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CHAPTER I
INTRODUCTION

Large modefn industrial corporations, which dominate key gﬁFtors
of western industrial economieé, are generally characterized by member-
ship in at least one oiiéopolistic industry and the presence of multi-
plant and multi]ocationaT‘operations (Eichner, 1980, 19). The major
firmsijn an oligopoly engage generally in forms of non-price competi-
tion; frequently involving a strategy of product differentiation. A
firm dominant in one industry group usually also manyfactufes a broad
range of produ?t.lines‘in which the number of distinct items seldom
remains Tixed because the design and physical attribute; are upgraded
6r altered routjpe]y as part of competitive strategy. "As the large
corporation operates sevéra] productfo; facilities simultaheously, so
it frequently has to deal with the important question: .In which plants
should particular‘products be made? This study concerns the changing

-gedgré;hy of product-line assignment in a group of larggimultipTant
enterprises which forq~a differentiated oligopoly. 1Its focus is on the

" final assembly segment of the principal North Amer%figpgytomobiié firms.
Interest in the topic was inspired by concern for the wi&éspread geo-
graphic impact of decisions made by these key.cdrporations; "when_
-Detroit sneezes, America caﬁches 2 cojd"--is an apt adage and vivid
portrayal of the extraordinary impact the automobile industry bag upon

the United States, and, one might add, upon Canada. Currently
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throughout the North American continent,‘a palpable reminder of the
industry's impertancé is the numerous reports of unscheduled plant lay-

offs and ¢losures, which have captured headline ﬁews and created wide-

. spread consternation. Such unfortunate occurences, have recently affec-

ted Iit?ra11y huﬁdreds of workers at a single plant, thousands in a

'community and tens of thousands in a state, province or country. The o

scale at which an dtherwise active labour force is coerced-into involun-
tary idleness is generally most serious during a recessionary period,
when the majority of plants are unable to avoid taking such action.
However, even during poor economic coﬁditions, the seriousness of lay-
offs among individual plants within a corporate system is rather more
complex and is seldom dispersed equitably {Clark, 1976). For instance,

while production is now being curtailed and workers are being retrenched

gt-plants producing large cars, those producing small, fuel-efficient

‘vehjcles are operating at peak Eapacity to meet an unprecedented demand

for these cars. Besides seasonal plant closures and layoffs during the
annual shutdowp for retooling and model changeover it does'appgar that
unscheduied closures, production élowdowns and Tlabour force féductions
are intimately associated with the type(s) of vehicles ﬁéde‘at a plant.
A striking example .of this causal link between prodﬁct and plant.. .
employment is the recent developments at the &?erican Motors Corporatioﬁé

(AMC) Brampton, Ontario, facility. During the S of 1978 the com-

pany converted its only Canadian plant from passenger carsgpo four-

wheel-drive Jeep’assembly. Although the change meant the indéfinite

layoff of approximately 300 workers, this decision was generally well

received by the community because sales of recreational vehicles, the

o

market niche in which Jeeps competed, was expected to be on the verge

o~ - e
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| of & boom. However, by 1980, what was to be a promising'fUture for
the plant failed to‘materialize. It was reported that

“for the first time in its 20-year history, the American

Motors facility . . . is operating as a one-shift operation
because of the lack of demand for Jeeps. That is, when

it's operating at all . . . . This week, 560 of the plants )
730 workers were laid off . . . . This is the third production
shutdown since last November . . . . All told, since the Jeep
conversion plans: were announced, employment at AMC has
declined from 1,200 workers to 730" (Brampton Guardian, @
April 7, 1980, 14}. :

\ .
Sales of AMC passenger cars both in Canada and the U.S. were, neverthe- °

less, reaching record proportions during this period. 'To quote the

" Guardian:
"The bitter result for Brampton, therefore, is that AMC's
decision two years ago to switch all of its passenger car
manufacturing to its Kenosha, Wisconsin plant and leave
only the CJ Jeeps for Brampton has proved to be the worst
possible decision for this city".

Brampton, its hopes and dreams shattered, is merely one example
out of perhaps several different auto assembly communities which have
shared similar experiences‘on all too many previous occasions and which
will continue to live with the prospect that such experiences will
occur again. It may seem surprising, therefore, that there has been no

. ‘
major effort to document and explain the assignment of certain car lines
to particular assembly plants, given the economic-geographic environ-
ments and haiﬁre of circumstances surrounding change in plant product
portfolios. A better grasp of corporate strategies and revealed beha-

viour involving product-plant assignment and change may prove timely,

therefore, in an era when the space economy of many developed countries

is heavily affected by the operatﬁng decisi f—giant multiproduct,
muitiplant corporations.

A

- ' N
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Scobe and Objectives

This thesis argues that in conditions where a vaﬁiety of factors,;
including scale economies, for example, in research, production, mar-

. keting and distribution, have contributed to the development of an
oligopolistic structure in which competition is primarin.on the basis
of dynamic product differentiation there is a need for frequent corpo-
rate locational assignment decisions. In some cases, the assignments
will involve setting up new plants and/or closing old ones. \éht inso{-
far as the expected return on investment does not warrant establishing
a new plant, corporations will assign and reassign products between
their existing set of plants éomprising their corporate gebgraphic Sys-
ter, in a continuous proéess of adjustment to shifting revealed and
expected conditions; constrained perhaps by the legacy of past assign-
ments and plant ihfrastructure, and thereby generate a distinctive but
perh;ps rapidly changing internal corporate product geography. For
individual communities which host a company plant, as our Brampton
example indicates, the stakes in such product assignment may be high,
though not readily predictable. .

A number of key questions form +the basis of this study. What
are the geographic influences on, and consequences of, such product
differentiation strategies? How frequent are product-assignment deci- |
sions and on what basis are decisions made? Is there a distinct cor-
porate core and periphery? Is there a relationship between product-mix
and location, product aéé and location and product volume and location?
What is the evolution and basis of plant locational inertia and turn-

over and product locational inertia and turnover?

-
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The study focuses on North‘American auto assembly mainly from
the 1965 model year to the 1978 model year, a period in which there
were some significant changes, especially from a Canadian viewpoint.

A1though.the auto industry plays a major role in both the U.S. and

. Canadian economies, there has been 1ittle documentation on the spatial

strategy in assigning models. A point of some pertinence is whether
the assignments to Canadian plants are significantly different to those
for American plants, particularly since the signing of the Auto Pact
between Canada and the United States. Is it the case that Caﬁ;dian
plants are in some sense discriminated against, perhaps by being a11o-'
cated older models, which show 1ittle basis for significant growfh, as'
opposed to largely new designé, a2 strategy found to prevail, for
instance, in the major app]iahce industries (Crookell, 1970)2

To the author's knowledge, no other study has attempted to docu-
ment and analyse product-plant locational assignment and change along
the 1ines of the approach atteﬁpted here. It js felt that the rele-
vance of this approach has become increasingly important to our grasp
of manufacturing geography in a situation where giant enterpriées
dominate our industrial econonﬁzs and their sfrategiés for assigning
products and functions are of mejor importance to communities; regions

and countries. /

It is alég pertinent to note that while, increasingly, govern--
ment agencies have become involved in the industriaj Tocation process,
either by providing direct financial incentives to situate at particu-
Tar Tocations or restricting locational choice through regulatién or
1anduse planning, recently they have shown particu]ar'concern over

what Tines should be produced in individual plants, and some

l



_ 6
governmehts have even séught to encourage foreigh-dﬂned branch p1ant§
tb pursue a "global product mandate" strategy which effegtiveTy gives a
subsidiary requnsibi]itie§ to develop and ﬁroddce a product for world

markets (Financial Post, March 31, 1979; May 19,1979, 1 & 4).

Plan of the Thesis

Chap%er II reviews some related literature and discusses some
conceptual issdes regarding_the nature, spatial form and basis of proJ
duct change and product-mix in muitiplant firms. It commences Qith a
discussion of product differentiation and the distipction'between static
ang dynamic¢ product differéntiation and market segmentation. This is
followed by a discussion of the concepts relating to product-, plant-
and firm-specific economies of scale. Patterns 6f prodoct-mix in plants
are identified and related to production gconbmies of scaig. The rela-
~ tionship betwéen product-mix and plant location is discqfééguas also
some elements of the structure of corporate. task enviroé%SAts. Finally,
some circumstances regarding plant product mandates are noted.

Chapter III introduces pertinent ‘background' on the development
of the North American automobile assembly industry. It traces-briefly
the development of the U.S. and Canadian industries from their begin-
nings to the mid-1960's. From 1965 until the'present, the analysis
focuses on the integrated North American auto industry and certain fea-
tures of the Canada-U.S. Automoti@e Products Trade Agreement. A final
section outlines the industry structure and market power of the Big_
Three and indicates some bases of corporate Gehaviour.

Chaptér IV examines features of product differentiation in the

auto industry. The discussion begins by cutlining the various forms of



differeﬁtiation and market segmentation an&rthe strategic bases'for
these product policies. Next the reasons and characteristiés assosia;ed
with model and style changes and product turnover are revealed and ana-
lysed. |

Chapter V dgscf{bes the economies of auto assembly operations'and
the 1oq§tiona1_characteristics of plants. Initially, assembly line
operations and the economic and technical factors facilitating or con-
strainjﬁg plant-product mix are detailed. Next, arguments about the
economies of scale of assembly plants in general and for different size
of vehicles are noted. A third section describes the spatial organizaé'-
tion of Big Three assembly plants and proposes a classification of
plants based on four industry regions: industry core, outer core, inner
periphery and outer periphery.

Using the concepts and relationships outlined, Chapte; VI docu-
ments product-mix patterns in_auto aésembly piants in terms of car make,
line and wheelbase dimensions: It analyses the changing patterns for
each of the principal firms during a fourteen year period,—fhe 1965-78
model years. )

Contrasts in plant-product mix, first in different industry
regions and second, in Canada and the U;S. are analysed in éhépter VII.
The discussion seeks to evaluate the impdrtance'of the locational vari-
able for plant proddct assignment strategies.

Product change occutring in plants constitutes the focus of
Chapter VIII. The principa1_e1ements'offthe analysis are the pace of

change and the circumstances that lead to alterations in plant-product

mandates.
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Finally, Chap;gr IX spﬁharizes the major points revealed by the

'analysgs and then br%eny outlines several conclusions.

-

B



CHAPTER II

PRODUCT DIFFERENTIATION, SCALE ECONOMIES
' #AND ‘i"RODUCT—PLANT ASSIGNMENT

This chapter discusses some key.concepts in product-plant assign-
ment. and indicates recent arguments concerning the basis of multipiant
corporate production and locifion strategies in differentiated oligo-
polies. A numbér of developments' has led to a decrease in the utility °
of traditional industrial location theory (Hamilton, 1974, 5). Among
these is the increasing scale, economic dominance and prbduct diversﬁty
of major‘industriaf corporations. As a result, over the past two

decades a behavioural school of Tocational analysis has developed with
3
\/’

dealt with a number of major components including: the spatial evolu-

a focus upon the situation of large enterprise. Most analyses have

tion and configuration of giant enterprises (McNee, 1958, 1963, 1964,
1974; Hakanson, 1979); spatial implications of corporate growth policies
(Chapman, 1974); firm infrastructure and product rationalization (Heal,
" 19745 Watts, 1974); ﬁontact systems (Tbrnqvist, 1970); and material -

and functional linkages (Britton, 1974, 1976).  Other major areas of
emphasis have concerned the location of internal corporate functions.
Malecki (1979), for instance, has examined the locatign of corporate

R & D facilities while others inc]udfng Goddard (1968, 1971), Goodwin
(1965), Westaway (1974a) and Pred (1974) have analysed the gecgraphy

of corporate head offices and functions. Yet'others have examined the

regional impact of large corporations {Erickson, 1972, 1975; Westaway,
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'ﬁQZAb; Krumme and Hayter, 1975;.?arsons, 1971; Townroe, 1975; Britton and
-Gilmour, iSZB). Corporate decision-making and 10cafiona1 behaviour have
a\sb been the major foﬁus-of severa]istudfes $ﬁc1uding those by Black-
bo{urn (1974}, liees_- (1974, 1978) and Townroe (1974). ) |

' In general, however, analyses in entérpr?se geography have tendéd
to ignore changgs.}h the magnitude or character of activities at a given
site even though changes at existing locations are as important as seek-
' ing new Tocations (Steed, 1968). There are indications-that a high de-
gree of logational inertia exists even amongst plants of older vintage
because of.the possibilities of output substitution (Auty, 1975). More
importantly, in industries w%ere plant product mix changes rather rapid-
ly, firms may deliberately search for locations or establish plant
intrastructure which possess a high degree of operational flexibility
(Steed, 1971 a & b; Krurme, 1979), thereby increasing pIanf Tocationai
inertia. For the Targe multiproduct, multiplant company then, the exact
location of thgir individual plants will perhips not be seen as a very
important managemént decision because it is possible to shuffle produc-

tion between plants relatively easily (Townroe, 1969, 24).

Product Differentiation

. It is commonly accepted that in oligopolistic industries, where

price compefition is largely eschewed, product differentiation consti-

tutes the key competitive strategy for firms. Product differentiation,

as a strategy,

Is concerned with the bending.of demand to the will of supply.
It is an attempt to shift or to change the slope of the demand
curve for the market offering.of an individuai suppiter. . . .
It results from the desire to establish a kind of equilibrium
Tn the market by bringing about adjustment of market demand to
supply conditions favourable to the seller (Smith, 1956, 5).
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The success of this strategy depends on the consumer having some basis
for establishing a preference betweeh competing products (Caves, 1972,
18). variations in preferences are in turn the result of a lack of -
homogeneity on the demand side because of different customs, desire for
variety or exclusiveness or simply differences in user needs (Smith,
1956, 4). Product differentiation is achieved by the firm in four
different ways: store or plant.iocation, quality of service, physicaT‘
differenges and advértising or promotion {Scherer, 1970). First, the
firm may select plant or store locations which are more convenienf in
terms of travel tim;\ahd or transportation costs than rival locations.
Second, exceptional service and terms of guarantee differentiate one
product from another. Third, a product usually has some distinguishing
%eatures which make the brénd sold by one‘producer different from a
competitor's: Further, behind the brand mark all sorts of differences
may exist in terms of design, performance characteristics, material
cagposition, and so on. Finally, products are differentiated in terms
of the subjective image they impress on the consumers' mind through
brand labelling, advertising or direct word-of-mouth sales promotion.
\For 2 product which has gained national and indeed some degree of
international acceptance, notable characteristics, aside from its brand
label of logo, are its physical features including design, size, shape
and ?erformance which distinguish it from other competing items. A
product’'s physical attributes may remain relatively stabie or may be subj-
ject to frequent change. However, the period over which such attributes

are 'frozen' or altered will depend upon the type of product, competi-

tive climate, demand conditions and technological circumstances.

\
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Static and Dynamic Differentiation
Most studies of produtt differenttation have focused on the
static.notion of physical prodﬁct differentiation which:
. is often considered to be of two broad types, styie
and quality, the former involving physical appearance and
the latter based-on measurable performance characteristics.
The distinctions betweem them are not clearcut and-may be
blurred by differences in image or other subjective attributes,
created or emphasized perhaps by promotional advertising de-
signed to build consumer loyalties (Steed, 1978, 309-10).
.The key emphasis, however, is the assumption that physical differences -
among competing products remain fixed ahd'do'not alter with time. This
notion may be strongly influenced by several factors inc]uding the
inflexibilities experienced at the production end. For instance, some
firms which have committed themselves to a set of physical and subjec-
tive product attributes may find it difficult to escape that commitment
sometimes until years have passed (Scherer, 1970, 324).
in reality, subjective aﬁd especially physical attributes seldom
: / _
remain fixed despite obvious pﬁQSEFtion inflexibilities. For most, if
not all products, change is a rule rather than an exception. Products
" are not merely differentiated at a point in time but often from one year
or season to the next, the exact length of the change cycle differing
between products. If a product can be defined as a set of characteris-
tics which in combination fu1fi11 2 function, or several functions in
the case of complex products, .a manufacturer competing on the basis of
) T
product differentiation will selecx_,_\‘h__ _ e ,a’/ : -7
‘ » e ‘
- . . that combination of characteristics by which he expects
to attract a positive prefepence by a large body of customers
to ensure the product's viability, This is essentially a proce-
dure of product definition which, under product differentiation,

means that several definitions are possible at any one time,
Given a changing market environment, the products offered have
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to be periodically redefined and updated. The faster the rate
of environmental change the greater {s the tendency for products
to reflect anly partially the actual buyer requirements, so
enlarging the opportunity for product differentiation. New
characteristics have to be added and old ones dropped . . .

Thus a product policy becomes a dynamic process of differentia-
tion by which firms periodically (or, in extreme cases contin
ual}y) probe out the changing buyer requirements (Dorward, 1979,
215). :

Dynamic product differén;{ation is the manifestation of several
factors. "It may represent an incremental innovation.designed to improve
product attributes which may include performance.‘cost, quality and
design. As Utterback (1979, 53) notes:

Incremental improvements in products . . . are not as dramatic

as major product . . . innovations but they may be the most
important type of innovation because of their short-run economic
and competitive impact. Incremental innovations are stimulated
by demands for reduced cost and improved quality as products
become less differentiated and, therefore, more directly in com-
petition with one another. While each step improvement in either
cost of production or quality maybe small, such changes are
'¢learly focused and may add up over a period of time to very con-
sequential gains.

Incremental innovation also occurs imperceptably through simplifi-

cation and redesign‘of parts of the product. As product volume grows,

the firm may demand specia] design of a greater propor?ion of the
~components it uses. Substitution of‘]ess costly or more prefinished

materials for those in earlier designs may alsc occur. )

’ Incremental innovations appear to be especially important in

highly efficient and capital-intensive production processes involving

large-scale plants used for the manufacture ofdone of a few standardized
_products. In this circumstance, innovation is_ﬁonstréined by past invest-
. ments jn both product design and production process technology. Small

improvéments applied continyous]y in both pfoﬁuct and process can main-

tain the production unit's competitiveness and can lead to relatively
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swift and certain gains, which, because of large production volume, can

_have an immediate and %mportant impact (Utterback - 1979, 53-4).

. From a competitive vfewpoint;c ange appears to be an integral
and necessary component of product policy. The analogy has often been
made that “products, like people-are subject to the same mysteries of
b\rth growth maturity and death" (Andrews 1975, 2). No branded pro-
duct can be expected to ho]d a permanent franchise in the market place,
and the 11fet1me sales of many products reveal a typical pattern of
deve1opment known as the product life qycle. This cycle normally con-

: s1sts of four stages, product 1ntroduct1on or market deve]opment, .growth,
matur1ty and dec11ne (Kotler, 1965 Levitt, 1965). Generally, the sales
"“FEElETE_Ef a new product goes through a phase of siow growth {Introduc-

_ tion), followed by one of very rapid increase (Growtn). At Maturity,

. sales begin to taper‘off and.e!gntua11y-decrease to signal the finai

. stage, Decline. Product” 1ife cycles, however, represent a useful ideali-

‘zation'rapher than a rigid description of all production life histories
(Patton,. 1959) There is nothing fixed about the 1ength of the cycle, -
the length of 1ts various stages and 1ndeed the.classical conf1gurat1on
of the 1ife cycle curve, aﬁ’?n;erted *U'. The rate of product degenera-
tion, for instance, is governed by the rate of technical change; market
acceptance’ and ease of éompetitive entry (Dean, 1950). For examp1e,
fash1on clotthg may have5111fe cycle of a year while that of commercial
a1rcraft may last a decade or more. For some products the 1ife cycTek\\
curve may from the very onset be ”1nf1n1te1y descending" (Levitt, 1965,

82). . : , “ '

' When new compet1ng products entering the market are c1ear1y supe—

r1or, a firm wisthg to remain competitive may be forced to adapt by

- j‘
h3
1y

3
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upgfading 7ts products, in tﬁL_form of design, performance or quality

improvements, tn order to meet the challenge posed by competitors. In

: > L L e g .
a mature ndustry where sales expahsion s limited, a key strategy is

to create a high degree of turnover n’ the ownership of products through

planned obsolescence.. Frequently, this entails a simple revamping and

-relaunching of an old product with a new formula or sihply 2 new packag-

ing. Such periodic updafing strategies to create new products from old
can lead to upward flips in the menacing def]ining 1ife cycle curve for
the individual product (Andrews, 1955, 6). The automﬁtive-industry is,
unequivocally, the best ex;mple of this form of product strategy among

North American manufacturing %hduétrigs. Such policies. may ﬁnvo]ve _
incorporating ideas orginating yithiﬁvthe {firm or 'adapting'\EF;EA?Fom

rival compaqies, behaviour which is not unusual in pligopo]istic {ndus-

tries.

Besides the producers themse]ves,government§ haﬁe_been playing
an increasingly impOrta;; role {n affecting product change and develop-
ment. Mounting awareness of, ahd céncern for, the environment,-ﬁ;a1th
and safety@have.1ed the governmgnt thr&ugh its various agéncies‘to intro-
duce 1eg%§1ation to alier‘fhe composition, design, quality and standardé
of both industrial -and Eonsumer products ig order to meet new and more
stringent standards. Perhaps orie of the most visible and widely-known
effects of government intervention of this form concerns the automotive
industry's products {Abernathy, 1980; Hanson, 1980). Government requla-
tions introduced since 1966 have greatly altered the size, shape, design

and technology characteristics of modern automobiles.



Product Differentiation and Mafket Diversity

- The market for a variety of preducts including refrigerators,
cars and ovens, ts often mistakenly assumed to be uniform or homogenous.
Within specific product markets, however, demand tends to be character-,
jzed by a high degree of divergence and for the manufa;turer. it may be
more advantageous to accept divergent demand as a market characteristic
and to adjust its product lines and marketing strategy accordingly rathef
than to regard the market as béing strictly homogeneous. Generally, this —
requires a merchandising policy which accurately dgfines how a firm's
products can satisfy the requirements of one or more distingﬁishab]e
-market éegments.‘ The strategy of product differentiation is thus for-
mulated in the context of a segmented as oppcsed~fo a homogeneous market.
Smith (1956) has argued that the act of recognizing or identifying het-
erogeneity within a market and formulating product policies for such a
market, commonly referred to as market‘segmentation, constitutes a form
'of.strategyrin itself and there are indications that product differen-
- tiation and market seémentation are closely }e1ated, perhaps even insep-
arable.

Market segmentation is-based upon characteristics on the demand

side of the market and represents a rational and more precise adjustment
qfaprudﬁbEfénd marketing effort to consumer or user requirements. -
According to economists, segmentation is disaggregative invits effécts
and tends to bring about recognitioﬁ‘of several demand schedules where
only ope was recognized.before. Succéssfu] application of market segmen-
tation strategies tends to produce depth of market position in the seg-

ments that are effectively defined and penetrated., In essence, a
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producer who employs market segmentation strives to secure one or
more wedge—éhaped pieces of the market pie.

Smith (1956, 6) suggested many reasons why formal recognition
of market segmentation as a strategy has emerged. One of the most
important of these occurs when there is decrease in the size of the mini-
mum efficient producing or manufacturing unit required in some product
areas. American industry has also established the technical base fOﬁ
product diversity by gaining release from some of the rigidities imposed
by earlier approaches to mass production. Hence, there is less need for
generalization of markets in respdnse to ;he necessity for long produc-
tion runs of identical items.

Product differentiation and market segmentation are often epp1oyed
jointly but more commonly they are appiied sequentialiy in response‘to >
¢hanging market conditions._ In one sense segmentation is a momentary or
shori term phenomenon in that effective-use of this strategyv may lead to.
more formal recognition of the reality of market segments through rede-
finition of the segments as individual markets, but redefinition may
Tater give away to differentiation. The freguency of change of both
physical product differentiation and market segments varies with differ-
ent products. For saome, clothing in particular, change may be momentary

or short 1ived, but for others, such as aircraft, longer intervals sep-

arate change in product attributes and redefinitions of market segments.

'}  Product Differentiation and Manufacturing Economies
For the Individual firm, dynamic physical product differentiation
and market segmentation imply having to produce a myriad of products with

a wide range of individual specifications differing marginally on the one
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hand or substantially on the other. This may constitute a real chal-
lenge to the producer, particularly when he has to reconcilea firm's
extensive and chaﬁging product line to certain production and distribu-

tion economies of scale to be obtained.

Economies of Scale .

Economies of scale, commﬁn]y refer to the lowering in unit cost
of products manufactured and sold in association with the operation of
a large as opposed'to small pﬁoductipn, distribution and merchandising
entity. The “"entity" may consist of a production Tine, a plant, a com-
plex of integrated plants or an aggregation of plants constituting a
firm (Scherer, 1974, 16): Such econoﬁies are believed t0 exist when uﬁit
costs are found to be lower for larger entities. Further, there is
speculatfon that expansion bevond some scale may not lead to additional
cost savings. Diseconomies of scale may indeed prevail when an entity
grows to a magnifude too large to be efficient. Often used in conjunc-
tion with economies of scale is the concept of the "minimum optimal
scale” (MOS) or sometimes the "minimum efficient scaie"(MES), conven-
tionally defined as “that scale at which scale economy opportunities
are first fuliy exhausted and the unit cost curve becomes horizontal . . .*
(Scherer, 1974, 19).

Following extensive theoretical and gmpirica1 analysis, with most
attention focused onaplant economies of scale, recent studies have shown,
the concept to be extremely complex. Economies may, for instance, exist
at the product, mulgiprddubt, plant, muitiplant and firm levels, each
inferacfing with the others, and being highly dependent on the economic-

environmental context. Some comments on the form of economies of scale,
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and particularly their interaction with geographic factors follow.

Plant Economies of §ca1e

The existence of economies of scale in manufacturing plants, the
basic production unit in secondary industries, is widely accepted. How-
ever, what constitutes the MOS plant for a giveﬁ industry is partly a
reflection of locational conditions. Geographic circumstances and"
spatial variations in factor costs withip a given temporal context can
alter the optimal pTant‘éi:e. When cqsts.of product distribution and
the spatial configquration of market areas are taken into account, the
most suitabTe size may differ from that estim;ted to be 'ideal': from
solely an engineering cost standpoint.é A large scale plant serving a
geographicaily extensive market area may be difficult to justify when
transport costs per unit prodiuct are proportionaily high. OQther factors,
such-as spatial variations in wage rates, may influence the choice of
~ technology and Hence, ultimatelg, optimal plant size. Furthér, 2 favour;‘
able labour ‘climate' may permit the working of multipielshifts and thus
increase output through more intensive use of plant facilities. The
importance of geographical factors is clearly emphasized by Schergr
(1974, 20) who notes: "What is opt%mal in one region can be econdmicéi]y
disastrous‘elsewhere". Other.geographica] influences affecting optimeal
plant scale variations, particularly between counéries, include po]%ti-
cal, economic, 1é§al and cultural differences (Scherer, et ai;,1975).

Optimal plant size may aiso be affected by product mix. A given
plant specializing in one homogenous product mzy be able to produce a

much higher level of output than if it was producing several products.

Though purely from 2 production cost standpoint, the former situation
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may be more efficient than the latter, both could conceivably Be equally
acceptable from a marketing or competitive viewpoint. Moreover, the
optimal size may decrease over time depending on particular circum-
stances. In-their interﬁational study of twelve industries, Scherer,
et al. (1975} detected decreases tn MOS outputs over time in weaving,
shoemaking and antifriction bearings, because of incrgasing product line

complexity and relocation to low-wage areas where limited labour sup-

plies constrain plant size.

Product Economies of Scale

The manufacture of a specific product often involves fixed set-
up costs, a cumulative increase in operative learning skills and produc-
tions engineering know-how as production-run length increases. The
cost savings so derived are referred to as “product-specific” scale
economies since they are closely aligned with individual product volume,
not aggregate plant output.

The sources of product-specific scéle economies are total output
volume, output rate and length of production period. For large expected
volumes and long standardized production runé,-it is possible to cut. costs
by employing completely automated production techniques. Production on a
job-shop basis, typical of small lot sizes can be substituted with
straightline operations which involve the use of highiy specialized
machines executing highly disaggregated steps in the manufacturing pro-
cess. Generally, during pfcduction nvolving high volumes and ctan-
dardized preducts, cost saving through 2 high degree of auteomation is
attatnablie with automatic work transfer devices, industrial robots and

computers,
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One of the major cost advantages of product specialization with
large outputs over long production runs arises from the reduced expenses

from fewer line changes, less resetting of machines and lower downtime

~costs which include wages paid to 1dle workers and loss of production.

Recent studies on the higher production costs and lower efficiency of
many Canadian manufacturing plants, vis-a-vis their American counter-
parts, have emphasized the lack 0% these productr~specific economies
(Scherer, et al,, 1975 Daly, et aln, 1968; Caves, 1975).

As production run -length is extended, both workers and management
become more familiar with operating techniques because by concentrating
én narrow repetifive tasks over extended peribds, workers are able to
develop dexterity in carrying out intricate tasks, giving rise to 'learn-
ing by doing' economies. There may be advantages from ]ess need for

tr1a1 and error, elimination of material wastage, 1mprovement in the

‘qua11ty and uniformity of output and higher productivity, all combining

to reducé unit produétion costs. Further, as volume gets bigger, fhe
law of large numbers tends to.dgcréase the importance of random fluctua-
tions in demand and p?oﬁuction failure so that firms Ean-manufactu%e
closer to the expected demand and Carry proportionately Tower inventories
of finished ‘goods, material inputs and replacément parts for machinery.
.At some critical volume production may becone S0 specialized,
automation and workers so efficient that further increases in volume may not
lead to significant cost decreasés. This volume is the product MES.
Like plant MES, that for a specific product is a functibn of input costs--
labour, capital, energy and raw materials~--and is, hence, region or coun-
try specific (Lecraw, 1978, 4). Since changes occur in product specifi-

cations, design and inputs and process technology, product MES also no
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doubt shifts over time. Further, production economies of scale for a
single product may be exhausted at volumes either above or below the
MES piant required to produce it, a feature of scale economies which
m&y have implications for product specialization or diversity at the

individual plant level.

Firm Economies of Scale

Besides those that are product or plant related, scale economies‘
may exist at the level of the firm as well. A major difficulty in
assessing the econoﬁies of scale at this level has been correct deter-
mination of whether size economies derive from the firm's desire to be
efficient or from the exercise of market power which is not necessarily
related to the efficiency factor. " Granted that there are "pecun1ary"
economies of scale due to the exercise of market power in the factor and
- product markets, studies have also suggested the presence of sore true
economtes of scale due to product1on capab111t1es and other non- produc-
ion or1ented activities.

Important non-production activities include research and develop-
ment, mahagement, finance, operation and accounting control, advert1s1ng
distribution and risk- -taking. Much of the evidence for the existence
of scale economies relating to the above sources is reviewed by Scherer

1974) apd Lecraw (1978). Notable is the uncertainty that still sur-
rounds the concept.. Empirical evidence tends to be industry or even
firm specific and more general pronouncements on the existence of non-
production scale economies must be accepted with some caut1on

Of particular interest to our current analysis fis the presence of

production and distribution sca]e economies. Large 1ndustria1 firms,

—

1
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frequently are suppliers of multiple, d{fferentiated product lines, 'and
multiplant operators as well, The&e two features probably combine to
allow firms to realize certain economies of Sca}e. Scherer, et al. (1975)
note that a multiplant firwlmayﬁe able to Tower its total unit costs by
balancing transportation costs with product and plant scale economies.
Fewer plants operating at the most efficient scale, usua]ﬁy imply lower
production costs Qgt higher transportation costs as products from these
plants are sold gvér larger market areas. When products tend to have
significant unit transport costs, production in several smaller, regional
plants may enable the firm to minimize average total costs per Qnit.
Another source of scale economies‘%s in-cobrdinéted muitipTant invest-
ment staging to replace obsalete pjant equiphent or to serve growing
demand. A firm which operates mu];ipie plants because modefate]y‘high
transport gosts induce regional decentralization of production has the

:advantage of being able to coordinate plant investments on an_interré;
gionéi basis. In essence, it can expand one regional pTant at a time;
each new'capacity investment can be used to meet grdwing demand in -
adjoining regional markets as well, until all plants are expanded.to
serve their respective, expanded markets. However, investment staging
will require expensive cross-shipments of goods until all plants have |
been expanded. Manne (1967) has shown that when unit transport‘costs
are not prohibitive and in the presence-of appropriate competitive con-
ditions, a multiregion investment staging strategy can sharp]yrreduce
the average level of excess capacity and make it possible to construct
plants or p1ant'additions of considerably larger scale.

The multiplant firm, unlike single plant rivals, possesses certain

advantages especially in the produétion of multiple product lines.
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First, it has opportunities to allocate the manufacture of individual “-d‘,r’
product Tines to plants so as to reap product~specific scale economies.
For example; some plants can specialize jr single high volume lines
while Tow demand items are centralized to gain maximum product specific
scale economies, an allocation pattern expected in industries with low
transport cost compared to product value. Alternatively, firms may
choose a pattern of allocation that enables production closer to optimal
plant scale and which would facilitate investment staging and the bring-
ing of large blocks of capacity inte line. This involves producing more
than one product, some at MES and others below MES‘at separate regionail
plants. Multiplant firms will thus tend to have a higher level Of plant
capacity utilization and therefore lower costs. Scherer, et al. (1975),
termed this form of allocation “optimal (geographically} unbalanced
specialization®. |

Notwithstanding historical circumstanqes (that is, acquisitions

or mergers) that lead large firms to have several plants, there may be
real scale economies that accrue to mquipTant operations. These multi-
plant economies of scalée are generally reaiized, “when and to the extent
competitive market processes break daown"--that is in oligopolistic situa-
tions where product competition is more important than the role of
prices and interdependence based on maintaining stable market shares is
not uncommon (Scherer, 1974, 40). An example of such economies may
indeed be the flexibility multiplant producers have in producing products
in plants located near consumers thus reducing delivery times, a form of
product differentiation strategy noted earlier.

Product and Plant Manufacturing Assignment

While large industrial corporations produce a wide -range of
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differentiated products, ofteﬁ in multiple plants, it is usually the
case the number of distinct product lines exceeds the existing number
of plants. How then are individuaT pfoducts allocated for production
purposes to individual piants?

Analyses of multiproduct and mu]tip1ant;yanufacturing and distri-
bution problems haye.usually been a major focus of Operations Research.
Although numerous models and élgorithms have been developed, the empha-
sis with few exceptions, has not been upon the allocation of differen-
tiated product lines to a relatively stable system of plants. Among
the exceptions is the work of Dillon (1956), who proposed a simplified
"fechnique dealing with the production allocation of several differen-.l
tiated goods among a set of plants and the distribution of these goods
to several markets in order to meet a set of inventory and profit obJec-
tives of the fim and ultimately to deternine the closure  of some plants
or the addition of new capacity. According to Dillonm, the key to solving
the proplem df geographic distribution of production in multipiant opera-
tions, which is a complex non-linear programming problem, is by consider-
ing only these plants, products and consumers who account for the prepon-
derance of business. Further, by incorporating only discrete levels
‘of output, and not allowing for pofentiaT scale economies in production,
énd by eliminating all but one transportation 1ink between each plant
and each consumer, he found his previously complex probiem could be
simplified considerably and solved by manual computation.

Another exception is the analysis by Folie and Tiffin (1976),
which fs similar in several respects to that by Dillon, and Teads to the
development of a mathematical solution to production allocation and distri-

\'\-

bution problems encountered by an Australian firm producing a variety of



| | | 26
potato chipé’for‘domestic and expor{ markets. The prob1ém involved
examining the distribution of nine varieties ofipotato chips sold under .
. two brand names, from eight factortes, to satisfy demand in each of .
the four Eastern States of Australia. An optimizing algorithm was
developed to determine which factory manufactures whicﬁ:prodpct'anq to
which warehouse the products are deiivered in order to minimfze overall
proddction and distribution costs and y%t satisfy the demands in each
market area. An important factor was the firm‘s policy to offer a total -
range of chips to the éonsumer, even though the production facilities in
each region did not always have the capacity to manufacture the full
product range.-

' Thesg studies were’désigned for a rather specific purpose, formu-
‘lation of optimization models fbr decision-making and strateqy implemen-
tationlgiven a narrow set of internal and external corporate environmen-
tal constraints. Viewed in this context, they are important contribu-
tions. Further, they‘stress certain features of the product-plant
assignment strategy: the importance of regional demand characteristics
in determining the product responsibilities of plants, and the rather
varied effects different corporate objectives may have, ultimately, on,
product-plant assignment patterns. As with other exercises in Operations
Research, however;; they have concentrated upon mathematical solutions to
relatively hi.gh'ly simplified situations, a factor which inevitably cir-
cumscribes, their utility. For the more complex situations of thé real

world, however, companies must frequent]y resort to intuition and rule-

of-~thumb methods,



‘Patterns-énd Ratioﬁa]é - .

At somé specific time be?iod;'individual plants may reveal one
of the following product por?folios: single line, fu11«1ine_or multiple
line {See Magee, 1968; Scherer, et al;, 1975). . For a hypothetical firm
conéisting of six plants and five product’ 1ines, p1an£ product assign-
ment may take the form illustrated in Figure 1. Plants C and D'éaéh have
a single product line; A, B and E are multiple Tine plants, while F.is
a full-line faéi]ity. For the single-line p]ants,'product spee}aTi:ation
may indeed be a strategy to secure product-specif{c scale economies, in
pérticular long, uninterrupted production runs which could benefit fur-
ther by cost saving 'straightline' techniques, higher level of labour
efficiency and quality control and economies of massed reserves. Other
factors that may encourage specialization are product-specific MES that
exceed plant MES, and insignificant transport cost per unit product
value, which enables production to be Eentra]ized and shipped to distant
regional markets.

At fﬁ11—1ine plants, all product lines marketed by the firm'are
made under one factory roof. This pattern may be evident when product
specific economies of .scale are shorter than plant specific sca1é econo~
mies, finished product transportation costs. are ﬁfgh, manufacturing
Tecation is not tied to material or energy and markéts are éeographica11y'
dispersed.‘ Not infrequently, such plants may include those assigned
particular geographic territories. From a marketing perspective, there
are advantages in producing all ftems at each plant, When only some
items are supplied directly at each plant location, difficulties in ~

]
supplying customers may arise. Such difficulties may include higher

-
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transport costs due to extensive cross-shipments of low volume items,
customers receivin§ orders in separate shipments from different produc-
tion points and,de]ays in shipments beéause of different transport modes
;sed for the movement of dissimilar items (Magee, ]968,_251).

Full-line plants may suffer, from certain diseconomj particularly
when individual product lines fail.to exhausf their respestive product-
specific scale economieﬁ. Scherer, et al. (1975) who derived several
comparisons based on estimates utilizing construed but realis;iC’taﬁgs,
and allowing for piant closures, was able to demonstrate that generally.,
full-Tine production was 1ess efficient compared to a s1tuat1aQ\1n which
some plants Spec1a114e in specific products while others produce multiple
lines. While the extent of absolute or extensive diversification may be
less evident in domestic plants, it may not necessarily be so for the
muitinational branch plants. The frequent references to foreign-ownéd
‘branch plants in‘Canéda being miniature replicas of their parent firms
is highly suggestive of this situation. The high level of diversity in
product-mix in foreign-owned branch plants is commonly attributed to the

protective tariff which prohibits imports and sustains costly domestic

product’on. ‘

Although there are reasons 1eading.firms to assign a single I{ne
or complete Tine of products to their respective plants, there also exist
reasons to manufacture only a partial line at some plants. Frequently,
there are specific constraints on the preducts that can be assigned to

a certain plant; plant equipment may be capable of producing enly a nar-

row range of products which require related production processes or

common matertal fnputs (UTImannand Gluck, 1969, 1; Salveson, 1956, 232-3).

In addition, multiproduct mandates can benefit from joint economies of
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\\‘*__‘/,,—/ The third factor Tavouring multiline plants concerns the lack of
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Production based on the common use of some fixed factor such as a ma-
chihe'or a processing factor subject to capacity 1imitations (Dang,

19665 165). For example, if two products are manufactured by two  °

different process‘, and if these processes have to share the services

of the plant's fixed equfpment, these same processes cannot be consi-

dered separately. This type of interdependency is.particularly impor-

‘tant in multiproduct plants where several products are processed wh611y

or in part by the same machines.

/

uniformity in the demand for individual productst A large proportion
of“a firm's total sales is usually aécounted'for by relatively few pro- .
duct lines while a smalil part of sales comes from tq§,majority of pro-
duct lines. One common rule-of-thumb to describe?iﬁis is the "80-20"
rule; about eighty per cent of demand is accounted for by the'twenty
per éent of the relevant itemsl(Magee, 1968, 71 & 74). Generally,
then, there are two types of products in a firm's product p®rtfolio,

Tow- and high-vo1ume\varieties,'the manufacture of which are sometimes
separated; the separation of low- and high-volume product and concentra-
-

tion of the latter in one.or a few plants can yield the type of product-
specific economies examined.eariier: Magee (1968, 254),also notes:

Some companies have found it desirable not only to concentrate
production of Tow-volume items but even to set up separate
production or assembly facilities for these jtems within the

few Tocations where their production may be concentrated. 1In
this way, these firms eliminate the problems and confusion of
handling the very large number of -Tow-volume items from the

main production operations. A separated "small-volume shop" may
be set up with skilled personnel having the range of training
needed to produce a wide vartety of products, The shop can be
equipped with machinery that can be Flexibly operated and utilized
efficfentIy in producing a wide variety of products, even though
such equipment may not be as efficient to employ in the manuface
ture of higher-volume items. The problems of handling paper work
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and supervising the variety of orders in progress can also be
simplified where these are concentrated in a small area rather
than dispersed throughout a sizeable plant,

The general concentration of Jowwvolume items can be readily
demonstrated. Given the volume of demand for a product, the cost of
production (including cost of setups, paper work and holding inventories)
and distribution costs, Magee (196§, 252-4) derived the optimum number
of locatiors in which production should occur as follows:

we W

k1

where n; (the optimum nuﬁber ot locations for the manufacture of the

ith product) is proportional to the squaré root of the volume of demand
for the item in question (V;). The constant of propbrtionality is ;
ratio of the constant ko, characteristics of transportation qosts, to
the-constant kj., characteristics. of the cost of ordering processing,
setup and holding stock at each location. It is noteworthy that as the
cost of transportation is reduced relatively, the indicated optimum num-
ber of locations tends to fall in‘prbportion. However, it is evident_h
fhat volumé-p]ays an important role in relation to how many plants a )
product can economically be assigned for manufacture.

