibns.

Total factor productivity (TFP) is the amount of aggregate output
produced by a unit of aggregate ihput. It recognizes the nature of airline
production in which multiple outputs are produced using multiple inputs.
TFP is more widely accepted among economists as a measure of productive
efficiency than partial factor productivities such as labour productivity.

Since productivity is a mirror image of cost efficiency, the results
of TFP analysis can be used as a starting point to estimate several alter-
native neoclassical airline cost functions. Productivity analysis is a
useful and inexpensive first-step to the more expensive and sophisticated
cost-function analysis.1 The cost functions are then used to investigate
such issues as economies of traffic density, scale and scope, as well as to

investigate the impacts of alternative regul atory and ownership choices on

carrier and industry performance.

! past experience indicates that proceeding directly to cost function
estimation is wasteful because some data problems are bound to come out.
Productivity analysis, due to its index number format helps one detect such
data problems at a fraction of the cost, as well as reveals valuable pre-
liminary information on the cost structure. This helps reduce the amount
of work required for the cost function analysis., Productivity analysis
also has the advantage of being somewhat more intuitive to lay readers than
the more complex cost analysis.



In view of the policy orientation of this study, the theoretical and
technical discussions of how TFP is computed and why the particular form of
the translog cost function was selected are relegated to Appendix A. In-
terested readers can find complete details in Chapters 6-9 of Gillen, Oum

and Tretheway (1985b).

B. Total Factor Productivity

The assessment of Canadian airline performance begins with measuring
total factor productivity. TFP is defined simply as the amount of total
output produced by a unit of aggregate or total input. It differs from
simpler concepts of productivity such as output per man-hour, by recogniz-
ing a) that more than one type of output is produced, and b) that inputs
other than labour are used. For example, a firm with high labour product-
ivity due to the use of large amounts of capital might not be viewed as
being the most efficient in a total input or a “total factor" sense. TFP
corrects for the output problem by giving high quality outputs a greater
weight in the aggregation of outputs into a single measure. Similarly, it
recognizes and weights appropriately various inputs and individual inputs
of different quality.

Table 4-1 provides levels of TFP for the seven Canadian airlines,
1964-1981 as well as aggregate output and aggregate input., The series were
normalized so that TFP is unity for CP in 1971. This provides a reference
point for all comparisons. Numbers greater than unity indicate greater
productivity than CP Air had in 1971. Figure 4-1 graphically compares the

level of TFP for each carrier. Here the 1964-1981 TFP levels for each
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Table 4-1

TFP, Output Quantity, and Input Quantity Indices
(C.P. Air 1971 = 1.0)

TEE Aggregate Aggregate
YEAR Index Output Index Input Index
AIR CANADA 1965 0.62 1.37 2.9
1971 0.85 2.89 3.41
1978 LI SHR 4.85 45115
1981 1.07 5.34 4.97
MEAN 0.88 31553 315919
C.P. AIR 1965 0.72 0.42 0.58
1971 1.00 1.00 1.00
1978 1.42 2.04 1.44
1981 1.32 2.50 1.89
MEAN 1.02 11535 1533
PWA 1965 0.49 0.05 0.10
1971 0.68 0.19 0.28
1978 0.87 0.37 0.43
1981 0.76 092 0.68
MEAN 0.62 0.24 K319
QUEBECAIR 1965 0.35 0.01 0.04
1971 0.51 0.04 0.08
1978 0.83 0.21 0.26
1981 0.46 0.09 0.20
MEAN 0.56 0.09 0.15
EPA 1965 0.21 0.01 0.06
1971 0.46 0.05 0.11
1978 0.75 0.13 0.18
1981 0.82 0. 15 0.18
MEAN 0.53 0.08 0.14
TRANSAIR 1965 0.47 0.02 0.05
1971 0,555 0.06 0.10
1978 0.89 0.13 0.14
MEAN 0.61 0.06 0.11
NORDAIR 19N 0.85 0.08 0.10
1978 1.06 0.20 0.19
1981 0.85 0.24 0.28
MEAN 0.86 0.18 0.21

INDUSTRY MEAN 0.89 0.86 0.97
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carrier were averaged, except Transair (1964-79) and Nordair (1971-81). CP
Air has the highest average level of TFP, 15% above that of Air Canada.
Nordair has an average TFP level 2% below that of Air Canada.? The remain-
ing regional carriers have TFP levels between 35% and 50% lower than Air
Canada. PFigure 4-2 graphically portrays TFP levels for carriers in sel-
ected individual years. CP Air has haé the highest TFP levels in all
years. Most of the air carriers.had a fall off in TFP in 1981, which no
doubt is related to the fall off in traffic due to the recession. The
finding that CP's level of TFP is higher than Air Canada's does not neces-
sarily imply that CP is more efficient. Total TFP may differ due to dif-
fering characteristics of the operating environment among firms; different
stage lengths, for example.