Besides the factors directiyassociated with scale economies, there
may indeed be other variables that inf1uence plant product portfolios,
including the desire to avoid excessive risks. For instance, besides’its
U.S. plants, IBM's worldwide product assignment strategy since the late
1950's saw individual plants specializing in a narrow range of computer

products and components (Harman, 1971; Hu, 1973). The company perceived

this'strategy as a means of discouraging nationalization or expropriation

e
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because all non=U,S. plants were destgned to be highly interdependent
of each other Fbr"supp1ies'and parts. In contrast, Ford}s’European op-
erations embarked upon a dualwsourcing po]icylfor its various car lines,
following the disruptions in supplites caused by strikes particularly in
the United Kingdom (Hu, 1973). These examples, clearly illustrate the
rather important factor of specific corporate stpatégies or policies
which may, under given circumstances;;hgvekg.sﬁbstantiaT jmpact upon pro-
duct plant assignment. .

The role of another factor, corporate organizational struéture in
product-plant assignment,has been noted briefly by Watts (1974). He
suggests that a structure based on geographical or product divisions is
less amehab]e to production rationalization on a firmwide basis than one
which is functionally-oriented. Each division with a certgin degree of
autonomy and control of its plants may be rechtant to conﬁede pgrts of
its production capacity to make products of another division, especially
if individual divisions are treated as inéependent profit, centres. One
that js functionally structured is generally better equipped to rationa-
1ize activities along several product lines and regions. Hu (1973) aiso
observed that Ford's product sourciﬁg policies were not satisfactoriiy
attained until an éppropriate corporate administrative structure was
established to facilitate the planning necessary for coordinating the

various production activities of plants located in different countries.

Product Mix and Plant’location
Thus far, 1ittle reference to the specific role of geographic
attributes Tp plant~product mix has been made, Considerable attention

has been focussed upon the location of the single-product firm but
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industrial location Titerature has paid rather scant attention to multi-
ple product location analysis (Beyers and Krumme, 1974). A first step
in the ana]y;is of the spatial features of product-p]ant-assignmeni is

‘an‘fxp1anatiqn of plant Tocation and spatial organization in the context
$)9f multiplant firms. This is impbrtant because plants operated by giant
multilocational enterprises are non-independent entities. . Each unit
functions in the context of certain economic and geographic roles within
a larger system of plants. As such. plant 1ocationél attributes must
necessarily be defined ghﬁéeéms of the corporate spatial system and not
from the standpoint of the traditional single-pliant firm (Seelfor
example Chapman, 1974). |
Several studies by McNee (1958, 1963, 1964, 1974) and recently by
Hikanson (1979j have Ted to some tentative statements regarding the-
structure and geography of 1arge'mu1tifaci1ity enterprises. Generally,
there are three Tévels of plant location which collectively form the
corporate environment, defined as the structural and spatial confines
within which the firm functions (Figure 2). First, 2 ‘core Eiea' may be
identified; it is often the region in which the enterprise was founded
and in which early development and growth tends to be concentrated
(McNee, 1974, 55). Further, it is the administrative focds of the firm,
where the head office is located, and the location of the firm's older
plants. The second méjor region is the ‘periphery' which typically con-
sists of newer plants, established io serve a growing regional market,
perfiaps to flee the 'diseconomies' of the core area, Collectively, these
two areas comprise the national environment or-'home nation' of the enter-
prise. The third corporate regton ts the international environment which

consists of different foreign markets differentiated according to varying

-
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levels of economic accessibility resulting from transportation costs,
culturai differences, custom barriers or other trade iggediments, Most
foreign marﬁets. I, IIT, IV in oﬁr figure,\have trade barriers such as
protective tariffs which ére sufficient to encourage the establishment
of branch plants which produce largely for those markets. In other
markets (such as'I) trade barriers may have been reduced or eliminated.
as with the case.of common markets. P]antsrerected during a previous
era, may still be operating, but only perhaps after having been ratio-
nalized. '

The Iaﬁk of significant emphasis on product location and the spa-
. tial variable has been‘striking amongst analyses of tﬁe muTFip]ant,
multiproduct firm, particularly with respect to the situation of. Firms
with differentiated products. In fact it is only recently that two
eéﬁnomists, Kennedy and Copes {1978), have provided a theoretical assess-
ment of the effects of product differenfiation upon production Tocation
of even fhe single plant firm. The producer of differentiated products ,
they argue, will show a tendency to situate at some centralized ﬁoint of
the market because the firm draws consumers located throughoqg the.market
area instead of a well defiﬁed geographic region as in the case of manu--
facturers of homogensous items. Such locational behaviour is apparently
influenced by a rather unique spatial consequence of product differentia-
tion which is _ -
. . . 2 reduction in the friction of distance to the extent

that the sales territories of the competing manufacturers wiil

tend towards a complete overlap in national markets except in

those cases where transport and distribution costs form a very

high proportion of the value of output. . . . Within an environ-

ment of overlapping sales territories the firm strategy is no

longer aimed at the total domination of its sales territories .t

but at gaining a maximum, or at least a commerciaily viable
market share (Dorward and Wise, 1978, 26).
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Dorward and Wise (1978, 28) also note that:
~ Given heterogeneous buyer requifements and the uéua] unequil
spread of economic and soctal activities over the market, it
seems more appropriate to expect those buyers with similar
product requirements to be concentrated in areas where environ-
mental opportunities. and constraints are similar. Thus the
market will be made up of geographical segments, each one
containing a distinct grouping of demand characteristics.
This gives rise to the probability of suppliers offering products which
appeal to groups of buyers rather near or at considerable distances from
the plant.. A study of the West German medium-size truck ﬁroducers and
particularly the Spatial market characteristics by Dorward (1979) pro-
vided confirmation of this. The.competitive process based on products
themselves and the spatial variations in demand for individual products
may have an impact upon whé;e product supplies are sourced. However,
particu]ar1y from the standpoint of the individual firm, these studies
provide only 1i%ited insights into product-plant assignment é&nd location
largely because of the focus on produgt differentiation at the induétty
Tevel, that is, between firms.
Product differentiation, it was noted, exists w%thin firms as
well. The recent study by Scherer et al. (1975) has advanced both the
d%&eoretica] and empirfcal considerations regarding the geography of =
mu1tiﬁ]ant operations méking sinye-, and more importantiy, differen-
tiated-product lines. They provide key observations on plant product
mix patterns, the role of economies of scale at the product, plant and
firm levels in product assignment, the efficiency of different product-
plant assignment strategies, product and plant nﬁmbers and, to a much
more }1imited degree, the features of product and élant location.

One recurring observatfon of Scherer and his collaborators on the

] subject of plant-product mandates is the “centralized" production of
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Tow-volume items and decentralization of highevolume ITines amongst
several plants of a multiplant system. The key factors leading to such
distr?butfonpatternsamongst the firms surveyed were apparently lot size
economies which "tug centripetally" and high transportation costs in
relation to product value which exert a pull toward geographic decen-
tralization (Scherer,'ét al, 1975, 302). Centralization refers obviously
to one or very few plants where low-volume lines are produced. Often

-

" these lines consist of specialized products which require special skills
to cdpef;jth unigue features, quality standards and frequent staétups.
They are generally prd&uced in the core'areas.‘ High-volume items tend,
however, to be produced in several plants located presumably in both the
core and periphery. Tyhether within a national contextlcore—oriented
plants are more likely to reveal a high degree of product-mix compared
to peripQeral plants, bécause core-plants prodqce several Tow-volume |
lines, w%abnot clarified b} Scherer, et al. (1975). Howevef, Magee's
(1968) analysis, indicating that there may be advantages for a firmm in
operating multiple Jine regional plants, suggests that pefiphera] plants
~ may not be less diversified compared to core area plants. And Scherer,
et al., (1975) do indicate that a firm pursuing a full-line strategy in
a1l its plants is not operating at a significént cost disadvantage com-
pared to an unbalanced, geographic specialization strategy. According
to Luttrell (1962), however, branch plants which are located at signifi-
cant distances from the main factory or corporate headquarters tend to
be larger, and self-contained and may duplicate all or part of the parent
factory's product range or perhaps become the firm's éxc1usive source of
certain product lines. Intermediate distance, semf—indeﬁendent branches

produce only parts of the firmm's product activities. d
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If the Canad%En experience is representative, it is probable that
the product-mix at foreign branch plants is usually highly diversif%ed,
especially if the plants are fuily prbtected by high tariffs designed for
import replacement. With pénalties on imports set deliberately high in
some foréign markets, multinationals have little choice but toidesignate
a full, if not a'rather‘extensive product Tine to those foreign plants,
if they wish to continue serving those markeﬁs. If, however, tariff
protection is removed, it does not necessarily mean that foreign branch
plants will be closed. The experience in such cases has been that some
firms reduce the number of product lines and rationalize to obtain
longer production runs, the extra volume being warranted if_the plant's
increased efficiency enables increased domestic ﬁarket share or exports.
In these circumstancesgathe product-mix of foreign plants may perhaps
be indistinguishable from that of peripheral plants located in the home
country.

Additiqna1 important insights into the practice of “international
product-plant assignment have been made by Valtz (1964), who investigated
a U.S. multinational operating plant in several wéstern Europeaﬁ coun-
tries and its decision to rationalize its production facilitie§ and make
~ each product in only one Tocation: His study underscored some important
variables in the rationalization process. Lower unit costs, the result
of Iongey production runs of single products was the principal reason
1eading to"a reallocation of product 1ines to plants. Besides these
advantages, Valtz also indicated the role of certain pecunairy costs
artsing from the planned change, including factory retooling expenses,
worker retraining, possibility of layoffs, the risks of extreme specia-

17zation, 1o§s of established suppliers and the expense of medifying
A
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products to suit individual markets. However, although he idegtified

the problems relating to product-plant assignment, he did not discuss

the f?n§1 asstgnment dectstons, and henée did not reveal the locational

fgatuf@g of assignment. ; -

| International rationalization may be the initiative of individual
companies (Science Council of Canaga, 1980), a corporate adaptive res-
ponse to changed environmental circumstances. For instance, the forma-

" tion of the European Economic Community prompted greater product special-
ization on a p?ant—by-piaﬁ{ basis tb obtain product specific scale econo-
mies (Grube]? 1977, 80). However, freer trade, ﬁer se, may not be suffi-

~cient to trigger spontaneous product realignment. Delays in rationaliza-
tion may sometimes be traced to the finps themselves or individual na-
tional governments. Evidence obtained by Scherer, et al. (1975), for
instance, on S.K.F.'s Western Eur?pean operations suggested that ratio-
nalization was deltayed for a decade after the EEC's formation and when
it did occur it was the pressure of éompetition from cheaper Japanese
imports and, ostensibly, greater savings to be had through spatial product
specialization that finally stimulated the action. In addition, respec-
tive national branch plant administrators are known to Jealously protect
the perceived interest of their own operations,--especially when they
enjoy a strong degree of corporate autonomy,--and oppose product rational-
1zation schemes (Valtz, .1964). Further, national governments, like branch
plant administrators, are inclined to be wary of international rationaliza-
tion schemes undertaken by multinational corporations especially when
there exists the prospect of Tosing key product activities and perhaps
even a manufacturing facility without comparable replacements, On occa= .

sion such fears are translated Tnto written safeguards, such as the
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CanadalS, Automotive Products Agreement, 1965 or legal instruments in the

fdrm of non-tariff barriers or simpﬁy covert action and political pressure.

Product-Plant Assignment Change and Location
Nith regard to product-plant assignment, one study worth noting
is that by Berry (1967), who analysed plants belongiﬁg to the 494 largest

U.S. industrial corporations listed in the Fortune Plant and Product

Directory, 1961 and 1966. Part of his analysis revealed that these
plants "are by no means tied to particular products even over as short

a period as five years . . ." when products.are measured at the two- and
four-digit Standard Industrial Classification code level (Berry, 1967,
41§). He further gquestioned the view that companies add and drop pro-
ducts chiefly by closing old plants and acquiring new ones in view of
the evidence ;ha§ there is substantial entry and exit amongst industries
occurfing without shutting down or adding.separate plant facilities.
Given the additional finding that no significant change in the degree

of plant specialization occurred over his,;naTysis peribd,'1960-65, he
concluded that the “"capital represented by plant facilities is evidently
more, mobile than the theory underlying . . . investment models has
assumed". At least part of the fixed capital of modern manufacturing
can. be allocated readily among different manufacturing activities (Berry,
1967, 419-20). Circumstances that lead to change in plant product man- .
dates and geography inciude product_tqngover, plant rationalization

and fluctuations in product output.

Product Turnover

For reasons aliuded to earlien,;a firm may fiﬁd 1t necessary to

market new product 1ines or withdraw aging or unprofitable items.

-
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Turnover of products within'a firm has a dirgtt impact on the product- -
mi£ of particular plants. A product may be pddéd to some plants while
for others products ma; be removed. For yet a third group of plants,
although, the number of items may not be altered, the specific jtems that
' copstituté the plants' product portfolio may be chaﬁged. Further, the
rate of product turnover and hence plant-product change no doubt varies
considerably between industries, depending probably on stability of
market preferences, degfee of non-price competit%on, and developments in,
product and process technologies.

The Titerature dealing with the product 1ife cycle model offers
some insighfs regarding the production location of-rew and mature (stanQ
aardized) products; A key feature of the product 1ife'cyc1e is the
changes in relative importance of individual production factors. during
vafious phases of the product cyclie (Vernon, 1966). The "introduction'
‘.phase is usually characterized by low capital intensity largely because
of relatively short production runs and rapid1y:changing-technology:'Firms
rely a great deal upon external economies, subcontracting and specialized
human skills in £he scientific and engineering fields. During the
‘growth' phase individual firms confront demand which is increasingly
price elastic. Mas; production techniques characterized by a higher'
capital-labour ratio become 2 necessary means to reduce prices as industry
competition also grows. Finally, in the 'mature' stage, production and
technology remains relatively stable with few innovations of importance
and production is characteristically large scale, Capital, consisting
of Targe amounts of specialized equipment, and unskilled and semfnskil]ed

Tabour are production factors particularly important at this stage.

!
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Enterprises "respond to changing critiéa] input reduifements by
altering the geographic Iocation.of production to minimize-costs and
thereby insure competitiveness‘in a tightening market" (Erickson and
Leinbach, 1979, 58-3). Thompson (1965) noted fhat the production, site-
of a new product is likely to-be the metropolitan area, which is also
the location of the firnfs principal plants and management functions--in.
other words, the core are;. Availability pf critical external economies
and specialist skills at metropolitan areas is the major 1ocatiopa1 :
- attraction. . Increasing competition may forcé the relocation of produc-
tion at larger scale branch plants in smaller cities where Tabour and
other cost savings are available especially when produéts are staﬁdard-

ized and production processes are routinized over Targe volumes (Pred

>

1974, 7). Thus, as products became increasingly older, production
assignment within corporate systems shifts to:

. . . Location in the "urban field" of the metropolitan

area wherein the organizational headquarters are Tocated, or
into distance urban fields or even interstitial nonmetropolitan
areas at some distance’from metropolitan population concentra-
tions (Erickson and Leinbach, 1979, 60).

Production will further ‘diffuse' to foreign Tocations when the
product reaches an advanced stage in its 1ife cycle. Crookell
(1970) has provided one of the more interesting‘attempts to
evaluate Vernon's ideas. He was able to verify Vernon's basic thesis
in a study of the Canadian major electrical appliance industry. Essen-
tially, he found that products early in their 1ife cycles were generally
produced in U.S. plants and imported into Canada. Mature products, how-

ever, were eventually assemh]ed or manufactured in Canadtan-based branch

plants of U.S. multfnationals. He érgued that even with the removal of

-
-
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tariff barriers, this'genera1 pattern woﬁ1d be perbetuated. A]though,
there would be some rationalization in the product-mix or lines between .
U.s.- and Canadtan-based plants,

The specialized Canadian plants would then be in continual
danger from dispiacing ihnovations originating in the U.S.,
and threatening to capture the market currently supplied by

Canadian production. The economic viability of subsidiary
production operations would be cdnstantly under review by

N parent organizations as market conditions changed under the

impetus of innovation.” Since managerial and marketing
decision power would logically be centralized in the U.S.

it is Tikely that some legislated safeguards would be neces-
sary on an ongoing basis to ensure the survival of Canadian-
baSed production operations, and with a varied and changing
product—?xx, these may prove troublesome to enforce (Crookell,
1970, 80

An important feature of the prodhct cyc]e model is the definition
of ‘new products'. According to Vernon (1966) they refer to products
which are not only technologically new, but are also unfamiliar to
buyers—-god&s which cater to newly realized wants. Finger (1975) points
out that there are many Broducts with new technology but essentially old
product lines and that do not necessﬁrily cater to newly realized wants.
Given that the majority of so-éailed'new prgducts,today do not fit

Vernon'*s definition, interpretations of spatial diffusion based on the
product 1ife cycle model require careful scrutiny. 1

Other studies have guestﬁoned the validity of the product cycle
model. For instance, in é.;ecent analysis of five multinational firms .
and fifty-two proddcts, Leroy (1976) found that firms used a variety of
alternative strategies to diffuse their products. For products developed
in the firm's parent company, three product strategies were commonly

adopted; (1) domestic production fb]lowed'by exports only; (2) domestic
7

productton followed directly by forefgn production with no . exports: and,
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(3) domestic production followed 5y exports, then jpreign production.t
~ In essence, sﬁﬁtia] assignment of p}oduction does not necessarily fol- .
- Tow the spatiéi seqﬁence of the product life cycle model. ‘In general, - ]
consumer -products have a greater likelihood of being introduced and
'manufacfured simultaneously in the home country and internationally.

The' degree of noveity of a product, however, p1a§s an important role in
determining the time lag before it is introduced into international
markets. Leroy found that‘totally new products had considerably longer
time lags, over eighteen mgths, compared to two to seven mon;hé for

* products that were minor modifications 1in terms of performance relative

to the previous product the firm was marketing. Products that were
‘characterized by technological novel;y (newness of the production pro-
cess) were usually exported from the home country fgther than produced

at foreign locations.

Genena1iy, overseas produétib& is considered to be synonymous with
foreién direct investment and the establishment of new plant facilities.
What would be the most obvious pattern of product assignment, if plant
facilities are already in place? The plausibility of simultaneous pro-
ducfion in parent- and foreign-nation plSnts would depend on the reta-
tive significance of what Fayerweather (1978, 220) termed as “fragmenta-
tion-conformity influences”. Production is least likely, presumaély,
when fragmentation‘is strong, that is, the standard of living, 1ifestyles,
tastes, etc., are vastly different from the innovating nation's, and
hence demand for the new p;oduct is very limited. In contrast the pro-
bability of simultaneous production s greatest wheﬁ conformity influen-

ces predominate and when some reasonable economic threshold is reached,

For plants located in nations which are in some ways economically
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integrated with the parent nation, the chances of obtdining new produét

mandates are comparable to a périphera1 plant.

Plant Turnover ' -
Generally, new plant locational decisions are relatively rare,
resulting in a high degree of locational inertia, which js often con-
sidered as a failure to respond to some new equilibrium position. But
Townroe (1974, 291) observesé”_i

For the individual finn,.hdwever, Jocational inertia may be

highly rational. . . In maximizing profits and returns on

capital, there are clearly costs of moving or of closing a

plant. Furthermore, a location sub-optimal in operating

expenses may still be optimal in returns on capital, especial-

1y when locational incentives from a governmental agency are

accounted for at least in the short-run amortization perioed

of the initial investment. Short-run benefit is accepted

rather than a positive long-run benefit, which may be greater

but is associated with a high degreggpf uncertainty.
However, the number of plants operated by a large enterprise seldom
remains fixed, especially in the long run when firms have the option to.
adjust their stock of plants to meet specific corporate requirements
(Krumme, 1969). For instance, old plants may be closed or sold and new
facilities may be constructed or eTse acquired.

Age of plant, antiquated equipment and inefficient piant layout
in the wake of technological advance or a location which no longer meets
current material-sourcing or marketing requirements may be serious enough

to force a permanent closure. Duripg periods of sales expansion, these
plants may gain a temporary reprieve, but in periods of depressed market
conditions, closures may be -speeded up.” Further, plant closures may in
circumstances be part of some major corporate rationalization plan, in
which case, product mix within the surviving system of plants may be

reorganized (See for example Fleming and Krumme, 1968; Hayter, 1976).

a4
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Watts (1974) who examiﬁed the spatial changes in large corporations has
schematized the patterns related to ratfonalization (Figure 3). An
éxp]ic?t feature of Watts schema s that product realigﬁment amongst a
firm's plants may be a parﬁ‘of the rationalization process. In his .
example, rationalization proceeeds from a situation (A) in which a]I-
Plants have identical product mandates. The firm then has three alterna-
‘tives. It can retain all its plants, with each specializing in just one
product (B) or it can abandon all except oné plant which produces all
four product Iines; but at an expanded scale (C). A]térnatively, it can
close all previous locations and move all production to a new an enlarged
facility (D). ngera11yl the options for rétionalization indicate the
possibilities of securing preduct-specific scale econcmies (case B) or
perhaps plant'economies'of'scaIe (cases C and D). C]ear]y; Watts' schema
is highly simplified as to the range of alternatives avéi]ab]e to the
firm. There may indeed be numerous possibilities of assigning the four
products between the polar sitﬁations depicted by A and B.

In contrast, new plants may be established to replace old, uneconeg-
mical plants which have been closed, to develop regional markets for
existing products, to take advantage of labour or perhaps other produc-
tion factors, or to produce‘a new generation of products which require
processes and tooling not available at exist%ng plants . (Krumme, 1970;
North, 1974; Sloan and Miles, 1980); Plant product-mix may remain unal-
tered when (a) a new plant is built to replace an obsolete facility since
products from the latter may simply be transferred to the former, (b) a
new plant is constrﬂcted to produce a géneration of new products, and
assuming that thesé new products do not replace older lines prodaced in

other plants, and (c)-a new plant is constructed to serve some regional
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Figure 3: Hypothetical Rationalization Strotegies for a
Multiplont, Multiproduct Enterprise
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market which has attained an economic threshold sufficient to support

a separate facility. Rowe§er, change may occur wheh a new piant_adds

" to firm capacity and firms reallocate product 1ines from other plants

to the new plant. ‘In this case, product chahgé will be observed in

plants which have been deprived of the manufacture o% particular product

lines.

Qutput Change

Production of individual lines often fluctuates over a range of
outputs, the result of uncertainties'in demand and perhaps a feature of
the product T1ife cycle noted earlier. Given the presence of scale
economies in production and distribution,productjon may take place in
larger numbers of plants at increasingly higher output 1e§els, a factér |
which alters plant-product mix. However, which pafticu]ar plant loca-
tions most 1ikely to be affected by variations {n output leveis has not

been made explicit in any of the studies reviewed. )



CHAPTER III

THE NORTH AMERTCAN AUTOMOBILE INDUSTRY:
DEVELOPMENT AND STRUCTURE

The automobile industryis ohe of the largest, most important and-

highly concentrated hanufacturing'sectors in North America. The industry

produces a highly differentiated product in integrated‘1arge scale plants
located around the Gréat Lakes region and assembles a large proportion of
the finished vehicles in several decentralized plants in the U.S. and
Canada. This chapter outlines; briefly, the growth of the industry, its
principal firms énd its evolution into a differentiated'o1igob01y. In
addition, there is an o;t1ine of developments relating particularly to -

the Canada-U.S. Automotive Products Trade Agreement of 1965.

Development of the United States Auto Industry

The U.S. auto industry, had its beginnings at the close of the
last century. The pericd until 1910, marked_by‘pioneering, experimenta-
tion and rapid growth, saw numerous firms entering and leaving the indus-
try with nosingle producer attaining 2 posigjon of dominance. Following
development of the gasoline automobile at tﬁé gnd of the nineteenth
century and a steady expansion of demand, the number of automobile pro-
ducers grew from a dozen to nearly seventy between 1902 and 1913
(Table I). .This rapid increase was the result of Timited capital
requirements and the relative simplicity of the manufacturing process

which consisted primarily of design and assembly of vehicles. Parfs and

g :
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TABLE 1
STRUCTURE OF U.S. AUTOMOBILE INDUSTRY 1902-1922

YEAR ENTRANTS EXITS FIRMS REMAINING
1802 - - 12
1903 .13 1 24
1904 12 1- 35
1905 2 3
1906 6 1 43
1907 1 0 48 _
1908 ' 0 2 52
1909 - 18 1 69
1910 PRt 18 52
1811 3 2 53
1912 12 s 57
1913 20 7 70
1914 - 8 ‘7 71
1915 .10 6 75
1916 6 7 74
1917 \ 6 76
1918 1 & 71
1919 10 4 77
1920 12 5 84
1921 5 1 88 -
1922 4 9 83

Source: Epstein (1928, 176-7).
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compenents were usually made to specifications by speciaiist firms
(Lanzillotti, 1971, 25). Some of the leading car firms of the périod
inc1uded the 0lds Motor Works, Ford and Cadilléc which collectively
manufactured more than a th{rd of the cars produced 1n‘the United States
-(U.S. Senate, 19583 4). Deﬁpite the youthfulness of the indpstry, pro-
_duot differentiafion was increasingly the basis of competftion amongst
the producers. |

The end of the first decade of the 20th Century was marked by two
major developments. First, General Motors (GM) was organiied by William
C. Durant who purchased the Buick Motor Company in 1908 and proceeded
to acquire control of over twenty automobile and/accessory firms includ-
ihg Buick, Cadillac, Oldsmobile aﬁd Oakland by~1909 (Boyle, 1974, 85).
The expdnsion~of GM continued into 1910 with more acquisitions of com-
panies producing cars and accessories until Durant overextended himself
and was reTieved of his position of leadership in GM. Durant, subse-
quentily proceeded toiorganize the Chevrolet Motor Company which even-
tually prospere# to the point that he was able to Fegain control of GM
in 1915, by 5ki11fu11} trading stocks and with strong financial back}ng
of the Du Pont family. Following the Chevrolet-GM union, a new company,
in essence the present GM, was formed.

Second, Ford began to make a major impression on the industry
with the famous Model T, a utility'vehicie which had a standardized
design for several years. The introduction of this car and its subse-
.quent popularity enabled Ford to capture a major share of the U.S.

- market, an event which was undoubtedly aided by.a famous innovation--the
assembly line technique of production introduced in 1914, which reduced,

rather substantia]]y; the cost of production {Abernathy, 1978).
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During the second decade‘}ord pioneered the spreading df final
automobile assembly plants throughout the Americén market. His idea
involved producing parts in specialized plants in the Detroit area and
shipping themﬁassembled or in some cases unassembied to regional plants. -
From 1910 to 1917 Ford established regional assembly plants{in Kansas
C{ty, Long Island, Chicago, San Francisco, Memphis, Los Angeles, St.
Louis, Denver, Portland, Seattle, Columbus, Dallas, Hou§ton, Minneapolis,
Indianapolis, Pittsburg, Atlanta, Cincinnati, Cleveland, Louisville,
Buffalo, Milwaukee, Washington, Oklahoma City and Omaha (Boyie, 1974,
93-4). Duriﬁg this period, the most active years of capacéty decentra-
lization was 1914-1916.

Notable features of decentralization were that each plant was .
Tocated jn the majoﬁ city of its region.‘ Each city was also a major
freight breakpoint. Each plant served its region as the principal pro-
* duction source and fegional sales office for dealership supervisfon, as
well as for the training of local repairmen. After 1925, each plant
was equipped with the 1ight hand tools needed to ‘frame' the major steel
body sections with extensive painting lines. The introduction of these
process capabilities and the decentralization of assembly capacity
created the basic outline of today's assembly plant (Abernathy, 1978,
120). '

Although Ford was the acknowledged pioneer in assembly plant
decehtralization, other major firms rapidly followed the same strategy. ]
Chevrolet, established in 1913, began large scale production following
its union#ith GM and was decentralized from the very beginning. In

1916, Chevrolet produced about 70,000 cars, of which a third were sourced
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at Flint, while the remaihder came from five other plants: Tarrytown,
Oshawa, St. Louis, Fort Worth and Oakland (B]oomfie]d, 1978, 169-76).
Despité active decentralization of assembly operat{ons, the Midwest,
particularly Detroit, became the most important centre of the automobile
industry (Boas, 1961, 223)." |

The second decade of the 20th Century was also marked by the
development of a mass market and more importantly an increase in indus-
try concentration. Ford's success as a result of the Model T and assem-
bly line techniques and GM's rapid growth foI]owing a series of mergers
and acquisitions caused industry concentration to increase moderately -
despite the steady entry of new producers.

Throughout the ma;or part of the 1920's, Ford remained America's
largest auto producer, but after 1921 the company's share of the market
declined frommore than half to @bout one third by the end of the
Twenties. Ford's failure to r;spond to. the changing nature of demand
for something beyond a basic economical and dependable automobile, which
the Model T provided, was the root of the company's decliqg. Chevrolet,

a competingqproduct made by GM, though more expensive, offered not only
| better appearance, performance and engineering features, but also a car
the public increasingly preferred (U.S. Senate, 1958, 6).

During 1927 and 1928, GM became the largest producer when Ford
halted pro&uction and switched fmom the Model ‘T' to Medel 'A'. Ford:
regainéd the title of largest firm temporarily, but since 1931 GM has -
been the Tndustry's'biggest producer in North America (dgite, 1977, 175).
Besides a successful managémgpt system based on several autonomous divi-
sions, important marketing s?rategies which propelled GM to the forefront

were the sale of a broad range of cars "for every purse and purpose® and
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the annual modification of cars by introducing engineering advances,
convenience improvements aﬁd éxteriot and interior styling changes.

This' latter strategy was of paramount importance because it was directed
at replacement demand which became an increasingly important part of the -
automobile market.{White, 1977, 175). The:former strategy enabled the-
company to offer products that would meet the demands of a heterogeneous
market.

Another major feature of th%s period was the formation of a third
major auto firm, Chrysler in 1925. WéIter Chrysler, a former GM employ-
ee had earlier become president of the Maxwell-Chalmers Corporation. In
1924 the company introduced a car, the Chrysler 6 which featured a high
compresswon engine and other engineering features which made the car an
instant success. Following this, Walter Chrysler took control of the

firm and named it after himself. In 1928, he acquired the estate of the

Dodge Brothers and introduced the Plymouth and DeSoto makes in the same

By thelend of the 1920°s, the U.S. automobile industry had already
assumed the main structuraT features which have persisted untii the pre-
sent. The auto market, for instance, was dominated by three large firms
which controlled seventy-two per cent of total sales o? 4.6 million cars
in 1929. "Entry into the industry was 1ncreasjng1y d{fficult during the
late 1920's. By 1929, the number of surviving firms had dwindled to

less than half the eighty-four that were active at the start of the
decade (White, 1977, 176). Furtﬁer, during this period, assembly opera-
tions are believed to have reached their widest geographical extent.

Ford operated thirty-one U.S. and four Canadian plants in addition to

‘home' plants in Detroit and Windsor, Ontario. Chevrolet cars é]one
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were assembled in twelve plants across the continent (Bloomfield, 1978,
166‘7) . .

Since the late 1920's, the total number of assémbly plants has
decreased markedly outside the Midwest, and by 1935 the number of Ford
‘plants had decreased to fifteen. In the mid-1930's, however, GM grad-

" ually increased its branch plants, after the formation of the Buick-
.01dsmobile-Pontiac division. So did Chrysfeé*wheﬁ'é number of facili-
ties outside Detroit was added.

The decade of the 1930's was a period characterized by a substan-
tial exit of producers. The Great Depression trimmed‘auto sales to a
mere fraction of the level attained at fhe eﬁd of the previous decade.
Many companieé that met with failure were mainly small firms. Those
that did survive,--Studebéker, Hudson, Nash, Packard and Willys (Ihe
'Independents'),--fried diversifying their product lines but met with
Tittle success, largely because of sbft market conditions. Ford jumped
into the act as yell in 1938 when it introduced the Mercury,.thus adopt-
ing a strategy gTrgady employed by its two largest rivals. Meanwhile,
the. technology and design of automobiles underwent some revolutionary
changes. Bigger and heavier cars.with large engines, enclosed steel
“-bodies featuring 'aerodynamic' designs and automatic transmissions became
increasingly common (White, 1977, 177).

The decade of the 1940's was another major milestone in the U.S.
‘auto industry. The ocutbreak of World War II led to a cessatéoﬁ of 511
automobile production by the eight surviving firms in. the industry, GM,
Ford, Chrysler, Studebaker, Hudson, Nash, Packard and Willys. Production
did not resume until 1946_fo]10w1n§<the end of the war. Pent-up demand
for cars during the postwar  era, and easy access to wartime factories

+
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and machtnery, made it poss1b1e for new firms to enter the auto 1ndustry
'(Banner, 1953, 38). Two firms that did eventually enter the 1ndustry
and produce cars were-Kaiser—Fraser and Crosiey Motors. . The latter
folded in 1952 while the former merged with Willys n 1953, but even-
tually ceased productjon.§n11955; ‘Fofd, which had slipped into third'
place behind Chrysler in 1937 regained its second plece standing‘behine
.Gﬁ in 1948,'after a timely reorﬁanization of'thé-company ahd-intro&uction:
of a hwgth successful postwar car which rescued 1t from the\brink of
financial disaster. . BN B o AN :

Despite generaIIy favoureble demand conditions;.auto production:
during the immediate pbstwar period was‘hampered by meterieI shortagee;
prxce controIs and also the Korean War. The end of host111t1es and 11ft-

' 1ng of controls. Tn 1953 enabled product1on to expand rap1d1y once again.
For the Independents, however, the F1ft1es was another stdrmy period.

in generai—they had hfgher manufacturiﬁg_costs compared to the Big Three
and eere producing cars which* Tacked consumer appeal because of the
‘absence of power and convenience features. Faced increasinjly with finan-.
cial difficulties, seQera] mergers followed between the Independents.
Initially, Willys united with Kaiser-Frazer in 1953. Then in 1954 ;- fludson
merged with Nash to form American Motors while Studebaker teamed up witﬁ
Peckard.' Unfortunately for some, merger offered only a brief lease of
Tife; Kaiser-Willys eventually ceased operat1ons in 1955 and Studebaker-
Packard did likewise in 1966 The only surviving Independent is Amerjcan
Motors, which for many years remained the fourth major domestic producer
.- until 1978, when the Voikswagon of Amer1ca Corporat1on commenced produc-

tion of cars in Pennsylvania. With the dem1se of most Independents and

their considerab1y weakened state, the Big Three's dominance of the U.S.
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auto market was more significant than before, a situat%on which has con-

tinued until the present.

Development of the Canadian Auto Industry

In Canada,‘deve1opment of the automobile industry was closely-
related to dévelopments in the United States. Although automobiles were
built bgfore the turn of the century, commercial ménufacture did not com- ‘5
mence until 1904 when a grodb.of Canadian businessmen organized thefigzi’//
Motor Company of Canada and obtained exclusive rights to produce Fofd
cars for sé}e in Canada and elsewhere in the British Empire outside the
Britiéh Islés. Production began, initially on a modest scale aZ? con-
sisted of installiing bodies and wheels on chassis de]%vered from Detroit
(Ro&a] Commission on Canada's Econcmic Prospects,! 1956, 2-3). Gener- .
ally, it was the thirty-five per cent tariff the industry inherited from
the carriage building trade that made possible the assembly of American
cars in Canada. The tariff, dégigned to protecf.ihe Canadian industry
from U.S. imports did not, however, prevent the failure of automobile

firms, and those that eventually survived were allied to successful U.S.

auto firms.- ' . . - .
. il
In 1907, a Canadian company, the McLaughlin Motor Car Company of
Oshawa, established by R. S. Mclaughlin, produced a vehicle of Canadian
design with engines sdbp]ied by Buick Motor Company of Flint. Later in
1915, Mr. Mclaughlin organized the Chevrolet Motor Company of Canada to

produce Chevrolets under an agreement with the Chevrolet organization

in the U.S. Both these companies were amalgamated in 1918, and reorga-

nized as GM of Canada, Limited (Royal Commission on the Automotive

o

- lHereafter RCCEP.
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Industry, 1961, 5). °

.Other firms that featured'prominent]y in Carnada's auto industry
included the Studebaker Company which entered into production o?'ﬁars
in 1910 at Walkerville (Windsor) but ceased in 1936 following revisions
'in the Customs Tariff in 1936, only to resume-production in 1948‘at
Hami]tbn. ‘ -

Canada's third largest car producer, Chrysler, was organized in
1925 as the successor to the Maxwell-Chalmers Motor Company (Canada) at
Nindsorf Four years later, in keeping with developments in the U.S.,
Chrys1er Canada absorbed Dodge (Canada) and also organized the DeSoto
and Plymouth Divisions (Motor Vehicle Manufacturers;Association of
Canada,? 1970, 5). .

.American Motors, Canada's fourthllargest automobile firm tracés
its origins to the predecessor Nash Motor Company which begggngqpo pro-
duction in Toronto in 1946. fwo years after the formation of American
-Motors in the U.S., tﬁé Canadian counterpart was organized through the
merger of Nash and Hudson, then operating ou; of Tilbury, Ontario.
Following the merger, Canadian production of cars ceased and autos were
imported from the U.S. for a number of years before production resumed
in 1961 in a new plant located at Brampton (MYMAC, 1970, 4).

Besides the U.S.-owned firms, an EurOpéan firm, Volvo of Sweden,
a1s§ produces cars in Canada. Since 1967, Volvo has been assembling

cars first at Dartmouth and later Halifax, Nova Scotia. French Rgnault

motor cars were also assembled in Canada, at Ste. Bruno, Quebec, beginning

THereafter RCAI. \j>

2Hereafter MYMAC. 4
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in 1969, but production has since ceased (MVMAC, 1970, 8). Japanese
Toyotas were also produced briefly &t Poinf:Edward. Cape Breton:Island,
but assembly was dxscont1nued in 1975 | ,

The Canadian automot1ve 1ndustry is concentrated 1arge1y in
Southwestern Ontario. Ford which began in Windsor re]ocated its motor
vehic1e operations in 1953 to Oakville where 2 giant plant, then reputed
to be the largest in the Commonwealth, was erected. A second assembly
plant, smaller than Oakville, was built aﬁ St. Thomas in 1367.
Chrsyler's growth and expansion were concentrated largely around Windsor.
“‘In 1929, the company erected a new passenger car assembly plant at the
outskirts.of fhe city. GM of Canada has developed Oshawa into one of
Canada's major auto producing centres. At this location GM's operations
consist of an industrial complex manufécturing 21l ‘manner of auto compo-
nents, trim, finished passenger cars and trucks. |

In recent decades, GM is the only major firm to assemble cars in
Canada outside Ontario, loc;ting a new pjantrat Ste. Thérése, Quebec,
twenty miles north of Montreal. Prior to World War 11, however, various
attempts had been mdde to_decentralize assembly operations from Soﬁthern
Ontario, notably with the eéstablishment of branch assembly plants in
St. John, New Brunswick, Montreal, Winnipeg and Vancouver b& Ford and
in Regina by GM. TQE§e plants generally proved uneconomic and were
closed éither priorltﬁ or during the Tast war. An exception was Ford's
Vancouver plant which was regpened in the postwar period but was subse-
quently closed in 1950 (RCCEP,-1956, 49). |

From a geographical standpoint a]] Canadian assembly plants today
are located on the Windsor-to-Montreal axis, historically Canada's larg-

est concentration of manufacturing and population. Opportunities for

/4
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the takeover o% infant Canadian auto firms:(as inh GM's and Chrysler's
cases) and the geographical proiimity of thé'regiod to pa;ent firms
headquartered in Detroit, no doubt influenced the location of'assembly
facilities during the early years and decades later as well.

The most notable fegtures of Canada's auto industr} are the over-
whelming dominance of that industry by the U.S. and the high concentra-

tion. The principal producing firms are directly owned and controlled

:by u.s. parent organizations. Préducts made in Canadian plants are
designed in the U.S., while production processes and_techno]qu follow
closely those developed by their parept_companies. Further, many inputs
and comﬁonents that make up the Cahadiéﬁ product are manufactured in the
U.S;‘ hlthough in the processnthe Canadian auto sector shares in the
Iarﬁe scale economies achieved by the'U.S., it also has little choice
but tohéccept certain features of the U.S. industry, such as the multi-
plicity of modeis and frequent model changes. |

From the start, Canadian car ﬁroduction wés dominated by members
of the Big Three, Ford, GM and éhrys1er. In the ensuing years, this
dominance has increased as smaller producers failed or ceased prodyction
or switched to importing. From 1947 to 1960, for iﬁstance, the Big
Three produced between ninety-four and ﬁinety-nine per cent of a11 pas-
senger cars (Table 2). Ford, once the leading producer, dropped into
secand place behind GM in the postwar years and progressively accounted
for a smaller share of Canada's total preduction. Chryslier, the third
largest producer also saw its share of production shrink, from twenty-
seven per cent in 1948 to fifteen in 1960. Meanwhile, GM's strength

grew from modest to substantial, at the expense of both Ford and

Chrysler.
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. 4 "
The North American Automobile Industry Since 1965

Despite the broad similarities in the U.S. and Canadian auto
industries there Qaé nevertheless, a notable difference: automobile
manufacturing'costs_in"Canada were highér than fhose in the_U.S.