Figure 4-3 plots averages over all carriers of TFP for each year.
From this we see that the average level of industry productivity grew
steadily from 1964 to 1978; in fact more than doubling. In 1978 the eco-
nomic downturn and other factors took hold and productivity fell to 1.25

(125% of the 1971 TFP) by 1981; equivalent to the level in 1975.

cC. Analysis of Differences in TFP Among Air Carriers

The measure of TFP employed in this study does not translate directly
into pure efficiency differences over time or between firms. TFP can also

differ due to operating factors, such as average flight stage length, dens-

2  pata for Nordair are missing for 1964-1970. When examining the
averages displayed in Figure 4-1, one must recognize that a 1964-1971 TFP
average for Nordair would be considerably below the value of 0.98 in the
figure.
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ity of traffic in a market, etc. The TFP results presented above include
not only the "efficiency" shift, but also components due to economies of
scale and density, network differences, and deviations of prices from
marginal costs. These factors can explain, in part, why TFP differs among
firms and growth (and decline) of TFP over time. It is desirable to de-
compose TFP differences into its various sources., Here, this is accom-
pl ished by regressing TFP.

Explanatory variables of the regression equation included measures of
an output index to account for size and mix of output, points served as a
network measure, load factor to capture one aspect of capacity utilization,
average stage length, and the shares of freight and charte? in total out-
put. In addition to these variables, regressions with firm dummy variables
and a measure of the capital stock were investigated. PFull details of the
TFP analysis and decomposition are provided in Appendix A.

Using the TFP regressions,lthe elements of productivity differences
that can be explained by factors such as stage length can be computed and
subtracted from TFP. The result is a TFP "residual®™ which will differ
between firms due to pure efficiency differences. TFP residuals were com-
puted and averaged over all the carriers for each year. 1In Figure 4-4
these average residuals are plotted along with the average level of TFP.
This plot then compares the growth of TFP with that portion of TFP not ex-
plained by the model. Both series are expressed relative to 1971,

TFP residuals averaged over time for a single firm are computed and
compared with the firm's average level of TFP in Table 4-2. All residuals

have been indexed relative to Air Canada to facilitate comparisons. Two
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Table 4-2

TFP LEVEL COMPARISONS

Residual
TFP Level
(with firm dummy
Gross Residual and capital stock

Firm TFP Level TFP Level variables)
AIR CANADA (64-81) 1.0 1.0 1.0
CP AIR (64-81) 1.12 1.23 1.01
PWA (64-81) 0.76 1.60 UoG)
Quebecair (64-81) 0.58 1.60 1.02
EPA (64-81) 0.52 1.48 0.95
TRANSAIR (64~-79) 0.67 1.68 1.14

NORDAIR (71-81) 1.01 1.68 1.17




difference sets of residuals are computed: one controls for the amount of
capital each air carrier has while the other does not. The two sets of
residuals are plotted in Figures 4-5 and 4-6. These figures should be
compared to Figure 4-1,

From these, two interesting sets of results emerge. First, while the
gross TFP measures indicate the regional carriers are less efficient than
CP and Air Canada, after controlling for output and network (but not capi-
tal capacity), the regionals are more efficient. Second, if one addition-
ally controls for the level of capital stock then all the carriers have
roughly equal levels of residual TFP. This suggests that Air Canada and
(to a lesser extent) CP Air have operated with non-optimal levels of capi-
tal stock over the 1964-1981 period. It appears that the airl ines were not

inclined or not able to adjust their capital stocks to the optimal level.

D. Conclusion from TFP Analysis

The gross TFP measure implies that the regional carriers are less
efficient than both trunks. However, it is the residual TFP measure that
is a pure measure of economic (technical) efficiency. Once the effects of
scale and mix of outputs and network characteristics are netted out, the
situation is reversed. The regional carriers are relatively more efficient
than Air Canada or CP Air, implying a lower cost structure, ceteris pari-
bus. In addition, CP Air's residual TFP level was on average 23% higher
than that of Air Canada (implying greater efficiency for CP Air). These
differences in residual TFP between Air Canada and CP Air disappear, once

the level of capital stock is controlled for. This implies that most of
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Air Canada's inefficiencies relative tc CP Air were caused by its rela-
tively greater over-expansion of capacity. With the data available to us,
it is difficult to tell precisely where, in what aircraft, and to what
extent Air Canada over-expanded its capacity. However, we suspect that it
occured with both the number of aircraft and the purchase of larger air-
craft than needed. We note, for example; that Air Canada leased out many
of its aircraft to Bastern Airlines and parked some wide~body aircraft at a
storage facility in the Arizona desert while placing orders for a large
number of very expensive Boeing 767s.

Our productivity analysis has also identified the contribution of
each of the selected output and network variables to factor productivity.
The industry averages of the elasticity of total factor productivity with

respect to each of the control variables are:

El asticity of TFP with respect

Variable to Variable
scale of output .32
points served -.22
load factor .013 (not significant)
stage length .12
relative freight output .005 (not significant)
relative charter output .04
level of capital stock -.13

Thus, expanding scale of output, charter output share, and stage length
contribute to increasing TFP. Expanding points served and level of capital
stock have negative effects, while effects of load factor and freight out-
put share are statistically insignificant.

The models of TFP developed for this report suggest the following

about airline production technology:

(s




a) Increasing returns to traffic density
b) Constant returns to scale (i.e., number of cities served)

c) Stage length is an important determinant of productivity,

E. Cost Analysis Methodology

The TFP regression model assumes a single output. It is dual to
simple single output Cobb-Douglas total cost functions and thus assumes
homogeneous output and constant productivity of input factors over time.
Airl ines, however, produce several different outputs, including'scheduled
passenger, scheduled freight, charter passenger and charter freight ser-
vices. These outputs are produced over routes of varying size and length
and within markets of different densities. Input productivities have also
changed over time, especially as new technology was adopted. Therefore, a
real istic characterization of an industry's cost structure requires not
only the incorporation of multipie outputs and multiple inputs'but also the
special characteristics of the route networks and changes in input pro-
ductivities.

Cost function estimation, allows one to measure scale, density and
interproduct cost relationships. Economies of traffic density measure how
total cost changes in response to a 1% increase in all outputs, holding the
size of the network (points served), output attributes and input prices
constant. Economies of scale measure how the total cost changes in res-
ponse to a 1% increase in outputs 322 points served, holding output attri-

butes and input prices constant,

64.



The examination of interproduct ccst relationships allows assessment
of the presence or absence of cost complimentarity between a pair of pro-
ducts. In particular, for each pair of outputs, one can evaluate the change
in the marginal cost of one output when production of another product is

increased.

E.1 Cost function results
A total cost function is estimated in Appendix A. It disaggregates a
carrier's total output into three different measures; scheduled passenger,
scheduled freight and charter services, Alternative output definitions,
such as short, medium and long-haul services, could have been considered.
The three outputs above, however, have the largest differential impacts on
costs after controlling for the effects of input prices and production
technology. Data were not available separately for short, medium and long-
haul routes. Furthermore, the differential effects on cost of short,
medium and long-haul routes are indirectly captured in the model by average
stage length in the (hedonic) output aggregator function.
Examining the cost structure revealed the following important re-
sults:
1. With the exceptions of Nordair [which in 1980 exhibited increas-
ing returns to scale (point estimate 1.19, t-statistic 2.0)],
and Air Canada [which had weak evidence of decreasing returns to
scale (point estimate .85, t-statistic 1.5)], -all airlines
experienced constant returns to scale (firm size). Unit costs

would not fall if Canadian carriers expand output by adding more
cities to their networks.

2. There is evidence of significant economies of traffic density
for all airlines except, possibly, Air Canada. Unit costs would
decrease if carriers expanded output within their existing net-

615's



works. Unit cost could also fall if a carrier dropped a low
density point and added a high density point. This cost charac-
teristic is most important for public policy decisions such as
the Regional Air Carrier Policy.

315 There is cost complementarity between scheduled passenger ser-
vices and charter services only if the proportion of charter
services is less than 5%. Expansion by a carrier of charter
service beyond 5% increases the marginal cost of scheduled
passenger service.

4. Of the firm's output characteristics investigated, stage length
appears to be the most important in affecting costs. The mini-
mum cost firm size appears to decrease rapidly as stage length
decreases.