(RCCEP, 1956, 75), mainly because of smaller sca]é operations and‘fariff

legislation. In respect of the latter,'the RCAT (1861, 9-10) solemnly

notes:
There are many parts the cost of which in the United States,
with rits high volume of production, is so much lower than

. in Canada, with its much lower volume of production, than

even high rates of duty would not suffice to induce the
Canadian automobile manufacturer to buy or produce them in
Canada. If a duty were imposed, these parts would still be
imported, the Government would collect revenue, the Canadian
consumer would pay more for his automobile, and the Canadian
parts manufacturersmight well find that the higher prices
of automobiles would reduce sales and thus reduce the demand
for those parts which they could and did produce.

During hearings before the Royal Commission on the Automobile
Industry Vincent Bladen, the Commissioner, received a number of proposals
from car producers and labour representatives regarding the integration
of thé.Canadian and U.S. auto industries. The Ford Motor Company indi-
cated that integration of production-sgbject to "inter-company and
inter—government agreement to insure continued growth of the Canadian
industry . . . could result in important benefits to Canadian consumers
through lower priceg" (RCAI, 1961, 41). American Motors noted the <
feasibility of international company-to-company arra;gements which would

permit companies to establish

. an international manufacturing bridge between them-
selves. . , . Under this system, each country would be encour-
aged to produce not only the product or component which it is
best able to produce but also to develop the basic skills of
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manufacturing rather than depending on the elemental art of
assembly alone (RCAI, 1961, 41).

These proposals were supported in principle by the United Auto-
mobile Workers ZUAH) Union which acknowledged that the basic problem
facing the Canadian industry was low production volumes, one that could
“scarcely be dealt with by attempts to increase tariff protection". In,
their own brief, the UAW went on to propose that

The Commission examine the feasibility of an international
agreement which would permit free trade in the products of
any motor vehicle manufacturing company provided that the
company produced in Canada or had produced for it in Canada
@ quantity of motor vehicles and parts, sufficient to assure
maintenance of current levels of employment at current pro-

duction volume and future increases in empioyment parallel

with the growth of the company's Canadian market (RCAI,
1961, 43). ‘ ;

-~

There were, of course, partTés_that did not share the opiﬁions
on integration. Automotive parts producers in particu1arkfavoured.
greater rather than reduced protection. In its re&onnmndations to the
Canadian government, the Commission did not forward any integration
schemeg but instead proposed changes to the excise tax, import duties
and content requirements, which were a]regdy in effect.

Following the Report of the Royal Commission, the Canadian Govern-
ment adopted the recommendations on the removal of the excise taxes and
the vaiuatioq basis for sales tax purposes which discriminated against
domestic producers, but there were other recommendations which were not
immediately enforced. In 1962, the Government instituted a duty remis-
sion scheme on automatic transmission and engine blocks, on*condition
that manufacturers exported Canadian made parts over and above the level

attained between November 1, 1961 and October 371, 1962. 1In 1963, this

A
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scheme was extended to cover imported vehicles and original equipment.
Although it received the aeproval of industry and labour on both sides
of the border, as well as the U.S. government, there was also the poss1-
bility, because of a pet1t1on Tiled by a U.S. parts producer in April,

- 1964, that such a scheme in fact subsidized exports to the U.S. through
a "bounty or grant", as defined under the U.S. Customs Act of 1930. If

'\Euch circumstances were proven, the U.S. Treasury Department could
1mpose counterva111ng duties against Canada.l Fears on the part of the
U.S. Administration, that such an event wou;§h0n1y be -detrimental to
the U.S.-Canada trade and econom1c re1at10ns, led to an urgent search
for a mutually satisfactory solution (Dykes, 1977, 46);

~ The 1ntegrat1on scheme, first raised by Canada in September, 1964

nggldly gained the approval of U.S. officials and after several mo;ths
of negotiations between the respective national governments and labour
and industry representatives, the Canada-U.S. Automotive Products Trade
Agreement (APTA) wes signed in January 1963. The event marked a major
turning point in the history of both auto industries, Canada's in parti-.
cular. For Canada, it was "part of*an evolutionary process which may
be traced to tﬁe Canadian content scheme of\Ibzs which represented the

- first of a series of attempts to reconcile a protective national ho1icy
with the necessity for Canada to keep pace with an increasingly ddmpeti-

\

tive world" (Reisman Commission, 1978, 25). \

)\
Briefly the principal objectives of the APTA were: ~

(a) To consolidate the two markets into a s1ng]e automotive
market, allowing increased benefits of specialization
and 1arge scale production; -

1See Inquiry into the Automot1ve Industry Simen Reisman, Commis-
sioner, (1978, 24), hereafter referred to simply as - the ‘Re1sman
Comm1ss1on (1978)'
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(b} To remove trade barriers, allowing industfies in both
countries to participate equitably in expansion of the
market; ' '

(c) To provide conditions that could allow market forces to
determine patterns of investment, production and trade

»

in vehicles and parts on both sides of the border.
Although the objective of the APTA advocated free trade, the details
surrounding the Agreement quickly put an end to such projections. Duty—
free import into the U.S. was permitted provided at least fifty per
cent of the apﬁraised customs-value of vehicles or components imported
from Canada was either Canadian- or-U.S.—made. This condition effec-
tively discouréges a third country from shipping almost completed cars
into Canada andlwith a 1ittle more assembly work, reshippjng the same'
cars into the U.S. duty-free.GTA vehicle brought into Canada duty-free,

- has to be imported by a Canadian manufacturer of that class of vehicle
covered by the Agreement. Further, the manufacturer must have produced
that type of vehicle during all four quarters of the 1964 modeT-year
and every year since. Not less fhan seventy-five per cent‘of the manu-
facturer's sales of that type of vehicle, moreover, has to be made in
Canada. A final restriction is the proportion of value added in
Canadian-méde vehicles ﬁust.at least equal that attained in the 1964
model year. Since the Agreement contained no assurance for growth in
the Canadian automotive sector the Canadian government elicited commit-
ments from domestic manufacturers to increase the Canadian portion of
North American auto production. Although these commitments were made
outside the provisions of tﬁe Agreement itself, they nevertheless com~
plemented the text of the A;reement. Producers agreed to increase the
Canadian value added in autémg;i]es by sixty per cent of any year-to-

year increase in sales over th )1964 base (Beigie, 1970, 48),

( f’
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The provisions of the Agreement have encouraged the restructuring
of the industry as a wﬁo]e. Although it is beyond the scope of this
fection to detail all the instances of rationalization, the effects on
product-plant mix and assignment of special interest here will bélmen7
tioned briefly, leaving room for a more detailed treatment of the issue
in a later chapter. Beigie (1970) and Cowan (1971) have noted that
assembly opekatibns, like other segments of the industry, were restruc-
tured; auto firms begaﬁ specializing in the production of particular
models. and producing more units of each model simultaneously. In some
years, Canada was in fact designated the exclusive source for certain
models, a strategy pursﬁed independently by the manufacturer. Clearly,
the agreement provided a greater, thouéh not complete, freedom amongst
the producers to allocate automobile 1iries- on a North American basis.
The broader implication of'this freedom is perhaps more significant.

- For example in 1974 and 1975, when higher gas prices sparked demand for
more gas-efficient cérs Canadian plants, being more geared for small

cars than U.S. plants, saw their share of production jump from approxi-
mately 11 to 13.6 per cent (Hervey,_1978). Overall, the pact has favoured
a greater emphasis on assembly operations, at the_expense of in-house
parts manufacture, and this condition is visible in a positive balance

of trade in finished vehicles for Canada, but a substantial deficit in
~auto-parts.

After a decade of operation, the expected impact of this trade
arrangement between the two countries has clearly failed to materialize.
Canada's adverse negatiﬁé trade balance in automdtive products has
created tensions which threaten to dismantle the accord. Meanwhile,

however, the industry operates and remains structured on the basis of
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> .

strategies established since the early years of thefiEFéement.

4

Industry Structure

Excluding a number of small specialist produéers,'the'manufacture
and assembly of passenger automobiles in ﬂdrth Americé are currently
undertagen by six fifms. American Motors Corporation, Chrysler Corpora-
tion, Ford-Motor Company,-General Motor§ Corporation, Volkswagen of
America Incorporated and Volvo of Canada. At present,'ChrySTer,.Ford
and GM are the only multiplant producers of passehger autos in North
America. These same three firms continue to dominate théjﬁbfth American
market for new automobiles. 7

In the U.S. GM has consistently held between forty to fifty per
cent of the new car market since the mid-Sixties. While its annual
share varies from one year to anothern, ft has been steadily increasing
since 1974 "h§F one of the lowest share§ was experienced (Figure 4).
During the same period, Ford manage& to capture twenty-two to twenty-six -
per cent of all new car sales. In recent years, however, it appears to
have secured a reduced share of the new car market, which reached
10.9 millicon vehicles in 1978, following a steady increase since the
1974 recession when only 8.7 million vehicles were sold. "Although in
the past Chrysler obtained from thirteen to sixteen per cent of the U.S.
market, recent figures show its share to have declined to apprgximately
ten per cent. Part of Chrysler's and Ford's losses have been apparently
taken up by GM and the rest mainly by imports.

The relative market power of the Big Three differs somewhat in

.

Canada. GM's dominance of the Canadian market is less significant than

that in the U.S.; Ford's is rather similar but Chrysler's position is
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relatively stronger. Unfortunately, the shares of the Big Three after ‘
1974 are not available since new car registration data is not currently
_availab1e. However, recent réports from industry sources suggest that
.Chrysler's position in the marketplace has regressed sﬁsstantia11y in

-

part because of its serious ffnancia] difficulties while the winners - a
" have been GM and small car specialists, including AMC and imports. |
The overall market power of the Big fhree has generally been lower
in Canada than in thg;U.S. However, the reverse appears to be true in
the mid-Seventies, and to what exfent this reversai persists is diffi-
“cu1t to speculate without more recent fnfonnation. When both the U.S.
and Canadiaﬁ-markets are combined, the respective shares of GM, Ford and
Chrysler tend naturally-to parallel closely that of the U.S. since this
new-car market is over twelve times that of Canada's. \
_ Production Eata reveal in part the highly concentrated character
of automobf]e manufacture. GM3 Ford and Chrysler c&]Tectively accpunted
for approximately ninety-five per cent of all cars produced in’the u.s.
between 3965 and 1978 (Figure 5). In recent years, this\ifguré\h%s
exceeded ninety-eight per cent. However, a slight’dec]ine\may be
expected with the recent entry of Volkswagen into the North )me\_sa
scene. (M a1one produced over half the American output for most mode]
years except 1974, an industry recession year. Since the mid-Sixties,
Ford has accounted for about one quarter, while Chrysier has managed
betweea oﬁe-sixth to less than a fifth of total U.S. output. GM's Tead-
has grown steadily in recent years largely at fhe expense of Chrysler
and AMC. Canadian production shares of the three firms, though far frem
being equitable, are nevertheless 1éss skewed compared to the u.s. pro-

file. Between 1970 and 1974, Ford was in fact the largest producer of
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autqmobiies and GM a close éecond.wfth percentage shares diverging
further back in time. GM s’urged ahead of Ford in 1974 and has continued
to draw away from both Ford and Chrysler. which currently produce less
than a third and less than ‘one fifth, respect1ve1y, of Canada's amhual
product1on of moré than ‘a million vehicles. ' The combined share of the
Big Three is 1ess than that 1n the U:S. but-is nevertheiess increasing

because of the d1scon;1nuat10n of Renault assembly since 1974 and Toyota

since 1975. - e



CHAPTER IV

PRODUCT DIFFERENTIAT;ON IN THE AUTOMOBILE INDUSTRY
The avoidance of-inténse price competition and emphasis on other
competitive e]ements._pértigularly'product differentiation is-an out-
standing feature of the automobile industry (Uenc and: Muto, 1980, i72).
Ipe competitive strategies stém from the oligopolistic structure of the
}ndustry and also the heterogenous and demand-saturated character of~’
the market for new automobiles. Especially prominent are extensive car
line policies,.frgquent model and styling changes'incorporating varying
degreés of engineering innovation to create the'image of a new car and
the development of car Tines for previously undefined market segments.
Traditionally suéh strategies have enabled individual companies to main- -
tain- or e]se.expand their market share of the new car sales. Recently,
U.S. federal legisiation on traffic safety, exhaust emissions and
especially’ fuel economy ha§ intensified non-price competition because
manufacturers are literally forced to develop a whole generation of new
cars which afford greater protection from physical 1n3ur1es, po11ute the
atmosphere less and are smal]er, lighter and consume less gas. The .
. large variety of highly differentiated car lines and the frequency of
model and styling change have profound repercussions on the arrangement

_ and scheduling of assembly operations, and plant-product mix.

Product Differentiation

. Product differentiation in the automobile industry takes several

~



forms:
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make, car line, models, market segments. price, class and so

Some discussion of the forms of thfs‘diversity will assist in

provid%ng an understanding of product marketing and assembly characteris-

tics in the auto industry.

Makes, Lines and Models

-

Any passenger automobile is customa#fy recognized according to

its 'make', 'line’,

'series'.and 'model’.

‘Make’

is the brand name and

is frequently accompanied by a separate production organization within

the company, separate dealerships and mawketing campaigns.

General

Motor s Chevrolet, Ford's Mercury and Chrysler's Plymouth are some exam-

‘ples of makes (Tab]e 3). rhlgst makes familiar today became symbols early

TABLE 3

CAR MAKE, LINE AND MODEL

FIRM
GENERAL MOTORS FORD CHRYSLER -
CLASSIFICATION '
MAKE CHEVROLET MERCURY PLYMOUTH
LINE MALIBU COUGAR -  VOLARE
MODEL TWO-DOOR COUPE TWO-DOOR  TWO-DOOR COUPE
FOUR-DOOR SEDAN FOUR-DOOR  FOUR-DOOR SEDAN
2/4-DOOR 'STANDARD®  XR7 STATION WAGON
2/4-DOOR 'CLASSIC'
2/4-DOOR V-8 (éng.)
2/4-DOOR V-6 (eng.)
STATION WAGON
Source:

Automotive News 1978 Market Data Book Issue,
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in the history of the induséfy. GM's rapid acquisitions and'ﬁergers in
the first two decades of this century‘brought numerous makes pnder one
company. Today, however, only five-;Buick,_Chevro1et, Cadillac, 0lds-
mobile and Pontiac]—-remain. Fof& operated under the 'Ford’ bannér for

g:-many years before it acquired the Lincoln Motor Company while the
Mercury division was created much later. The Edsel was }o be established
as a separate make but its premature demise scuttled Ford's plans for a°
iy fourth_gake in {xs stable. Chryster, Plymouth and Dodge, are the three
| surviving makes of the Chrysler Corporation; DeSoto and Imper1a]2 were
dropped in 1960 and 1976 respectxve]y \
‘Line', a sub-category of make, is usual]y'ﬁf/§1ngu1shed by a
unique name (for example, Pinto, Mustang) and a separate design, depen-
—— .
ding on the interpretation of the term ‘design’. Increasingly, the true
connotation of separate design as app1ied to automobiles has been weak-
ened as components, particufar1y exterior sheet metal become completely
fqgerchangeable for several car lines. Sometimes, the only features
that distinguish one Yine from another, within a firm, ére parts of the
) grill, tail-Tight cluster, interior trim and minor external details.
Modern examples include the Tlate ‘model Ford Mustang and Mercury Capri,
and the Pontiac Le Mans and Chevrolet Malibu.
A 'model' is a sub-class of 1ine.and réfers to a car with a cer-
tain body style (for_examp1e, two- of four—door sedan, hatch b&ck,
station wagon) or special option and trim. Differentiation at this

level is also related partly to variations in wheelbase length, engine.

loriginally the Oakland Hotor Car Company.

2The Imperial was reinstated in the 1981 model year.
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size and bbdy dimensions. The Chevrolet Malibu, for example, is differ-
entiated a;cording to the Malibu or Malibu Classic, two- or féur—door
sody styles, and station wagon and various engine sizes.

A1l three companies manufacture a large number-of models. In re-

' cent years, however, this number has fallen, from 316 in 1975, to 246 in

the 1978 model year (Tab1g 4). In contrast, manufacturers appear to have
increased, though modestly, their product offering by introducing more
car lines since the Arab oil embargo. This indicates the growiné impgr—
tance of product differentiation made possible perhaps by the increasing

interchangeability of parts and components. The number of makes, however,

“has remai%gd relatively unchanged over a period of many years.

The strateéy of the Big Three during the past decade has been to

generate a shrinking number of basic vehicle configurations or unique

’ designs and to broaden the appeal of each by offering a u;§E-variety of

bodies, trim combinations, power trains and option packages. This enables
each automaker to offer individualized prodﬁcts in different segments and
subsegments of'the overall market while personally benefitting from ;;ono-
mies of production scale and economies of standardization (Schnapp, 1979).
Hanson (1980, 150) attributes this decline in the number of basic variants
offered to the vast capital requirements made necessary by corporate aver-
age fuel economy (CAFE)1 staﬁdards and by cost pressures already affécting

car design and development, processes which have encoufaged the use of

common parts and component'systems in different models. As a result,

CAFE standards for an auto manufacturer are the number of miles
per gallon for the firm's fleet of cars obtdined by dividing the total
distance travelled and total volume of gas consumed by each vehicle
(Automotive News, Nov. 27, 1978,8 & 21). These standards will e in-

creased progressively to 27.5 miles per gallon by 1985,

Fl
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different models from the same manufacturer are almost identical from

the 'skin' and under. Another reason may indeed be quality control pro-

blems arising from the simultaneous assembly of a seemihg]y endless per- {

mutation of body shapes and options in individual auto plants. Recent
evidence from Japanese, European and U.S. p]anfs indicate that the pro-
duction of a narrow standardized‘range of cars may be the key factor in

the high quality of finished vehicles (Fortune, June 16, 1980).

& Market Segments.
}he principal auto manufacturers have traditionally pursued a
strategy of partitioning the market inte severa] distinct submarkets and
then producing cars which match the demands of these markets. With this

pract1ce, then, modern Norith American automobiles can be further identif

-

fied on the basis of different market segments.
Various organizations, trade Journal publishers in particular,
have devised severai market classification schemes for cars but there is

no universally accepted system. The scheme used by the pub11shers of

Ward's Automotive Yearboogk recognizes four domest1c automob11e classes,
Subcompact, Compact, Intermediate, Full-Size, and Passenger vans (Table 5).
With the exception of vans, all other domestic classes are then subdivided
into at least t&: sub-classes, 'Regular® and Spec\p1ty . Full-size ve-
hicles have a more complex’ system of six sub-classes. BesideS-thg Regular
or Specialty label, cars are further recognized as 'Standard', 'Medium’

and ‘Luxury'. Imported cars are simply recognized as one homogeneous group

This classification scheme is based on whee]base, price and vehicle

-

- weight, cr1ter1a used also by organizations such as the Motor Vehicle

Manufq turers Assoc1at1o of the U.S. and other trade publications. The

hY
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TABLE 5
WARD'S MARKET SEGMENTS
NATIONALITY MAJOR SEGMENT . SUBSEGMENT
Domestic Subcompact Subcompact Regular
" Specialty
Domestic Compact ' Compact Regular
. " Specialty
Domestic Intermediate Intermediate ~ Regular
_ " Specialty
Domestic’ Full-size Standard Regular
. . " Specialty
Medium Regular
" Specialty
Luxury -Regqular
" Specialty -
Domestic“ Passenger Vans . - -

~Source: Ward's Automotive Yearbook, 1978.

significance of each criterion has never been explicit. Judging from the
‘car lines in each major class or sub-class, it does appear that the whee]-r
base of subcompacts is normally below 100 inchgs; compacté, between 100
and 112 inches; intermediates;.llz and 120 inches; and fuii-size, over 120
inches. There is, hence, a corresponding increase in vehicle weight and |
external and,interna] dimensions from the sﬁbcompact to fu&1-size cars.
Cars under the rubric 'Reguiar' may be described as general-purpose sedans
serving a broad market appeal for basic transportation. ‘Specialty' ve-
hicles tend to appeai to a more exclusive clientele. Further categoriza-
tion of fuli-size cars into *Standard’, 'Meéium‘ and 'Luxury; appears to
be based largely on price. Passenger vans, though available in various
shapes and sizes are easily recognized as a separate category\and require

no further elaboration.

The extent of ‘participatior®in. the various market segments varies -
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amongst the Big Three (Table 6). A1l three firms had or have products
for each of the major market segments. -Chrysler entered the subcompact
maeket only during the 1978 model year with the domestic built front-

whee]-dr1ve Dodge Omni and P1ymouth Horizon ltnes Prev1ous to this,

Chrysler marketed Japanese Mitsubishi cars in the U.S. and\&aﬂada under

Plymouth and Dodge nameplates. GM and Ford on the other hand, have
produced and sold subcompacts since the late 1960's. Amongst Ehe Big
Three, Chrysler's participation is least complete. OQut of a possible
twelve, Chrysler produced and sold cars in eight or less of the subseg-

ments between 1971 and 1978. In‘A97I; 1972 and 1973, GM made cars in

eleven subsegments and Ford in ten. Since then, however, both firms are *

-

competing in all twelve subsegments.
In the past, the three automakers did not generally attempt to
satisfy all segments or subsegments of the market. For example, it took
seyerai years before the Big Three‘challenged the imports in-the subcom-
pact market with cars produced domeﬁ;ica]]ya mainly because the size of
this market and the potential unat profit, eﬁen at efficient product
volume levels, did not provide an attractive eneugh financial prospect

to merit the investment. In the opinion of Detroit, at least until

more"recently, imports and the great diversity of appea]s.they generated,

reflected much of the non-mass elements of the market, the resjdue that

the Big, Three be11eved they could not reach econom1cally (Schnapp, 1979,

104). . -

- This etrategy of being represented in al] possible markets can
be traced to GM's full-Tine strategy adopted in the 1920 5. Contrany
to Ford s emphas1s on a single automob1]e the Model T GM embarked upon

a'pol1cy‘of manufacturing a broad range of products that would blanket

-
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the market:‘ GM'; highly successful strateqy, which could be aptly sum-
marized as “a car for every purse and purpose", was aided by.some appro-
priate and timely circumetances. First, it had a eumber of separate
makes, 1ines and dealer organizations which created different identities
in.the minds of consumers. Second, deEand existed for more than just.
one basic type of vehicle. Third, and most significantly'berhaps. was

the growing. importance of replacement demand. A fu1]71ine policy

allowed the firm to exploit brand loyalty and ‘trading up' amongst car-

:é/’_‘ﬁiﬁ\\QEEE;s who considered replacing their old vehicle (White, 1977).

It has also been suggested that multiple makes serve an 1mportant

r1sk-d11ut1ng funct1on (Nh1te 1977, 205). By offering. cars to different

segments of-the market and enjoying separate identificatioh in the minds .

of consumers, multiple makes act as a buffer to company fortunes if con-
sumer tastes change from one segment to another. Muﬂtip]e makes also |
give the company a better chance of retaining the “tredfng up customer!.
‘While White is essentia11y.night in his observation, hé does create some
cenfusjon by implying that makes ere'synonymous with market segment,
which is-on1y partjé11y.true. We noted that there d?e se?e}al makes
which are represented in seJeral markef segments, while others, particu- -
larly those in the upper end of the price Spectrum, are limited to the
\\Tuxury categories. Depending on a customer's previous market segment,
trading up may actually occu; within the”same make, or it could involve
change from one to another, but still within the same firm. Uhat White
in fact proposes is that multiple lines, which are usually specific to
a market segment, and mates, together const1tute a r1sk-d11ut1ng

funct1on ¥

. Undoubtedly, the reasons for such behaviour which were imﬁortant

\

A
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in ear11er years are still- relevant today Ford and, especially,
Chrysler, whé eventually copied GM's strategy, are making every effort
to maintain th1s po]1cy, although the financialrdifficaﬂties faced in
more recent years might force them to be more selective in their’ market _
participation. Hanson (1980 152) we noted ear11er, suggests that
CAFE standards threaten full-line strategies and product-mix. The need,
to meet fleet average mileage standards has forced companies’ to empha-
size suucompact sales since small cars increase the corporate fleet
average. Keeping 1arge cars on the road,;ZII require the-sale of more
sma11 cars. Further, massive capital investments necessary to redes1gn
mode1s are causing manufacturers other than GM to consider w1thdraw1ng
from particular market segnents, g1v1ng up the trad1t10nal tull- line
strategy. Chrysler, unab1e to afford the redes1gn of aTT its models in
2 short time, has let some segments drift unt11 redes1gns can be accom-
plished. Ford has con51dered pulling out of some segments entirely and
Henry Ford II is quoted as saying in June 1978: -~

We- have discussions every week -about whether we:should compete
across the board with GM. As of now, we're going to meet them
across<the board. But there are a few exceptions . . . . It's
hard to say what part of the market we would withdraw from.

If you don’t have the money, you have to pick and choese"
(Hanson, 1980, footnote 10). . ' ‘

New car purchases are-uneven]y distributed amongst the different-
market segments (Table 7). 1In recent Yyears, nearly a quarter of new
cars reg1stered were either in the intermediate or full-size classes,
compacts accounted for one-f1fth of the U.S. new-car market and subcom-
Pacts, ten per cent. The proportion of imports, while f1uctuating over

the years, has reached the eighteen per cent level recently. Growing

interest in outdodr recreation has also seen increases™n the share of -
. \ . )
: | | \ N
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- TABLE 7 -
FERCENTAGE DISTRIBOTION OF U.S. XEVW CAR RSGISTRATIONS BY MARKET CLASSES
< Yo
MARKED CLASSES '
é S 1T 196 19SS 1o L7 B LB T |
STRCCHPACT 04 85 1041 126 124 94 S mub
Regular 6.0 5.3 6.4 8.9 1 9.4 8.1 TN
Specialty %32 X7 45 34 - - -
coMpPATD 9.8 2000 3.1 213 20.0. TeT 54 15.8
Regulas 13,2 12.7 . 15.2 .0 16.§ 13.9  12.2  11.5
- Specialty 8.6 7.3 78 23 34 X8 3.2 4.3
) TTERESL: 6.7 6.6 6.7 B8 22 B0 2.7 20.3
Regulax TS 67 172 15.5 8.8 19,1 18.9 481
Specialty 8.2 S.¢ S5 83 5.4 g 2§ 2.2
TTIp s B9 B/eb M0 2.7 266 I.9C 39.7. 40.7
Stazdasd Reg. §.4 95 6.9 88 125 g 20.7  26.8
Stacdard Spec. - %1 88 0% 05 07 05 Qb
Medics Reg. 59 0.3 93 8.3 8.1 128 41 1s.e
Medit Spec. C.5 G5 0%  Ch S5 0.6 0.8 o.8
oy Reg. 3.00 5.0 2.8 3.0 2.7 2.6 2.5 . 2.7
‘ Zoxury Spec. ot 2.0 e e 1.3 1.3 7.0 Q.9
PASSENGER TANS o .5 1e2 T2 1.2 1.8 c.7 C.6 0.6
DEeETs 7.8 8.2 WS 6.3 15.7 5.2 144 15.1
MISCELLARECTS - 0.7 0u1 01 Qa1 Qa1 Qa1 Q.1
TomaL 100.0 100.0 100,0 10C.0 100.0 100.C 100.0 100.0

Sotrce: Kamd's
"Reglizitiae.
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passenger vans‘to over one per cent.

Major shifts occurred in the share of different market segments
in the U.S. during the 1970's. ‘?uIT;size vehicles were traditionally
the ddminanf class, since most cqré built in the past several decades
were large and there were proportionally fewer intérmediate and compact
cars. Subcompacts -were only introduced in the 1970's. As recently as
1971,'nearly forty-one peﬁ cent of all new cars sold in the U.S. were
full-size units, twenty per cent were intermediates, sixteen per cent
were compacts, about seven per cent were subcompacts and fifteen per
cent were importﬁ. In 1978, the proportion of fu]]-éize cars declined
to just over half of the 1971 share while Bther major segments regis-
tered increases. The dramatic shifts from large to smaller cars which
occurred -in the Seventies were no doubt heavily influenced bylthe éfter-
math of the 0il embargo. |

The shift toward smaller vehicies hés also involved a basic
restructuring of the industry's product lines. The combined threat of

.~more expensive gas and the U.S. federal legislation controlling emi§sions
from cars has forced auto markets to design a whole new geéeration of
SmalTef and lighter cars cqusihg periodic reclassification of certain
car lines from larger to smailer market‘se;ﬁentg. The shift to smalier
cars has received an additional boost from fleet operators. A recent
survey indicated that more companies are switching to smaller cars for
business use to combat the rising cost of operating business cars

" (Automotive News, March 7, 1977, 16).

From a production standpoint, such shifts have brought some
serious problems to the major-éﬁto makers. Industry adjustment to an

increasing preference for smaller cars has not proceeded smoothly. Jhe
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Tong lead times necessary for producing a whole new generation of cars
to meet the needs of the market have contributed to the erosion of the
market for'domestic producers and boosted the share of jmports.
Aithough thé Big Three producers, 5y introducing several new subcompaéts
such as the Dodge Oﬁni, Plymouth Horizén and Chevrolet Chevette and

Pontiac Acadian have recaptured some lost ground, financial and parts-

sourcing problems and dependence on captive imports have continued to

~Teave a substantial share of the market to imports.

From a marketing standpoint, the general shift in the various

-
-

market segments has been partiqu{érTy distqrbing for a part%allline firm
such as Chrysler. From 1971 to 1977, the share .of the new-car market

in which Chrysler cars were not produced for sale increased from 11.7
per cent to 21.4 per cent. This dropped to 12.2 per cent in 1978 fol-
Towing:Chrysler:s entry into'the subcompact market. For Ford and GM,

L] ? .
the’}ﬁrgqgt recorded share in the corresponding market over the same

' pefiod was 4.5 per cent (in 1973) and 0.8 per cent (in 1976) respec-

five]y. "These latter figures are indicative of how a full-line policy,
if not one that’is close, offers the firm certain market advantages.

The absence of data'p;ecludes an analysis of the structure of the
segmented market in Canada. However, fundameﬁta] similarities of both
the U.S. and Canadian markets suggest that thg structure and changes
occurring in the market in Canada would not be far different from that.

of the U.S. Recent industry reports suggest that there is probably a

‘propo{t1ona11y 1arger market for full- s1zé/§ars 1n Canada compared to

the U.S. Comparat1veﬂy lower“gas prices in recent years are believed to
have sustained the demand for full-size cars despite the progress1ve

decline of this class in the U.S.
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Model Change

The terms 'model’ ana *styling’' have been used interéhéngeably
by diffe;ent authors. 'Model' will be preferred here since model change
invo]ﬁes styling as well as engineering and component changes.

- A conspicuous feature of North American automobile'mapufacture
is'the'frequency of this model change, which involves essentially -
"styling changes coubled with some moderate engineering changes to
create the image of a new and different ('improved‘j product each year"
(White, 1971, 199). Initiated by General Motors in the 1920's, model
change was largely a markefing étrategy aimed at exploiting replacement
demand which was becoming an. increasingly important feature of the auto-
mobile market. In contrast to Ford's single model philosophy at that
time, GM decided to modify its cars each year with a combination of
engineering advances, convenience iﬁpfovements and interior and exterior
styling changes. Such replacement demand now involves the purchase of
a new cir in which the old car is'scrapﬁed, sold or offered as a trade-
in. Hence, it is a non-replacement purchase when the consumer buys a
car for the first time,'or buys a second car while keeping the first
(Smith, 1975, 457, | .

During an annual model change it‘is estimated that approximately
one-third of all parts used to assemble a complete automobile undergo

N

some design modiffcation or are replaced (U.S. Departmgnt of Commerce,

1977)}. The most visible parts of a car such as the outer sheet metal

are the favourite target for réstyiing exercises. In addition, there
are frequent modifications or replacements of components and redesign

of Tess visible areas of a vehicle. The 1969 Chevrolet Impala two-door
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hardtop, for {ns;ance, had numerous detai1é§;§hanges grouped into twehty;
seven major categories ranging from increasés in rearview mirror sizé to
a numbggk?f major séfety advances such as improved side impact resis-
tancé. addition of head restrajints, secﬁrity féatures for fueiftank and
improved engine performance (General Motors Corporation, 1968). Thomas
Prehdergast (1965) who analysed and classified automobile Eesign changes
as part of a larger study to determine their effects on market shares
identified the parts of an automobile in which change usually occurs.

An entirely new modeI'fréquently includes changes in body and chassis,
engine, transmissions, suspension, brakes, steering and a miscellaneous
category which includes individual components and mechaﬁica]s. Sherman
and Hoffer (1971) who conducted a similar study identified styling
chénge as affecting primarily the visible parts of a car. They point
out that the segment of the body most cost]& to change 1is the portion.
between the front cowl and the rear window. Because it includes all
the .windows, this por&ion is known as the "greéﬁhdﬁse“.. By using the

same greenhouse, but varying the sheet metal; basically similar autos

can be made to look stgnificantly dif?erent. They categorize all styl-

ing changes into one of four classifications according to the magnitude
of the change involved:
1. An entirely new body sheet design;

2. The basic body design is retained, but all sheet metal
with the exception of the greenhouse is altered; M

3. A partial sheet metal change;

4. Minor changes to the grill, tail-Tamp assemblies and trim,
leaving the sheet metal unaltered. '

Generally, annual model changes are incremental in nature and

examples in recent years include the 5 miles-per-hour bumpers, catalytic
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converters, electronic ignition systems and lateral-impact-resistant
doors. As noted before, annual model changes facilitate the introddc—

tion of technical innovations and improvements which are usually made

available initially on a partitular 1imited volume car series.. Once
their value to the customer has been dem nstrated and production capa-
city has been suff1c1ent1y expanded -such engineering deve1opments are
added to other car lines in succeed1ng model years (General Motors
Corporat1on, 1974). Further, annual model change does not necessar1ly
involve a rede519n of all tbe firm's car 11nes or even any single line
every year. O0ften, changes for individual models are staggered. Major
reeesigns of all sheet meta]fcémponents, or the introduction of com-
pletely new models are introduced at Tonger intervels ranging from four
to twelve years.. For an all new car, eighty to ninety per cent of
vehicle components will change, but generally not engines or transmis-

sions.

New Model Development Cycle .

Until 1959, the basic pattern in the auto industry nas one of
major design changes~-frame and body shell--every three years, with
‘facelifts’' of the exterior sheet metal incthe interim. The cycle was
‘related to the design tooling and production lead time of about three
' years, although, this was not a hard and fast rule. The Korean War,
for instance, delayed most of GM's and Chrysler's changes to a four-year
period and major changes occurred in 1949 and 1953 or 1950 and 1954.
When the occasion arose, manufacturers were willing to enter into two-
year cycies~~notably Chrysler, with major changes in 1953, 1955 and

1957--, but three years was considered the 'norm’ (White, 1971, 201).
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Since the late 1950's, howeveF,'a'?ﬁo—}e;rﬁcyc1e-has been the
norm Tor full-size cars, with the compac}é and intermediates initially
. exﬁibiting a slower Qpce but speeding 35 a§ vﬁ]ume increased and con-
sumer replacement demand became more jﬁpprtant. The neQ'product devel-
L opment_;ycle--the ;ime from the'commﬁtméﬁt to undertake a project to
“the roll-out of ‘job 1'--has, howevef,'become more exténded in the U.S.
auto industry. During the«ear?¥'19§0{s, when GM made its decision to
begin down-sizing its full-size vehicles designated the 'B-body' design,
the cycle was approximately three years; today it appears to fa11 in
. the range of six to seven years. '
The relatively short cycles that prevailed prior to_;he estqp1ish—'
- ment of the CAFE formula stemmé& from the fact that much of the 'newness"
of new products was in styling or in discretionary introduction of tdeh-
nology. For example, the initial GM ddwn-sizing programmes, both for
the B-body and then for the intermediate ;;ﬁicles designated the ‘A-bodf‘
design, inbo]ved such straight forward efforts as to 'sweat’ weight by a
variety of means, among which materials substitution figﬂred prominently.
The Tengéhening of the planning cycle is due primarily to various
changes required to ensure compliaﬁce with CAFE standards, such as new
engines, and new and 1ighter materials. For instance, development Tead
times are notably long for new.engines and the varieties of trade-offs -
that must be considered grow in number and complexity. Glass thickness,
for example, has remained unchanged for many years. Reducing the thick-
ness, however, would save a substantial amount of weight, but this
brings into question jnterior noise levels, occupant safety and time
required to create a thinner glass that could meet current noise barrier

and safety standards. The combination of hewness, novel technology and
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complementary need to introduce Fédesigngd components that require
thorough.testing force a de1;y‘of start-up dates. An additional impact
of both time and the CAFE standards in the-product pIannfﬁg process ié\
that some products will be tran§itiona1 in designs needed to help their
manufacturers meet the early CAFE requirements but not suffiéient]y
fuel-efficient to help meet the latek standards (Schnapp, 1977, 108-9).
One manufacturer, -usually GM, jntrodu;es a styling inﬁovation, such_as
the 'Mardtop' or the 'coke bottle’shape , and, if it is accepted‘by con-
sumers, other companies follow suit and adopt it at the.next majof face-’
1ift. .
Obvious discong}puities in styling for the whole market are rare.
As White {1971) notes: “Introducing'new models and new lines, the Big '
Three have been cdﬁservative in their styling and model change behaviour®.
The reason for the absence of large_discontinuities is that major innova-
tions in design are not only risky and expensive but take a long time to
implement; Thé lag between initial design and introduction is usuaily
'in the order of three years and consumer acceptance of a radical change
in design is impossible to predict that far ahead.- For instance, the
Edsel was conceived during fhe 1955 boom when the fashion was for that
‘#i;gg'of large car, but by its introduction in 1957, consumers showed.
Tittle interest and the model was a commercial disaster. The cautious
approach to change is, perﬁaps, best characterized by Chrysler, which

- N . - - *a -
after a series of unsuccessful design innovations, settled for evolution-

ary rather than revolutionary styling advances.
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Model and Style Changes: Rationale
Automobile manufacturers offer various euphem%stic rationales
for annual model and styling changes. Génera] Mbtors. in a study sub-
mitted to the U.S. Senate noted:
In addition to shifts in consumer demand and expectations,
product or process changes by auto manufacturers are triggered
by the innovations of other producers, government, safety and
emissions regulatians, and shifts in the relative cost of
productive factors \ . . (General Motors Corporation, 1974, 65).
Industry analysts generally agree that model and styling change
. . -
is crucial in stimulatiny and maintaining consumer demand. For instance,
White (1971, 200) argues that:
,'. . for a firm faced by oligopolistic rivals, styling changes
are not only a way of quickening the replacement pace of its
"Toyal’ customers, but also a way of attracting new customers
away from other firms. With price competition largely eschewed,
rivalry for customers is centered on a styling strategy rather
than on a major' technological change strategy for the same

reasons as were advanged for a styling strategy to speed
replacement.

The iﬁdustry, thus places a great deal of importance on change, espe-
cially that involving styling. Indeed, Edwards (1965, 203) found that
the most preferred styles would sell best, and the company which pro-
vided the preferred styles waé in a most fortunate position. The feeling
was that style changes significantly influenced the level of demand for
the products of the individual firm and that style changes had to be
made to enable the firm to expand, or even retain its market share.

It is widely accepted in the automobile industry that new cars
are bought by a particular group who are not typical of the average car
owner. This point of view is argued strongly by White (1971, B6):

Those who buy new cars display different characteristics from

those who own cars in general; that is, new cars are not bought
by 2 random selection of car owners, but instead, tend to be
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bought by a small group who buy new cars comparatively frequently
and sell their used cars to the general public to hold.

He also cites evidgnce indicating that the average income of new car
buyers is substantially higher than that of the average car owner. In
addition, market research data indicate that tﬁe large majority of new
car buyers also bought their previous car new. As an approximation
then, there are two groups of car buyers, those who buy their cars new
and those who buy them_usedi It could be assumed that to car buyers,
the utiIitj—Bnoviged by new and used cars are different; the automobile
has become a necessity in modern America, but a new car is still a
Tuxury. So it is suggested that used car buyers are interested primarily
in transportation, while new car buyers value newness as such and are
willing to pay a premium for it in order to gain the associated status
and prestige (Smith, 1975, 44). Sty1ihg and model change do satisfy
these status aqd prestige expectations of the new car buyer.

The relationship between model and styling changes and market
share has been examined by Sherman and Hoffer (1971). Having‘ﬁeve]oped
a weighted index representing various levels of styling chamge,.l the
authors studied two well defined price fields during periods when those
portions of the market were comparatively stable. For the 'hig&:g;}ced'
field, they examined the Cadillac, Lincoln and Imperial, between the
years 1955 and 1966. In the 'low-priced' field, they analysed Ford,
Plymouth and Chevrolet from 1954 to 1959. The sty]ing_changes were then
related to market share, taking the market to be the sum of the sales of
the three brands considered. They show that market share does respond

to style changes, and more so in the high-priced field, but given their

) Tsee page 87.
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tﬁeir;éstimates of the cost of style changes, it was not a very profit-
-aﬁle activity for the]manufacturé;s. It is also thought that Chrysler

obtained a large share increase in 1957'by coﬁp]eter restyling its
rangé, but since the company could not afford to do so the next year,
it suffered a substantial slump in.the market share. |

Generally the element of styling is very important in the ;ontéxt
of non-price competition because poor designs can lead to loss of saTés,
in the present and in the future, as customers switch to other brands.
Hence, it is important to produce an attractive model and to do so
regularly becauseldelays in new model introduction may again }esult in
lost sa1e§ as customers want an 'all-new’ model and not a modified ver-
-sion of what was new a few years ago.

An associated rationale to the model change and replacement pro-
cess has been the 'trading-up' strategy. Customers are induced not
merely to replace the cars for something similar but to purchase more
expensive and more profitable versions of a firm's product. The strat-
egy is to attract customers to a more costly version of a car with
better discounts (White, 1971, 200).