These results suggest that the Regional Carrier policy of confining
the regional carriers to particular geographic regions (and therefore mar-
kets), and the emphasis on their role of providing ‘feed' to the national
carriers, had a significant negative impact on the regional's performance.
They were forced to expand their networks within regions and thus could not
obtain stage length economies. The failure to allow regionals into a
broader domestic market had a number of additional impl ications, PFirst,
the regional carriers were forced into a larger proportion of charter out-
put than was cost efficient. This adversely affected the cost of providing
scheduled passenger services - their primary mission under the policy.
Second, the regional carriers had limited opportunities for exploiting
economies of traffic density. A high density point exterior to or border-
ing upon the region if substituted for a low density point within the

region would have meant a fall in unit costs from density and stage length

econamies.
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Cost differences among carriers ave due to both scale and traffic
density effects. The scale component is, in turn, affected by output mix
and stage length., The findings of a) constant returns to scale, b) strong
increasing returns to traffic density and to stage length, and c¢) lack of
complementarity between scheduled passenger and charter services in the
existing regional carrier market configurations, leads to the conclusion
that any attempt to expand the scale (output and points) of regional car-
riers without fundamentally altering the nature of their network (for
example stage length and participation in denser routes) would not improve
their cost efficiency. Therefore, the New Canadian Air policy, announced
on May 10, 1984, abolishing the Regional Air Carrier Policy appears to be a
step in the right direction.3

The findings of constant returns to scale indicate that Air Canada

might not have a cost advantage over other Canadian carriers due to its

large size. (If anything, the results suggest that Air Canada may have a
slight cost disadvantage, ceteris paribus). Its high traffic density, how-
ever, may give it an important edge. Air Canada, for example, has an out-
put density of 46 million RTK per point served compared to CP Air's 33.
The results suggest that Air Canada is closer to the minimum efficient
density than CP Air or the regionals.

A variable cost model was also estimated and confirmed most of the
empirical results concerning cost structures obtained from the total cost
model. In addition, it revealed that Air Canada's productivity (TFP), or

equivalently its cost performance, suffered a great deal due to its high

3 There are, however, other problems with the May 10, 1984 policy.
See Oum and Tretheway (1984) for a discussion,
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excess capital stock. The Regional carriers have suffered from excess
capital stock to a lesser extent than Air Canada. Although the point esti-
mate indicated that CP Air also has some excess capital stock, the evidence
was not statistically significant. Air Canada's performance was adversely
affected by its excess capital stock significantly more than was CP Air's.
The fact that Air Canada's efficiency suffers most from excess capacity is
consistent with economic theory. The opportunity cost of capital perceived
by Air Canada's management is lowér than that of the privately-owned car-
riers because of the Crown carriers access to the federal treasury, less
pressure to pay dividends to its shareholder (the federal government),
favorable borrowing rates due to its government ownership, etc.* Earlier
it was mentioned that the regionals suffer from under-utilization of their
aircraft because of the lack of compatibility between their scheduled and
charter service markets and their {[too] heavy concentration on charter
services. The results here indicate that even with this disadvantage the
regionals have less excess capacity than Air Canada.

The labour demand elasticities estimated from the cost function
{-.60) indicate that the industry employment is expected to rise with lower

fares, ceteris paribus. However, this assumes no radical changes in the

4 some people may argue that the effects of differences in capital
costs across carriers are already controlled for in our cost models, and
thus dismiss our argument as irrelevant. However, we wish to point out
that the capital cost used in our analysis was the economic opportunity
cost, not the actual cost incurred by the carriers. For example, in com-
puting the service prices of capital assets we applied the McLeod, Young
and Weir t10-year bond rate as the interest cost, and the corporate income
tax rate (for dividend payment) uniformly to all carriers including Air
Canada.

Therefore, if Air Canada's management perceives its capital cost as
lower than the industry's norm, there is an incentive to over-expand its
capacity beyond the industry norm.
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structure of the -industry's production process. Should significant work
rule changes that increase the productivity of employees occur, then the
increase in industry employment may be attenuated or become negative.
However, the lower cost structure that would occur with such changes could

lead to yet lower fares which ultimately would increase employment .3

E.2 Conclusion

Performance comparisons based on observed TFP and cost levels indi-
cates that the transcontinental carriers have been more productive than the
regional carriers., This is the same result other studies using simple
productivity measures have reached. However, once these me;sures are cor-
rected for scale and traffic density economies, and differences in the
operating environment, the relationship between trunks and regionals is
reversed. The regional carriers have been more economically efficient than
Air Canada and to a lesser extent than CP Air. The apparent poor pertform-
ance of Air Canada is due to overinvestment in capacity to provide ser-
vices. Once this overinvestment is controlled for, all the Canadian car-
riers have roughly similar levels of residual productivity. Air Canada was
found to have the highest level of excess capital stock, followed by the
Regional carriers. CP Air appears to have the least excess capacity.

In general, air transport in Canada is subject to constant returns to
scale, indicating that by itself, adding new destinations to a carriers'

network will not lower unit cost. In contrast, significant economies of

> oum and Gillen (1983) find that the demand for air passenger
services is price elastic.
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traffic density exist (except perhaps for Air Canada)., Carriers can lower
unit cost by increasing traffic within existing markets. Similarly, adding
a new point with high traffic density can lower system average cost. These
findings seem to underscore the importance of a network with good traffic
feed. Good feed can increase traffic density for a given carrier. A
properly designed hub .and spoke system, which effectively increases the
density on any given network link, could be desirable from a cost point of
view.®

Charter and scheduled passenger services are compliments in produc-
tion only for fairly low proportions of charter services., The regionals,
with an output mix often consisting of 50% charter services, experience no
such complementarity. In fact, for the regionals, the cost of scheduled
services are higher because of the presence of such a large portion of
charter services. An intuitive explanation for this observation is that a
scheduled carrier can make some contribution to overhead by flying the
occasional charter in off-peak periods; weekends perhaps, or slow months of
the year. Aircraft acquired for scheduled services are paid for in part by
charter services which pick up some of the slack time. In contrast, the
regionals cannot rely for their charter services on idle time of the air-
craft purchased or leased for their scheduled services. There are two

reasons for this: (i) their charter services require large long-haul

6 Complex type hub and spoke operations, where flights come in and
leave the hub in batches could offset this. 1In such a system labour and
sometime capital can be idle for long stretches of time.
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oriented aircraft while smaller and short-haul oriented aircraft are re-
quired for their scheduled service routes; and (ii) since they produce a
very high proportion of their total output in charter markets, they cannot
rely on idle time of aircraft used for scheduled services. Therefore, they
must acquire aircraft dedicated to the large amount of low-fare charter
services they are selling, This will not lower costs of scheduled ser-
vices. Aircraft are not utilized fully, and overall system costs will
rise,

These findings lead to the conclusion that the regional carrier policy
has been costly to Canada. The policy restricted carriers to particular
geographic regions and thus limited their ability to expand scheduled
services and increase stage lengths. There was a clear incentive for the
regionals to seek growth in charter markets. They did so with a passion
and as a result Canada's industry wide costs of air transport were higher
than they need have been.

We therefore feel that the abolition of the Regional Carrier Policy on
May 10, 1984 was an important one for both the regional carriers and the
industry. The new policy also provided some opportunities for carriers to
adjust their networks to find the optimal stage lengths and sets of feeder

routes to increase their route densities,
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CHAPTER V - EFFECT OF REGULATORY POLICY AND OWNERSHIP ON CARRIER AND
INDUSTRY PERFORMANCE

A. Introduction

This, and the following chapters develop measures for and assess the
effects of regulation and ownership on carrier and industry economic per-
formance. The results of the economic analysis conducted in Chapter IV and
Appendix A are used as relevant experiences of the U.S. and other countries
with deregulation and ownership policies. The effect of regulation and
ownership on economic performance can be meaningfully decomposed into two
components: (i) effect on allocative efficiency and (ii) effect on tech-
nical efficiency.

"Allocative inefficiency"™ results when firms move or are forced to
move to an inefficient point on a given production or cost function.
Douglas and Miller (1974), for example, illustrate that airline price
regulation can create excess capacity and lower load factors by inducing
carriers to engage in schedul ing competition. Consequently, inefficiency,
(caused by the price regulation) is reflected in carriers utilizing the
wrong mix of labour, capital and fuel inputs, with a given production tech-
nology. Another example is the inefficient mix of scheduled and charter
outputs the regional air carrier policy generated by relaxing access to
charter markets while constraining access to scheduled domestic services.

*Pechnical inefficiency" is caused by factors which generate a down-
ward shift in the firm's production function, or equivalently, an upward

shift in the cost function. Deregulation, for example, has led to new ways




of allocating tasks to employees (perhaps by the elimination of restrictive
work rules) such that fewer employees are now needed to provide a given
amount of service., Thus technical efficiency has been improved. Regula-
tions which prevented the realization of this gain are said to have created
technical inefficiency. Any enhancement in the productive capability of
inputs improves technical efficiency.

This chapter deals primarily with the effect of ownership and requla-
tion on "technical efficiency"”, ieaving the effect on "allocative effic-
iency" for the following chaptef. An exception is the issue of excess
capacity caused by the government ownership and socially imposed duties

which will be discussed in this chapter,

B. Effects of Ownership on Performance

B.1 Expected Effects:

As described in Chapters I and II, a govermment-owned carrier is
likely to be less economically efficient than its private sector counter-
parts for the following reasons:

1. Over-capitalization induced by a lower perceived cost of capital
due to less pressure to pay dividends to the government, and more
favorable borrowing conditions than privately owned carriers.