An additional incentive is that new models also allow manufac-
turefs to respond to material cost changes. For instance, the shift
from the 'greenhouse' Took of:the early 1960's to the ‘coke baottle’
shape of the late 1960's with its much smaller glass area, (advertised
as increased privacy), reflected changes in the relative price of steel
and glass over that period (Smith, 1975, 23).

Econcmists also tend to regard model change as a form of barrier

to entry. Menge (1962) long ago\noted that large automobile firms have
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‘a relative cost advantage over smaller independent firms, and a firm
entering the business could find it extremely difficult to compete w;th.
k the Big Three. It is also noteworthy that AMC,"the smallest of the
domestic producers has abandoned this annual-model change policy.

Although economists such as'white (1971) and Edwards (1965) do
not emphasize this point, rggu]ar model and styling changes also facili-
tate the opportunity to correct previous design misfakes. Design modi-
fications made under these cirEumstances are mainly engineerjng changes
to existing equipment required‘to correct certain malfunctions that
show up after the automobile has been produced and sold. Often the
probiem or defect is known but cannot be correé:fed in time for the intro-
duction of the automobile. Correétive work is hence undertaken during
the following model year (Prendergast, 1965).

Improved manufacturing techniques in the production of automobiles
and in related industries are also responsible for many design changes.
An important example in related industries is the progress made in glass
technology which resulted in the wrap-around windshield, curved glass
that is complethy*siress relieved. In addition, new welding techniques
have enabled the production of the unitised body which resulted in 1qggr
production cdsts and lighter automobiles (Prendergast, 1965).

Since the mid-Seventies, the greatest factor in model change has
been the changes in fuel economy standards. Producers, forced to meet
increasingly stringent CAFE standards, have begun a massive programme
of redesigning their entire fleet of cars by empﬁasizing smaller overall
external dimensions, shorter whgelbases, weight reduction through new
lightweight metals, high strength plastics and fibre-based materials,

aerodynamically designed bodies with Tower drag coefficients, new fuel
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efficient engines‘and'numerous innovations in electronic ignition con- & .
trol systems and instrumentation. GM has unequivocally been the front-
runner in what has been ccnnbn]y known as the downqgjzing gfogram.

N

A1l its car lines have been down-sized at least twice and_iﬁgf such

phases are planned. 2%

‘ s
New Mérket Segments |
More fundamental than the restyling of. an existing model is the
~ introduction of cars that fit into previously undefined market segménts.
Despite the plethora of models, the range offered by manufacturers for
most of the postwar period has been rather limited, compared with that
available from European producers, for instance. Until very recently,
most American automobiles CSHformed quite closely to a basic design
with respect to sizé and mechanical design. However, there'have been
discontinuities in the market when the manufacturers were forced by
"foreign competition or public demand to extend their range. Notable
instances of this were the intrbduction of compacts in 1960, and subcom-
‘pacts in 1970 by Ford and GM and in 1978 by Chrysler.

Despite experiments in the 1950'5, the Big Tﬁreé refrained from
producing small Eompact cars. The Independents, Nash, Kaiser,_HiI]ys
and ﬁudson, unde%erfed by the decision of the Big Three, offered compact
cars to the public between 1950 and 1954. The reluctance on the part of
GM, Ford and Chrysler was Eased on a‘“room for ali® pﬁilosophy which
meant that ; markef‘of sufficient size had to exist before the major
fjrm$ were willing to commit major investments. further, the increasing
domestic demand for imported cars was erroneously viewed as a témporary

trend and the public's desire for 'cheap' transportation as revealed by

Te—
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the demand for.sma11 imports, was expected to be easily met by the
suppliers of us?d cars. A more fmportant reason perhaps was the endur-
ing fear that sales of new cars were qertain to encroach upon those of
the arge existing lines--a problem which of course did subsequently
materialize. Sales of smail cars directly by the Big Three in the mean-
time were made possible through captive imports produced by their respec-
tive European subsidiaries. However, as imports grew rapid]y,-after the
mid-1950's, the industry leaders were-forced‘to reevaluate their posi-
tion. By 1958, plans for compact cars were completed and in the 1960
model year, Chrysler introduced the Valiant, Ford the Comet and Falcon,
and GM the Corvair. These new models, generally well received.by the |
North American consumers, dealt a severe bldw to imported vehicles.

’ Following the debut of the Big Three's compacts, plans were laid
by Ford and GM to eventually produce yet ;maT]er subcompact vehicles.
These vehicles, however, never made it to the market because manufac-
turers started to upgrade compact models to intermediate vehicles in the
Tate 1960's. The prodbcers firmly believed that the public preferred
larger cars once again and that something'had to~b§:done to offset tﬁe
ack of enthusiasm for compacts which were generally less profitable
tﬁan full-size cars. The Ford Maverick (103 inch wheelbase) appeared in
the spring of 1969 and the AMC Hornet (108 inch wheelbase) app@ared.in L
the fall of 1969. Unable, however, to ignore the rising tide of imports
which reached 986,000 units or 10.5 per cent of the market in 1968,
American auto manufacturers were forced once again to rethink the small
car market. In 1970, subcompact cars with a wheelbase be]ow¢100 inches
appeared; Ford's new car was called the Pinto and GM's the Véga;imanufac-

tured by Chevrolet. Chrysler, unlike its major rivals did not produce

.
N
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a competing suSEbmpact.\B;t relied instead oﬁ cars made in Japan by| |
Hftsubishi Heavy Industries and sold under a Chfys1er‘némep1§te.
A]tho&ph this ayﬁangement éontinﬁes..Chrysler finally ééodgded a subcoh-
pact s;sed on a similar dgsigﬁ deve}éped by Chrys}gr's French subsidiary.
Sold as the 'Hbriz;n' under the P]xmoq}h Division and the ‘Omni; under
the Dodge Div%sion; the car featureg’?ront—whee1-drive, a transversely
" mounted, Volkswagen-made, fourPéyf;;dgr el%ine and body styling popular-
i%édlby the Volkswagen Golf (R?bbit). -

7 Another product-market Ennovation of less importance but which

is of some interest:for_the‘libht it sheds on the development of new
market segments is. the fntroduction of the fsports-pompact' cars. Fol-
lowing more than three years of technical development and market testing,
Ford introduced the Mustang in April 1964 (Gerlach and Waimwright, 1968,
- 143-52). By 1966, it held six per cent of the new car market, and by
1967, when it_ had been followed by various competitors, sports-compacts-
accounted for 10.8 per cent of all new car éaTes. The Mustang repre-
sented a mafketing innovation rather than a technical advance: It was
constructéd of a sporting body and was sold through a large advert?sing
campaégn.- The variety of engines; body styles and accessories offered
gave consumers the illusion of designing fﬁéir own car when ordering a
Mustang. The éxistence of'a large affluent and youthful market gquaran-
teed the suctess of a status symbol that claimed kinship with competi-
- tion racing machines. Racing and sports cars are often Jsed as test
beds for mechnical innovations that-subsequently percoTaie through the
family saloon. But in th{s case, it was the image, not the mechénics
that sold the the Mustang (Smith, 1975, 24). As in the case of previous

entirely new model- introductions, the Mustang's debut was quickly
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followed by GM's Chevrolet Camarc ard Pontiac Firebird in 1967.
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 CHAPTER.V

ECONOMIC GEOGRAPHY OF AUTOMOBILE ASSEMBLY

Broad variations in the type of automobiles produced, distinguished
oﬁ the basis of features such as body construction, size, degree of luxury
and number of accessories and regular changes in these specifications
place not only different but continually ;hifting déman&s on the Basic
assemb1y‘line. The capabi1ity of,such fnd{vidua1.plant§ and a firm's
total resources to accommodate the production of certaih models w{th a
range of specifications at a given time may be fundamental in determining
‘what models can be assembled at a given plant. Product specific scale
economies may limit the'variety of models that can'economica11y be pro-
duced in one plant. Compatibility or incompatibility in run-length econo-
mies and plant scale economies may iead to specialized single- or ﬁﬁ]tiple-
product plants. Alternatively, pTaqt numbers, location and utilization of
certain production factors at the level of the firm may uktimately deter-

mine what products are to be produced in individual plants that would

benefit the firm most.

Assembly Plant and Operations

The assembly plant is essent1a11y the final Tink in a series of
h1gh1y coordinated operations which commence gt the ore pits and coal mines
and carry through into basic manufacturing and. into parts fabrication.
Earlier stages n automotive manufacture include the stamping of bod} pan-
-elsy casting and machining of engtnes, manufacture of chassis, transmis-
sion and thousands of other components- from windscreens to wipers, At a

precise moment in time and 'space, these various parts and units are brought
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to 'a focal point, the finig assembly plant where they are fed into an
assembly line and emerge ag completed automobiies.

No two assembly plants are the same and it would be haiardous to
speak of the typical assembly facility. Nevertheless, there is a wide
degree of convergence in terms of bagic design, plant layout, production
techniques, production capacities and manpower requirements. In general,
thé modern assembly plant is a massive single-storey building with a huge

parking lot for completed vehicles.

Plants of an older vintage, particu-
larly those in the‘hg;rt of the auto injustry, are multi-storied struc-
tures. They are not'éonsidered to be efficient and are gradually being .
abandoned (Sloan ané&ﬂ?@es; 1980, 110-12).] Chrysler, for instance, an-
nouced in 1979 that ffgthistoric Hamtramckiplant, which was built origi-
nally by the Dodge Brothers and first produ cars in 1914, would be
closed permanently in mid-1980. The antidﬁate structure is eight sto-

ries high at certain places and is extremely irefficient from the stangc

point of the cost of utilities compared to a mode q}ant (Detrait Free

Press, May 30, 1979, 1A & 15A).
Assembly operations,_un]ike physical plany design and dimensiohé,
are remarkably similar between Plants as well/as individual enterprises.
Basically, assemb]y.involves hundreds of workers, stationed along a
moving conveyor, adding parts to a 'carcas€' to eventually build a com-
plete car. At the start of this line, stamped sheet metal parts are
placed on jigs and welded tqgéther, mostly by hand and sometimes by
industrial robots, to form tﬂe inner and outer portions of the body.
kelded edges anq surfaces aré smoothed and a rust proofing solution
applied before the body fgﬁgént for painting. The metal is then given
a number of coats of paiht and baked fn hot ovens between coats. After

painting, the upholstery, seats, interior and exterior trim, windows
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and windshje]ds are added, and the completed body is ihen stored tempo-
rarily. Sometimes the body-bui]ding process is carried out in separate
prem%ses and shipped to final assembly opera;ioﬁs. as occurred for
example when the Fisher Sody'Division was ﬁdt completely integrated
with GM's final assemblj operations. Bodies then were built in adjacent
Fisher plants and sent to GMAD or ihe‘respective Divisional plants to
complete the assembly process (Smith, 1966). Meanwhile, the frame--in
the case of a frame-on body' type car--is built up attaching the
springs, brakes, motor and transhission, off the main assembly line.

At the proper moment, the right body is mated to the right frame. How-
ever, in the assembly of cars with unitized body construction, the step
involving the mating of the separate frame and body is eliminated. Also
excluded is the sepafate-line for assembly of the frame. Subsequently,
wheels, front fenders, grills and bumpers are installed, final adjust:
Tents made and the complete.car driven to a tést stand where front

wheel alignment is checked, a final inspection giVen and the car pre-
pared for shipmeni. Cars found wanting by inspectors anywhere along

the line are pulled off the line into spec1;1 bays. and repaired before

being shipped off.

- Assémb]y Operétions and Manpower Requirements
On the assembly 1ine, the total work cphtent of a complete auto-
mobile consists of a large number of highly simplified operations.
Along the main moving line, .for example, individual operations may
include instaliing clips to hold the chrome moulding strip to the body,
attaching a piece of rubber which fits on the hood latch to prevent

rattiing or installing bolts that hold the spare tire clamp. Each

%
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operation requires a certain amount of time varying from a few seconds
to a\mihu;g or more perhaps, depending on the task's comp]exi;y. To
each assémb]y line worker is assigned one of several tasks repeated end-
lessly. One survey of an automobile assembly pldnt in £he late 19540's,
(Waiker and Guest; 1952) found that while a third of the workers sampled
performed single vperations, the majority performed two or more. Of
this létter group, nearly half were responsible for more than five
operations. Aifhough this study is somewhat dated, the basic functions
on the assembly 1ine have not changed significantly. The actual number
of operations is usually a function of the cyclé'time which is the amount
of time the worker has available to carry out his assigned tasks when
the incomplete vehicle passés him. In practice, the cycle time is fre-
quently determined by required production rates, which vary commonly
from forty ;o eighty cars per hour. If higher line speeds are desired,
cycle time would automatically be reduced and each worker has time onl;
to execute fewer operations. More workers will then be required on the
assembly 1ine to carry out the operations relinquished by other workers.
White (1977) re]a}esﬁan example which i1lustrates the point. Given a
line speed of sixéy cars per hour a worker's tasks at a certain work
Station may consist of placing the left front wheel on the axle, hand
screwing five nuts to the wheel, tightening them with a five-nut torque
gun and finally placing the Teft rear wheel on the rear axle, actions
which would consume the cycle time of a minute. If the line speed is
increased to, say@:séﬁg;%y per hour, the same worker would be spared of
his final task, %;;£ of placing the wheel an the rear axle. Likewise,
other workers along the Tine will be relieved of part of their operations

which are then allocated to new workers hired for the line.
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The almost simple cause and effect relationship between ling speed
increase and expansion in the assembly workforce is the result of union
pressure which has been effective in preventing straight speedups, mean-
ing workers perform the same numbef of tasks regardiess of line speed.
It appears that the union and the industry have agreed on an acceptablie
task level for a cycle time of one minute. Hence, if a faster pdﬁé»is
effected, new workers must be employed, rather than increase the ta§k
level. Kilbridge and Wester (1966) report that most companies, when
the volume of sales was high and consistent, chose cycle times of about
sixty seconds and in the auto industry typical assembly cycles range

from 1.0 to 1.5 minutes.

© b,

There is, however, some uﬁper 1imit to which line speed can be
increased. A féster production line means that additioﬁg?"%1oo; space
is required to accommodate more workers on the assembly line and higher
" stocks of parts and components in storage areas adjacent to the Tine.
Plant floor space, especially the lack of it, is hence a major constraint
on the increase of line speed. Other constraints would be paint-drying,
oven space énd testing booth space at the end of the assembly line

(White, 1971).

-

Model Mix and Assembly
Market heterggeneity and conéumer demands for a greater cﬁoihe of
cars have forced manufacturers to produce 2 wide variety of models. When
an assembly line produces more than one mode! of a2 given product either -
of two assembly systeﬁs may be used: batched assembly or mixed model
assembly. In the former, models to be assembled (for ;xamp1e A, 8, C)

are scheduled down the Tine in batches whereby a cluster of, say, A model



104

are assembled, and then a cluster of B model, and so forth. In the

Iy

- Tatter, models are intermixed down the line in an arbitrary order. Fov/
fﬁstance, a schedule may c§11 for a sequ%nce:f*A BACC B‘C AA ; . -
and the line is‘prepared‘to handle any sequence of models. The automo-
bile industry ié a classic example of this type of production. Hefe
the @odeIS di%fer by the number of doors, wheelbase, type of eggines :
and.sd‘fdrth.
Mixed model assembly on the assembly line is feasible partly
. becéuse of two fundamental ideas which in the first place made assembly
. gioc:sses possible, standardization and 1nterchangeab111ty Separate
: 5mo§g15 of cars may be identified by unique names and may have some
| uanue features but to a large extent one model sharesidentical parts
.. and components with another within the same family and even with those
_Bﬁ‘ahother family group. For the assembly line worker, assembling two,
‘;hreé or even four models could mean a differgnce only in name. The
.;-'pdfts_énd motions required in his setkof tasks mey indeed Ee'fdentical.
"'Qn théfather hand, there may also be substantial differences for some
woréérs who mﬁy be required to switch to completely difﬁgrent tasks
" when another model comes down the 1ine, such as instailing some optiesal
'equiﬁment, required on some cars but not others, a factor Teading poten-
tially to significant inefficiencies. Prior to Fall 1979, for instance,
Vchswagfn found the cars produced at its Westmoreland, Pennsylvannia
p1an£ were often rated above its German-built models in quality terms.
Since then, however, quality has declined, and management attributes
this largely to the sevefa1 new models and numerous options that were
introduced to the assembly line at that time (Fortune, June 16, 13930,
86).
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There are several advantages in mixed-model assembly because it
provides a continuous flow of each model, reduces finished goods inven-
tory, eliminates line changeover, and provides greater flexibility in
production. However, the system does present‘some serious problems such
as line balancing for a given production schedule, sequencing of models
and scheduling of parts for various sub-assemblies (Prenting and
Thomopoulos, 1974). Line balancing is the procedure of assigning work
to assembly operators in such a manner as to apportion the assembly’
work among the operations as evenly and compactly as possible, without
violating any sequential or precedence restrictions. It is, however,
complicated by several models each réquiring a different total work
content time. A four-door model will require more time to build than
a similarly equipped two-door model. Likewise, an option-laden car needs
a larger total work content than a s;ﬁi]ar but ‘stripped' model, causing
an uneven distribution of work along the 1ine and variations in the work
Toad of individual stations. A major factor in mixed-model assembly is
to determine the optimum ordering or sequence in the flow of models to
eliminate if not minimize the idle timeof operators and the efféct of

work congestion which occurs when the product moves through the station

~with a frequency which prevents the worker from completing his work

assignment (Wester and Kilbridge, 1964). Another problem is of course
to coordinate the stocks and f]od.of parts and components for a broad
range of models. While computer scheduling of applications has made
complex supply and inventory probiems manageable, there dre ]imits beyond
which costs per car become prohibitive.

Another source of additional costs, when model mix becomes c;mpTex,

is that arising from learning or doing new tasks. In mixed-model Tearning
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situations, the worker is not always performing the same operations on
all models. Some wo;k é]ements are unique to certain models, while
other elements are common to two or more models. Consequently, the rate
at which workers are learning and completing their assigned tasks, varies
from one element to another and from one model tb the next. Thomopoulos
and Lehman (1969) confirmed what had long been suspected, that if more
than one model is produced on one line, an increase in assembly tﬁme is
required to process the'uﬁits over an equivalent single model line.

Assembly involving different models from one family of cars can
be a major problem. Assembling models from different families is even
more complex,-especially when parts and components are less standardiied
and interchangeable and total work content is even more divergent. QOne
source of this divergence is the body construction, which can be either
of frame or unit body construction. In frame construction, the passen-
ger compartment of the automobile body is mounted on a chassis and the
front panels bolted on. Assembly procedures are different from-unitized
body construction to the extent the engine transmission is mounted on
the frame and the body lowered and bolted on to the frame and front
panels added. In unitized body construction, the entire body %s welded;
painted and all other components, engine and transmission added later.
In essence, then, the assembly operations of these two body types are
different. In frame assembly, there is the additional task of building
up the frame with engine and transmission of a sub-assembly T1ine and
assembly of the body segment on a separate main iine. The entire assem-
bly process for unitized body vehicles occurs on a single continuous
line since no major sub-assemblies are. necessary in the build-up of the

vehicle. This fundamental difference serves to separate the assembly of
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car lines of frame and unit body types. In yet another extreme situa- -
tion, GM and Ford produce light trucks on the same lines as cars in
several regional éssemb1y pIahts. Nevertheless, the fact that "rarely
do two identical cars follow each other down the 1ine" (White, 1971, 26)
suggests tha;tassemb1y lines are quite flexible. The extent of that
flexibility, however, is less cértain, a point made more interesting by
“the pfactice of mixing assembly of cars of different families and even

with other vehicles such as 1ight vans and trucks.

Automatic Assembly

The substitution of automatic equipment for labour has occurred
in many automative manufactﬁring and assembly operations. Large and
small components automatically assembled include the engine blocksf pis-
ton connecting rods, spark plugs, started motors, altermators, batteries,
carburetors, fuel pumps, and so forth (Prenting and Kilbridge, 1974).
One stage of production where automatic assembly remains minimal and
where manual work still dominates is final assembly. This situation has
popularised the impression tﬁatc“the assembly plant ié equipped only with
portable powered hand tools, mechanized moving assembly lines and painting
booths* (Aﬁernathy,-1978, 132).' Insofar as Ford is coﬁcerned, some pro-
‘gress is evident in automation especially in the areé of body welding.
functions. Other automatedrprocesses include tire-mounting énd inflatioﬁ,
painting, door aligning and hanging, wheel alignment, rust procfing,
electrocoating and car-testing (Abernathy, 1978). The extent of these
automatic final assembly functions‘in the rest of the industry is not so

well publicized. Indications are that automatic bedy construction is

sti1l limited in car assembly. In the early 1970's, the Ford Pintos and
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Mustangs were framed and spot—wéIded in one automatic process. Perhaps

the best known instance during this period was at GM's Lordstown plant

~ which boasted eleven unimate robbts along a moving body line to perform

welding operations automatically. Investments in automatic equipment

have been applied primarily to smaller unitized body cars while plants

assembling cars with frame bodies have yet to be so equipped. Given

the variety of cars and frequent model changes and the premium placed

-

equipment is the possible constraint such equipment may have on plant

flexibility in producing 2 diverse and changing set of product lines.
o )

Assembly Plant Scale Economies
The economic scale of auto manufacture, including auto aséembiy ’
has formed part of the subject of several independent studies and Con-
gréssional Hearings into the U.S. automobile industry. po;sequently,
there exists a number of estimates of scale economies of auto assembly
since the 1950's. Since this study deals with the post Téss_period,
anly those estimates of scale economies by White (1971) and Toder (1978),
which are compatible temporally with this analysis are revieﬁed. Before
proceeding, however, it is useful to indicate that efficient plant size
or rate of output at Towest average cost can be considered from the
standpoint of two output levels, the 'minimum optimal scaIef (MOS) and
‘optimal scale' (0S). Used generally in the context of Bain's defini-
tions, optimal scale means
The scales of plant or firm (as measured in designed.rates of
output) at which the Towest attainable unit costs are attained.
. . There may be a range of alternative optimal scales for a
plant or firm in a particular industry, if after a critical size

necessary for lowest costs has been reached, further increases
Tn size will neither increase nor decrease unit costs. The

e

’

‘upon plant f1exibi1ity,'a factor hindering investments in automatic '

P
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smallest scale at which a plant or firm may achieve the lowest
.attainable unit cost may be referred to as the minimum optimal*
scale of the plant or firm (Bain, 1956,:'53)}. ..

Another point worth noting is the substantial disagreement amongst econo-

mists as to the preferable basis for measurifg scale economies, a. factor

Ikhich undoubtéaTy has far-reaching implications onestimates of effi-

cﬁent_size production units. Moreover McGee {1974}, has drawn attention
to the general neglect of {otal model volume as an imporfant dimension
of eff%cient size and output. He has criticized- those who have regarded

size exclusively in terms of output rate, and estimates of economies of

" scale in auto assembly are framed entirely in terms of output rates, a

point which shouid be emphasized at the start of our brief review.
White (1971),-who was concerned with the U.S. auto industry as a;’—T“\o
whole, estimates that the “"optimum rate" for auto assembly plants 1in tﬁe
Jate 1960's was. in the range of 200,000 to 250,000 units per annum.
These figures were based apparently on two pTants; Chrysler's Belvidere
facility and GM's Lordstown, Ohio plant, both of which were constructed
in the mid-1960's and desigried to ﬁroduce at the rate of sixty vehicles
per hour. Further, thesq,figures referred obviously to the optimal
scale and tﬁough he did not explicitly venture an estimate for the MCS,
White did suggest that output's well below the OS were not.inconcei-vab'le,
since some plants, like GM's at Framingham,"Massachusetts, were operat-
ing at halfﬁthe hourly rate compared to Belvidere and Lordstown. The
1979 rate at Framingham, for example, was forty-five units of Buick
Century and Oldsmobile Cutlass cars per hour, N
whité, as others before him, regarded assembly as an operation
concerned with homogenous products and made no effort to distinguish

the potential effects on efficient rate of plant output by assembiing
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cars of different sizes. This point is considered by Toder who notes
that:

The production scale economy issue is complicated by the fact
that automobiles are highly differentiated, offered with many
features and options, as well as in different sizes, degrees of
luxury, and body styles. Cars with different characteristics
can be produced on the same assembly line so long as the
differences are not great. For example, a Chevrolet Vega and

a Pontiac Astre might be produced together since the main
differences between the two.cars are in the nameplate and in

a small amount of external trim. For purposes of assessing
scale economy, it is sensible to view the Astre as a separate
car with a suboptimal level of output; on the other hand,

Vegas and Cadillacs clearly cannot be produced on the same
line. For less extreme cases, the distinction may be less
clear;_ for some parts of cars there are joint economies of .
production but not perfect jointness (Toder, 1978, 130).

-

Toder divided cars into four-categories; mini (subcompact), coﬁ-
pact, intermediate and standard/luxury. The economies of ptroducing an
autpmobi]e he expressed as the gum of eight "cost elements" or parts of

: thezﬁrodqction process, of which final assembly was one. Other cost
e1ements.inc19ded body unit (metal stamping), frame (chassfs)% engine,
transmission, tires, body components and other components. His estimates
of optimal scale for automobile assembly and unit assembly costs for the

four classes of automobiles-are shown in Table 8. N

TABLE 8

-
" MINIMUM EFFICIENT SCALE AND UNIT-COSTS AT OPTIMAL SCALE
FOR AUTOMOBILE ASSEMBLY, 1974

TYPE QF AUTOMOBILE '
COST ELEMENT Standard/

Subcompact  Compact Intermediate . Luxury

Auto Assembly (x1,000) 400 300 250 200
Auto Asggggly ($US) 343 343 © 843 492

Source: Toder (1978, 132-3).
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The optimal sca1es:give appro;imate annual output for a two-shift,

five-day wdrk week with producﬁ;;n at a piant large enough‘to realize all
scale economieé. "Attempts to increase output beyond the level reported
-(in the-Iéhle) will at some point, lead to increasiﬁg unit cost of pro-
duction; in the long run, increasingﬁcosts can be avoided by constructing \
additional plants" (Toder, 1978, 133). It is worthwhile noting that
Toder's optimal scale for Standard/Luxury vehicles corresponds to White's
figures based on Belvidere and Lordstown. Incidentally, both these
plants initially assembled full-size.or standard cars--Chevrolets at
Lordstown and the Plymouth Fury and Dodge Polara at Belvidere. One way

- of explaining the difference in mi;imum efficient scale among different
types of cars is to view a given invéstment in tooling as producing a
roughly similar value of outpptﬁfor different types of cars. The typés

. of .operations and tools uéed in the production of both small cars are
the same, but big cars require more operations--and more work stations
in the factory for a given output-—becguse they have more g;rts. Thus,
the same number of workers with the same amount of c&pital can produce
fewer big cars than small Ci;;mf%oder, 1978, 138). Hence, there is a
higher optimum scale fqr’éach class of smaller cars. In reality, this
is borne out by genegg]‘differgnces in the Bourly production rate of
-aésembly plants. NEE;/;oth Lordstown and Be]viéere were converted to
produce subcémﬁact vehicles, hour]y‘rates'wereincreased to seventy to
eighty-five units at Lordstown and seventy at Belvidere. One major

drawback of White's analysis is the absence of an explicit MOS estimate

which would Have estdblished the lower limit for efficient plant output.

O

A’notable featupe of both White's (1971) and Toder's (1978)

* estimates is their emphasis on production economies as a key determinant
”

tw
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of p1ant scale economies. A1though White's figures on p1ant size were

‘ der1ved from two operat1ng plants, Lordstown and Belvidere, both were

established during the 1960's when transportation costs were believed B
to be less important. Toder (1978, 131) on the other hand clearly 1nd1-
cated that he was considering only scale econom1es in product1on If,
however, transport costs'w;re sigr1ifica;rn plant sizes smaller than
those derived purely onrfhe ba;is of production economies would be more
efficieﬁ;f(Scherer, et al., 19?5). By considering the real odfput-of
assembly plants, a clearer idea oﬁ assembly plant size, which appérently
incorporates not merely production but a host qf other economies includ-
ing distribution costs to dealers, may be.pbtained. Further, such ana-

lyses will indicate how real output compares to those estimates over the

-

past decade

Assenbly Plant Output Levels
F1gure 6 shows the actual output of Big Three _assembly plants
specia11z1ng in subcompacts, compacts, intermediates and full-size cars
for the 1959, 1873 and 1978 model years. There is also an additional
category of 'mixed' plants producing cars from two or more classes.

Strictly speaking, some plants specia]izih@ in one class of cars are

‘also mixed since they also assemble trucks. The1r position on the verti-

cal scale 1ncTudes truck productxon, since om1tt1ng the Tatter would

artificially understate the true output of plants concerned. It is

generally acknowledged that_truck assembly in turn ?gs the effect of
understating a plant's potential capacity especia11& when the same plant
may be used exclusively to assemble cars instead of both cars and trucks

(Boyle, '1974). The criteria for choosing the three particular years, *
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reflect in part the desire‘to avoid recession years like tﬁe 1974-75 model
years, and, where possible, cdntract télk years, which were,lon Bccasion,
marred by ugly severe strikes: disrupting industry output. Though 1973
was a contract year, production was not affected in any major way. This
year was preferred over 1974/75 because of a recession fo]]owing the after-
math of'the 1973 oil embargo crisis: and over 1972 because 1973‘aﬁpears to
be c]osén to a tempofal mid-point between 1969 and 197S8. The yéars chosen
are close enough to warrant comparison with the most recent estimates of °
assembly plant scale by White and Toder, who based their figures on the
years 1968 and 1974, respectively. It is assumed that Toder's estim;teé are
the most reasonable approximations for the period covered by this study.

How do the actual output levels of Big Three plants compare te-
Toder's estimates of minimum optimal scale for different classes of
}ehic1es? In 1969, there were only two GM and two Chrysier piants'assem#
bling full-size cars exclusively that were at or above the MOS. E]even
others producing only cars in the compact, intermediate or fUII-Size
claéses, but not some.c5mbination, were beTo; the MOS. Six otheg plants
were above and seven were below the MOS but part of their production con-
sisted also of light trucks. The proportion of Tight trucks produced
in passenger car plants varies from a few to over fifty per cent of total
plant output. During the 1973 model year, nine single class, car-only
plants were efficient by Toder's standards, but eleven were not. At the
same period, nine car-only assembly plants met MOS requirements and
seven failed to do so. In 1978, there were considerably fewérréfficient
car~only plants (three) and many more inefficient ones {twenty-three).

0f the *car and truck' plants, eight were at or ahove the MOS and only

three were below. Overall, there were generally fewer single class,
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car-only MOS plants. In confrast, there were more car-truck plants of -
MOS in two of the three years analysed. Tﬁis seems to suggest that most
car-only plants had difficulty in attaining efficient size output, but
those that did had capacity allocated ﬁartly té truck assembly. .

-+ Another notable feature of the actual size of as;emb1y plants is
the wide variation in size above and below the MOS estimafes in each of
the vehicle classes and a complete absence of any c1usteriﬁg around the
MOS. It may be an indicatioh that there are a wide range of optimal
sizes or that Toder's estimafes are questionable. With regards to the
latter point, Toder (1978, 140) noted:

In general qualitative terms, we have probably overstated unit

costs both below and above 'minimum efficient scale' output,

failing to account for potential scale economies beyond existing

plant sizes, and not considering potential ways of reducing the
capital stock when output is planned to be Tower.
Indeed, this statement suggests thaf the actual MOS may be higher but on
the other hand, unit cost penaities at production levels below the MOS
may be less serious than first suspected.

The question whether ‘mixed' plants turning out two or more
classes of automobiles are producing cars efficiently remaiﬁs unresolved
for the moment since no previous attempt has been made to determine
this. The output range of mixed plants during the three years analysed
is large, as in the case of single-=class car plants.

Perhap;-%hg most outstanding feature of Figure 6 is the persistent
variations in actual plant sizes notwithstanding the class and mix of
cars produced. Despite strenuous efforts to pinpoint efficient size of
plants, evidence strongly suggests that there may indeed be a much wider

range of outputs within which assembly plants can function efficiently

and with a great deal of flexibility. This may be due partly to some

-
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Qignificant scale economies beyond the product and plant diménsions.
There is evidence, for instance, of scale economies in retailing aﬁd
distribution of automobiles as well as in production (Pashigian, 1961).
In addition;'“lt.is 1ikely. that scale economies can be found to exist
in overall management, marketing and research and development. . . .
Such sources of scale economies are important for determining the size
distribution of f{ihs" {Toder, 1978, 130). How these economies and also
those related to multiplant operations, affect overall plant efficiency |

and size distribution remains to be clarified.

- Multiplant Operations of the Big Three

Plant Numbers and Locaticnal Inertia

General Motors, Ford and Chrysier together operated a total of
forty-six automobile assembly plants in the U.S. anq Canada in 1979
(Table 9). The number of assembly facilities serving the North American
market has remained rather consistent with only a slight Qariation since
1965. From 1966 until 1970, there were a£11east fifty plants, but since
then, the number has declined to forty-six in the 1979 model year.

GM, the largest firm atcounts for half or more of the total number
- of Big Thrée plants, depending on the specific model years concerned.
Over the R§st fourteen years, GM has maintained between twenty-fhree and
twenty-five assembly plants. One plant closure, at B]oomfiéld, New
Jersey, occurred after the 1968 model year. During the mid-Sixties, two
new pTants'were opened, Lordstown, Ohio, and Ste. Thérgse, Quebec. A
recent addition to GM's stock of assembly plants is the Oklahoma City

facility which was commissioned in May 1979,

Over a third of Big Three plants are owned by Ford, which has
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TABLE 9
BIG THREE AUTO ASSEMBLY PLANTS IN THE U.S. AND CANADA

MODEL YEAR FIRM

OPER‘i#ION M FORD CHRYSLER BIG THREE
1965 23 17 7 a7
1966 25 17 8 .50
1967 25 17 8 50
1968 25 18 S 51
1969 24 18 s 50
1970 24 18 S 50
1971 24 17 ) 49
1972 24 17 7 48
1673 24 17 7 48
1974 -24 17 7 48

p—
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1976 24 16 7 47
- 1877 24 16 7 47
1978 24 16 7 47
197¢ 25 15 6 46

Source: WKard's Automotive Yearbook and Automotive News Almanac Issue/
Market Data Book Issue, various years; Motor Vehicle Manufac-
turers' Association of the United States Inc. {1979).
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operated fifteen to eightgen plants over thé years. Since the late
Sixties, a steady decline in the numbef of Ford plants has been evident.
The company currently maintains fifteén North American plants; a recent
closure ‘was at Dallas (1970). The Norfolk and St. Paul plants were
converted to light truck assembly after the 1974-and 1979 model years,
respectively. ‘

Chrysler, the smallest of the Big Three, 1in 1979 operated a
total of six plants, down from eighﬁ in the late Sixties and early
Seventies, and, seven for most of the Seventies. The decline in the
number of é;rysler plants followed the closure of the Los Aégeles opera-
tions in 1971 and more recently the conversion.of the East Jefferson
Avenue plant in Detroit to light truck assembly.

One notable feature of Big Three assembly plants is the slow pace
of plant turnover and rather high degree of locatignai inertia. GM has
onIy'recent1y embarked upon & massive plant repiacementlprogranne after
several decades of ’recycliné' antiquated, muitistorey assembly plants
(S1oan and Miles, 1980}. The company's U.S. plants currently average
thirty-nine-years and this programme of closing assembly plants because
they are old and replacing them with new modern single-storey structures
represents a ‘first' in its seventy-two year history. Prior to this,
GM's profif criteria which required a return on investment in five years
or less effectively ruled out new plant investment. Production of a new
Ageneration of car lines which are substantially different from their
predecessors, the high cost of refitting old inefficient plantS‘%nd
strict environmenta]l standards governing factory emissions have combined
to br%ng about a policy change. However, new locations socught are in

the general vicinity of existing plants largely because of the economic
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costs and po]itical_pressure brought to bear upon companies relocating

to another region.

Spatial Organization of Assembly Plants

Assembly plant location patterns show elements of concentration
as well as dispersion. Dispersion is evident in that the plants of the
Big Three in 1979 were located in all the main geographic regions of
North Aﬁerica, with the exception of the Mountain region in the United
States and the Western, Northern and Atlantic regions of Canada. Plant
distribution by major geographic regions is shown in Table 10. There
are five plants in the West, three of whicﬁ belong to GM and two to Ford.
The North Central region.has the largest concentration of plants. Almost
half the auto assembly plants of the Big Three are situated there. GM |
produces cars in eleven plants_in the region, Ford, seven and Chrysler,
four. %he South, particularly the South Atlantic region is another major
location of assembly pIants} Other regions with major assembly facili-
ties are the North-east and Central Canada, with five plants each.

There are some distinct contrasts between the geograhhies of new
automobile consumption and production. Howevef; the principal Tocations
of assembly plants are generally the major regional markets for new autoj .
mobiles (Figure 7). The East Horth Central division, America's largest "A‘==‘:;'
regional market consqmed an average of over 2.2 miilion new cars a year
between 1974 and f§§é, and also had the most number of plants, sixteen. ,//’
However, its total output far exceeded regional consumption. Other m%jor
markets are the Middle and South Atlantic and Pacific divisions. Each
has three or more plants but produces less cars than the number purchased

regionally. Two other major concentrations of plants are the West North



TABIE 10
SISTRIBUTICK GF BIG 7HRES AUTC ASSSIELY PLANTS
BY GECGRAFEIC REGIONS OF THE U.S. AND CANADA, 1979
L
. ’ GM TRy CERISIER #5IG TERESY
GECGRATHEIC REGIONS
No. % - -4 No. % No. %
[5.S.A
MEST T w20 2 133 - - 5 10.9
Pacifi 3 12.0 2 433 - - 5 18.9
Moumtadin - - - - - - - -
PCRTE CENTRAL M D 7OE 4 66.5 22 47.5
West North Cextzal 3 12.0 2 133 1 16.7 & 12.¢
Sast Narth Cextmal § 32.0 5 Iz 3 N s
SCUTE 6 2L.0 2 133 1 16.7 9 16.5
West Scutk CentTal 2 & - - - - 2 b
Zast South Cext=al - - 1 G.65 - - 1 2.2
Scuzk Atlanti L 16.0 1 £.65 1 6.7 S V-
NCRUEEAST 3 12,0 2 153 - - 5 10.9
Widdle Atlantic 2 8.0 2 133 - - L 8.7
ligw Z=gland 1 4.0 - - - - - 2.2
CAADA
WEST - - - - - - - -
Pritisk Columbia - - - - - - - -
Prairies - - - - - - - -
CSIT=AL - 2 §.0 2 133 “ 16.7 5 0.5
Oxtasic 1 4.0 2 433 s 6.7 4 8.7
Quebec b 4.0 - - - - 1 2.2
Paudiiéspes - - - - - - - -
IOPE AMTRICA 25 1C0.0 45 106.0 & 100.0 46 100.0

Scuwce: Moter Vehicls Mammfacturers! issociaticn ¢f the Tnited States Inc.

{1975).
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Central divisidn, and Ontario/Quebec, each producing approximately one
million cars but consuming.three'quarters of a million or less new cars
annually from 1974 and 1978. Smaller markefs {about 0.5 mi1iion units}),
sﬁﬁh as New England and the East South Central division, each have oniy
‘one plant. An unusual situation is that of the West South Central
division, which has average annual new car sales of nearly 900,000 units
but is serviced by only one plant, at Arlington, Texa;. The recent
establishment of GM's newest piqnt at Oklahoma City, Oklahoma may be a
response to thié imbalance. Four regions, British Columbia, the Prairies
and the Maritimes in Canada, and the Mountain division in the United
States, do not have regional assembly plants. Each has only a2 small
market, with between S0,000'and'4OQ,OOO units sold. In general, Big
Three assembly plant locations correspond only roughly to the geography .
‘of the North American new car market, with excess production\occurring
in the three most central regions, and deficifs elsewhere.

This portrait of plant distribution by major regions conceals a
large &egree of Tocalization within each region. A large proportion of
plants are concentrated in_a few key states and one Canadian proviﬁce,
the most important of which are Michigan (fen plants), Missouri and
California (five plants each) and Ontario (four plants). States with
three plants are Chio, New Jersey and Georgia. Few have two plants
while several have single or no facilities. There has long been a signi-
ficant concentration in M%chigan, the auto industry's core producing
area. Some of the oldest plants, most now fully modernized, are located

there.

Another feature is the concentration of plants in a few major

urban conurbations. In 1979, twenty-seven plants were located in eight



123

major U.S. conurbatidhs.(Tab]e 11)}. Many of these were, however, in

* TABLE 1

'BIG THREE ASSEMBLY PLANT LOCATIONS IN MAJOR
URBAN CONURBATIGNS, 1979

NUMBER OF PLANTS -

CONURBATION

’ GM FORD CHRYSLER TOTAL
San Francisco 1 1 - 2
Los Angeles 2 1 - I 3
Kansas City (Kansas & Missouri) 2 | 1 - 3
St. Louis ' ' 1 1 1 3
Atlanta 2 1 - 3
Detroit-Windsor | 1 3 3 7
Philadelphia Camden-Wilmington 1 - 1 2
New York City-Newark - 2 2 - 4

TOTAL a ) 12 10 5 27

smaller urban communities situated close to larger centres. The greater
Detroit-Windsor area has the major concentration of auto assembly plants.
Within Detroit's city Timiis are situated GM's Cadillac plant ;;d
Chrysler's Lynch Road and Hamtramck facility. Other ptants in the vicin-
ity include Ford's Dearborn, Wixom and Hayne plants, and Chrysler's

plant in Windsor, Ontario. Another major agqlomeration is the New York
City-Newark conurbation in which the Mahwah-Metuchen (Ford), Linden and
Tarrytown (GM) plants are located. HNotable in the pattern of plant'dis-
tribution is the similarity in the choice of major urban locations, -

particularly between GM and Ford.
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Four bhroad ‘'industry' regions or zones may be identified, using

. a somewhat different geographic peEspective. to describe.the spatial

organization of Big‘Three passenger auto assembly plants (Figure 8): "~

(a) The ‘Industry Core", consisting of the state of Michigan,
is the heart of the North American auto jndustry. Apart from
being the management and design centre, and the. state wigh
the most number of auto assembly plants, it also has the
largest concentration of Big Three and other independent
plants$ producing all manner of automotive components. ‘

(b) The 'Quter Core' includes Qhio, Indiana, Illinois, Northern
New York, Western Pennsylvania, Wisconsin and Ontario.
These areas constitute a second major concentration of
automotive industries ard form almost a circular belt
around Michigan.