2, Socially imposed duties such as jet service to small and remote
communities, and providing a more sensitive response to national
objectives such as energy conservation, employment objectives, and

bilingualism, for example.

3. Lack of proper incentives for managers and employees to maximize
profit or minimize the cost of producing a given output.
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Overcapitalization caused by government-ownership:

Crown corporations in Canada are under less pressure from the govern-
ment to pay dividends than their private counterparts (Tupper and Doern,
1981). In the past CP Limited, which owns both CP Rail and CP Air, requ-
larly paid substantial dividends to its shareholders, whereas both CN and
Air Canada do not usually pay dividends to the federal government except as
a symbolic gesture (see Holler (1983) for details on dividend payments by
CN and CP).

The average yield on CN's long-term bonds has been consistently lower
(between 0.5% and 2.5% lower) than CP's during the last 26 years. CN's
bond yields have been lower, even in those years for which CN's financial
performance was significantly inferior relative to CP's (see Freeman, Oum,
Tretheway and Waters, 1985 for details on the bond yields). Although sys-
tematic data on the bond yields for each air carrier were not compiled,
casual evidence indicates that Ai.r Canada's long-term bond yields are lower
than those of CP.

Some industry observers state that Air Canada's recent loan through a
Swiss bank has very favorable terms which no other Canadian airline can
obtain (Globe and Mail, Business Section, December 17, 1985). Undoubtedly,
the Crown corporation's lower bond yields are due to their high credit
ratings because the financial market views the government as their eventual
financial backer. 1In the past, the federal government frequently injected
equity capital and cancelled large debts to its Crown corporations, and
therefore the perceived cost of capital to a Crown corporation's management
would probably be lower than that of its private sector counterparts. The

lower perceived capital cost is more likely to lead a Crown corporation to
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invest in [capital] capacity and thus create allocative inefficiency

resulting from an inefficient mix of inputs.

Social Services and National Objectives

Prior to the new Air Canada Act of 1977, the government used the Air
Canada contract as an instrument to assign to Air Canada the provision of
certain air services. Air Canada was requested to serve a broad range of
markets and routes, implicitly allowing cross-subsidization from dense
routes to the uneconomic services to and from small communities. Even
after the new Air Canada Act, which put Air Canada formally under the
jurisdiction of the Canadian Transport Commission, Air Canada has been
pressured directly or indirectly to maintain jet service to some points
perceived to be uneconomic. To the extent that it provides these uneco-
nomic services for social reasons, it is expected to be less efficient than
its private sector counterparts.

Immediately after the first oil crisis in 1973-74, Air Canada reduced
its fuel consumption sharply relative to privately-owned carriers. Air
Canada's fuel consumption fell by about 25% between 1975 and 1978 (Figure
3.12) while at the same time expanding output by about 12% in the same
period. It seemed apparent that Air Canada made more of an effort to in-~
vest in fuel efficient aircraft and engines than any other carriers. This
of course does not necessarily mean the Crown carrier selected an optimal
investment in energy conservation., The carrier may have gone beyond the
economically efficient solution where marginal cost equals marginal bene-

fit, and to this extent Air Canada may be less efficient than its private-

ly-owned counterparts.
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Crown corporations are more likely to cooperate to achieve other
national objectives such as employment goals, compliance with equal oppor-
tunity employment, selection of an aircraft type supported by the govern-
ment, and bilingualism. To the extent that Air Canada complies with the
non-economic national objectives beyond its own economic reason, Air Canada

is expected to be less efficient than its privately-owned counterparts.

Questions of Proper Incentives:

The so-called "property rights" theorists believe that a government-
owned firm is less efficient because in pért management and employees are
not motivated to maximize economic or financial objectives. They cite two
major reasons for the lack of proper motivation. Pirst, the government-
owned firms have less flexibility for transferring the created economic
wealth to its employees than do privately-held f£firms. An interesting
example of this behaviour occured in 1980 when the governmenﬁ blocked Air
Canada's attempt ﬁo make some bonus payments to its employees. Second, the
politicians who control government corporations have diversified object-
ives, and thus are not likely to reward management solely on the basis of
economic performance.

The lack of proper incentives stifles innovations in production and
management. Management might also be expected to be more generous in wage
settlements with unions than the privately-owned firms. Air Canada's
average salary per employeé, for example, was aboﬁt 108 to 20% higher than

that of CP Air throughout our study period, 1964-81 (see Figure 3.8).
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The average salary for Air Canada's general management personnel was
about $78,000 as compared to CP's $50,000 in 1981. Although data on the
determinants of salary such as experience, seniority, education, etc. are
not available, Air Canada appears more generous toward employee salaries
than CP Air,

In sun, government-owned firms are expected to perform less efficient-
ly in an economic sense because: (i) there is a lower perceived cost of
capital, (ii) government intervenes in such matters as social services,
setting service standards, choice of aircraft, energy conservation, employ-
ment objectives, etc., and (iii) there is a lack of proper incentives for
innovative production and management.

Although there were occasional exceptions (such as instructing them to
move their headquarters from Vancouver to Calgary), the Alberta government
gave PWA management nearly complete freedom to run the airline without in-
terference. On the other hand, the federal government frequently inter
vened in Air Canada's management, through the Air Canada contract, the
government-appointed board, The Minister of Transport, and Cabinet and CTC
orders, on such matters as uneconomic services to isolated communities,
aircraft purchase, service standards, fuel consumption, union-management
contract negotiations, ban on bonus payment to Air Canada's employees, etc.
While PWA was generally free from providing social services, Air Canada was
not.

A comparison between the respective performances of Air Canada and PWA

could reveal the combined effect of social services performed by Air Canada
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and the greater amount of political interference Air Canada was subjected
to. The remainder of this section attempts to test these hypotheses and
measure the effect of ownership on technical efficiency and capital invest-

ment.

B.2 Measurement of Ownership Effects on Capacity Investment

It was concluded above that Air Canada could be expected to have more
excess capacity and a lower techhical efficiency than other carriers in
Canada. The results of the TFP and cost analysis in Chapter IV confirm
this expectation.

Residuals from the log-linear TFP regression (regression (4) in Table
A-1 of Appendix A) measures total factor productivity after controlling for
the effects of variations in output, output mix, the attributes of the
outputs and network size. The results indicate that CP Air, PWA and
Nordair are significantly more efficient than Air Canada while the sta-
tistical evidence is weak when Air Canada is compared to Quebecair, EPA and
Transair. It is noteworthy that PWA is among the top efficiency performers.
This confirms our expectation that a Crown carrier run like a private
corporation {(without social services and facing competition), performs as
well as privately-owned carriers. This also confirms our expectation that
Air Canada, with social services, a lack of competition and a capital cost
advantage, is an inferior performer in terms of economic efficiency. The
TFP regression indicates that CP Air's total factor productivity is about
23.5% higher than Air Canada, after controlling for output, output mix,

load factor, stage length, and the number of points served, etc.
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When capital stock levels are controlled for in the TFP regression,
the differences in the productivity performance among the seven carriers
become statistically insignificant at any reasonable level of confidence.
The statistically significant negative coefficient, -0.132 (see Appendix
A), for the capital stock variable indicates the existence of excess capac-
ity on average in the industry, implying that firms cannot adjust their
capital inputs to optimal levels within a year.

As indicated in Chapter IV, a log-linear TFP regression is somewhat
restrictive, and thus these results cannot be viewed as conclusive. There-
fore the ownership effects were also investigated using cost functions.
Since the TFP regression results indicate that firms do not typically
adjust their capital stock levels within each year, in order to reflect
this short-term disequilibrium adjustment in capital stock, a translog
variable cost function was estimated (see Appendix A) in which the capital
stock levels are controlled for in addition to other economic variables.
Air Canada and PWA are likely to have excess capacity because of their
lower capital costs, and the other Regional carriers are also likely to be
over-capitalized because of the improper mix of scheduled and charter
services. In order to capture the differential impacts of excess capacity
among these groups of carriers, four separate capital stock variablesl were
incorporated in the variable cost function (presented in Appendix A): one

capital stock variable common to all carriers (coefficient H = 0.012), one

l gsince we did not have systematic data on the imputed cost of capital
unique to Air Canada, the identical series of the capital rental prices
were applied to all airlines including Air Canada. Therefore, the effect
of lower perceived capital cost is expected to show up in the coefficient
for the capital stock variable unique to Air Canada.
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unique to Air Canada's capital stock variable (coefficient HAC = 0.041),
one unique to CP's capital stock variables {coefficient HCP = -0.090) and
one unique to PWA's capital stock variable for those years for which it was
owned by the Alberta government (coefficient HPWGOV = 0,021).

The capital stock coefficients estimated in the variable cost function
are tested in Pppendix A against the value of the coefficient (s; = -0,145)
which would prevail if optimal capifal stock conditions were employed. For

convenience the test results are reproduced below.