(¢) The 'lnner Periphery' on the fringe of the OQuter Core, is
an area with a large number of assembly plants, but has
little or no other automotive industries. Most assembly
plants are located, in a semi-circular fashion, around
the Quter Core. States in the Inner Periphery with assem-
bly facilities include Minnesota, Kansas, Missouri,

" Kentucky, Virginia, Maryland, Delaware, New Jersey, South-
eastern New York, Massachussetts and the Province of Quebec.

-

(d) The 'Quter Periphery' is the extensive area, furthest
from the Industry Core, inwhich is located a number of
assembly centres. The states assembling cars in the Quter
Periphery are Georgia, QOklahoma, Texas and California.

In 1979, approrimately half the assembly plants in.North America
were located within the core areas. Ten plants'df the Big Three were
situated in Michigan alone. Ten other plants were located in the Quter
Core, the majority in Ohio, ITlinois and Ontaric. Plants in the Inner
Periphery were localized in the major North-eastern markets of Massachu-
setts, New York, New Jersey and Maryland. Other locations in this.zone
were Kentucky, Kansas and Missouri. Quter Periphery assembly plants
cpnsist of three discrete concentrations, the largest of which is in

Caltfornia where five plants belonging to Ford and GM were located to

serve the Mountain and Pacific States. The West South Central arez was
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-

served by two plants, the Arlington, Texas facility and a brand new
Oklahoma City plant, both of which are owned by GM. In the East Central

-area of the Quter Périphery. Georgia had one Ford and two GM plants. Lo

Each firm had a different number of plants in the four industry
zones identified. GM had only five p]ant§, twenty per cent of GM's
total number, in Michigan. Howe&er, it had an equal number in the Core
and Immediate Periphery. Overall, more GM plants were located in the
Periphery than in the Core. Ford's plants were almost evenf} distri-

-buted between the Core and the Periﬁhery. Chrysler, has in recent years
focussed two-thirds of its assembly facilities in the Core gnd one third
in the Immediate Peri?hery. The company withdrew from the Quter Peri- .
phery in the early Seventies.

Although, there are more differences than similarities in the
proportion of each firm's plants in the four industry regions, there is
no statistical difference in the frequency'distribution of plants in the
four regions belonging to the three compam’es..I Al¥owing for their )
differences in size, the three firms appeaf to_have behaved ra aiike
in locating t@eir plants among the four zones. - - then\f\\\fi’f_-\\

. \

~
-~

%

Factors in Assembly Plant Decentralization
The economic forces that promoted geograéhic dispersion in auto
assembly are relatively straightforward. Decentrglized markets and the
relatively high e;pense of transporting completed vehicles have prompted
the setting up of regionai plants to which are shipped parts £ final
assembly and delivery. While traﬁsport costs are a major é]ement, other

factors hage also been emphasized including certain advantages associated

TThe results of a}(jtest (3.5 at 9 d.f.) were significant.
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with being more responsive to local market requirements, quicker deliv-
eries and better labour environments,

Transportation Costs

Transportation costs are generally acknowledged as the key factor

in assembly decentralization (Smykay, 1960). Their role and influence

can be viewed from two perspectives; first, as a real saving }n the final
delivery of a finished automobile; and second, as enabling increased pro-
fitability for .the 1argest manufacturers. ‘

| Bécadse of the size and weight of automobiles, transportation
éosts generally constitﬁpe an impoﬁtan; part of theﬂ&elivered price of
the vehicle. Real saviﬁgs in the dé]ivefy of completely knocked down
(ckd) cars to regioﬁal'é§Semb]}-p1ants instead of completely built up
(cbu) cars to'regional markets, have been noted by the different manu-
facturers. The major chmbanies provided evidence of this during the
u.s. S;nate Hearings od_Aﬁtomobi1e Marketing Practices in the.1950's.
In 1955, for exémp]e, a GM executive acknowledged. that his firm realized
lower transﬁortééion costs from the use of branch assembly plants; he
doubted lower Eést would have resulteé if his firm had produced all cars
centrally for shigment. Even when a1{gwance was maée for;the extra
costs of br;hch plant qherat%ons (estimated to be'bétween ten and fifteen
dollars per aﬁto) and parts handling (that is, packing, unpacking which

costs 2 minimum of six dollars per car) savings were nevertheless

£
L]

reported.
@

Testimony by Qhrys]er's president indicated that Chrysler in 1955
suffered a transportatipn cost disadvantage when compared with ifs prin-
cipal competitors, since Chrysler did not operate any extensive branch-

plant system. Acting on the belief that there were savings to be secured,

-
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Chrysler planned to, ang gid, establish additional banch plants. In
the two years following 1955, Chrysler expanded its assembly plant
system with new plants in Dé1aware and_St. Louis.

At the same Senate Hearings in-195§, Ford officials .stated that
‘the company's savings in transportation costs were only incidental to
Ford's operation of branch assembly plants. Sévings in transportation
costs were not a principal featu;e 6% the early establishment of branch
ﬁ1ants by Ford and no savings wéré obtained in the early days of the
industry. Other reasons for the use of branch assembly plants were
deemed more important than transportation cost savings. Among these
were the desire to avoid daﬁige which might otherwise result from long
distance transportation of compieted cars; to secure added flexibility
in operations;- to service local dealers more quickly; to gain local con- -
sumer support by operating in the local community; and to avoid problems
~of increasing size in central locations. However, it was acknowledged
that long-run saving; did accrue, as improved methods of handling and
shipping materjgis were.develope&, although it was also indicated that
Ford would actﬁally pay out more fofztransportationggn 1955 than it
received. This occurred because some transportatiqn:costs were not
passed on to dealers and consumers, principally since maximum freight
charges were established for the West Coast.

‘ During the mid-1950's, the advantages of regional assemb]y accrued
not only to distant plants such as those in California but alsc to those
closer to Detroit sucﬁ as the facilities on the East Coast. For instance,
the advantages GM had -by producing locally in Na# York.compared to
Studebaker which had to ship a comparabie vehicle from‘the industry

heartland to the New York market was approximately forty dollars per car
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in 1955. tikéhise, a shipment to a customer in Oklahoma produced a dif-
ferential of twenty-seven dollars in favour of GM cars as opposed to ‘
~Studebaker's. When a Nash and Ford were shipped to a South Atlantic
destination, the differential ranged from negligible or up to seventeen
dollars in Ford's favour (Table_TZ).

These transport savings are thus suggesti#e of the economic signi-
.ficance of decentralized assembly. In the Fifties, the significance was
further ampiified. by the f{na;éiaI position of the smaT1.centra1ized
firms compared to the Big Three multiplant producers. Edwards (1965,
177) observed that the disadvantage of the smai]er firms was greatest in
serving those areas most distant from their centralized plants and espe-
cially pronounced in the communities in which Big Three assembly plants
were located. In the United States, these areas included the remote
Northeast, Southeast, Southwest énd West Coast, the latter three includ-
ing the fastést growing markets. Partly because of this reason, the
smaller firms' shares of the markets in some of the states more distant
from the Midwest were lower than in their home and nearby states
(Edwards, 1965, 178).

Decentralized final assembly ]éd to tangible savings on transport
costs for the Big Three. The potential for profiting from this arranée-
ment no doubt spurred further decentralization. “Theoretically, trans-
portation cost savings may be considered ai accruing continuously to a
large firm serving a national marKet when the volume required to maintain
the regional assembly plants is met or exceeded by the Targe firm"
(Edwards, 1965, 178). Such transportation c&ét saving, if not passed .
over to the consumer would constitute pure profit to the firm. A fe1ated

concern with transport costs arose with the infamous “phantom freight*
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controversy in the automobile industry. Prior to 1936, the industry's
advertised price differed markedly from delivered price because of
accessories, staté and local taxes, and carrying charges on sales-
financing contracts. In that year, the Automot1ve Manufacturers Assoc1a—
tion published a 1ist of agreed-price quotations, which led to the prac-
tice of including freight charges from the home plant (Detroit in the
case of the Big Three) to the regional assembly plant in the final sell-
ing price. This meant that the customer paid freight on a fully assem-
bled car shipped from Detroit even though the car may actually have been
~ shipped unassembled from Detroit.to a plant near the dealer (Hurley,
1959, 13). Testimony by officia]s of the National Automobile Dealers

* Association during the Hearings on Automobile Marketing Practi;es uncov-
ered fhe practice by the auto manufacturers of charging dealers phantor
freight cost. Until 1954, the auto manufacturers had charged phantom
fre1ght on car shipments to outlying areas, though parts were shipped ¢
branch assembly plants and the cars assembled and shipped from there.
Freight charges to the consumer were based on the assembled automobile
railroad freight from Detroit +o the consumer. In 1954 and again 1in
1986, in response to dealer dissatisfaction, Congressional pressure, and
private “bootlegging", thé manufacturers lowered their freight charges
to outlying éreas to what they claimed were roughly the real costs of
shipment (White, 1971, 41-3). Bootlegging consisted mainly of used car
dealers buying new cars from franchised dealers in Detroit, shipping them
by truck or drive-away for less than the assesséd rail rate, and thereby
selling them for less than local dealers. This was especially prevalent
on the West Coast, where the assessed freight charges could run as high

as $279 for a Chevrolet and $365 for a Buick.
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The extent to thch such profit opportunities encouraged decen-
tralization up to‘the 1950's is not clear, and no cﬁusa] Tink has been
noted in the Titerature on the industry. However, the opportunities

must have appeared extremely attractive.

Reqional Markets

Closely allied with transport cost savings are the advantages of
being close to local markets, as ind{Eated by Ford representatives and
noted earlier. While evidence is sketchy at best for the whole industry,
there were individual instances which served to underscore the market-
pfoximity factor. Thus, in the late 1950's Chrysler Corporation decided
to abandon its old body manufacturing and Plymouth assembly p1an§ Tocated
in Evansville, Indiana, in favour of a new facility at Valley Park,
twenty miles from St. Louis, Missiouri. The reasons given by Chrysler's
management for the move are probably representative of the general loca-
t%ona] influences affecting final assembly. Besides transport cost
savings, other major reasons cited were largely market-oriented advan-
tages (Neal, 1958, 38). -

Fir§t1y, plants located at the markets enable auto makers to be
mare responsive to regional customer needs, particularly in terms of
items such as the options or various colour combinations. Secondly, ¢
proxfmity to regional markets reduces the delivery period for automo-
biles, which are increasingly produced to order. Local branch plants
have the advantage of fulfilling orders on popular models and delivering )

them more rapidly than plants located thousands of miles away.
. . h 4 ,
Recent Geography of Auto Assembly

hﬁytomobi]e assembly in the United States underwent a decentralizing

s
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trend during the postwar pefiod pr}or to the Sixties, A total of four-
teen plants, six GM, six Ford and two Chryslier fagi]ities, were built
in tﬁe peripheral zones. By contrast only five plants were erected
in the core areas during the same period. However, during the past two
’decadeé there has been a fendency towards centralizationqs? assembly
facilities.” Beginning in the late 1950's, three piants, GM's Willow Run
(Michigan), and Ford's Lorain (Ohio) and Wixom (Michigan) plants were
put into operation. During the Sixties, two new plants were congtruéted
outside of Detroit but within the core region: Belvidere, I11inois and
Lordstown, Ohio. The establishment of these core-oriented plants, it
must be acknowledged occurred during a period when other peripheral
plants such as GM's Fremont (California) and Ford's Kansas City
(Missouri) fac111;y and Chrysler's St. Louis (M1ssour1}\Qh§nt were being
constructed an indication of some continuing advantages ﬁgr decentral-
ization. DOuring the late 1960's and eariy 1970's, however,'centraliza-
tion trends were sustained, mainly by the closure of plants Tocated in
the peripheral zones. GM's Bloomfield, New Jersey plant, ;hich for many
years had produced a wide range of car lines at small volumes, was
closed in 1968. Ford closed its full-size car plant in Dallas at the
end of the 1970 model year and converted its No}fOTk, Virginia plant to
truck assembly in 1974. Chrysler's compact and intermediate car plant
‘at Los Angeles ceased operations in 1971. It had begun production of
cars there prior to the 1930's.

The recent centralization trends in the U.S. are generally
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attributed to the development and introduction of the 'piggyback‘] and
‘rack car' method of shipping automobiles in the Tate 1950's. The
introduction of the oversized piggyback railway f1atcafs énd rack cars
substantially altered the pattern of physical distribution costs among
the firms of the United States automobile industry. ‘ |

whiTe_there 1s no explicit evidence avajlable, the coincidence
" of the timing of more competitive freight rates on cbu vehicles and the
opening ﬁf new-plants in the automobile industry heartland is apparent
- and suggestive. White- (1971, 43) has argued that these developments in
transportation techn$1ogy are rendering suspect the economic rationale
of further decgnﬁralization. He also suggests that scale economies can
be attained by zéncentratﬁng assembly in the Great Lakes region and
shipping completed cars to distaﬁt markets without anf cost penalty.
One saving from centralized production and distribution is that arising
from cdst1y back-haul of cross-market shipments of ‘excess’ production
from regional-p1ants. Though there may be some advantage to the firm
fn operating branch assembly plants at very great distances from Detroit,
- such as those in California, the disadvantages of core area plants at
present are almost nonexistent. Other factors such as the absence of
significant obportunities for in-bound transportdtion cost savings on
componenf parts and insignificant local purchase df components serve to
underscore the Tocational strengths of the centralized plants. For

instance, White (1971, 44) notes that even the most distant Tocations

T"Piggyback“ technically refers to automobiles as well as other
product shipments in truck trailers placed upon flatcars, rather than
the direct loading of automobiles in.the bi- and tri-level rack cars
(Edwards, 1965, 180n). :
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such as those in California obtain about ninety pér cent by value of all
parts from plants situated near the Great Lakes.

Recent discussions with an official of Ford's Automotive Assembly
Division! confirmed the current realities of new assembly plant loca-

tion. Apart from a minimum of\local purchase of components and/or sup-

" plies, regional assembly plants do have a serious disadvantage, vis-a~-

vis central plants, in distributing cbu vehicles outside the major
regional urban markets at which regional plants are located. The cumu-
lative téansport cost of a car assembled at a regional plant and sold

outside the major urban market is almost as great as, if not greater

- than, the cost of bringing a cbu vehicle from a central plant. Added

to this ié the frequent need for cross-shipment of vehicles from one
regional plant to another regional market area, a process which can be
extremely expensive and which necessarily occurs in the case of Tower
volume models which are generally assembled in fewer plants.

Recent changes in the geography of Canada's automobile industry
are those associated mainly with the opening of GM's Ste. Thérase,
Quebec plant in 1965 and Ford's St. Thomas, Ontario facility in 1967.
The establishment of additionail plant capacity in Canada appears to be
an anomaly particularly in the light of apparent cost disadvantages
of Canadian locatigns. Emerson (1975) compared the cost of assembling
automobiles in Southwestern Ontario, and the East North Central Division
(Wisconsin, I1linois, Indiana, Michigan and Ohio), the “revealed best"

locations in Canada and the U.S., and concluded that overall it cost

_ ]Interview_with S. S. Bencuya, Product Planning Manager, Automo-
tive Assemhly Division, Ford Motor Company, October 3, 1979,
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two per cent more to assemble cars in Ontario than in the East North

Central Division. Further, a very high percentage of paésenger cars
and chassis exports from Canadian plants are shipped to Fhe East North
Central Division. Other factors such as a better labour climate may
have been a consideration that led to the location of new plants in
Canada. Emerson, however, argued that in cost terms this factor did

not sufficiently justify their establishment.



CHAPTER VI

o PRODUCT MIX IN AUTOMOBILE ASSEMBLY PLANTS

Given that each major producer manufactureg in a limited number of
assembly facilities a wide variety of cars, differentiated accordipg to
make, 1ine, models, body construction and style and market classes, how
are these individual products combined in a firm's system of plants? Do
plants specializé in one type,of car, all varieties or onily a limited
range of models? How important aré spécialized or multiple-model plants?
Are -there sihi]arities or differences in the strategies or product-mii
assignment between GM, Ford and Chrysler piants? Finally, what reasons
and evidence can be extended to exp1ain product-mix patterns in North
American automobile assembly plants? Thi§ chapter examipes prqduct-plant
assignment from the perspective of three major forms of productjgifferen-
tiation, make of car, car line and wheelbase dimensions which also re-
Tates-to vehicle size and principal market segment.

The primary data source for the analyses in this chapter and the

two following 1is Ward's Automotive Yearbook which contains information

on individuai car Tines assembled in U.S. assembly plants owned by the
Big Three. Armed with this basic data, other major product criteria are'
readily obtained. Further, data for U.S. piants are generally complete
for the fourteen-year period 1965-1978, with soméuminor exceptions.
Canadian plant product information was drawn from different sources in-

cluding the Automotive News Almanac Issue, which since 1976 has been

renamed the Automotive News Market Data Book Issue, Automotive Industries
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(November 1, 1965 & July 1, 1968} and several- annual editions of Facts

and Figures of Ehe Automotive Industry, published by the MVMAC .

Car Make and Assembly Plants

The majority of Big Three assembly plants, in aggreggte,’produﬁé
cars of one or two makés. During the study period, 1965-78, firom thirty
to fifty-two per cent of all plants assembled only one make. ‘DUfing the
same period between one.quétteé and a half were two-make plants (Figure
9), and the trend was towards more two-make as opposed to one-make
plants. By comparison; plaéts;assemb1ing three and four makes were
significantly less important; the formef.comprised six to nineteen per
cent, and'the;Tatter less tﬁan eleven per cent df all plants. Although
single-make plants were more common dhring the fourteen-year period,
there have been more two-make plants sin?e 1975. '

Car line ass1gnnent patterns differ substantially, however, between
each firm. @M has the largest number of assembly p1ants among the three
firms. ponsequen;ly, its proportion of plants, in terms of the variety
‘ of makes,is_generaIIy é]oser to the aggregate pattern than is either
Ford'sror.ChryTser‘s. .ft is wbrth noting that this is generally true of
other pfoduct charéctéristics as ;éll. Neither single-make plants nor
two-make plants appear tc dominate in GM's assignment strategy though
there were per1ods when one appeared more important than the other. From
1965 to 1968 and again from 1971 to 1974, single-make plants clearly ex-
ceeded the.ngst, but during other years, there were more two-make facili-
ties. Even fewer, proportionally, are plants assigned three or four dif-
ferent GM makes. |

Ford during thts pertod mandfacfured three car-makes. Hearly all

plants were assigned either single- or double-makes. Unlike GM, however,
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Figure 9: Plant Distribution by Number of Makes
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Ford'g single-make plantshclear1y dominated, antil the brief period of
1974 and 1975. '

Chrysler, which carried four-makes until the Imperial was -discon-
tinued'in 1915.'§1ear1y favoureé a2 strategy of two-make plants above
other types. At least half and sometimes in excess of éighty per cent
of its plants éssemb]ed cars from two different divis?qns; Q%t operated
three- and even four-make p]énts.- In only. three yeanﬁ,_1971, 1977 and
© 1978 was one piant desigﬁéted to produce a'sinQTe maké. In 1977 and
1978, the Jefferson Avenue plant in Detroit was the only Chrysler plant
producing cars of one make. ‘However, since model-sourcing data for this
plant and Chrysler's other Detroit facility at Lynch Rqéa were aggregated
prior to 1977, there is no means of determining f;om this data base whe-
ther the former was in fact.a single-make faciiity. These twq plants
notwithstana?ng, thrys]er's strategy seems to have been one favouring
two-make plants and to a lesser dégree thrge- and four-make plants,
before the Imperial was discontinued.

When all plants of a single firm are conside;éd in aggregate, to
what extent is the 'average' plant of that firm'more 2peci}'l,ized (or-

diversified) compared to 2 rival firm's average? To facilitate this

comparison, a simple measure devised by William J. Aber%athy in his study

The Productivity Dilemma, is utilised here. This measure is the average
number of makes preduced in each plant, weighted by the number of p'lants.-l
Between 1965 and 1978 the ‘average’ Chrysler plant assembled between 2.1

and 2.65. makes - per plant, which exceeded-Ford's plant averages over

1A sample calculation is presented in Appendix A. This same mea-
sure is applied to derive the average number of car lines and wheelbase
classes per plant in later sections of this chapter.
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the fourteen years and GM's over thirteen years  (Figure 10).l,GH plants
were assigned an average of 1.6 to 2.2.makes per plant while Ford facili-
ties, which had the lowest “averages throughout, were assigned only be-
tween 1.20 and 1.55 per plant.. Throughout the period; thesé weightéd
averages have geherall} varied over a small range of values, a characf
teristic probably attribqtable to the relatively constant number of makes
and.assemb]y plants. Chrylser's higher averages, it appears, are_the re-
sult of its producing almost as many makes:as biéger rivals, but'having
far fewer plants in which to assemble fhe different makes.

Genera]iy each firm has a range of plants from specialized to
diversified. For instance,GM's Flint, Lansing, Pontiac and Detroit
pianfs are single-make specialists, produéing Buick, 01dsmobile, Pontiac
and Cadi11ac cars reéBectiveTy (Table 13). 'PTants Tike GM's at Janes-
ville produce only Chevrolet cars but others may assemble several makes
Fairfax, for 1nstance has consistently assembled three makes, Buick,
Oldsmobile and Pont1ac. A fourth category of plants produces some combi-
bation of all GM makes. At Ford, comﬁarab1e single-make plants include
St. Louis (Mercury) and Louisville (Ford). - Other plants produced a Ford-
Mercury cohbination (Dearborn, 1967-73; and Oakville) or a Ford-Lincoln
mix (Wixom). At Chfysler, however, with minor exceptions, plants general-
ly assembled some combination of Plymouth, Dodge and Chrygler.cars.

What factors determine the make of cars allocated to particufar
assembly plants? Make of a car may have 1ittle significance as to where
a car is assembled. As we sha11_notg later, cars may be assigned to
plants on the basis of certain design and ather physical attributes.

&
gften, cars of different makes have identical design and physical features
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TAQLE 13

MARE,CF CAR IN STLECTED ASSEMmry PLANTS, YODEL YRARS 1965-1978
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and are produced in common plants. Other individual car lxnes of one

make may be produced at an output 1arge enough to ut1112e the total capa- -

city of several individual plants.

At GM, however, the make of car assembled in a given plant is
also influenced by the firm' E organ1zat:pna1 structure. The assembly of
GM cars_is carried out in a multi-tiered system of plan;s. First, there
is a system of 'home plants', common to many giant companies which usual-
1y consist of the oldest and sometimes the largest plants. Frequently,
these plants are the only producers of some product lines made by thé
company (Moore and Jablonski, 1969, 85 &133). At GM there are five home
plants controlled individually by each of the principal car dfvisions.
Buick Division's home plant is at Flint, Michigan, and so is Chevrolet's.
Oldsmobile's is at Lansing, Michigan; Pontiac's is at Pontiac, Hichigan;
and Cadillac's is located in Detroit. At these plants, only the respec-
tive division’s own make of car is assemb]gd.

Besides .the home plants, there ig a system of what has beén’gene-
. fal]y referred to as 'B.0.P.' plants, which produce Buick, 0ldsmobile
and Pontiac cars exclusively. An example of this is the plant at Fairfax,
Kansas. Prlor to the mid-1960's other examp1es included South Gate
(California), Wilmington (Delaware) and Doraville (Georgia).

The third component of the system of GM plants comprises those
producing some combination of the five makes. In recent years; these
m1xed-make plants, which 1nc1ude Fremont (Ca11forn1a), Los Ange]es,

South Gate (California), Wilmington (Delaware), Boraville (Georg1a) have

been associated with the General Motors Assembly Division (GHAD)
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Lar Lines and'Assembly Plants

Unlike the assignment of makes, most Big fhree plants in aggre-
gate produce multiple, dut never full, }ines (F;gure 11). Two Tine plants
formed the largest group proportionally for most years. Other important
groups consisted of plants assembling single and three car lines. For
several years until 1973, single line plants compri sed nearly one-third
of all Big Three plants, but this group declined to about ten per cent
of the plant popu1at%on in the mid-1970's. There were generally fewer
four-line pfants than single-, double- or triple-line plants during most
pf the years examined. The ‘preferred' limit appears to be qur 1ines |
per plant because beyond this, plants reporting_five or more I{hes dimi-
nish rapidly, indeed were non-existent during most years covered in the
study. The proportion of plants assembiing fjve or more lines was gener-
al1y.sma11 for the industry as a whole. -

There were a nﬁmbef of notable differences in car line assigmment
among the individuq} firms. GM's revealed strategy consisted mainly of
assigning two or three car lines to a majority of assembly plants. Since
the mid-1970's, particularly, nearly eighty per cent of its plants have
been in these two categories, and at earlier periods, fifty~per cent or
more. Single- and three-line plants have comprised one-fifth or 1255 of
all GM's plants. Exceptions to GM]s strateqy were two plantsg Oshawa,
which produced in excess of five different Tines during most of the four-
teen years; and the Bloomfield facility which on occasion produced five or
more lines at rather smalil vblumes, q‘sigh' perhaps of fts impending clo-
sure, Oshawa, GM's largest paséeﬁger car assembly facility in Canada was

partfcularly diversified in its range of car lines. The continuation of
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Figure 1i: Plont Distribution by Number of Car Lines
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this multi-line policy for the plant is not only interesting but sugges-
tive of ‘the plant's extreme flexibility or a situation that rather less
integration than might be expected in final assembly has actually oc-
cured, a point which is explored further in Chapter VII.', |

The.Ford Motor Company's revsaIed strategy in car line aj]ocation,‘
1t appears, differs from GM's in that Ford. has stressed plants specializ-
‘ing in single lines and to a Tesse} degree, fwo-line plants, a situation
evideq} until the early 1970's, at least. Following 1974, however, Ford -
-has operated more two—fine plants, but whether this represents a depar-
ture in car line assignment policy remains unclear. Unlike GM and
Chrysler, fe]atively few plants were assigned the :assembly of three lines
and even fewer produced four. Until 1978, Ford's main Canadian opera-
tioq, 1ike GM's Oshawa facility, was also unusually diversified. Period-
ically és maﬁy as six lines were producedﬂ?ﬂgfe, a feature which again
raises questions concerning the effect the\Auto Pact has had)on intra-
corporate rationalization and integration of auto assembly functions.

Oﬁe evident feature of Chrysler's car line assignment strateqy has
been the aImost total absence of sing]e-Tiﬁe plants, exceﬁt for one each
in 1966, 1977 and 1978. During the period,Chrysier's strategy has fluc-
tuate; as'?ﬁé dominant assignments shifted between four-Tline plants
(T966-70; 1974-f5), three-Tine plants (1971-73) and two-line plants
(1967 and 1976-78). This instability may be partly attributable to data
aggregation for the Jefferson Avenue and Lynch Road plants, which natur-
ally raises the profile of multi-Tine plants and reduces the significance
of plants carring one and perhaps two lines. NeQerthe1ess, Chrysler's
lack of single-~17ne plants represents a distinct contrast to the ap-

proaches of GM and particularly Ford. Overall, Chrysler had a higher
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average number of car lines per plant than eithér‘Ford or GM until 1976,
when its averagé fell below GM's (Figure 12). For several yéars, Chrys-
ler's average exceeded three lines but this declined tﬁs]ight]y over
two in 1978. GM's average has rgmained fairly consistent at between two
and three car lines per plant. éord's plants have the lowest averages

(less than two) amongst the Big Three, but its trend is towards a higher

level.

Car Lin% Output and Assembly Plant Numbers

In Chapter II, it was pointed out that in surveys of multiplant
firms in several indust}ies,'there has been found a general re]ationshib
between production voluhe of a given product 1ine and thé number of
plants from which the product is ‘sourced. It was also suggested. that
when output exceeds plant MES,. multiple sourcing becomes feasible. 1In
final auto assembly, a general positive correiation may be seen to e;ist
between an increase in car ]ineroutput and the number of sourcing points
(See Figure 13). This relationship is noticeable at the level of each
firm as well as for the Big Three in aggregate. There is, however, a
rather broqd dispersion of individual car lines within eaﬁh plant fre-
quency class. In addition, there are numerous cases of car 1ines in
different plant frequency classes with rather similar outputs. During
the 1969 model year, for example GM assembled 288,000 Pontiac Tempest
cars in six plants, 318,000 Chevrolet Novas in two p1ants and 300,000
Oldsmobile Cutlass models in four plants. Such patterns are observable for
Ford and Chrysler as wel).

When only the mean ‘and median car line output are considered, how- .

ever, the relationship between volume and the number of plant sources is
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more éxp]tcit (Table 14) Beth the mean and median output tend to in-
crease with the number of piants a pattern which is generally true at
the firm and zndustry levels, There are some minor exceptions where a
larger mean or median output is associated with fewer p]ants These
exceptions, however, are genera]ly associated with values derived from
a single observation, rather than a sample.

In general, a largé proportion of car lines from each producer is
sourced at two or more piants. To what extent does multiple plant sourc-
ing differ between the three principle producers and, how has it changed
over time as well? To facilitate this comparison another measure, the

“average capacity replication® index devised by Abernathy (1978) is uti-
1ised. Bri®fly, the measure R represents the extent to which available
assembly capacity is aITocated.to provide production of the same product
in different Tocations, and can be stated as: |

R = .l..zl: IR
i=]
where ry is the number of different plants in which the production of
car, i, is replicated (1 =71 . . . 1); ¢; is the amount of plant capacity
‘ devoted to produce i, in fractional assembly piant equivalents, and C is
the total capacity in plant numbers. This provides a measure of the

avérage number of times the process capacity to produce the same car is

——
replicated at deferent Tocations. The average is taken over capac1ty not

number of car models because the Tatter measure would bfas results toward

expensive, Jow-volume car lines,!

]See Appendix B for sample calculation.
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TABLE 18
NEAN AND MEDIAN CAR LINE QUTPUT AND PLANT NUMBERS:
MODEL YEARS 1969, 1974 AXD 1978
QOEL MEAN CAR LINE OUTPYT NEDIAN CAR LINE QUTPUT
e —— @ GIG THREE  CHRYSLER FORD @ BIG THREE
- NUMBER
1S 1 03 81,09 $9.829 52,629 27,032 IS8 - 5.1 26918
201843 N4 2812 10078 21478 113,981 381 185,218
326,08 196.2 165,961 194,088 26,018 196,240 165,961 264,213
T AR 300,387 178.89¢  292.631 - 300,357 296,508
5 362,551 387,755 353.204 365,551 365,870 365,211
§ w0 401.3: 439,282 439,244
1 1,015,562 1,018,562 1,018,562 1,018,562
1 1.150.5%¢ 1,250,514 1,250.512 1,250,514
O E R ] $8.265 63,033 14,426 - 57.316 35,95  37.087
2 WT.53 210567 186,410 196778 123.938 295,120 99,617 123.638
3 165.085 196,607 177.561  165.085 L8007 1TSS
4 8,015 435,330 309,325 374,002 408,015 308,326 391.033 .
5 183,647 183,647 183,657 “183.6¢7
" 364,376 364,376 364,376 364,376 ‘
7 $31.768 631765 651,768 687768 C\
s 46¢,756 e58,756 362,796 wed—"
19781 6T 105, 63,776 * 78,049 63,255 72,602 47,262 56,586
2 105.475 165,412 145,339 178,263 115778 18899 216,584 188,898
3 167,016 173,480 1713 167,106 278,260  208.760
3 395,735 466,287 439,662 396,738 - 395,546 395.54€
5 527,606 527,606 527,506 527,606
6 416,656 416,666 416,696 416,656

Scurce: MWard's Autcmot{ve Yearbock, Autcmotive Hews Almanac Tscue, varicus years. ~



A - 153
- Average capacity replication indices for GM, Ford.qhd Chrys]erz

for selected years are presented in Table:15. Conclusions drawn from

-

TABLE 15
AVERAGE CAPACITY REPLICATION: NUMBER OF PLANTS - - \
" PRODUCING THE SAME CAR :
FIRM  MODEL YEAR 1969 1973 . 1978
M : 6.89 4.01* 3.78
FORD 6.45" 461" 2.89
CHRYSLER 2,98 . 2.36° 1.41

*Exc1udes Canad1an pIants

®Trucks at Lou1sv111e, kentucky plant excluded

*
.

®Production at Jefferson Avenue and Lynch Road’ plants combined.

these figures must be made with some;cautiqn; in view df:the data defie.
ciencies noted but nevertheless certain broad feé;ufes are eviﬁen?..
Firét, the indices indiéate that. for two of the Fhree'}ears there isa
‘geﬁeral decrease in capacity replicatidn‘as firm size decreases. Seﬁond,
capacity replication has also diminished over the fhree years examined.
The former feature may“be aitributed to the lgrger market share and out-
put of car lines belonging to bigger firms. Output of Chevroiets, GM's
singje largest selling car was almost doub1e that of thé Ford LTD, and
more than seyen times that of the P]ymouth Fury, both of which are com-
pfrabl9jfu11 -size cars. The deél1ne in capac1ty rep11cat1on from 1969
to 1978 may. bearelated to the marked decline in the extremely high volume
_lines, which were often sourced from ten or more plants. In 19&9, 1.2

L]

- milliop Chevrolets were produced in eleven piénts and over a mitlion

-

\ -
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Fords héré sohrcéd from teﬁ:pTSnts.' Qutput of the same two cars in 1978
'wa§_;pprox?mately half and a third of the 1969 figures respectively and
‘the.ChevroTet.wés produced~in four_p1ants, and the Ford in three.

Assembly Economies of Common Body Features
- and Model Var1at1ons
For the individual firm, there seems to exist numerous poss1b1e ‘

coqbinations of car-line mix in assembly plants. Large cars are pro-
duced alongside other 1érge lines or even small vehicles. Lines pro-
duced in qne p]ént may feature broad physical similarities or none what-
soever, w&i]e others méy ngrough1y identical or vastly different in
_terms of quantity produced. What factcrs,\if any, lead to the assembly
of specific car Iiﬁes,land the exclusion of others, in individual plants?
How importanﬁ_are the'econbmies of production and diﬁiribution, noted
earlier? .

‘ Despife;}hé Vafiéty %n plant car Iid%'%;siqnment, there seems to
be certain imporfant'technicé1, eﬁgiégering and economic constraints
that play iﬁ;&]e in determ1n1ng what .car Tines and combinations thereof,
are assembﬂed in individual ﬁlants - The three auto f1rms, as we noted,
produced a wide range of cars but much of this diversity is the result
of product differentiation for a rather heterogeneous market. A ‘basic'
car ‘is frequently QTfferentiated in terms of some minor design varia-
tions, trim and components and transformed jnto several distinct Tines
with different_namep]ates and marketed separately by the various divi-
sions that comprise the firm. These distinct car lines are nevertheless

- derived from a basic model. characterised by certain design specifications

or 'body' designations and components. At GM, for instance, the full-gize
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Olsmobile, Pontiac, Buick and Chevrolet are basically identical vehicles
in many ﬁ%gpects, particularly their physical configuration. . Together
théy comprise the 'B-body' cars, ‘Simi1ar1y. the Chevrolet Nova, Olds-
mobile Omega, Buiék Skylark and Ponfiac Phoenix, comprise the 'X-body'
compact-size cars. | |
| In 1978 the majority of Big Three plants were assembling two or
more car lines. At GM, over two-thirds of these plants assembled
car,1ineé with common body designations (See Table 16). At Willow Run,
for example, fdur different iineé were manufactured, but all were essen-
.tia11y X-body cars. Likewise, at Lordstown, a multiple-line. facility,
all cars produced were H-body subcompacts. At Ford.four'out of ten mul-
tiple-line plants assembled cars with common body designations, whereas
all Lhrysier's multiple-line plants produced cars from identical body-
-désign groupé | o
By assembling different. product. T1nes which share numerous attr1—
butes in cosmon plants, producers are able to meet two 1mp0rtant require-
ments: production economies andfhiversity in demand. In respect of the
former requirement, we noted previously that a major source of production
scale economies resideé in specializing in one basic product or at least_'
a very narrow range of products. Many assembly plants seem to satisf&
this fundamental requirement in that though plants produceé several dis-
tinct car<lines, they are in fact specializing in one basic'product by
yirtue of the common body designation. By so doing, plant equipment and
tooling can be standardized;~and cost saving techniques such as indus-
trial robots can be tns£a11ed at certain stages of the production proéess
where the. product remains totally undifferentiated, that is at the weld-

Tng and painting stages, prior to final assembly when distinctive ~



- . ' 156.

TABLE 16

PLANTS ASSEMBLING CAR LINES
WITH COMMON BODY CONFIGURATION, 1978 °

PLANT CAR LINES BODY GROUP

GENERAL MOTORS . -
Willow Run Nova, Omega, Skylark, Phoenix X-body

Leeds Monte Carlo, Malibu = A=body
Norwood/Van Nuys Firebird, Camaro ‘ T F-body
- Lordstown* Sunbird, Monia. Skyhawk, Starfire H-body
Fremont Century, Monte Carlo, Malibu A-body
South Gate Chevrolet, 01dsmobi1é, Buick - B-body
‘Doraville/Arlington Monte Carlo, Cutlass, Malibu A-body
Wilmington Chevette, Acadian’ T-body
Tarrytown Nova, Skylark, Phoenix X-bady
Baltimore ‘Monte Carlo, Le Mans, Malibu A-body
 Fairfax. | 0ldsmobile, Pontiac, Buick B-body
Framingham Cutlass, Century | - A-body
FORD - :
HWayne Granada, Monarch, Versailles Unit body 12
St. Thomas Fairmont, Zephyr not available
Kansas City Fairmont, Zephyr ) not available
Metuchen Pinto, Bobcat ' ) Unit body 11
CHRYSLER ) >
Hamtramck . Yolare, Aspen
St. Louis Le Baron, Diplomat
Newark ‘ Volare, Aspen, Le Baron, Diplomat
Belvedere Horizon, Omni
Windsor Cordoba, Charger, Magnum

Source: Ward's Automotive Yearbook, 1978; Automotive News Market Data
Book Issue, 1978 & 1979; Abernathy (1978); Gregory (1980).

*Light trugks excluded.
g :

1]



157
componen£5'and optienaT equipmént are installed. Further, assembly 1ine
“workers need not ‘ne-learn’ thETR work funct1ons or make drastic adjust-
ments because the vehicles they are assemb11ng are essent1a11y ‘the same,‘

despite minor vartat1ons from one carcass to the next. when they move
-down the assembly line. » .
Qther sources of economies inciude less complex parts inventory
problems which invariab]y arise if too many substantial1y different car
Tines are produced, and economies associated with massed reserves of
plant equipment and services and production inputs. .
It is also 1nterest1ng to note that the assignment of car “lines
to plants extends into variations within 1nd1v1dua1 models as well, some-
th1ng not revea]ed in our present analysis because data on -such features
are not normally pub11shed. We noted in Chapter III that each car line
consists of a variety.of models 1nc1ud1ng two-door, four-door, sedana
coupe, station waéon and two-tone paint variants. Body styles, s1ze
configuration and extra equipment notwiths;ending, the assembly 11ne is
also sensitive to model variations in each car line. Plants may be as- _
signed the production of more two-door rather than‘feur-door models or
more two-tone paint bedies and fewer single tone models. The purpose of
specializing in body style, paint work, or some other model feature is
to maximize the use of the assembly Tine,which if considerably mixed
will have to be extensively equipped and manned to accommodate the most
compTex body style. Assembly of a narrow model range will ensure maximum

use of both tooling and manpower on the assembly line.

From the marketing standpo?nt; consumers tend to demand the entire

range of pfoducts but in different proportions, however., For instance,

*
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éhevroiet car lines are geﬁerai1y produbed and sold in greater numbérs
than either Buick, 0ldsmobile or Pontfac. -At Ford Motor'Company, Ford v
Tines tend to déminate.production and at Chrysler, it is Dodge and
Plymouth. For low-volume car lines, production at separate plént; mdy
;involve'major diseconomiés especially when £ota1‘output falls short o%
the qinimum‘ef%icient size of plant. However, shareq‘body design and
major components facilitate the consolidation or centralization of the
* production of related car lines in economic lot sizes with littie loss
in éffi@iencj arising from superficial differentiation between ]inés.
This consideration is particu]ar1y:importan; when firms seek to balance
production'and distribution costs to fegional markets by allocating
lines to match regional deman& patterps. Doing-so on the basis of indi-
widual i?%es mgy be unecongmica]. However, this may be feasible if all ‘
lines with identical body configuration are considered simﬁitaneously
because, then, certgi;product- and p]ant-re1ated scale economies may be
obtained:' |

Consider the examples in Table 17. If each distinct line was
produced separately, all lines with the possible exception of the Fair-
mont wou‘l&probam:y be sourced from a single plant primarily because the
individual output of these 1i;es is far below the estimated MOS of
300,000 units for compact car assembly plants (Seé Chapter V). However,
it is likely that the appropriate sca1e<ﬁay'be somewhateless if trans-
.port costs are taken into consideration (Scherer; etoal., 1975). Even
s0, sourcing would be 1imited to one plant for each of the models. Given

e .
common line attributes, single plant sourcing may be avoided and multiple

sourcing of car lines is feasible instead, thus overcoming some of the
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: ) TABLE 17
' SOURCING OF COMPLEMENTARY CAR LINES, 1978 MODEL YEAR .
- FIRM~ LINE _ OUTPUT. ST. LOUIS HAMTRAMCK  NEWARK
_ CHRYSLER Volare 258,652 - 164,321 92,459
Aspen 197,708 - 127,212 . 70,496
Le Baron 149,894 130,967 - 18,927
Diplomat 81,661 73,320 - 7,285
CTOTAL 688,915 204,287 . 291,533 189,167
FIRM LINE . OUTPUT ~ ATLANTA - KANSAS CITY -MAHWAH  ST. THOMAS
FORD Fairmont 475,453 119,79 156,964 84,353 114,345
Zephyr 156,156 - 54,118 33,321 68,717
Other - 70,777 - 77,347 -
TOTAL 631,609 190,568 211,082 195,021 183,062
FIRM LINE - - QUTPUT NORWOOD VAN NUYS
GENERAL MOTORS  Firebird 187,285 97,013 90,272
- Camaro 272,119 - 142,375 130,258
TOTAL 459,404 239,388 220,530

Source: Ward's Automotive Yearbook, 1979; Automotive News, Market Data
Book Issue, 1978, 1979.

*LTD II.

- *Ford Grdnada and Mercury Monﬁrch.

diseconomies of extreme centralization and the consequent need for exten-
sive c;oss-shipment of the final product. This point is clearly evident
in sourcing of selected compact cars produced by the Big Three. For
example, Chrysler, by partiatly combining the assembly of the Volare,
Aspen, LeBaron and Diplomet, sourced each line from at least two locations
in different geographic areas. The basic strateg{\is again evident in the

production of Ford's. Fajrmont and Zephyr and GM's Camaro and Firebird.
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‘Assembly Economies of Mixed Body Features

Table 17 also indicates that car lines which share some common
body designation are nét always necessarily assembled togethér. For
example, besides the Fairmont and Zephyrs, the Granada and Monarch are
also produced at zMahwah, Neﬁ Jersey. Instead of producing both
the Zephyr and the Féirmont, as is the case in other plants, Ford chose
to assemble the LTD II line along with the Fairmont at Atlanta. Besides
these examples, there are several other ;uch plants belongiqg to both
GM and Ford‘which assemble lines of mixed-body configuratibns._ Some
notable cases include GM's home and Oshawa plants, and Ford's plants
at Los Ange1e§ and Qakville.

Mixed-body configuration assembly may be further complicated by
the fact that some Iihes may be of frame construction while others-are
of unit body construction. Each tyﬁe of body construction, we noted
previously, required a somewhat different approach in production, parti-
cularly during certain séages of assembly. Generally, this form of assem-

bly activity is undertaken but only with substantial costs incurred in

.making modifications in plant equipﬁent and layout.

An example of the type of alterations and hardware required is use-
fully iTlustrated with the example of Ford's Wixom plant in the mid-196Q's
(Geschelin, 1966, 68-72)._'First, alterations were deemed necesséry be-
cause the 1966 Thunderhbird was redesigned with a separate chassis frame
for the 1967 model year, a departure from its previous integral body frame
copstruction. Second, the Lincoln Continental wﬁ%ch was also produced at-
Wixom entered the 1967 mode] year with its integral hody frame design

unchanged. As the lWixon plant was designed to handle cars with integra1‘
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body construction, extensive plant alterations had to be made since the
company chose to continue building the new Thunderbird at the plant.

Sqme major alterations included eliminating the former overhead conveyor
line for the assembly of running gear, and addition of a Thunderbird
chassis assembly Tline. Other additions were the merry-go-round assembly
line for the preparation of the front end sheet metal and other compo-
nents, and a frame asseﬁb]y line for the Thunderbird. Further, it was
necessary to change the engine dress-up conveyor system so as to separate
Thunderbird ana Lincoln power plants for distribution to different assem-
bly points. The Thunderbird power plant was installed before éhe chassis
reached the fina} assembly line whereas the Lincoln power pTant_was in-
stalled further along the line. Some alterations were so complex and ex-
tensive that work began long before the 1966 production was phased out.
Although no estimate of costs was giveﬁ, a Ford officiall interviewed in
1979 indicated that a plant designed to assemble both frame and unitized
body car line-tonQ is Tikely to cost approximately USS$50 million more
than a plant yhich handles cars of a single body constructfon. .

In the 1960's, Ford did in fact produce mixed frame and unit body
lines in a number of assembly plants. Table 18 indicates that at least
four Ford®lants, Wixom, Atlanta, Qakville and St. Thomas could be so
classified. It is significant, however, that by 1973, at least, this po-
licy was discontinued, although 1ines of mixed frame, or mixed unit body
designs were still assembled in common p]ants.. More importantiy, the

majority of Ford-plants during the 1969 and 1973 model years assembled

1Mr: $. S. Bencuya, Program Planning Manager, Ford Automgtive
Assembly Division, October 3, 1979.
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N cars of‘COmmon_body types of_jugt single body configuratfons.

The‘hna]ysis above shggésts that mixed car 1ine assembly may in-
deed,be‘leés desirable from the sténdpoint of scale economies. We also
noted in én earlier chapter that equipment and manpower may be underuti;
lized particularly when a line which requires more steps in the assembly
process is produced simultaneously with one that requires fewer steps.
Further, problems over invenfory cpntrol and work scheduling may arise.
Given the disadvantages what then motivates this form of product mix in
assembly plants?

Economies of Separate Assembly Lines

There are presumably ceftain economies, hitherto‘undetai}ed, to
be gained by mixed cér line assembly. For instance, some plants have
two assembly lines producing cars of different body designations. At
St. Louis, one line produces the B-body Chevrolet at a line speed of
fifty-seven units per hour. A second line produces ten R-body fiber-
g1as§ Corvettes per hour. At Cadillac's Detroit plant, Sevilles are
" assembled on a line separate from that producing E]doraqp and full-size
Cadillacs. During the late 1960's, prior to the debut of the Seville,
the front-wheel-drive Eldorado was assembled in a small self-contained
operation with its own chassis assembly line, final assembly, final
inspection and paint shop, mainly because the car differed from the
regular Cadillac Tine in design as well as assembly procedures
(Geschelin, 1967a, 59-61)}. The Oldsmobile home plant at Lansing aiso
consists of two 1ines, one of which assembles E-body Toronados exclu-
sively and the other produces A~ and B-body lines. Presumably, assem-

bling substantially different models on different Tines avoids some of
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the problems associated with underutilization of plant resources and
.scheduIing. At the same time, generally 1arger:output‘from two lines,

a feature usually true of dual‘assembly line plants, may be the source

of additional 'product and plant economies,

Economies of Quality Production

Other sources of economies, though somewhat difficult to verify,
may reside in the preservation of a product's imege, which thay be based
in large part on product quality and which ﬁay in turn depend oﬁ its pro-
duction location. For example, the Cadillac, Buick and Qldsmobile Divi-
sions of GM each'produce a common front-wheel-drive E~body car known
separately as the Cadillac Eldorado, the Buick Riviera aqd the Oldsmobile
Toronado, Each 1ine is aesembled at their respective home plants even
though joint assembly in one plant may real1ze the economies d1scussed
above. Part of the reason for this may be the fact that these cars are
equipped with a number of major components, particulariy power plants,
which are unique to each division. Perhaps, much of this strategy is
also due to a certain quality of workmanship and indeed overalil produe—
tion which is associated with one car and not duplicated in others.
Cadillac ‘cars, noted for their fine quality, derive this part1§p]ar cha-
racter1st1c from certain procedures followed during production. For ex-
ample, exterior Cadillac parts had the reputation of being finished in
seven coats of an acpy1ic lacquer and four wet colour coats. In addi-
tion, ’flawless' finishes in paintwork were imperative and often special
equipment was used to ensure a high level of quality contro] (Geschelin,
1965, 56-58). "In such Tnstances, the importance of ma1nta1nTng product
reputation and the premium associated with it outweighs substantially,

perhaps, the economies derived exclusively from common production.
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Transportation Economies’

-

There are of course instances of assémb!y\of mixed-body designa-
tions in‘plants involving non-prestige 1ines which cannot be explained
by the reasons suggested above. In such cases préduct—mix in plants may
have been some corporate response to a-variety of other ciréumstances.
For example, both GM and Ford executives! interviewed -have stated that
car lines assigned to specific plants for assembly are in part an attempt
to rationalize production and distribution economies. Ford's allocation
policies, revealed during the ingervieWs, were quite explicit. Given
~that the demand for a certain line is méfe or less uniform throughout
NortH\America and that there is sufficient voiume to be allocated to,
say, three piants, part of the volume wi11 ideally be allocated to a west
coast plant, another to a core facility énd the remaining part to a facil-
itg on the east coast. The allocatidn planning process i$ generally
aided by sales statistics provided by Ford dealers locaﬁed throughout the
U.S. and Canada. Hénce, cars assigned for assembly at a plant reflect
., partly the decisions to match production with regional demand expeqta-
tions. The rationale behind-this policy is the prohibitive cost of
SingTe-1ine, single-plant souiFing due to 2 need for extensive cross-
hauling of vehicTes.. The Ford official estimated that a car assembled -
exclusively in Los Angeles and eventually sold in Dallas may cost on the
average $300 more per unit compared to a similar car assembled and shipped
from a core aréa plant. The cost penalty is attributed pfimari1y to the

fact that components have to be shipped from Michigan to Los Angeles for

TMr: E. Lefevere, Director of Forward Planning, General Motors
Assembly Division, and Mr, S. S, Bencuya, Programme Planning Manager,
Automotive Assembly Diviston, Ford Motor Company.

p
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assembly and then reshipped to Dallas. |

At GM, the sfgn{ficdnce of the market factor.in plant car fine
assignment decisions is cleafly evident in their use of a computeriiéd
plannwng model since 1977 to simulate the most efficient model p]ant
sourcing patterns based on minimum inbound and outbound transport tosts.
Various patterns of assignment have been simulated, one being‘abso]ute
d1vers1f1cat1on on the basis that all pliants would assemble a11 models
since a]T are in fact sold at various regional markets. Attempts to
solve this extreme case proved not only exceedingly comp1ex,'but Ted to
a rather unrealistic arrangement from a logistic standpoint since compo-
nents sourcing and inventory requirements’ proved to be impracticable.
Later simulations, involving a maximum assignment of one-third of all GM
models, were subsequently solved.

More realﬁg&ic computer simulations based on a féﬁ Tines pek plant
subject to minimum outbound transportation costs proved in fact to be
Tittle d{fferent f%bﬁ sourcing patterns deve1opeé prior to computer
nndel]ing. Aﬁd although these computer solutions produced 'optimal’
;.QIant-prpduct-mix patterns based on transportation costs, the final

o
, e
assignment decisions were still based upon certain subjective considera-

tions.

Although offieials interviewed acknowledged that there are econo-
mies in assembling cars with common body features, they indicated it is
not always pos;ib]e to do so because of geograbhica] variations in demand
for different car Tines. Economies derived from transportation cost may
outwéigh the economies of assembiing together car }ines that have compli-’

mentary body designs but which have to be shipped to distant markets.
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Hénce,.it may be more apﬁropriate ét times 1o produce mixed body car
lines in plants than to adhere r1g1d1y to complementary body lines. The -
dec1s1on by GM to assemble the Pontiac Firebird, a sports coupe at the
Lordstown plant which was a1ready assembling full-size Chevrolets, in
1957 illustrates our po1nt (See Gesche11n 1967b, 63-6). The Firebird,
introduced in 1967, was.sold througﬁout North America but sourced exclu- . '
sively at yordstowﬁ;presumably because first year prgducpion totalled
82,500 units and the location had excellent accessibility to tﬁe conti-
nental market. The ChevroIets sourced at Lordstown, however, were mainly
for d1st;¥but1on in the sales area close to the plant. It is also worth
noting that the 1967 Chevroiet was sourced at eleven’ different plants,
four of which also assémb]ed bther cars but with different body desfgna-

t1ons

' Econom1es of Capacity Ut111zat10n ' ..

1thstand1ng the product-, plant- or transport-related ecoﬁo-

«

. mies referred to above, interviews at Ford further revea1ed that pro-

ducts are also a110cated to specific p]ants beéhuse of available_ in-plant
capac1;y durnng model changeover per1§hs or during the introduction of .
new 11nes. As a resuTt, 1t is 11ke1y that part1cu1ar car-line assign-

ments and comb1nat1ons in plants may not represent any simple ideal

T product-mx, ‘suth as-hne; comprising common-body conﬁgurations, but

rather/a~qgmprom1se so1ut1on su1tab]e for a particular state of the cor-

LY.

porate BN - - _ ';;, . :
\;”_' why is-it g0 1mportant then to utilize ava11ab1e capacity particu-

,.1arly over the short term? . Although over short peri per1Q§\\there may be

g Wa »Qjant wh-rch TS redundant, in the 'long term there may- indeed
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be a real need for it, especialIy 1f the market demand expands and capa-
cxty 1s requ1red to meet this expans1on. Mothba1l1pg excese capacity
may be difficult if not TmpOSSTbIe,'espec1a11y in plants‘consisting of a
single assem®ly line. ‘It is possible, however, to shut down one line in
a plant, which consist of‘tﬁo sepaﬁate lines. On the'other hand, the
cost of mothbelling short term excess capacity\nust be weighed against
severa1 other factors, partxcu]arly the likelihood of having to lay off
for extended periods a Tabour force which has already bee;’tra1ned and

may not return. When the need arises,“getting the plant back into opera-

tion quickly may be severely hampered by the need to retrain workers for

the assembly line. Extended layoffs are likely to lead .to a diminishing »

. percentage of workers returning to their eld Jjobs. The tength of time
1a1d-off workers are-w1111ng to wa1t around to be reh1red depends upon

- availability of suitable a]ternate gobs and their Supplemental Unemploy-
ment Benefits (SUB) wh1ch together with state/provincial unemp]oyment
benefits provide over a certaln period up to n1nety per cent of the1r
regular Tncmné, However SUB funds are known to be depleted more rapidly
in some firms than others. _Henee, in the event that SUB funds are low,
the 1eﬁgth of time thege benefite are recefved may be_short. If new
workers have to be hired and trained for $s§ehb1y jobs; gettin? a plant

“into full operation may be rather expensive because of the initial learn-

ing per1od causing delays in production as we]l as qua11ty probTems

These problems may be magnified if the premium is on gett1ng the products

to the consumer as quickly as possible.

>

]D1scu5510n with Lydia Fischer, Research Department, UAW.
Detrojt; see also.United Automobile, Aerospace and Agricultural Implement
Workers of America (1976). ' '
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. Economies of Retooling and Downtime Costs

Nhf1e Ford's concern with utilizing available plant capacity may
have influenced plant car line mix, thg"]east total cost' principle
upon which GM based iti plant investm;nt and downtime costs to éccomo-
date model chanbeover and assignmentl-has also probably affected product
mix at_GM.pIants. Since different plants, because of dissimilarities in
age and‘equipment in place, would requ{re investments of differing
amounts for retooling and new equipment for the assembly of new models,
" decisions to ass1gn car lines to specific plants have no doubt been
~strongly affected by the value of disbursements necessary to convert the

piants involved especiaIIy prio; to 1977 when the least total cost po-
Ti¢y was in effect. Plants in which minimum disbursements for conver-
sions were necessary have retei#e& priority."Disbursements would be lower
when changeover time is shorter, becagse shorter d&ﬁntime would curtail
cbsts caused by Iogses in production. .These considerations have also
featured prbminent]y in final decisions to retool Specific plants to
accémmodate new models. The priority attached to how little is spent

.on altering a plant to accommodate a particular Tine is Tikely to pro-
ducea product-mix that is rather different from oné where the emphasis

" is simply upon product-related scale economies.

Economies of Plant Performance and Capabilities

Product-plant assignment af GM has been further attributed to the

performance record of individual plants. United Automobile Workers (UAW)

]Intervrew with Mp. E, Lefevere, Director of Forward Planning,
General Met\rs Assemb]y Drvrs1on See also S1oan and Miles (1980).
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representatives

noted that GM plants are believed to compete against
each other for the assembly of new or other car-lines. It was suggestedx
that GM's decision to assemble sbecific models at certain plants is based
on individual plant performance based on £he record of ab§enteeism, work
-quality, 1;bour attitude, productivity2 as well as plant vintage, equip-
ment and production capabilities.

It is well known that GM rates its b1ants as we%?_as departments
with{n individual p1a;ts. An overall ratinglis_prpduced on a reéﬁ]ar
basis to encourage .interplant (as well as intrab]ant)'competition_and to
stimuiate and improve work standards amongst management and the work
force. While this rating is no secret, details of the criterion used, ,_\dﬂ;'
plants. involved and their respective ranking ére not available. Whether
plant ranking and performance are employed by GM as a_ériterion to allo-
cate specific car Ljnes, such as those requiring quality workmanship,
whiéh may also guar#ntee job security fo} workers, is not entirely clear.
ﬁAw officials suspect that high plant rankings may be related to the
allocation of models which are perceived to have greater chances of suc-
cess, such as new car lines or designs whose sales are expected‘to be
favourable upon introduction and which would contribute to a steady if
not increasing production schedule in comparison to some declining line.

While GM officials interviewed canceeded that plant performances
was generally monitored, they declined to clarify what cfiteria were em-

ployed and how ratings were determined. As a variable in product

1Discuss-ion w{th Mr. Sheldon Friedman of the Research Debartmeht
and Mr Rohert Lopez of the GM-Department, UAW, Detroit.

28 recent study by Runcie (1980) indfcates'that worker-related
proh]ems continue to be a major concern in auto assembly plants.
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allocation decisions, plant performance and ranking are apparently taken
into cohsideration, but the& do not usually fepturg as a crucial factor.
OfficiaIS.from GM stressed plant ratings are low on the pﬁiority list of
key considerations and may be iﬁpdrtant on1§ when all othér key factors
“are equal". - This opinion does, however, appear to be inconsistent
‘with the‘circumstances surrounding the allocation of GM's then new Hlbody-
subcompacts--the Monza, Starfire and Skyhawk--to Ste. Thérase, North

N\America's sole source of these cars during the 1975 model yeér. A fér-
\///’mer GM Can?da president,-David 0. Collier was quoted as sa&ing: *Wey Won

the competition because Ste. Thér2se has been building tars of good qua-

~ Tity and good workmanship"q {Automotive News July 8, 1974, 2). Besides
this isolafed quote, there is no evidence to indicate that plant ratings.

play a significant role in product assignment.

Wheelbase Dimensions and Assemb]y‘Plants

AAnother feafuée of compiementarity aﬁong diverse car lines pro-
duced in one plant is well exemplified in an ana]y;is df vehicle wheel-
base-mix. Wheelbase, as noted earlier, also defines in a general way a

_vehicle's dimensions and market segments. Qespife the variety in make
and c3r lines found at individual plants, these facilities are frequently
assigned cars be]onging to one wheelbase class and possibly two (Figure -

14). Plants assembling cars of three or four different sizes or wheel-

base dimensions are rare.

: IThe opinion regarding the higher quality of all Canadian- in
comparison to American-made cars is also shared by Mr. Donald €, McEwan,

ghief, Automobile Divisien, Ministry of Industry,Trade and Commerce,
ttawa. . . .
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For the Big Thtee firms over.the study period the proportion of
plants producing cars of a common wheelbase class increased from‘ebout
one half to more than three quarters. P]ante assenbling cars in two
different wheelbase classes comprised fromlthirty-five to forty-two per
cent of al) p]ants in the late 196Q0's but this percentage then declined
to 1ess than twenty in 1948 Because of the overwhelming importance of
single- and double-wheelbase plants, the proportional increase or decline
in ong pnoduces an almost perféct inverse pattern in the other, a rela-
tionship evident for all three firms. | n
Although each firm exhibits broadly similar patterns in -the in-
crease and a. decrease in single- and doub1e-whee1base‘p1ants respective-
ly, there are nevertheless slight variations between the firms. Prior
to the 1970's, GM and Chrysler eacH had periods'when cars of two differ-
ent wheelbases wete assigned to more assembly plants than cars of one
wheelbase. Ford, placed greater emphasis on plants specializing in cars
of the same wheelbase class. Throughout the study period, over sixty
per cent of Ford's plants were specialized in single wheelbases and less
“than forty per cent were double-wheelbased plants. Another feature is
the rather greaten swings about trend in the percentage distribution of
Ford's'p1ants, compared to GM's in these two groups of plants between
1965 and 1978. TWo, sometimes three, stable years are followed by a
steep decrease then immediate increase in the number of Fordfs single-
: wheelbase plants. -Ch%ys]er's o1ants were subject to fewer but even
' 1arger'osci11etions, particularly in tne 1970's, compared to Ford's.
Overall, the weighted average number of‘whee1bases-per plant for

all three firms was below two (Pigure .13). GM generally had the n}ghest
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averages, followed by Chryslter and Ford. With the exception of some
years, there seems to be a stgnificant degree of convergence in the aver-
ages for all three firms. In 1978, the weighted avefages ranged from
1.2 to 1.12. Unlike other product criteria such as make and line, where
inter-firm differences were in some instances clearly evident, the re-
markable §imi1arity in the allocation of cars on the -basis of wheelbase
size claﬁges underscores perhaps an important technological or engineer-
ing constraint in assembly 1ine'broduc§ion technique thch_js common
throughout the industry.

The policy of assembling cars with common wheelbases or at least
from common wheelbase classes is of course closely related to that regard-
ing common body types discussed above. Wheelbase qlasses distinguish the
major)market segments into which cars generally fall: subcompacts, com-
pacts, intermediates and full-size. Car fines.of compatible size and
from cormon market segments also constitute another variable which affects
product assignment'in auto assembly. The major requirement is to balance
the work content of the cars assembled. Although the basic process in
building up the frame may not vary significantly, variations in the num-
ber of fittings make it difficult to undertake the combined assembly of
certain models such as supcompacts and full-size luxury vehicles. Assem-
bly of a luxury vehicle requires & great deal more workers manning the
assembly lines, since work content is gene§§11y higher. Production of
full-size Tuxury vehicles requires that assembly 1ines be manned to the
maximum. Incorpoggting 1ines with few optional fittings or a small sub-
compact would entai1_§everg anderutt]iza;ion of segments of the assembly.

In addition, a great deal more care goes into the production of luxury
R &




176
vehicles to maintain and pﬁotect the image of quality so often associ?-
ted with such cars. For-examp1e, a plant producin§ Tuxury vehicles will
have more quality control checkpoints on the aésemb]y line to ensure
and maintain a high standard of work on Tuxury vehicle features. Such
controls are mainfainéd to a lesser extent on production lines of Iess;

»

expensive cars.

. -
-y '



CHAPTER VII

PLANT GEOGRAPHY AND CAR LINE ASSIGNMENT
Thus far we have ané]ysed plant-product mix and assignment with-
out explicit reference to similarities and contrasts in a spatial con-

text. Thié chapter é@;mines the nature of Big Three assighment strate-
gies as revealed in the relationships between plant-product assignmént
and plant location pattérns. For instance, are core area plants more |
specialized or more diversified than those in peripheral zones? Are
product aésignmept patterns in Canadian plants any d%%ferent from those
located in the United States? In Chapter II we noted some research
which indicated for several industries the concern qmongst multiplant f
producers to serve the needs of regional markets efficiently with the
Teast delay and the minimum cross-shipment, a factor that adds weiéht
to multiple product portfolios for peripheral plants. Countering that

market pull is the role of produét sca1é economies, which may tompeI the

manufacturers of low-volume produijifjh some specialized, central facil-

_ity. [t was also pointed out that’products made at more peripheral

plant Tocations are generally hjéh-volume jtems. Further, in respect of

“foreign branch piants, prcduct\gssignment was often more diversified-

particularly when trade barriers existed, but in their absence, produc-
tion was frequently rationalized and not so different from other plants
located in the parent country.

The analyses in this bhapter will focus mainly on the assignment

ggograpﬁy of car lines. It was noted earlier in Chapter VI that plant
} . .
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product mix is Iargely‘a function of similarities present in various car
lines,

Car Line Assignment: Plants in leferent
Industry Regions

In this section assembly plants were grouped on the basis of the
four industry regions,--industry core, outer core, inner periphery and
outer periphery--and weighted averageg for each plant were computéd.
‘Theré is Tittle evidence of distinct spatial patterns in this case and
there is some overlap among regionalAqverages over the study period
(Figure 16). 1In GM's case, for instance, though plants located in the
outer periphery and industry core generally héd higher weighted averages
in that order, there were brief periods when p]éhts in éhe inner peri-
phery (1967) and outer core (1977 afd 1978) had larger averages. Gener- -
_ally, however, GM plants in the industry core and outer periphery-are
diversified to a similar degree. The other regions are less diversified
but only marginally so, particularly during the early 1976'5.

Ford plénts Tocated in the two core areas generally had a higher
number of lines than those plants in either of the periﬁhera] areas
although the numbers for_the outer periphery e;ceeded atl other regions
in 1877 and 1978.. Prior to 1975, Chrysler plants in the industry core
had the largest number of car Tines per plant than other plants located
in other regions with -the exception of the outer periphery. Chrys]ér
operated cne plant in the outer pertphery at Los Ange]es until. 1971.

The number of lines produced there was generally h1gh, averaging four
and five per year, when it was operating. Following 1975, however, the

inner periphg?y, outer core and the industry core had the largest values

.
- . ’
- ;

ISee Appendix A. . . ’
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respectively. )

As for the Big Three, there are indications that industry core
plants assemble a generally high average number of car lines. In Chapter II
: i; was suggested that this may have'been the result_of firms consolidat-
ing production of low-volume lines {q 'centralized' p1§nts. Further,
the Tocation of these 'centralized' plants in the indusfry core area is
only partially true, as our analysis {h the. next section {ndicates. ‘
Many Tines produced at Michigan-based'ﬁlants of the Big Three have out-
puts in excess of 100,000 unifs and do, in fact, assemble both high--and
Tow-volume models simultaneously. The low-volume models include most of
the high-priced Juxury car§ producéd at the home piants of Ford and GM.
- Assembly at home plants seldom takes advantage of the product-specific
"economies but rather the economies associated with quality workmanship
and assembling prestigeous cafs (See Chapter VI); There are neverthe-
less other plants which assemble multiple low-volume modeis consisting
of common body designs, thus securing ceftain joint ecénémies of pro-
duction. _ N |

Earlier, it was suggested that peripheral plants may Qroduge
muitiple car Tines as a strategy to secure disiribution economies by
matching plant product—mix with regional demgnd éxpettaf%ons. This fea-
ture of the outer periphery region is quite evident aﬁongst GM p]ants.
and to a Iesser.extent‘Ford's plants. It was also suggested that tﬁe
number of car lines per piant might be expectéd to be rather large be-
cauSé of the advantages gained from prompt delivery of goods Lhich is-
more Tikely to be Fch1eved by local sourcing of prodﬁé?s rather than

sourcing from distant plants. However, the number of car lines in. outer

’

.4
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periphery plants is only either marginally greater or sometimes less
than that inlindustry core plants. Thi§ q;y-be attributed to the fact
that both GM and Ford operated two or more plants in certain peribﬁera1
locations. GM had three plants'and Ford had two in CaIifornia: Iq
Gedrgia,GH operated two plants in thé Atjanta area but Ford had only
one. Presumably, if a %irﬁ<had several separate facilities in one re-
gional mérket area, ié had the advantage of rétiona1jzing‘its car lines
amongst these plants, hence making‘it possible for individual facilities
to concentrate on a few lines. In the light of this it is worth noting
that before the closure of Chrysler's Los Angeles plant, the facility
was assembling four separate car Iine% for many years after the late
1950's. GM, despite hdving three p]ants on the West Coast, assigned a
total of si£ car lines to the South Gate plant during the model years
1961 to 1963.

L]

Figure 17 indicates the number of car lines in plants located by

‘straight 1ine distance from Detroit for the 1969, 1973 and 1978 model

years. Distance from the auto industry's heartland, apparently bears no

~relationship to the number of car lines in individual plant. Big Three

plants situated close to or at significant distances from Detroit assem-

ble similar ‘numbers of car Tines. This may be suggestive of certain
developments of the industry. There appears to be no explicit distance-
related reason tﬁét leads individual firms to assign more or less Ear
lines to particular plants. Insofar as distant plants a:: concerned,
only one case of a single-line plant out of the sixteen covered was iden-

tified. Improvements-in transportation since the Sixties may also have

reduced any advantages from hav{ng a large number of car lines in these
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" plants. We noted earlier that it has become just ;s economical to pro-
duce and ship cars to the principal markéfs including the peripheral
dreas from plants located in the core. Given this, it has‘probably been
feasible to assign the. number of car lines to plants without too mﬁch
regard for their distance-related location. It does seem interesting,
however, that Gﬁfs'and Chrysler's West Coast plants during the early
1960}5 prior to the innovations in transportation, were indeed quite
diversified in their car line portfolios. Also of interest is the ex-
tent GM's Oshawa plant stands out in the diagrams, though less in 1978
than in 1969. It asseﬁb]es a partiCUIarly wide range of lines compared
to most American and even otﬁer Canadian plants. Some circumstances

affecting this particular plant will Ee examined later.

Volume and Plant Location

Earlier, we indicated that there - was an association between
production volume of individual car lines and the-number of assembly
locations. Given, an essentially fixed number of assembly locations,
how have the Big Three chosen to assign car lines with differing volumes
geographically? Further, to what extent is geographic decentralization
common to high-volume car lines and geographic centralization character-
istic of low-volume 1ines? To énswer these questions individual car
Tines offered éuring the 1969, 1974 and 1978 model years were grouped
into three classesrbased on production volume {over 200,000; 60,000 to
‘200,000;'and below 60,000) and.ranked. From each of these classes, five
car 1ines were randomly selected and the number of production plants,
their locations by state (or province) and industry region specified

(Tables 19 & 20).
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This data indicates that the spatial pattern of assignment of -
,iﬁdividua1 car lines is related in part to the output of the lines them-
selves. It shows that high-volume lines are generally produced ip‘more
plants than are lower vo]ﬁmeilines and production 1ocat16ns-of high-
volume Tines tend also to be geographically dispersed. Indeed high-
volume car lines are ffequent1y assembled in all four m&jor industry
regions. Lower‘v01uhe lines, however, are not only pﬁoduced in fé@er
p1ants,.but they are also more 11ke1y.to be Tocated at thé industry core.
and this is especially evident among car lines with model year production
volumes of less than 60,000 units in 1969 and 1974.  Hewever, after 1969,
there were indications, particularly from the increasingly'dispersed
assembly locations of car fines in the 60,000 to 200,000 unit range,
that such geographic centralization wa§ weakenihg. Even amongst lines
of 60,000 units or less, their assignment to plants outside the industry
‘corg'was more common in 1974, and increasingly so in i978. One .very evi-
dent feature is the strong representa;idn 6f car lines from all three
volume groups in the industry core, with the exception of subcombact
lines such as the Pinto, Bobcat, Astre, Veéa and Omni, all of which were

assembled outside Michigan.

Product Assignment: Canadian Versus American Plants

The Canada-U.S. Automotive Products Trade Agreement of 1965 was
designed to integrate the production activities of the industr} in both
countries. However, certain gé%eguérds were drafted to protect auto pro-
duction in Ca:ada. They were embod;éd in what is cofmenly referred to as
the production-to-sales ratios and Canadian content require@pnts that

were to be met by the four domestic producers. In 1ight of this Tegal
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instfument governing the industry's fu ctions and activities, and certain
inhérént differences.between the_U.S. and Canada what similaritiés or
contrasts, if any, exist between product ass;gnments and piants in both -
countries? Foreign branch‘§1ants of giant mu1tinati§na] corpﬁrations
oﬁerating in Canad; generally have a more diversified product portfolio
than domestic plants especiailly in the péqsence of sign%ficant tr;de .
barriers. Removal of trade impediments tends to promote inter-country
integration and ratioha1ization of product{on and in particular greater ‘
product specialization. The primary concern qf this section is to ana-
1yse the extent to which product rationalization has occurred.

For this anATysis car line data used in previous analyses were
disaggregateé into two basic groups, consisting of Canadian and_U.S.
plants, ;nd weighted averages were computed (Figure 18). GM data is
presented from the 1969 model year, since prior to that year car line
assignment information was not available for the plant at Ste. Thérése.
Data on Ford commences with the 1967 model year, which also marks the
opening of the St. Thomas plants.

The 'average' GM p]aht in the U.S. assembled three or less car lines

from 1969 to 1978. Canadian plants, by contrast, had averages ranging

from 2.5 io 5.5. For each of the model years studied, however, the aver-

ages for Canadian plants were always higher than that for American plants.

Of the two Canadian facilities belonging to GM, Oshawa was the more di-
vgrsifiéd assembling a minimum of four Tines and a ﬁaximum of eight

during the period 1969-78..Ste.‘Thérése, the less diversified of the two
was assigned single or double lines in the late Sixties and early Seven-

ties. Four 1ines were_produced in 1976 and 1977 but they have since been
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reduced to two lines in the 1978 model ye

Ford's Canadian plants produced from two to 3.5 lines in contrast
to sister plants in the U.S. which assembied an averagé of less than’ two
lines ber plant. In Ford's case, as in GM's, the Canadian plants carried
more lines, on the éverage, than American plants between 1967 and 1978.
Qakville, 1ike Oshawa, was a rather diversified plant; producing three
\ or,mo;; lines for all the model years betwegn 1969 and 1977. Ford's
St. Thomas plant, however, is the more specialized of the two and has
produced‘two Tines since 1971. i

Chrysler's Windsor p]anf was diversified to a degree comparable
to the Canadian plants of Ford and GM. However, Windsor, unlike its
Canadian counterparts, is not significantly more diversified thaﬁ its
American sister plants even when both the Jeffersbn Avenue and Lynch ’
Road plants were regarded as two separate‘%acilitiés (dotted 1ine,

Figure 18).1. In fact Windsor made ?ewepﬁmodels than American Chrysler
plants from 1967 to 1969 and also during 1976 and 1977. |

The greater diversity in the mix of car lines at Canadian plants
compared to American plants is‘of particular interesf especially in view
of some of the economies related to car line divefsity mix discussed ear~
lier, and the intent of %he APTA which was to rationalize production and

thereby improve the broductivity of Canadian piants. Our apalysis com-

pared car line diversity in Canadian plants to all American plants on an

IData for these plants were aggregated for all years befare 1977.
When considered as a single facility, the average pumber of lines for
Chrysler plants was overestimated. In order to obtain a more accurate
set of averages, the two plants were separated on the assumption that
when both plants produced a total of odd numbered lines,; Lynch Road was
assigned one more line than Jefferson Avenue, the ratio is based on 1977
and 1978 evidence when the two plants were reported separately. In the

e;e?? of even numbered 1ines, each plant was assigned an equal proportion
of Tines.
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aggregate basis. While ana]ysis of the;number of lines per plant reveals
the producf portfolio of the ‘average' plant, %ticoﬁcea1s the extent of
dispersion. Fﬁrther, there may well-be differenées aggngst plants in
different industry regions, a point we noted in an earlier section of
this chapter. An alternative assessment of any contrasts or similari-
ties between Canadian and U.S. plants may be obtained by detailed compar-
isons on the basis o?\relative location.

Figure 19 reve;js the numger of ¢ar‘;;;és assembled in Canadian

_p]ants as well as those assembled in selected U.S. plants located in the

; 4 . ,
same industry regionégip geographic proximity to the individual Canadian

plants. Weighted averages based on U.S. or Canadian plants for selected

industry regions are also included. Consider initially GM's pTants.

Oshawa is much the most diversified cir-Tine plant in the core area.
G.M.'s U.S. plants in the‘outen core, by contrast produce an average of
two or fewer car Tines, with the exception of 1977 énd 1978 when the
average exceed two. Lordstown, another major plant at the outer core
produced single or goublé car lines with thé,egception of 1977 and 1973
when four Tines were assigned there. Pontiac, a Michigan plant assembled
three lines for most years, and four during 1969 and 1970. No individual
U.S. plant in the\ggngérea approaches the diversity that characterises
Oshawa's car line portfolio. Ste. Thérése is far less diversified than
Oshawa and with the exception of the period from the lmid-]Q?O's, this
plant produced fewer modeis than U.S. plants in the inner periphery.
Ford's giant Oakville plant is rather similar to Oshawa in that it is

also more diversified than Ford's American plants in the core areas. Few

individual U.S. plants come close to producing the number of car lines

T

-



CAR LINES PER PLANT

Figure 19: Number of Car Lines Produced in Canadion and U.S. Plants
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assigned to Qakville. Sinoe 1970, however, the number of lines oas
shown a steady decfine Both Ford's St. Thomas plant and Chrysler's
Windsor plant appear, however, to be similar to other U.S. core area
p]ants in that they assemble fewer car lines generally. .«

The unusually large number of car Jines.essigned to Oshawa and
Oakville prompts the question: Why did this situation arise, particu-
larly in the 1ight of the Auto Pact? Both Beigie's (1971) and Cowan's
(1972) evaluations reveal that the Auto Pact, once imp1emented,,hed the
effect of reducing the number of car lines assigned to- Canadian plants.
This change effectively took a period of two years to materialize fo1Tow—
ing the signing of the Agreement Basic sourcing dec1s1‘ are genera1]y
made well in advance of August 1, when production for ;gg::\;oﬁel year

unt{ioﬂanuary

16, 1965, such decisions had already been made for the entwre 1965 model

traditionally begins. -Since the Agreement was not sig

year and presumably for the one following. Moreover the legislation
qg;mplement1ng the Agreement on the U.S. side was not actually passed by
Congress until October 1965. In short, the relatively brief span of time °
within which the entire Agreement was proposed ~drafted and endorsed by
the governments of both countries, and the presence of some opposition
to the Agreement on the part of some U. S Congressmgn provided very I1tt1e
time and some degree of uncerta1nty for the producers to react quickly. .
Further, each of the major firms, Presumably because of differences in
size, product diversity, and corporate strategies adopted somewhat dif-
ferent approaches in product-plant assignment, a point which we shall

consider in greater detail.
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'33' : ' Chnysler
Prior to 1967, Chryiser $ Windsor plant produced four d1fferent
11nes. 'hy 1367 however the company "had chosen to rat1ona1wze 1ts
North gmer1can assembly operations by phasing out all Canadian assembly
of the Chrysler and Valiant lines, and concentrating on the manufacture

of the Dodge and Plymouth Fury lines (Table 21). Since the initial res-

ponse to the Auto Pact, further changes have occurred. Although, four

hmode1s were assembled in 1970 the Dodge and Plymouth Fury lines were
actually being phased out in favour of the Dart, valiant and Satellite.
A third change involving a switch from Dart and Valiant lines to the
Cordoba and Charger SE occurred during the 1975776 model years.
Rationalization was further highlighted by an-increase in the out-
put'of the two lines which wereretained and produced at Nindsor. In 1866,
| for examp]e, 9.2 per cent of the ChrysIer 1ine, 39.2 per cent of all -
Dodges, 9.3 per cent of Plynouth Furys and 15.3 per cent of Valiants made
in Ncrth America were sourced at Windsor (Table 22). These lines were
individually sourced from three (Chrysler) or fouyr p]ants.(Do§ge, PTquuth
and Valiant) including Windsor (See Table 23}. In 1967, however, Windsor
-produced over sixty-two pe? cent. of Dodges and twenty per cent o% P}ymouth
Furys. The number of sourcing plants for the above four models was re-
duced simultaneously. Chryliser, Dodge and Valiant were produced in only
two p1ants and Plymouth in three. It is worth noting, further, that lines
ass1gned to Windsor in 1967 concurred with the w1thdra;a1 of the same
lines from Michigan-based as well as other plants. Dodge assembly was
discontinued at Detroit and Newark and the Plymouth line was removed

from Hamtramck following the concentrating of production at Windsor. With

T
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the’ exception of those years when car lines were in the process of being

phased'out, the propoétion of North American production for individual
lines assembled at Windsor was’ generally from twenty to fifty per cent
during the early 1970"s. Since 1975, Windsor has been designated the

sole source of the Cordoba, Charger and, recent]j, the Magnum lines:

-+ Total output at Windsor declined slightly fo]low{;g Qationa]iza-
tion but increased to over 212,000 units in 1968. Since thé; model year
output has fluc;&gted from a high of 27}.000 unitsiin 1973 to a present
Tow. of approxim§tglz\206,000 cars. Following the adjustments made in

1867, Windsor's shave of Chrysler's Nqntﬁ American output has also in-

rd

b3

creased. However, annual percentages vary considerably, from 11.3 per
cent in 1967 to a high qf 20.5 per cent in 1975 (Table 24).

Early rationalization and assignment of car lines to Windsor were
not, however,based on product lines which were totally complementary.
Both the Dodge Polara and Plymouth Fury were large carg, but the former
was a full-size vehicle with a 122 inch wheelbase while the latter was
an intermediate with a wheelbase three inches shorter. Rather similar
circumstances existed when the plant switched to the Valiant, Dart and
Sateliite lines.  The first two lines were compacts'but with different
wheelbése dimensions, and the latter was an intermediate. In later
years, however, the Qart and the Valiant were in fact identical cars
except for some minor design features and the nameplate. The Cordoba,

Charger and Magnum, like late model Darts and Valiants, shared a number

of identical features.

Another factor ~ which may have had some influence on the particu-

lar car lines assigned to Windsor is the structure of demand for Chrysler
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TABLE 24

CHRYSLER AUTOMOBILE PRODUCTION* AND PROPORTION SOURCED
AT CANADIAN PLANT, 1966-1978 MODEL YEARS )

MODEL WINDSOR® TOTAL U.S. TOTAL NORTH WINDSOR
YEAR ' AMERICA % OF N.A.
1966 167,268 1,445,224 1,615,492 1.4
1967 160,389 1,253,637 1,414,026 1.3
1968 212,566 1,588,572 1,501,138 s
1969 212,430 1,505,554 1,717,984 2.8
970 245,093 1,301,412 1,549,505 16.0
1971 207,229 1,256,259 1,463,458 14.2
1972 265,773 1,365,517 1,613,290 16.3
1973 274,293 1,623,469 1,897,762 14.4
1974 234,316 1,319,025 1,553,341 17.8
1875 252,181 975,448 1,227,629 20.5
1976 253,243 1,088,637 1,341,580 18.9
1977 225,688 1,355,266 1,580,954 ]4.3
1978 205,832 1,133,996 1,339,828 15.4

r

Source: Ward's Automotive Yearbook, Automotive News Almanac Issue/Market
Data Book Issue, various years.