Test Construction Air Canada CP Air (1975-81) Regionals
(H + HAC) - eg 0.198
(t=2.45)
(H + HCP) - eg 0.067
(t=0.83)
(B + HPWGOV) - eg 0.178
(=-1.64)
*
H - ex 0.157
(t=1.91)

The above test statistics confirm the expectation that with the exception
of CP Air, all other carriers have excess capacity.

The results indicate that Air Canada has the most excess capital
stock, followed by PWA (during the years owned by the Alberta government)
and then by other regional carriers. There is no conclusive statistical

evidence that CP Air has excessive capital stock.
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Although the differences in the capital stock coefficient between
carriers are not statistically significant, in the absence of any better
procedure it was decided to use their point estimates in computing the
effects of ownership and regulations.

If the variable cost index for a carrier using an optimal capital
stock is set as 1008, the above results on the statistical tests are

translated as follows:

® variable cost index when using optimal capital stock = 100%

® Air Canada's variable cost index = 122% (=exp(0.198))

® PWA's variable cost index = 119% (=exp(0.178))

® Other regional carriers' variable cost index = 117% (=exp(0.157))

® CP Air's variable cost index = 107% (=exp(0.067))

It should be emphasized that the effects of the differences in the level
and mix of outputs, network size, stage length, fuel aﬁd labour input
prices, and the constant rate of change in production technology are con-
trolled for before computing the above variable cost index. This variable
cost index therefore, reflects only the effect of the excess capital stock
each carrier has employed because of lower capital costs, regulatory con-
straints and socially imposed services.
The results of the variable cost index reveals the following relation-
ships:
(a) The difference in the variable cost index of 15% between Air
Canada and CP Air is a consequence of Air Canada having even more
capacity than CP Air, This is the variable cost component of

economic ir, “iciency created by Air Canada's lower capital input
cost and so..al services.
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(b) The 12% difference in the variable cost index between PWA and CP
Air, is a measure of the economic inefficiency created by PWA's
lower capital input cost, occasional social services during the
period owned by the Alberta government (1975-81), and by the
Regional Carrier Policy which induced carriers to over-expand
into charter markets,

(c) The 10% difference in the variable cost index between the other
regional carriers and CP Air, is a measure of the economic in-
efficiency created by the Regional Carrier Policy.

(d) The difference of 7% between CP Air's variable cost index and the
optimal variable cost index is a consequence of the excess capac-
ity due to the regulatory effect.

(e} Combining (b) and (c) above, suggests that PWA's lower capital
input cost during the period for which it was owned by the
Alberta government is responsible for the increase in its vari-
able cost by about 2%,

Except for the effect of PWA's government ownership (1975-81), all
other figures reported above are average yearly effects for our study
period 1964-81. Since Air Canada enjoyed a capital cost advantage con-
siderably more than PWA, it is impossible for us to decampose Air Canada's

15% inefficiency relative to CP Air into the effects of capital cost advan-

tage and of social services.

B.3 Effect of Ownership on Technical Efficiency:

The discussions on the expected effects of government ownership,
indicated that government affects more than the investment in capital.
For example, the lack of proper incentives for profit maximization or cost
minimization is likely to determine the type of work rules which management
and unions agree upon, The less flexible the work rules, the more ineffic-

ient an airline becomes in terms of technical efficiency relative to other
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airlines. However, after incorporating the differential capital stock
coefficients in the translog variable cost model, there were no statistic-
ally significant firm effects. This implies that there is no difference in
technical efficiency between the government-owned and the privately-owned
carriers.

An attempt to include a dummy variable for government ownership was
also statistically insignificant., The next step was to examine the resi-
dual cost index obtained from the translog variable cost model. Since the
industry mean of the residual cost index is unity, the residual cost index
itself can be used as an indicator of a technical efficiency.? There are
dangers of using the residual cost index as a relative measures of tech-
nical efficiency, since the cost residuals are "catch alls" and include the
effect of omitted variables and stochastic errors as well as reflecting
ownership and regulatory effects., Although we believe all important vari-
ables are included in our cost models, we use the residual cost index as a
last resort, and as a suggestive, not conclusive measure.

Comparing the average residual index of Air Canada with that of CP is
superior to comparing it with other carriers for determining the effects of
Crown ownership of Air Canada, because:

1. The two carriers have operated in similar markets, particularly in
transcontinental and international markets, whereas other carriers
operated predominantly in regional and charter markets. While the

cost functions control for the most important operating factors
affecting performance, they cannot control for everything.

2 gince cost variables enter in the total and variable cost functions
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