*Number of Cars. ‘

“gased on production from August 1 of one year to July 3T of the following
year.
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cars. -The four Tines produced during 1966 (model years 1965 and 1966)
were also the top four s¢111ng cars (Tayle 25);'I Liqes which were sub-
sequently retained of added, generally involved those that had substan-
tial sales expectations,-thodah not necessarily amongst the highes£.
Overall, the Auto Pact did provide the basis fbr rationalization at
Chrysler's Canadian plant, particularly through the reduction in the
number of car lines andlan increase in the output of lines that were re-

tained.

Ford

fwo years after the signing of the Auto Pact, some reorganization
of Ford's car lines produced in Canada did occur but to what extent this
constituted North American rationalization seems debatab]é. During the
1967 model year, the assembly of Falcon and Comet cars was discontinued.
The former line was produced at Ford's new Cazadian plant at St. Thomas
during the 1967 and 1968 model years. From 1969, St. Thomas stopped
being the.;ource of these cars but Oakville resumed as the Canadian
‘source in the 1969 and 1970 model years. At Qakville foliowing the re- -
moval of the Falcon and Comet, 1ittle else changed jnsofar as the struc-
ture of production was concerned. The North American share of the other
lines (Fairlane, Ford, Mercury and Meteor) remained essentially thelsame
as in the 1966 model year (Tab1§>26). Overall output at Oakville de-
clined from about 196,000 to approximately 120,000 units or only five
per cen§ of Ford's total Horth American output, because removal of Falcon

and Comet production was not offset by increases in the production of the

1The analysis of automobile demand on the basis of model years is
not feasible because new car registration data is published on the basis
of calender years. ‘
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* TABLE 26

PLANT AND LINE OUTPUT.* AS A PERCENTAGE OF NORTH AMERICAN PRODUCTION
: FORD, MODEL YEARS 1966-1378 :

PLANT AND 1966 ‘ 1967 1968 1969 1970
CAR LINE [ 1 U T S f) b1 + .y ’ b
QAKVILLE . /
FATRLANE/TORINO 15,488 . 4.9 3528 L5, 230 0.6 2,640 - 0.7 79,983 19.6
FALCON 35,38 5.3 _ ‘ 60,272 45.9 1,680 1.6
“FORD 55,924 3.5 81,652 8.5 80,990 9.3 . 109,22 109 .38 5.7
COMET 12,164 7. :
MERCURY 1027 5.8 7,660 5.9 8,609 6.8 42,08 3.0 14,420 13.1
METEOR 3,665 100.0 19,300 _ 100.0 26,007 100.0 25,15  100.0 15,331 100.0
MJSTANG . 1,248 0.4 1,48~ 0.6 696 0.4
TOTAL 195,506 T3 122,640 5.2 119,258 51 0T 9.7 166,450 5.9
ST. THOMAS
FALCON net 67,858 .00 10, ma
WAVERICFAIRMONT  cpened TS 6.0 MO6ST SIIN -
PINTD '
TEPNYR
TOTAL N 67,888 ) 108,00 4.8 78,215 3.0 240,852 8.0
PLANT AND 1871 192 1573 1874 1875
CAR LINE . . . < ' “ ' : . .
PPARVILLE v
< MR, TORING 1,01 2.3 130,671. oS4 165,843 3.0 16767 6.8 4.77 2.4
R
% S *
B oe 112,530 12.1 26,103 3.z 5,040 0.8 18,585 EO BT - 41,
o ,
s 3 )
MERCURY - 34,283 213 23,681 13.6 330640 181 €,540 6.6 £,074 6.8
<METECR 18251 100.0 16,280 100.0 16,882 10¢.0 1,218 100.0 16.522 100.8
HTENG o) 0.6 - g.0%6c 0.8 1.8z 1.8
R = ez = “t‘?" - - P - - - -
s N CTAL 166,786 E.& Fas k- 7.3 <1z, 7.0 182,757 5.€ 166,645 7.7
olTHowS ¥
S T~ SN
| MAVERICR/FAIRMONT 123.220 X 121,477 5.0 6 673 2.4 55,545 8.8 €5,54¢ 3.0
TRRTY $7,001 . 115,535 2.5 155,047 3.8 134,652 26,5 102,828 3.6
TTFHYR : : !
TOTAL - 220,221 8.7 237,012 5.1 256,720 .4 220,537 8.1 168,47 7.8
FLANT AND 1976 1577 15728
CAA LINE ¢ . ' x ¢ 1 ‘ “
<.
CACITLLE . -
FAIRLARE/TORING 5,260 L8 4,128 1.7 7.512 2.2
FaLLEN )
FoRO 164,121 .7 164,556 52.6 S€,£38 29.8
COMET ‘
VERCLRY 1£,530 6.5 16,660 €.3
METECR 10,526 1c0.0
MSTANG
- ” . . , . < -
FOTAL 202,537 &.c 205,224 7.5 104,136 e Scurce: ‘darc'c Autoootive Yearceck:
— " ' AUTSMCTIVE libwt almanac lifue/
7. THOMAS Marvet Cata Leck [ssue, varicus
FALCSH . years.
MAVERICK/FAIRMONT 45,502 20.0 27,461 26.3 165,743 .2 *Producticn fiqures from August 1 of cne
2INTE 123,272 437 111,658 1.9 year to July 31 of the following year.
2ZPHYR .7 1.0 '
TOTHL 124,876 7.2 149,159 5.7 238,460 8.4
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car lines which were retained. Pﬁant output did rjse in 1969 in part
because the Falcon was reinstated and output of the Ford and Mercury
lines was increased.

Generhlly, it is difficult to suggest without  some reservat%ons
that Oakville's production lines were rationalized because line reduc-
tion was only temporary. The sftudtion was complicated because St.
Thomas became operational at that particular period. What rationaliza-
tion did occur appeared to be between Canadian plants rather than be-
tween Canadian and U.S. plants. In Table 27, we note that the withdrawal
or assignment of a car line to Oakville is seldom accompanied by corres-
ponding changes {increase or decrease) in U.S. sourcing poihts during
the period when rationalization was most Iikely'to have occurred. Fur-
ther, the assignment of Mustang prohuction in rather low volumes certain-
Ty represents a departure from rather than a move towards rationaliza-
tion. .Yet 2 third point is the rather lafge fluctuation in output of

particular Tlines such as the Fairlane, Ford and Mercury whiéﬂ suggest

“that Oakville was a rather uncertain source of these cars. From 1976 on,

there seems to be some trend towards fewer car lines, first with the
removal of the Meteor line in 1977 and then the Mercury Marquis in 1978.
During the 1978 model year only the Ford and LTD (previcusly the Fair-
lane/Torino) were assembled. For 1979, the Ford was withdra;g'from
Oakville Teaving a single 1ine, the LTD. These developments were no
doubt agsociated with the decline in full-size car output and centraliza-
tion of tﬁese lines in fewer plants. St. Thomas unlike Qakville has been
specialized from the beginning. During'the first four years of produc-

tion it assembled a single line but has been producing two since 1970.

-~ .

\
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TARLE 27 ‘ '

C.S. SOCRCING POINTS OF CAR LDES PRODUCED ALSO AT CAKVILIE
AND ST, THCMAS, MODEL YEARS 1966-1969

CaR LIME PLAT " FEGION 1966 1967 1968 1969

FATRLANE OAKVILIX TANADA - .. . .
RANZAS CITY we - . . »
18RATN = . . . .
ATLANTA SA ’ - - - . -
5AN JOST PACIFIC .

TCTAL 4 4 4 5 .

FALZON QARVTIE CANADA . .
JEARBCRY e - : *
XANSAS CI7Y WNC . . . .
WLRATX ‘ =0 - -t .
ST7. TEOMAS cANADA . .

WTAL 4 3 < 3

FCRD CARVTLLE ~SAADA . T * .
NADNE = . . . .
MASWAS XA . . . .
IDS AMGETTS TACTIG . L .
ATLANTA sS4 . . .
a A dl) 5 . -‘s: - - L] -
oA = . . . -
37. FAL [ - - - -
ISTISVDIE = . - . -
mv-— S'.\ - - - -

WAL - “Q e} G 0

o QAT == CaXAlA -
LS ANEES FACTIIC e .

s 3 2 ! i
YIRCTREY CAXTTIIZ cavana . . . -
§2. oIS T . . . .
WADE == .. .
L 2 TV s o2 2 2
TSI ol xpesest caLTA . .
CEARRCEN = - . . .
M Mk . . . .
5A% Joe= PROITIC - . . .
eTAL 3 3 4 4 -
MAVERICK 0. mErMas CAIATA .
EUTEAS €T W .
sl 2

Scurce: Wamile lctomotive Tesshock, 19€7-197C; Aztooctive Alzasac Tasue,
1567~197C; Actosctive Isdustrien, July 1, 150G, Ch.

N0 - Zagt jicrtt Central
Ja = Zouth Atlaztic
MA = Middls Atlaztic
4I0 - Wegt Jouth Ceztral
ZSC - Eant Jouth Cestral
WNC = daat llorth Cectral
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,JFdrther, output of each line frequently comprises in excess of thirty

per cent of North American production (Table 263.

Depite the multiplicity of car 1ines made at Oakville, there has
been some degree of internal rationmalization from a different perspec-
tive, however. The different lines produced at the plant Share two and
perhaps‘not more than three common body types (Table 28). The Meteor
shared the same body, the UBC 6, with the Fairlane when it was produced

in the U.S. Production of this line was stopped in the U.S. but pro-

" ceeded in Canada and presumably it continued to share a common body with

the Fairlane. If the Mustang, which was produced in very small gquanti-
ties, was e;CIuded Oakville with the exception of 1965 in effect assembled
cars of only two body types. This suggests that certain product scale
economies were already in piacé when the Auto Pact was signed. However,
further economies may have been possible if the oytput of éaéh 1iné was
increased and stabilized. We noﬁed earlier that although car lines share
common body typess the extent of_differéntiation in numeroﬁg details c¢an

seriously affect productivity and product quality.

General Motors

When the Auto Pact was signed, GM already had two plants in Canada,
Ste. Thérase having been established in 1965. The Quebec-based piant is
in many ways like Ford's St. Thomas plant in that it was specialized from
the start. For example,it began by producing two 1%nes and later special-
jzed in one, the Chevrolet. Eventually, it increased the number of sepa-
rate lines but on each occasion the plant concen;;ated on cars from com-
mon body groups (See Tables 29 aﬁd 30). Prjor to 1972, full-size B-body

Pontiacs and Chevrolets were made. In the late 1960's the plant
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TABLE 30

'GM CAR LINES AND_COMMON BODY®GROUPS AT OSHAWA
AND STE." THERESE, MODEL YEARS 1969-1978 .

CAR LINE 1969 1570 1971 1972 1973 1974 1975 1976 1977 1978

STE._ THERESE

CHEVROLET BB

PONTIAC 8 B "B
VEGA . o

ASTRE . : H _ .

MONZA _ - R K H 7
SKYRAWK o H N

STARFIRE H H N o~
SUNBIRD : . _ - R - H
CUTLASS . - ' | ‘ | A
GRAND PRIX - . A

=N

NUMBER OF GROUPS 1 1 1 1 1 -1 1 1 T

OSHAWA
PONTIAC 8 B B B B B 3B 5
OLDS. FS5 '
(CUTLASS) A

®  CHEVROLET B B B . B 8 B B 8 B B
CHEVELLE/MALIBU A . A A A A A A A A A
CHEVY II/NOVA X X X X X
BEAUMONT ? |
TEMPEST/LE MANS ~ A A A A A A A AT A
MOHTE CARLO A A A A A A A A
CAMARO FF o . F S0
BUICK SPECIAL A A ' ’ ’
SKYLARK - | - X X X

NUMBER OF GROUPS* 4 4 2 2 2 4 2 3 3 '3

Source: Automotive News Almanac Issue/Market Data Book Issue, 1968-1979;
Motor Trend, danuary, 1980.

B-body--Full-size cars; A-body--Intermediates; X-body-~Compacts;
H-body--Subcompacts; F-body~~Sports Compacts.

*txcluding the Beaumont.

=
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asseffbled Chevrolets for the Northeastern region of the U.S. (Campbeil,
A1968, 45-7). From 1973 to 1977, a sign{fiégnt percentage, and in some
instanceszall; of the H-body subcompact line--Vega, Astre, Monza, Sky-
hawk, Starfire and SuﬁSird——were'sourced here. - Since.the 1978 model

.« year, a11'subcompacts were transferred to Lordstown and replaced with

- A-body 1ntenned1ates

Productxon at Ste Thérése has fluctuated between 60,000 and

. 149,000 un1ts during the years for which data is available (1969; 1974-

78) or_betweén 1.2 and 3.6 per cent: of GM's total North American output.

Judging by the plant's output and siie of cars produced, it appears 1o

- /I
. be operating far be1ow Toder's economies of scale estimates. Neverthe- [

0O

Iess, it is of the same vintage as other plants such as Lordstown (GM)
and Belvidere (Chrysler). This has led authors such as White (1971) to
argue that the operating scale of these plants, which is similar to
Ste. Thérése represents ‘an eff1c1ent size. |

Oshawa, the 1arger of GM s plants, is also more diversified in

3
terms of car lines and body groups produced. Regarding the gxtent of

—

P
product rationalization, commentary on the situation at Oshawa is made

dffficu]t by the 1imit§8 data available. Model year output data for
individual car 1ine§;fa§gregaﬁed darticuiarly for Chevrolet and Pohtiac,.
made %t hard to a;;;ss the true structure of production from 1965 to

i968 and fédm 1970 to:1973. Model year'statistics are important because
if steps were taken to rationalize production, they would 1ikely occur
during a model chaﬁgeover at the start of the new model year. ‘The calen-

der year data whicﬁ is available suffers not only from aggregation but

possibly inflates the number of 1ines produced.

~
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However, information pieced together from various sources does
provide an adequate picture of the car line dive;s%ty at Oshawa. From.
1964 to 1969, seven and sometimes eight different lin were produced.
The npmber declined rapidly td foﬁr in f971 and 1972, ;pen fluctuangd
between five and seven thereafter (Table 31). Thus, Oshawa plant output
‘was twice or triple the size of that at Ste. Thérdse. '0§hawa élso pro-
duced far more .lines than U.S. plants of comparable size. If, however,
Tines with production runs of 1éss thaq 5,000 units are exc]hded.
Oshawa produced marginally fewer lines. Five major car Iings accounted
for the largest proportion of t;e vehicles produced there. |

Purely on the basis of car lines assembled, it is reasonable to
suggest that no rattonalization took place until 1971. Even so this did
not occur on a permanent bésis because, as‘noted above, the number of
Tines increased again after 1971. If, however, the North American share
of output_acéounted é;r by individan Tfnes>produced at Oshawa is taken
into consideration there is iﬁdication of inter;country regrganization A
of production (See_}ab1e 29). 1In the 1969 model year, only one line,
the Buick Special, had barely a‘quartér of Nortﬁ American production -
sourced at Oshawa, excluding the Beaumoqt which was produced exclusively
for the Canadian market. By 1974, however, there were at least ?hree
lines (Chevelle, Le Mans and Monte Carlo) which had a sjgnificant share
of ﬁbrth-American ocutput sourced at Oshawa. Likewise, 1n'1975, there
were three other 'high percentage' lines, the Chevro1et? Chevelle and
“Le Man;i In recent years, Oshawa has been a major source of full-size

Chevrolets, the intermediate Malibu and Monte €arlo.

Further evidence of rationalization, or lack of it, may be sought
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TABLE 31 : ) °
.CAR LINES ASSEMBLED AT GM’S OSHAWA PLANT, 1964-1978

CAR LINES ‘
ASSEMBLED 64 65 66 67 68 59\\?0 71 72 73 74 75 76 77. 78
PONTIAC * * * * * * * * *’ - * * *
ACADTAN * k%

OLDSMOBILE * ok ox % x ¥
BUICK SPECIAL/

SKYLARK * Xk x x k% x % %
CHEVROLET - * * # * % % % % * * * * * =+ =
C]-;EVELLE * * . % * * * * * ‘* % :* * * * *
CORVAIR *

CHEVY TI/NOVA * * * % + + = x . x .
BEAUMONT r x %

TEMPEST/LE MANS ' x X % x x  x ok x %
MONTE CARLOQ * * * Kk Kk KX *x *
CAMARG ' | + % *

TOTAL ALL | ~
- LINES 6 VS § 8 7 8 7 4 4 5 7 5 7 6 7
PRINCIPAL _ . .

.~ LINESONLY NA NA/NA NA NA 6 NA NA NA NA 5 5 5 5 °5§

Source: Motor:Vehicle Manufacturers' Association of Lanada, various edi-
tions; Automotive Hews Almanac Issue/Market Data Book Issue,
1965-1979.

.\\
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in the role of Oshawa as a regional source of particular car lines. If
wa was to bg rationalized to serve U.S. markets it is to be ex-
ggfihe obvious markets it would serve would be in neighbouring re-

- giohs. In 1969, however, it did not appear as thoﬁgh Oshawa performed
this role mainly because car lines produced at the plant were also
sourced in at least one, if not more, plants in neighbouring regidns
such as the East North Central region (Table 32). Also, four of the
seven lines made at Oshawa were sourced at plants located in the Nonth
East region. During the 1972 model year, Oshawa produced four separate
car lines. However,-on1y two, the Chevrglet and L% Mans. were each made
in single plants lqcated in the East North Central and North Eﬁst re-
gions. This feature of assignment suggests that Oshawa may have been a
major source of car lines, particularly the Chevelle and Monte Carlo,
for bothithose American regions. Later in 1977, no cther plant located

“in both neighbouring regions produced those two 1ines.<
| There is additional evidence of internal rationalization occurring
at Oshawa, besides that relating to a gradual reduction of car lines and
it being a larger North American source of these lines. Despite the
variety of car lines assigned to Oshawa, most, however, have common bady
coﬂfigufations (Table 30). For instance, A- and B-body cars have been
produced consistently at the plant since the Auto Pact, though F- and

X-body vehicles were added during particular years.
i
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U.S. ASSEMBLY SOURCING OF CAR LINES ALSO PRODUCED AT OSKARA
* MODEL YEARS 1969, 1972, 1977 x
X EAST NORTH NORTH | NORTH-WEST| SOUTH ; '
REGIONS CENTRAL | " CENTRAL | ATLANTIC j PALIFIC
s I CENTRAL |
PLANTS )
ad
o z w X = - wi
GR g oSEo=|32 = |8gg3y 2 o3
LINES E ity SLE8% (2Ex <2 TEa= ° =3
o= _Sw\.ﬂ = [reger BV ==sw = =
. SEERoSREy X% 7o | sXWS = =TE
w- [EESESS3E |33 = o | odeg = 232
‘ %S85 ¥ER (2R3 | =% |33=) & | 238
168 |
PONTIAC . . ! .
OLOSNOSILE F8s . .
SUICK SPECIAL - Lo Lo .
CHEVRULET - - - ! - -* . -« w :
cHEvELLS — . . . ?
Inava . i |
' CAMARG . | |«
1672 | ;
CHEVROLET - [ = 1 -
| CHEVELLE . | * P
LS MANS . . . ‘
{MONTE CARLO | e Lo
l1g77 i i
PONTIAC . !
BUICK SKYLARK - o«
CHEVROLET - : .
CHEVELLE .« a -
LE MANS . . -
MONTE CARLG x | .

Scurce: Ward's Automotive

Yearteck, 1970, 1673, 1578; Autgmetive

Hews Almanac Issue, 1570,



CHAPTER VIII

PFODUCT CHANGE IN AUTOMOBILE ASSEMBLY PLANTS

Products assigned to plapts seldom remain unaltered for any signi-
ficant time period, a point noted earlier. This chapter attempts to
reveai a number of features relating to product change in automobile
assembly plants. Of particular importance are three printipal question;:
first, what is the pace and nathre of product change in Big Three assem-
blv piants? Second, what circumstances Tead to plant product change, -
particularly the role of plant and product turncver and outpuf fluctua-

tions of individual car lines? Third, what are some geographic cense-

quences of piant product mandate changes?

The Pace of Product Change

During periods as brief as four or five years, an assembly plant
may produce a wide-ranging number of car makes, lines, and wheelbases
and cars for various market segments. The frequency of product change
will be considered from the evidence for twenty-twoe GM, fourteen Ford
and five Chrysler plants, which have assembjed cars continuousiy since
1965 and which have either increased or reduced the number of makes,
lines and wheelbases during three periods, 1965-69, 1970-74 and 1975-78.
Data on changes in market secments were availabTe only during the latter
two periods (Figure 20). The sample of-plants, which includes eighty per
cent of 211 Big Three and eighty-eight per cent, siyenty-eight per cent

and sixty-three per cent of GM, Ford and Chrysler plants respectively,
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suggests that the proﬁsrtion of plants with some type of change over '
relatively short periods is indeed quite substantial, particularly for.
the smaller firms. Over half the Ford and Chrysler piants sampied either
increased or Qr;pped the number of car makes during the periods 1970-74
and 19?5—?8 and between a fifth and a third of GM plants did likewise.
That the proportion of 5ig-Three plants adding ér dropping car lines 1is
generally higher than that for car makes, wheelbase and market segments
is not unexpected since car lines are sﬁbject to regular changes in de-
sign and are frequently discontinued or substitu?ed by new lines, an
important component of marketing strategy.

Mere surprising, perhaps, is_that wheelbase dimension, does not
constitute a serious constraint on product change. Further, the alloca-
tion o% cars into four wheeibase classes tends, however, to understate
the dimensions of change. A plant which switches from one wheelbase
¢iass to another wi;houz\éiterjng the number of classes, abscures a
shift in production emphasis from cars of one weight and size to another.
GM's Tarrytown pTant; for instance, shifted from assembly of full-size
vehicles'from 1671. to 1974 to compact cars for the duration 1975-78S.
Though ﬁhe'plant produced only cars from one wheelbase for each of the
periods identified, the plant was nevertheless retooled to assemble cars
of & different wheelbase size. Similar shifts were experienced, for
example, at Fairfax (1975-78) and Kansas City (1975-78).

The aggregate measures of change over, é period lasting four ﬁo
Tive years obscure the fact that there may be subsfégzia1 changes even
within shorter periods such as from one year to the next. lants

witch Tllustrate this point are GM's Van Nuys plant located near Los

Angeles and Chrysler's St. Louis plant in Missouri (Table 33). At van

>
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TABLE 33
LINE CHANGES IN TWO ASSEMBLY PLANTS, MODEL YEARS 1965-1978

216

MODEL YEAR
CAR LINES

65 66 67 68 69 70 7N 72 73 74 75 76 77

VAN NUYS
{GENERAL MOTORS)

CHEVROLET LI S

CORVAIR : * %

CAMARO x * x  x % O
FIREBIRD ® X * ¥ ' -

CHEVELLE * x *

MONTE CARLO * kX

NOVA : + x* x x x *x
VENTURA ' * * x x *x %
OMEGA * % x * * x

APQLLO/SKYLARK \ x * * *x %
N

ST. LOUIS \
{CHRYSLER)

VALIANT * - * * &, * *

" BARRACUDA *

DART x ¥ o * * x *
BELVEDERE * 0k 2k x ¥ X
“ CORONET x x * * * * % * * ¥ * %
CHARGER X x %
SATELLITE r * x x
FURY > | | x *
VOLARE | *
ASPEN N
LE BARON ' *
DIPLOMAT ) ”

Source: UYard's Automotive Yearbook, 1666-1979.
*Indicates year car line assembled.

5



217
Nuys in 1955.GM assembled two car lines, Over the fourteen years 1965-
1978 it assembled a total of eleven different lines, a1thou§h in 1978 it
produced only two lines. Between 1965 and 1978, each year it produced
usually from two to five lines. Three of the lines, which were éntroduced
or re-introduced during that period but not in production in 1978, had a
life spanof six yvears:three lasted for five years and one for four years.
Three other lines were produced for three consecutive years while one was
produced for only a year. During the same fourteen-year period,
Chrysler's St. Louis plant assembled a total of 12 car lines, but between
two and five separate lines were assembled during single mpde1 years. In
1965, fbr example, the Valiant, Sarracdda, Dart, Belvedere and Coronet were
produced. In contrast two lines, the Diplomat and Le Baron were assem-
bled during 1978. Therg is also a great contrast in the 1ife span of
individual lines produced at St. Louis. The Coronet,'first assigned
there in 1965, was sourced at St. Louis for twelve yéE?s%HGG;per Tines
had {}fe spans lasting six years (Belvedere), four years (Charger and
Satellite) and two years (Fury). The Valianf\énd the Dart, first aséigned
to St. Louis in the éarTy Sixties were-withdréwn in 1966 but re-introduced
in 1973. a |

—

Dynamic Product DifferentiatiqﬁJ
Assignment and Geography

Some spatial patterns and circumstances surrounding such changes
will be the focus of the remainder of this chapter. The analysis will
concentrate on car lines exclusively since car Tines embody not only car
méke but also dimenstons of size, design and market niche frequently asso- ?

" ciated with wheelbase and market segments. Car lines especially their
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design, internal and external dimensions, and nameplate are altered on a
regular basis for reasons already 1ndicated;.‘1n addition, entirely new
car lines are added to replace discontinued or soon-to-be-discontinued

— " 1ines or to complement and expand .existing car lines.

New Car Lines

New and geparate car lines include: (a) those produced to serve a
market segment ndt previously sought by a firm; a]thquéh such a line may
be new to the_firm3 it is not necessarily new to the industry, {b) those
introduced tg the firm's product portfolio, and, (c) those de-
signed specifically as replacements for soon-to-be-discontinued lines.
Unlike casé igvolving nameplate changeg, these new lines may be produced
concurrently with Xhose due to be replaced. The debut of a new, separate
car line does not ajtomatically coincide with the demise of another.

Indeéd, new productls are usually qisigned to plants where one or more car

fines are already

’

tion to a plant's product poréfo]io (Table 34)}.o0ften with no immediate

v -
oduced. Thus new lines generally constitute an addi-

disarrangment to the existing product-mi;. At San Jose, fof example, the
Mustang line was added to the Falcon and Fairlane lines which Qere already
produced there during the 1974 model year. Similar situations are found
at Metuchen, St. Thomas and Lordstown. There are other cases, however,
when existing lines were 'displaced' or assigned elsewhere, their removal
possibly being necessary to accommodate new product Tines. Such displace- |
ment seems most likely to occur when the output of new lines is substan-
tially different from lines previously in existence--such as Belvidere's
switch from full-size vehicles to the new front-wheel-drive\§ubcompacts.

However, from the available data there is 1ittle reason to suggest that



TABLE 34

DESTT QF ENAIRELY NEW CAR LINSS AND EFFECTS OK PLANT FRODUCT CHANGE

TLAT CAR LINSS  YSAR ITISPLACED | PLANT CAR LDES TEAR DISPLACED
CAR LINES LINES
o3 &4 o™
DEARTCRN  FATRLUS s+ METECR TEOTITEN NUSTANG ¢ . NONT
METEQR . DINDC . .
PR -
SRS SAN JOST  NSSTANG * O MTSTANG
SAN JOSE FALCCN s ¢ NS FATRLANE . FAIRLANE
FATRLANE .« - TINTC .
\E'sno - .- :
2SR _57. TEOMAS MAVERICK . e RS
. 2ome Soo.
S &7
ICROSTOWN CETVROIST + CoNenE T
b e -
==Y LOROSTCAN  CEIVROLID . =yl
UAY NCTS  CESVRCLST * + CCRVAIR SDCRTVAN . -
COETATR - TEGA -
R0 .
TOCUTTELD BTICK - EUICK RE
SEECTAE . SFECIAL | EIvIeRT &EAN TS - GRAN TTIY
T CIZ=EVRRIER O+t MTID MR * SCTAL MONACS
C=vELE . . CERYSIER . CERTSIZR
YT IT. v ¢ cMIT .
-85 . . . © SORTTON -
CCRVAS .
CaMAEC . ;
WINCS C=VECIZT e CEEVEDIER
ETVY IT . Cz=vr IT
CAMAE0 .

Source: Wamd's suscoctive Yearbock; Autcoctive Tearbcck, Almamas Tasun, varicus
Jeasn.

Indicates Tear cas iize asmexblad.
Z

Sctirely zew car lines are underlined
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the allocation of new car lines to plants usually displaces other lines;

220

“indeed as a later section suggests, to the extent displacement occurs,
it may be the effect of output contraction and the reductxon in number

of plants to which the contracting line is assigned.

Assignment of New Car Lines and: Plant Location

There is a body of theory based on the product 11fe cyc]e which‘ N
argues that new product lines Iqﬂlarge corporations will be introduced
at the corporate core area, for a variety oé reasons. Frequently, the
presence of external economies such as skilled production labour, and
specialists who could be called upon %o resoive rapidly probfems arising
from lack of standardization in new products and/or associated production
processes, binds the manﬁfacture of new produc;s to the industrial core
regions. Fbllowing broad consumer acceptance and standardization of
product design and specifications and production technfques, actual
manufacturing may then "filter-down" or be dispersed to non-core area
plants, including foreign branches. A more receént theory pertaining to
multinational préduct strategies suggests that the maﬁufacture of new
products may be non;core oriented from the start and in general new pro-
duct manufacturing Tocations need not necessarily follow the geoéraphic
sequence outljned in the theory above. What then are the spatial dimen-
sions of ﬁéw car Tine assignment and assembly? In order to examine this
propasition on product age and location, a list consisting of new car
lines introduced since 1964 and their initial production sites was.com-
piled (See Table 35). This 1ist consists of the categories Ef new car
1ines referred to earlier (\see page 218). A summary of the initial

1ocatipns of those new lines by firms is presented in Table 36. New car

- b -
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TABILE 35
NEW CAR LINES AND INTTIAL ASSEMBLY IOCATIONS, MODEL YEARS 1964-1973"
r TEAR INXDOSTRY c
I CRIDE s DITIAL T s=alone REAI0
R OUTPTT  DEBOT
N ICCC IP OP W X § NE OCa.
= —
TORORADD OLDSMOBILE 40,903 196 =
CAMARD CESVROLET 220,306 1967 R .
4 FIREZIRD - POMPIAC 32,560 137 . -
E  EIDORADO CADIILAC 17,030 18T ¢ . *
N+ GRAND PRIX PONTIAC 112,586 1989 e *
I MONTS CARIQ GCEEVROLET 45,975 17 . - ..
X VEGA CEEVROLET 269,905 1971 * *
A ASTRE BONTIAC 13,310~ 1973 . .
L ARQLID SUICR X, 798 19T - v
CMESA CLDSMOBIIE o0, M3 1075 o =
SEVILIE CADILIAC 16,355 1978 ¢ . *
M MONTA CESVRCIET 143,450  197% v *
O STNARTIRS QLDSMOBITIE 12,278 1875 . .
T  SRIRAMX BIICK 18,768 1975 " *
O STNEIRD PFONTIAC S4,137 1% =ty .
R CESTETE cuEvRonE 187,830 178 . .
S ACDIAN FONTZAC 7.3 eRS .t *
- & 4 W0 S5 5 11 ¥ 1 s
" OSELVEDESE  FLDWOTIE 159,535 1S < e e .
coRgEn ADGE 206,36% 1685 0+ = = L
¢ CRARGER DADGE 288,486 186 -
L CIALIENGER XDE  C §z.032 10 e ...
3 CCORDCEA CENTSIER 131,746 ST e *
T ASFEN XDE 218,589 &g o -
5 WIS FIDCOTE 267,856  197E e .
L IZ 30N CIRISIIS S 851 1877 . *
E IFIoMAT s 37,553 1677 . -
3 ooMT DODGE £1,611 ﬁ . *
CETION ELIMOOTE 26,772 1678 - .
MAGNTY X2 ’/’-KEE‘, 11 1578 . .
) ! ; 5 § &% 23 11 - - 2
COTGAR oRCTmT | 150,E93 1%67 .
WER I LIy gf.m 1668 -
MAVERICK TCED 48,616 18 b .
o o= EECET -/ 83,000 e - -
T 2IC 0D xRe,262 e A ..
¢ i MERCTRT T 38,650 1975 * . *
2 IIme. e ity 183,372 1975 * *
po as._m:\\-—-tt%' 3C2,E45 1975 T . * .
MARCE MESCTRY C3,636 975 - *
| VERSALLIES  IINCOIN 15,434 577 ¢ *
TATRMOID TOD Sa4. 467 1978 . s e = - =
=FETR MESCGEY is2,7%2 1576 s = . .
5 4 10 2 1 W1 € 3

Seumce: Ward's Autcective Yearbeck; Autcootive

Jiaws Alzamac Issce/Maglest

Uata Zeck Issue, 7aricos Teass

1,
cverlag.

CP «Quter Fariphery.

Izcivdes thcse iztroduced as sepasate ¢ extise
ars zazeplate chazgea ¢ exdsting

"‘i:.eu, il.e.,

Slzdumtry Bagicn: IC = Izdustey Core; CC ~Outes

¥

i

-1
17 zew car lizes.  Ezcludsd
those lizes with no productics

Cere; I¥ Ianed Feriphery;

3Geographic Rogicn: We-West; NC-lorth Cectral; S -Scush; IE - Northsast;

Ca. = Cazadn.

*Syzbtol indicates ome plant iz Icdustry or Geographic Deglom.

221



" 222

TAELE 36
NEW CAR LINES AND INTTIAL ASSEMELY LOCADIONS: SDIMMARY
‘ INDUSTRY REGION
. FTIRM CAR LINES AND PLANT LOCATION c oc I or
M Number of Car lines with plants.in: : ) 9 s
(! Perceatage of Car Lines with plaata ia: » 2 53 2%
Chrysler Nuzber of Car Lines with plants im: s ] 4 2
(12} Fercentage of Car Lines with plants in: OwR b33 ar)
Ford Number ¢f Car Lises with planta in: 5 ) § 2
(12 Tercextage of Car Lizes with placts in: 2 3 87 17
Sig Three Nuzber of Car’ Lines with plants inm: 13 =2 g
{81} Percentage of Car Linea wiih pAznts iz: BOR O ON 2
o
- W
3™ Number ¢f sizmgle-plant Car ILines pooduced izt A s 2 5 -
(‘:‘.).3 Percentage ¢f aingle-plazt Car Lizes produced iz % 18 N -
L

Chxrvsler Nucber of sizgle-pla=t Cax Linss produced in: , 3 & 2 -
(s} Fercextage ¢f single-vlant Car Lires produced in: 33 22 -
Texd Number of sizgle-plazt Car Iines mroduced in: > 1 3 -
7) Perceztage of single-plant Car Limes preduced in: 43 1 43 -
Zig Taree Suzber of sizgle~tlast Car Lizes roduced izm: 10 7 w0 -
{27 Dercentage cf sizgle-plart Cac Lires nroduced ias 37 2 vl -
GM Nmmber of multiple-plant Car lLizes prodoeed in: 2 2 & 5
&3 Derceztage of multiplesaslant Car Lines =roduced in: ¥z 33 &7 &
Ce=valer ISuzber ¢f multiple-piact Cas Lizes Toduced iz: 2 1 2 2
(3) Fercaztage of multiple-pglant Cas Lizes produced iz: &6 33 &6 ‘66
kY Nu=ber cf cultiple-tlant Car Lizes produced in: -1 3 5 2
(s} Zerceztage of multiple-plant Car Lines produced iz: - 40 & 0o W
Zig Thoee Nuzber of multiple-plant Car Lizes rrodomged iz: | € & 11 9

14) Percentage of cultiple-plazt Car Linss pooduced iz: - 43 L3 78 6l
Seu=ce: Tabls 35.

T

Hew car lizes courced initiallw at
“lew car lizes sourted indftially at

3'2:“ car lizps sourced iziti at

a sizgle or z=ultiple placnts.
¢ze placzt.

twe or =ore plants.

IC~—Iadustry Core; CC—Outer Core; IE—Inzer Periphery; CP—Dluter Ferighesy.
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lines are furthér distingdished by the number of p]ants.(s}ngIe-or multi-
ple) in which initial assembly takes piace. Consider first all car lines
which were pnbduced in eiiher sing]e_or multiple plants and their djstri-
bution by industry region. For thé Big Three as a whole, more new car \) '
lines -are produced in the inner periphery (fifty-one per ¢ent) than either ~-
the industry core (thirty-nine per cent), the outer core (th{rtystwo per
cent) or outer periphery (twenty-two per cénf). At Ford, sixty-seven per
cent of‘the new lines are sourced at inner periphery plants in contrast -
to forty-two per cent'and thirty-three per cent from the industry and outer
core areas, respectively.. L%ke Ford, mbst new GM Tines are aliso sourced
from the inner periphery {fifty-~three per cent) with a smaller proportion
from the two ‘core aréas. Uniike the other firmé, however, nearly a third
of new lines were produced initially at plants located in the outer peri-
phery. Chrysler also deviates from the industry's patterns in general
in that a larger proportion of new 1ines.is sourced at each of the two
core regions (forty-two per cent) and only a third comes from the inner
periphery. 0ver§11 there appéars to be some geograghic preference for

After the -

producing new car Tines initially at the inner per{bhe{y.
inner peripheéy, the preferred region is the industr éore. .
For lines which were sourced initially from one plant only, an.
equal percentage (thirty-seveq per cént) was assigned to plants in the
industry core and inner periphery, wﬁefeés twenty-six per cent were
sourced initially in the outer core. None was sourced at the outer. peri-
phery. As for individual firms, however, GM's most important initial
source of new cars was again the inner periphery, followed by the indus-
try and outer core -area, respectively. For Chrysler the major locational

source was the outer core where forty-four per cent of all new-car lines
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introduced from 1965 to 1978 were ipitiaI]y produced. Both the industry
core and jmmediate periphery were attractive to an equal degree for new
Ford 1ines during the same period. However, the two core areas collec-

tively, formed the major initial Yocation for new car lines. Over sixty

per cent of all new Big Three car lines was produEed there upon introduc-

tion. For lines which were sourced in two or more plants initially,
there seems to be a tendency on the part of the‘fifms to choose locations
in the inner periphery and the outer periphery. However, for three

lines--the Monte Carlo, Fairmont and Zephyr--assembly was performed in

-~

two separate plants in the inner periphery.

Evidently North American automob%?e firms do not behave in the
fashion predicted by prodﬁct cycie theo}y. Plants Tocated in the peri-
phery haQe as much, and‘pérhapsreven a greater, chance of being assigned
the production of new car lines as core plants.

In<automobi1e,assembly there may be a qumber of reasons associated'
with this ndn-core orientation of ﬁhe initial -production of new car
lines. New car lines, for instance,srarely Eepresent dramatic depar-
tures in product and production techﬁolbgy. Rather, incremental innova-
tion is more characterigtié of the.industry. Further, alsuﬂstantia1
proportion of the innovations come 'from independeht parts and machinery
equ%pment manufacturers, many of.whoﬁ are wifhin the core area. Pre§um-
ably, much of the technical uncertainties surrounding new products w;g]d
have been reduced by the time fhey are assembled in new cars, fo1lowiﬁg
elaborate testing,'hhich itself may of course be predominantly done at
thg core. As.é result there is really little need to produce such lines

at the core area in proximity to specialists skilled.in testing and pro-

b]em—solﬁing. Individual firms may have different means to minimize
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potential production probiems--though not necessarily product-related
defects. For example, at Allen Park, Michigan, Ford operates a pilot
assembly plant which is designed primaqily to ﬁndertake pi]of assembly

and to identify and correct potential production problems.

“Assignment of New Car Lines and.Canadian Plants

What has been the Canadian experieﬁbe with new product assign-
ments? In our review of multinational corporate product strategies, it
was indicated that there are two major views regarding the manufacturing
diffusion of new Product tines. Thé product Tife cycle theory suggests
that oply mature, standardized products are produced in foreign branch
plants. A more recent and épposing view argues that new product 1inesl
may as readily be introduced in a foreign location. They may even be
produced abroad initially and imported into the parent country.

" Table 37 lists the car lines which have been introduced in Canada
since 1965, the model year first éssigned to a Canadian plant, the year
when those car Tines were first introduced and the lapse in years from
the time when a Tine made its American debut and when it was assembled
in Canada. {(For several lines, unfortunately, it has not proved feasible
to détermine the year they were assigned to Canadian plants.)

Generally, on the basis of the time lapse measured from the year
when the new models were introduced and when théy were assigned to
Canadian plants, our evidence indicates that the further back in time a
line was introdﬁced, the Iongef it took before the 1ine was produced in
Canada. This.1apse has how diminished quite considerably especially for
new car lines introduced in the past decade. The number of new lines

produced simultaneousiy in U.S. as we11 as Canadian plants at the time
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TAQLE 37
™HE TIMDG OF XEBY SAR LINE ASSIGHMENT TO CA.HADIAN ASSENELY PLANTS SINCS 1965
NODET,  MODEL YEAR TIE
R bR R YEAR ASSIGNED TO LAPSE PRODICTION
W LINE  CANADIAN IN
o DITRCDUCED  PLANT TEARS
GENERAL MOTORS -
CANARD 1967 1 1969 2 Soall quantity prdcuded at Qshava,
1969, 1970 azd 19Me7 7
SFECIAL 941 1069 §  FProduced at Cohawa 1969-T0 and
. discontinued.
TEMEEST 1051 160 @ Froduced at Cahaws aizce 197C.
MTA 1970 1870 - Smal) quastities and intermittent
- assezbly at Ostuawa; Chevy II, prede-
Cesscr 2o Nova was assembled at
Cshava, by mid=1900%s.
MONTE CARIC 1970 e 1 Produced at Cahawa since 167
VEGA 1877 1973 2 Produced at Ste. Thardse il 1675,
ASTRE 1973 1873 ~ Produced at Ste. Thérdse 16774
MONIA ers 1975 -

RIEARR 1975 1675 -L Predoced at Ste. Thérdme umtil 1977
am T <amc o after which lizes were e zed
Sands i sEs 17 -J in Lordatown, Chie.

STNEIRD 1978 1876

CTUTLASS Horrd 1078 &  Asserzbled at Ste. Thizdse.

" TCED

TCEING 1668 ScES 1  Assezhled at Cakville to pTesexnt;
Tarizne sioce seplaced by IID IZ.

MAVERICE 1268 1969 - Prodoced at St. Thessa to 16775
siznce replaced by Tairment.

MISTANG 1564 1965 5  Scxtl quantities treduced 1668-75.

@ 17 1971 - Pooductiez at 3t. Thozas, 1§71-77.

FAIRMOIT 7978" 1978 _ Replaced Maverick lise at St. Thozas.

TEEETR 1578 1578 - Pooductics at Si. Thocas: shares
ideztical bedy with Faiwwmont.

CE=SESIER

pam” 1560 1965 § Produced at Wizdser umtii 1575.

SAELLTE 1671 1671 - Prodeetiss discortinmed at ecd of
1974 Ecdal year.

COEDORR 1575 1975 - Drodusticr cortizues tc resezt;
Windsore—axoliusive scusce.

CEMRER S.2. 1666 1975 9 Stares ccomor bedy witk Ccodota.

MAETOH 1978 1978 - Skares cocmon bedy with Cordeba and

Ckarger.

.
Scuzca: WAacd's Automotive Yearbeook, Automotive MNews Al=amas Iasus/Market Data

Book Issum, Motos
years.

Venicle Marufacturers’ Jjszscciation cf Canada, vorious
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of introduction has increased. Moreover, the entire line of GM's rew
subcompact cars--the Monza, Skyhéwk. Starfire and_Sunbird--was assembled
exclusively 1n’Canada when first introduced in 1975 and 1976 before they
were reassigned to Lordstown} Ohio. More importantly, there are only a
few new lines, such as Chrysler's Cordoba, Charger and Magnum in particu-
lar, which are squrced exclusively from one of the cpmpany‘s Canadian
plants. As far as the 1970's are concerned, this pa}ticuiar evidence
suggests that Canadian plants of the Big: Three are assessed no different—
1y than U.S. plants in the assignment of new car lines.

Discontinuation of Car Lines and
Plant Product Change

Car lines, as noted earlier, are like other consumer products in
that they go through a typical life cycle ;hich is occasionally extended
by design alterations and nameplate changes. In some-fnstances, they
~are pulled from the market when sales are no longer viable. The life
span of some car lines like the Corvair has of course beeﬁ ended abrupt]&,
follow1ng disputes over performance and adverse national publicity result-
ing from consumer advocate Ralph Nader's a11egat1on that it was unsafe.
Others, like the Vega and its sister line the Astre, were eventually
withdrawn from the market because of a generally poor mechanical perfor-
mance and declining sales. The Edsel was an example of a major marketing
mistake, a car intrqduced into the market at the wrong time when it had
insufficient appeal for consumers. It died a natural death when produc-
tion was stopped.after only four years of production, from 1957 to 1961.
< Does discontinuation of car lines affect product changé in plants

through a reduction in the number of 11hés in those'p]ants which once

!
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carried the discontinued lines? Table 38 documents such effects.  The

)excess capacity made available because of the removal of lines is not

f’inecessarily u¥ilized by other lines assigned to replace the discontinued

line, as is evident in the cases of Willow Run, Hamtramck, Newark
Jefferson Avenue, Kansas City and Chicago. Removal of the discontinued
Tine may also coﬁtribute to or trigger the withdrawal of Sther lines,
especially i the latter share common body configurations. as was the
case of the Falcon and Fairlane at Kansas City, and the Elite and Torino
at Chicago. In other instances, however,. the removal of discontinued
Tines paved the way for the introduction of other car lines which were
generally designed as eventual repiacements for the discontinued series.
This development is evident at Lordstown where the subéﬁhpee%\ﬁenzas and
Sunbird were phased in during the final model vear for the Vega and
Astre. In the following year, production for both the Bunbird and Monza
was enormously increased and two cqmp]ementary 1ines, the Skvhawk and
Starfire, were added. At Chrysier's St. Louis and Newark plants, similar
strategies were evident following the withdrawal of the popu!!? Valiant
and Dart 1ines. The Aspen and Volare, two lines which were developed
shortly prior to the discontinuation of the Dart and Valiant lines,

were phased into St. Louis and Newark to substitute for the latter twot‘r
Tines. At St. Louis, the Le Baron and bip]omat, ‘two luxury lines, and
derivatives of the Aspen and Volare were also produced. , fiha1]y, removal
or withdrawal of a discontinued 1ine clears the way for retooling of
affected plants to accommodate a new line of cars which complement lines
already in place (the Cougar and Torino/LTD II at Lorain) or which ;h;re

little or no common design traits (the Comet/Montego and Maverick lines

at Kansas City).
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TAME 33
DISCONTINTED CAR LINSS AND EFFESTS ON PLANT PRODOCT CRANIE

DISCONTINCED < 2 . YEAR EETORE TEAR ATTER
POE & P ASSTMOLY BNt~ LTNES ASSENALED LY. L N LT

CORVAIR) 1909 WILLOW AT SHEVY ILNOVA 137,263 258,728 s £
0EVAIR 15,399 5,000 -

OTAL 202,562 25,723 M52 .
VDI WTT LORDITONN \E3A 1:'-0.3?: ‘,’:\.-'oa.'.: -
ASTRE; W ASTRS 5 M AL -
© SPORTVAN AL L 27,508 bl
STNRD -2 36,789
XA 6,38 AL GRS

SKYHARK 3,00
STARFRE L

TCTAL M 100,00 bAoA
TALXONG 190 RANSAS OITT HAVERICK W, end 210,588 1S, 3T
FAIRLAG o P - -
ALY A, T 15,6% -
SONST WONTEX : - - 3,0
TAL Y, ok e 25,0
~ .
- LIRATN FALIN o8 ¢,
TADLOE 198,818 nE, 8 ves 8ok
SO WONTESS T A w0y a8
CITT WMASCN Fait )
oo auE,~0 NS Fod LI L
bondioeot Sk a8 ot R eI 3 IR 1§ 5 -
fosdvrn X @y, el TS -
TEINDERSTRD - - 235,88
X TR, SE e, e 235,835
- .
SOV ORI WORATS XRon/ T X, 126,308 one,o0t
e SHEL TS £5,15%8 &1, 068 -
SOTRAR - - Lo
TR 188, 2% T e 41,7
TARRACTOAD TR ZRCRDCK TaoIiNT 267 28 250,88 168,002
——————— . = ol oy 154,188 138,882 g, e
SeAeeataat LAERACTA 22,213 T
. SRR 3,566 TE,WIT -
prend Bl AR TS 3o w2 50G 288,281
SEIRIALD TS SEFTIASCT AGZ. faeciepscviond] 105,178 S-':.':‘Ee - It
DNFIDSIAL T 2L R -
L 12365 gt Gl
VALIADG 1§76 Il TS VaIZAR 2 W37 £1.7 - i
zaz; -ere Sz . 17,355 42,75 -
TIET th,5C8 12,6 -
TXE 26,28 10,478 -
i 13,603 1,818 16,360c
v el e] 47,278 15,675 66,255
TCLARS - - 2,63
ASTT - - 37,725
= n - - €, E5q
:F Hg - - 4?-553
™A © 185,74 175,295 2£E €42
fretiiecid TaIoen 53, Zb,coc -

~5
LA IR} -
LT - £7,487 122,558
ASFEN £7,612 1c3,320

el G552 203,655 226,435

urce: Jard'a Autcostive Taarbank, TAricun Yearns.
"
-

.Y, =Pizal lodel Taar rafesm TG tha fizal year cas lite was nrocduced Lefcra assezhly csassc ccopletsaly.

&3 R

4ly assesbly plants which produced the discontizued car lina during its Zizal z—odal Tear aTe llated.
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Discontinued Car‘Lines and
Final Assembly Locations
Table 39 shows eleven‘different GM, Ford and Chrysler car lines
which have since been discontinued and their final assembly ioéations
by industry region. A total of ten plants, two GM, four Ford_and-four
Chrysler plants, produced c;r lines which were dropped from the industry
sween the 1969 and 1977 model years. - Of these ten plants, three (one
GM and two Chrysler) were'in the industry core, four were situated in
the.outer core (Lordstown, Qakville, Chicago and Lbrain) and three others
were in the inner periphery (Kansas City, St. Louis and Newark). The
evidence indicates that car lines, in their final stages of their life
cvcle are usually produced in core area plants and to a lesser extent,

peripheral plants.

Nameplate Change
Dvnamic product differentiation may involve a change ‘only in
name' and littie else, or there may be a substantial redesign of the en-
tire car; its_components and dimengions. Generally, nameplate changes
alone are not accompanied by changes_in plant product-mix. A car with a
new nameplate is most freguently assembled in the same plant which pro-
duced the predecessor 1ine. Product'change under these circumstances is
1arge1y'superficia1 and mainly in name, although the product itself may

have undergone extensive design, weight and size alterations.

~

Changing Volume and Location

The foregoing analysis revealed the Tink between car line introduc-
tion, withdrawals and nameplate changes, plant product-mix and geography.

What other factors trigger pfant'product—mix changes and what is the
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geography of this change? Qur review of the theoretical 1iterature sug-
gests that pefhaps the most pervasive factor yef is the effect of the
shifting popularity of mode]s which %s the main factor‘contributing to
temporal variations in the output of individual car lines. In particular,
the life cycle of a product is characterized by periods of inﬁreasing,
peak or declining sa?éMven ‘the shifts in sales, which are ultimately
reflected in output volume because the principal firms are known to pro-
duce on the basis of what dealers order (Meadows, 1979, 55), and the pre-
sence of product-, plant- and firm-related scale economies,‘tﬁe number of
plants in which a product Tige is made is a function of output volume.
Further, the manufacture of a.product duriﬁg periods of high projected
output will be allocated to a larger number of plants including those
which are geographically decentralized, such as in the peripheral regions.
A decline in output will be characterized by a gradual withdrawal of pro-
. duction from severa] dispersed plants and concentration of manufacturing .
activ}ties in fewer, perhaps only one centrally Iocgted facility. The
relevance of these_points to automobfle assembly are examined below.

Increases or decreases in car line output may be substantial and
occur sometimes rather dramatically over a short period of a year or two
from one mode] year to the next. As output expands or shrinks, there is
usually a Corresponding change in thé number of §oching plants as indi-
cated by the cases of three popular compact models (Figure 21). This
relationship, however, is not perfect and there is frequently a Tapse be-
tween increases or decreases in output and sourcing from more or fewer
plants respectively. Nameplate changes are normally associated with pro-
'duction increases hence there is better anticipation in terms of the deci-

sion to source tgg\iine from the appropriéte number of plants. Most



(x 1060)

UNITS

Y

-~

Figure 2I: Output ond Number of _Swrcing Points :
Selected Compaoct Lines, I965-78 Model Yeors

233

.

) "
S : Ly
CHEVY H/NOVA  (GM)™ . PR
4001
NOWA N:HIPLATl
3001
2004
1007
0 R % v v X A o X B ¥ ) i 0
€S 66 67 88 69 TO T T2 73 T4 TS5 16 T! T8
MODEL YEAR
”0‘ s "5
: WMALIANT (CHRYSLER)
4004
3004
200"
004

o 1 ) L] & L] L] ] L] h L] o
65 66 67 €8 69 TO T T2 TS T4¢ TS 76
- MODEL YEAR

MAVERICK / FAIRMONT (FORD)

FAMRMONT BAMEPLATE

O+ v - v

. a1 IA . Rl o
@ 70 T T2 73 4 TS 6 77 T8
MODEL YEAR

—= Output (Left Scale) Scanadion output. excCluded.
-——— Pionts; i Cenadi a i

ts; ncluding dian (Right Sceie) t’::‘;;:mﬂm output oot
s —Plonts, sciuding Conadian . '

Sowrce: Word's Automotive Yearbook, Automotive News Almonoc issue,
various yeors.

NUMBER OF PLANTS



234

’//‘,-_ common-is a lag in sourcing as increases in the number of sourcing points

usually trails initial increases_in output. Likewise a decrease in the
number of plants tends to come after a production decline has already set
in. It takes a model year, normally,for the app;opriate response to come
into effect, but by then ﬁarket ;ondition§ may have steered_prbduttion in
a different direction. Such uncertainty over market prospects is cbvigus-
1y a major factor complicating corporate assignment, withdrawal'and per-
haps reassignment decisions for individual car lines to. certa1n plants.

Genera]iy, there is uncertainty over the duratjon for wh1ch any
car line will be assigned to a particular plant. For.the individual car
Tine, however, there is normally one plant which is assigned un%ﬁter-
rupted production of the line while other plants may prddhce thé sahe
line intermittently or when output warrants their function as sourciﬁg
points. The example of Ford's Mustang product{on and sourcing poiats
provides a good indicati;ﬁ of this behaviour. Over a fiftéen-year period
the Dearborn plant was the main source of Mustangs each year (Tablie 40).
San Jose was also a source in all but Ihree years, 1971-73.° Metucheﬁ,
a8 third source, built the car only for seven consecutive model years,
1965 to 1971. This Mustang case appears representative o% méﬁy other
individual Tiﬁes not only from Ford but also from GM and Chrys]er} That
2 decline (or increase) in output corresponds to a focus of production
at fewer (or'more) plants raises the question of whéré.spdrcing points
are most Tikely to be situated under conditions of declining productioﬁ
or increasing output.

Is there any distinct association discernable between output
Changes and location? The data presented in Table 4] is an attempt to

shed some 1ight on this question. Information provided in the Table

<
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'-{-inc{ﬁdes the model years indicating lowest and highest outputs for each
car line and number and location of sourcing points one model year fol-
Towing the perijod of-lowest and highes} output.' Comparing output aﬁd 4
.sourcing points one modéi:year apart is based on the assumption that.it
takes af'least a year to respond to changes in expected output levels.

As noted earlier in Chapter VI, fhe relationship between output
and number of sourcing points is hoé strong in aggregate. For some car
Tines it is strénger than others, a feature which is also evident i; S‘
our present analysis. There are situations in which a car line with-é <</)
lower output is sourced from more plants than one with higher output.
However, at the extremes very small or large outputs are normally sourced
from one and multiple pTants‘respectiver. Geﬁera]]y, during a period of
low production, lines tend td be sourced from fewer points, not infre-
quently one plant. N%th a few notab1; exceptions, like the Corvette,
Cutlass and Mercury, single sources of an individual line are most fre-
quently.located at the industry core or outer core are;s. At the time
of lowest output, the number of single-plant GM ‘1inés Tocated at the core
area was four times those at the periphery; at Ford and Chrysier it was
six and three times respectively. ¥ i

At the peak of production, however, when car lines are sourced
from several plants, it is usual to have one source plant Tocated in the
core area and the rest in the peripheral zones. While this broad observa-
tion is appfic&b]e for the aggregate of the 46 Tines considered, it holds
most strongly in the situation of General Motors, which had allocated

seventy-eight per cent of. its lines to plants in the industry core. For

GM, however; the number of sourcing points located at the outer core is

~
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,uhder-represented because of the omission of Canadian plants which
was necessar& as a result of iﬁcomp]ete production data. Most notable
is the boint that at the peak of outpuf the number of core-oriented
sourcing points is greatér by fifty ber cent than at the time of Towest
output; ﬁowéver. the numbér of sourcing points in the inner per%phery
is sixty-one pef cent greater and in fhe,outer periphery jusf'bver oﬁe
hundred per cent. Evidently, higher volumes are disprdportionately to
the advéntage of tﬁe periphery,.ai 1ea§g insofar as number of sourcing
points is concerned. '

According to our evidencé, it does appear that core plants are
more likely to retain the responsibility of producing those car lines
when‘outpht Tevel is low, but ﬁeriphera1 pIénts are usually deprived of

making those same lines. During periods of high output, however, car

lines are sourced from peripheral plants, in addTtion to thosélfrom the

-

‘core.

Plant Turnover and Product-Plant Assignment

-

%Pnsider now the situation of plant closures and some effects on
c;}-line allocation in the automobile industry. -Since 1965, whe; there
was a total of forty-eight plants, there have been only three plant clo-
sures: Gd's Bloomfield plant ceased operation after the 1968 model year,
Ford's Dallas plant in 1970 and Chrysler‘s Los Angeles facility %n 1871.

. In addition, there were two plants which were converted‘to truck assem-
bly--Chrysler's Jefferson Avenue plant in 1978 and Ford's Norfolk plant
in 1974. Since assembly data for 1979 is not available, the consequences

of the Jefferson Avenue plant's closure will not be considered further,

although it seems that the car line Chrysler previously assembled at
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Jéfferson Avenue was reassigned to the‘dﬁher Detroit plant on Lynch Roéd,--
to rep]ace the Plymoufh Fury aﬁd Dodge Monaco lines which have been wi%h—
drawn from hroduction‘ -

Table 42 clearly indicates that plant closures have virtually.no
effect whatsoever upon the number of car Tines in other Big-Three plants.
.The number of other p]an?s‘assemb1ing tﬁéis;me lines previously allocated
to the closed pTantrﬂas remained the same in the year after the closure,
" with two exceptions. Following the closure of Bloomfield, Firebird cars
were sourced at Norwood, besides Van Nuys and Lordstown. It is doubtful
whether the closure of the New Jersey plant played mégh of a role iﬁ the
ébsemb]& sourcing of Firebirds at Norwood éince output of these cars
during Bloomfield's final opergting year was small. The production at
Bloomfield could have been easily absorbed at Van-Nuys or Lordstown. It
seems surprising, however, that Norwood became the third source of Fire-
birds, 'replacing’ Bloomfield, during a period when output of those cars
was declining (Table 43). During the 1970 model year, Lordstown ceased
to be an assembly source of Firebirds. It appears that the assignment
tb Norwood Qas undertaken to integrate the assembly of both the Fifgbird
and Camaro, basically identical cars.

The closure of Bloomfield also concurred with 2 shift in the
assemb]ylyf Tempest cars from Leeds, Missouri, {; Lakewood, Georgia.

This change in piants was probably not directly related to Bloomfield's
closure, which Had been anticipated for some time. Production'allozated
to several car lines each with a very Tow output towards the late Sixties
signalled the plant's impending cl;sure. The yéar after closure, 1969,
also saw a significan} decline in the output of Tempests. The change

from Leeds to Lakewood may have been a response to other factors, perhaps
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¢ . TABLE és
FIREBIRD PRODUCTION ANﬁ.PLANT ASSIGNMENT

MODEL propucTION = OF VAN NUYS LORDSTOWN  NORWOOD  BLOOMFIELD
YEAR PRODUCTION  (OP/W)  (OC/NC)  (OC/NC) . (IP/NE)
1967  §2,560 1.10 - 82,5604 - -
1968 107,112 1.30 12,1485 94,892° - 72%
1969 87,708 1.10 21,366%% 42,526 23,516 -
1970 48,739 0.60 11,5285 - 37,215 -
le71 53,124 0.70 14,866 - 38,258° -
1972 29,951 0.30 - 3 29,351* -
1973 46,313 0.50 - - 46,313 -
1976 73,729 0.91 - . 73,725 -
1975 84,068 1.28 - . 84,063° -
1976 110,775 1.37 - - 11q,775° -
1977 155,736 1.71 ~ - 155,736° -
1978 187,285 2.09 90,272° - 97,013° N

Source: ‘Ward's Automotive Yearbook, 1968-Y8+ ™\
4Firebird and Chevrolet. o
CFirebird and Camaro.

-
—

*Firebird, Camaro and other lines.
Industry Regions: 0C--Outer-Core; IE--Inner Periphery; OP--Outer Periphery.
Geographical Regions: W--West; NC--North Central; NE--Northeast.
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output and market shifts, rather than the closure, ggg_gg Lakewood,
however, assemb]ed Tempests for only one mode\ year, 1969, before the
line was transferred again. '

Since 1965, %ive-new plants have been established: Lordstown,
19663 Be]gidere, 1966; Ste. Thérdse, 1965; St. Thomas, 1967; and Oklahoma
City, 1979. The four plants built during the mid-1960's were all located -
close to the core area of the automobile industry. This pattern of new
plant Jocations is a notable contrast to the closures or conversions,
which affected plants located mainly in the peripheral zones.

What product -Tines were_assigned to these new plants? OQur analy-
sis indicates that Lordstown commenced with the assembly of full-size -
Chev%oiets, and so did Ste. Thérdse which also built the Pontiac line
besides the Chevrolet. Chrysler's Belvidere facility produced two iines,
the Dodge Polara and P]ymouth Fury during the first five years of opera-
tions. The Falcon was the first and only car line assigned to St. Thomas
when it started produc1ng automobiles in 1967 (Tabie 44).

Again, there is Tittie to indicate that the establishment of new
assembly plants had the effect of altering product 11nes in other p]ants-;
The opening of new plénts was not accompanied by a reduction in the num- |
ber of plants which assembled the same car lines allocated to the new
plants, with the exception of St. Thomas, Ford Falcons, produced in four °
locations during the 1966 model year, wéfé‘soarced from énly twe other
locations, Kansés City (Missouri) and Lorain, besides St. Thomas during'
1967. As noted earTier, this reassignment may have been linked to the
rationalization of product lines at Ford following fhe Auto Pact.

Regarding the effects Oklahoma City will have on product assignment

.
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TABLE 44
NEW PLANT AND EFFECTS OH CAR LINE ASSIGNMENT‘

PLANT & : “””ﬁﬁ?chL?;EEisggéngg T pLANTS LISTED UNDER
MODEL CAR LINE (A) AND (B) SIMILAR
YEAR OPENED . YEAR PRIOR TO FIRST YEAR OF ' (YES/NO)
OPENING (A)  OPENING (5) '

LORDSTOMN CHEVROLET 14 14 CYES
1966 -
BELVEDERE  FURY 3 3 YES
1966 '

POLARA 3 3 YES
STE. THERESE . CHEVROLET 12 13 " YES
1965 |

PONT IAC 6 6 YES
ST. THOMAS®  FALCON 4 ) 2 YES
1967 :

Source: Ward's Automotive Yearbook " Automotive News Almanac Issue,
various years.

4excludes Oklahoma City.
2gxcludes newly opened plant. .

'Y
.

amongst GM plants, currently available information 1s too sparse to warrant
much comment, but it appears that GM's new generation of front—whee1-dr1ve
¥-cars produced previously at Willew Run and Tarrytown will also be sourced
from the Oklahoma City plant. With this example, evidently new plants

were not entrusted with entirely new models, nor with models not assembled -

elsewhere.



_CHAPTER IX

_SUMMARY AND CONCLUSIONS

The spatial product assignment strategies of large geographically
dispersed, multiplant enterprises in differentiated oligopolies have a
major impact on the industrial geography of developed céuntries. This
thesis documented and analysed car line seurcing'patterns and policies
of one such oligopoly, North America's three major automobile préducers,
GM, Ford and Chryvsler. A number of questions served/’s the focus of the
research. First, what are the consequences of produ’t‘differentiation
stratea1es, in respect of the geographic form and ba::;\at product assign-
ment to manufacturing plants” Second, is there a relat%onshxp between
product-mix, product age and product volume on the one, and and plant
Jocation in industrial core or peripheral areas, 1n the U S. and Canada
on the other? Third, how frequent are product-assignment decisions and
what is the role of product and plant locational inertia and turnover

affecting such decisions?

Chapter 11 outlined the key economic e]emen;§ of firms iq differ-
entiated oligopolies, product differentiation and economié§‘qfisca1e and
the relationships affecting product plant manufacturing assigﬁ%gﬁt.patf
terns, geography and change. Three formgrof product differentiation were
distinguished; static-differentiation which embod?ed features of style
and quality, dynamic differentiation which underscored the importance of

product change and market segmentation which is differentiation predicated .

upon the heterogeneous character of demand. Product differentiation as a



245

form of corporate strAtegy highlights the importance of product variety

and turnover in. enterprises, Three kinds of scale economies were .

roduct-specific scale economies are usually associated with

.

product volame and-tendth_of production runs, Plant~specific economies

also noted.

accmu:whg1a firfm operates an\opt?mﬁl size plant. Firm-
specific scale eco;pm?es are related to a number of e]ement§ including
non=production functions as well as production activities of the firm.
Regarding the latter, certain pecuniary advantages are believed to exist
for the Targe firm-operating multiple production units. In essence the
presence of scale economies‘imposes certain constraints on the nature and
Tocation of cBrporate product activities. The int action;of product
diversity and scale economies may lead individual :gﬁntg/io produce a
single product, several or even a complete range of products sold by the
parent firm. Further, product mandates may differ aécording to piént
location.. Finally, it was noted that the dynamic nature of both product
differentiation and scale economies.may be linked to shifts in praduct -
plant manufacturing assignment.
Chapter III traced the development and evolutign of the U.S. and
Canadian automobile industries from the late 19th Century until the mid-

1960's. It noted the growth of the principal producers and the ingreasihg

markgt concentration which resulted partly from the abquisition policieg‘ .
AN Py

of,the Big Three and the gradual demise of smaller competitors and also \\\\/_/
the deveiopment of competitive .strategies based on proﬁuct differentia- -
tion. An Tmportant turning point in the fndustry was the signing of the

Auto Pact in 1965 which provided the legal basis for intrafirm integra- ~

tion of the U,S. and Canadian operations. Highlights of the Agreement

el i
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and their particular relevance for rationa]i;ation were noted. In addi-
tion, the recent structure of the North American industry was also dis-
cussed, ~ . :
The product differentiation strategies of the principal automobile
producers were the focus of Chapter 1V, which noted that each firm pro-
duces and competes in the North American car market with a.wide variety
of cars which are differentiated on the basis of make, line, model, ve-

hicle §1ze and price. Another major feature of the industry is the regqu-
| lar pace of product turnover which includés alterations in the sty]é aﬁd
engineering features of automobiles and the introduction of new car lines
and the removal of dated models. The net result of this competitive
strategy'isproauct diversity and a high dégree of product turnover.

Chapter V examined the nature of final assembly plant operations

in the automqbiie industry. It noted that assembly plants were generally
quite flexible in that several different car Tines could be produced under
the same roof although there were important product-specific economies to
be gained through product specialization. Plants which specia]izeq in

the production of cars of particular sizes {that is, subcompacts, com-
pacts, intermediates or full-size) were seldom found to attain the esti-
mated minimum efficient scale at least as derived in a recent study:
However, the failure in cbtaining minimum efficient plant scale

may héve been compensated fer by a geographica11§ decentralized system of
multiple plants which apparently provides tangible savings in fiﬁal dis- -
tribution costs and more efficient means of serving a spatially extensive
and diverse North American market. Ftnal assembly plants, of the Big Three

are concentrated largely in the Great Lakesg%tates and Southern Ontario.
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Other assembly locations include the U.S. Hortheast, the Atlaptic, the
South and Pacific regions. Plant locations were‘further grouped into
four industry regions, consisting of the industry cdre, the outer cor;,
the inner periphery and outer periphery. .
Chapter VI, which focussed on product-plant manufacturing assign-
ment patterns and rationale indicated that few plants produced single
car lines. The majofity produced a combination of 1inesl None made the .
compiete range. -By contrast, a large percentage of plants specialized
in cars with one wheelbase, considerably less in more than one, while
only a handful produced all four simultaneously. The three firms con-
-trasted in the number of product lines assigned to their respective
p]aﬁts. Indices based on weighted averages revealed that Chrysler plants

often produced more car makes, limes or whee]pase groups than either GM

or Ford. The company's product strategy of Eompeting tacross-the-board’

- .

with its larger rivals, but producing cars in far fewer plants is proba;
bly the key reason for its generally higher product mix.

Assignment decisions based upon make of car alone constifute the
major faqtor in product plant assignment in the case of GM, whose assign-
ment decisions appear to be influenced by its system of homé and 'B.0.P.'
plants and those controlled by the assembly division. Assignment decisions
also appear to be heavily influenced by product-related economies of scale.
The Targer the 6;;ddhtion run of an individual car line, for exampie, the
greater the chance of it being assigned to a Targer number of plants.

This is further substantiated by the higher level of capacity replication

of car lines among the two larger firms. Further, severz] car lines of

different makes assembled in one plant simultaneously usually share common
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body designs, major components and sheetmetal} The allocation strategy

enables firms to realize important product-specific scale economies. Not

all plants, however, are able to meet this important condition. Even so,

+ there may'be important economies assoctated with the simultaneous assem-

bly of car lines which share few phystcal and technical sim%1aritibs,

Such eéonomies may arise from a plant having two separate assembly lines, '
each groducing different types of car. Other plants are specially de-
signed to undertake the production of several low-volume but high quality,

expensive car lines, Another factor that may necessitate mixed car line

‘assembly is the substantial savings derived from reducing excessive cross-

shipment of cars from aSsemny.plants to'the final consumer. Under yet
other-éirbumstances there hay be pecuniary advantages iﬁ utilizing a
plant's excess capacity even though it may involve producing different
cars with 1ittle in common. At GM, in particular, assigmment decisions;_

were in the past affected by policies associated with minimizing downtime

and retooling costs, and the performance record of individual plants.

 0vera11, the analysis in this chapter revealed the relevance of other

factors besides important product-related scale economies in product
plant manufacturing assignment.

Chapter VII dealt with product mix variation in different plant
locations. The available evidence indicates that plants located in each
of the four industry regions were not substantially different in-terms
of their product mix. Further, plants located at substantial distances
from the ‘auto heartland were as diverse as plants near to the heartland.

Car lines produced in small volumes were often assigned to plants in the

Tndustry core but at increasingly larger outputs sourcing occurred at the
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core and decentralized locations as well, At the 1nternatiop€1 scale,
the '&verage‘ Canadian plant'génera11y produced more car lines than ap
'average' Amer%caﬁ plant. American plants Tocated witnin the. Séme indus-
try reg1on or in geograptha1 proximity did not match the diversity that
characterized Canadian p]ants. Two p]ants, GM Oshawa and Fb;a Oak}111e,
contributed Targely to this cond1t1on Other Canadian p1ant§ Were gener-
ally quite specialized in the number of Tines produced-- Thg multiplicity
‘éf car lines at both'Oshawa and'Oakvi]]e.raise& doubts regard}ng the na-
ture and extent of int;afirm and fnfér«couﬁ%?y rationalization of.produc—
tion brought about by the Auto Pact._. However, deta11ed analysws of the
1nd1v1dua1 plants revealed a h1gh degree of" s1m1]ar1t1es in the models
produced and also a general reduction in the number of I1nes 0ccurr1ng
some years following the Agreement. Further, there were not1ceab]e in-
creases.in the proportion of North Amgr1can output of car 1ines that was
sourced at both plants, Oakville and Oshawa. That these plants_were th?
principal sources of certain car lines in the U.S: Northeast and East
North Central regions is further indication of some deéfee of rationaliza-
tion. The existence of. two separate assembly lines at Oshawa anﬂ the |
greater fTexibi]ityrof both plants des%gned originally to accommodate a
multiplicity of car 1ines are reasons which may' explain their maintenance
qF;a diverse product mix for several years, | )
5 \(‘\\Eﬁigter VIII focussed upon the geography and c1rcumstances in plant
,product assignment change—It-reévealed that a rather large percentage of
assemhly p]ants-underwent some form of change n their product Iines during
periods~és hrfef as ftve years or 1e§§ Some changes that de occur were

attributable to product turnover, which was tied to the Tntroduct1on of new
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car lines, or theAdispontinuation 9f old products. These particular
circumstances may affect only those plants to‘which new Iinés have been
assigned or from which discontinued 1ines have been removed. Aﬂfhough it
was not improbable that produét turnover also créafed the'ququmsténce§
for Fearrqnging product mix Tn. a wider set of b]ants,\tﬁeﬁe ﬁas no means .
to yq:ify this. Contrary to some expectéfions, the majority of new car
lines was sourced initia11y-from plants in the inner pepiphery and to a )
lesser extent from the industry core. Core p]ants,-howevepg were more
Tikely than peripheral plants to experience proﬁuct change resulting from
the discontinuafion-of a product line. No evidence was found to suggest

- that Canadian plants of the Big Three are discriminated against insofar

. as product age and manufictuf%ng assignment is concerned. In recent years
Canadian plants ﬁave, in fact, peen assigned several brand new lines and
some, like Windsor, were even designated the sole North American source,
The major factor leading to plant product change is appargntly f]uctua-
tions in car Tine volume. The presence of product-specific scale econo-
mies encourages firms to source outppt at fewer locations during periods
of Tow output and at more plants when output expands. frequent1y, how=
ever, there is a year's lag between output changes and some appropriate
adjustment in number of producing Elants. Further, durihg periods of low
output, production is‘often centralized in core plants, whereas peripheral
'p1ant§ are brought in as -additional sﬁurcing pointﬁ when output grows.
Finally, thg role of plant openings, closures and conversions havé had no
apparent impact on plant product change, presumaily because closures fre-
quently-o¢cur dur?ng—econbmic recessions and new capacity arises with an

expanding markét.
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A study such as this, with a narrow focus on a case study of very
few f1rms and their pecu11ar prob]ems in one 1ndustry segment may seem
to be little more than a personal curiosity. Industrial geographers and
perhaps'pIanners and regional administrators concernéd as they must be
with‘the location of industries may entreat: "Does it really matter
where Chevrolets or Fords are Suilt?“ _§EE_it is important, as our Bramp-
ton example'indicétes. In perspective, this study provides ample support
for the increasing, though recent, concern of some geographers that. for
many firms the problem appears “to be much less one of 'given the produc—
tion, where shall -the entrepreneur locate?' than one of ' g1v¢n the 1oca- .
tion, what and how much shall he produce?'“'(Hémi1EPn, 1974,L7). More-
over, while there is disagreement among geographers concerning the fre—
- quency of plant Togatign decisions in the ttéditional sense (See Hamilton,
1974, 23 and Townroe, 1974, 287) this thesis.a;ovidés additiona1'suppor§
-concerning the rather frequent degisions regard{ng pfgductrturnover in '
plants (Berry, 1967). In additidn, there are'certain-paral1els_betﬂeen %
spatial product assignment and the ratibnaie of where-a particular plant:-
fits into its broader corporate system particuiarly insofar as corporate:
strategies, plant infrastructure, organizat{onal structure and external
relations are concernéd (See Chapman, 1974). However, the product cycle
model, employed increasingly to expiain the "filter-down" process of in-
dustrial location, offered Tit£1e insight into manufacturing assignment
of differentiated products in this sector. The example of automobile
assembly suggests a greater degree of change in local manufacturing
plants than is frequently realized. That a firm is able to "substitu%é

production flows within.its organization without actually closing
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facilities" (Hamilton, 1974, 15) and the change }n produét line may have_
a significant impact on employment indicate a serious need'for_greater
‘ understanding of corporate product assignment strategies, a topic to

which this study has made a modest contribution.
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- . - APPENDIRA | | R
| -\, - ABERNATHY'S WEIGHTED AVERAGE ‘INOEX:
)_/' . -
[EXAMPLE OF MAKES PER PLANT
— . - 5
: GENERAL MOTORS--MODEL YEAR 1978 "

MAKES /PLANT : NO. OF PLANTS =~ = WEIGHTED AVERAGE

-

1 | - 8 \ 8/24 x 1= .33 _
. r
0 10/24.x 2= .83

02

4 4/24 x 3= .50

Howor

2 - 2/24 x4 = .33

———

- . o - 24 . 1.99

-~ ~ AVERAGE NUMBER OF MAKES/PLANT = 1.99. _ : ’

{" - "‘4‘,~ - . v o ? ©«
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- APPENDIX B |
ABERNATHY'S AVERAGE CAPACITY REPLICATION INDEX

EXAMPLE: CHRYLSER, 1978 MODEL YEAR

¢

NO. OF PLANTS  cap |INES DEVOTED FRACTIONAL  FRACTIONAL . PLANTS

PRODUCING PLANT CAPACITY CAPACITY ~ CAPACITY
- WEIGHTED
h ‘ et - M

1 HORTZON 0.57 = 0.57 ' 0.57

3  VOLARE 0.43 + 0.56 = 1.05 2.1

1 FURY _ 0.62 - 0.62 0.62
o MAGNUM 0.28 = 028 0.28
1 OMNI - 0.43 - 0.43 . 0.83

2 'ASPEN  0.37 + 0.44 = 0.81, 1.62

1 MONACO/ 0.38° . = . 0.3 0.39

CORONET _ .

2 . DIPLOMAT 0.04 + 0.31 = _ 0.35 0.70

. ¥ CHARGER 0.04 = . 0.04 0.04
1 CHRYSLER 1.00 = 1.00 1.00

1 CORDOBA 0.68 . 0.68  0.68

-2 LE BARON  0.10 + 0.56 = 0.66 1.31

1 TRUCKS 0.13 = 013 0.13

7.00 9.88

R (degree of ci%pacity‘ replication) = 9.88/7 = 1.41.

- . -
-
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ABSTRACT

. The emergence of large multipiant, mu]tjproduct, oligopoiistic
corporations in modern western industrial economies has aroused a great
deal of interest and concern over their spatial behaviour and impact.

Much academig research and public solicitude have accented "issues dealing

A

" with how firms choose to invest, locate new plants or suspend production

operations. Little explored are corporate strategies regarding spatial
form and shifting allocation of differentiated product Tines Qithin‘a
system of plants; conduct whf&h may have extensive favourable or adverse
economic repercussions updn communities, regions or even sovereign na%{bns.
This dissertgtion focusses upon assignment of_products to plants on
a domestic and international basis. It explores the relationship between

the nature of locational behaviour and the structural context.witﬁin which

that behaviour is produced. Product differentiation is a key competitive

' strategy in oligopolies, and dynamic product differentiation has an impor-

tant effect on the product 1ife cycle. A firm's varied product portfolio
raises the question: What plant should be assigned what product(s)?.
The study suggests that product assignments are influenced by the nature

of dynamic product differentjation and market segmentation strategies

 along with. product-, plant- and firm-specific- scale economies and trans-

port costs, as well .as certain political factors and elements of inertia

N,

and competition within the system of corporate plants.

The dissertation focusses on GM's, Ford's and Chrys1er‘s final

assembly operations of passenger automobiles in the United States ‘and

[
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Canada. With their extensive muitiplant systems and widespread impact on
" the continental economy; thé ‘Big Thréé ﬁrovidg an interesting'case"
study of oligopolistic competition through dynamié product differenti;k
tion. The sthdy reviews tﬁe eioiuéion of the industry and the nature of
its scale economies and transport costs. It draws upon several industry
publications and a series of interviews with auto indus;ry'dfficia1s as
well as labour and government representatives. Analyzing conduct over
the past fourteen years, it compares and contrasts plant product mix by .
firm according to (q) four 'industry regions;—-thelfndustry core, outer
core, inner'pgriphery-and outer periphery--and (b) the U.S. and Canada.
Product mix refers to the number gf car makes,.iines and’whee]bése
classes. L .

The study documents a wide range of plant éssignment strategies.

It finds plants specializing in the production of cars of particular
sizes seldom attain the estimated efficient scale. Hdﬁeqer, failure to
obtain that scale may be comﬁénsated for by a geographically decentra-
1iied‘system of multiple plants which can provide-savings in distribution
costs and more efficient means of serving a spatially extensive and
diverse North American market. Individual plants may produce a single,

a varﬁety or even-a complete range of tﬁe firm's products. However,
each firm differed, sometimes substantially, in its revealed strategy of
assfgnment, a function perﬁaps of the range of products and size of its
multiplant system. Chrysier, the smaliest firm, produced an extensive
range of cars but in feger plants, and consequently had more product
lines ber 'average' plant. In contrast, Ford plants are generally more
“specialized than either GM's or Chrys1er's._ At &M, product aésignment

and mix are relat&d, in part, to the structure of control exerted over
« .



assembly plants by different corporate divisioﬁs. A feature common to
all three firms was that, as product vo1ume\incredsed, production was
generally allocated to a larger number of p]ants Although low volume
lines were generally produced in core areas and large volume 11nes in
both core and peripheral plants.. no discernible difference in the product
mix of p{;nts located in the fogr industry regions was detected. The
major Canadian plants of GM (Oshawa) and Ford (Oakville), however, were
somewhat more diversified than American nlants, even ;hosé'ih the same |
1ndustfy region, but the disparity has narrowed in recent years. The mix
of product Tines in individual plants changed rather frequently.

The study indicates that.plant-product assignment de;isions are
influenced not only by mainly product -specific scale economies, but also
by a variety of other factors, including corporate organ1zat1ona1 struc-
- ture, product 1mage and quality, distribution economies, plant investment
policies, availability of p]ant capacity and plant performance rating.
‘Canadian plants, besides the exceptjons noted above, were found to be
neither significantly different, nor regarded as such from a corporate
perspective, from American plants. Following the Auto Pact, Canadian
plants were indeed gradually integrated'into the larger North American
" assembly sys;em. No evidence was found, either, of Canadian plants being
discriminaped against in the manufacture of brand new pfﬁduct lites. The
product li%e cycle model énd fiTte;-down process, relating age of product
and location, do not fit the behaviour of this sector within HNorth America
over recent decades. Core area plants were not necessarily the ff:st

source of new pfoducts.‘ However, frequently they were the last source of

declining Tines, a feature indicating an association between production

. 4 -
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volume and Tocation. The study indicates the need to view product ass@gh-

. N
ments within their’particular historical context and the prevai]ing-or%?ni-

zational structure and system of corporate plants. /
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