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ABSTRACT

This dissertation examines the impact of trade barriers on
suboptimal capacity in Canadian manufacturing industries in 1968,
1970 and 1979. Suboptimal capacity (i.e., failure to realize scale
economies) is a frequent explanation of persistent low productivity

/?;“Eapada\:ejative to the US. A

The basic question addressed in this thesis is whether smali
markets prevent scale efficiency in Canada and if so, how? In this
regard a model of the determination of plant scale in a homogeneous
goods industry protected by tariffs is developed. The mode] allows ,
for free entry ana the solution concept is Cogrnot;Nash Equi]ibrium.'

Three hypotheses are tested: the small market hypothesis,
the trade liberalization hypothesfs, and the Eastman-Stykolt hypothesis.
The trade liberalization hypothesis predicts that‘US—Canadian trade
barriers promote scale inefficiency by separating a small Canadian
market from the large US market. ‘The Eastman-Stykolt hypothesis
predicts that the intefaction of small Canadian market size and high
trade barriers should lead to more scale inefficiency. These hypo-
theses are tested on data‘supplied by the US International Trade
Commission -and Statistics Canada.

The thesis confirms the importance of small markets in
explaining scale inefficiency. US-Canadian nom1na] tariff protect1on

and Canadian Non- Tar1ff Barriers (NTBs) seem to be closely associated
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with scale inefficiency in Canada. Thereﬂis‘somg support for the

-
.

Eastman-Stykolt effect. )
' The thesis concludes that Canadian producers would realize

economies of scale if Canadian trade protection and US tariffs are'

reduced. Many studigs have documented these effects but our study is

the first to explicitly deal with NTBs. The key contributions are:

(a) improved modelling of the effect of trade barriers'on plant scale,

and {b) improved test of the Eastman-Styko1t hypothesis.
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CHAPTER 1

INTRODUCTION

Outpup per man-hour in Canadian mandfactﬁring industries |
has been persisten;]y low and has continued to lag behind the level
in the United States._ Canadian average productivity, for example,
was approximately 28 percent below that of the Un1ted States' Tevel
in 'l£!83‘l One explanation of this 1agg1ng productivity 1eve1 s l
the failure of Canadian plants.to realize all potential econom1es of
scale of single product firms. The.concept of economies of scale,
which will be defined formally laters-is useful in assessing the
economic efficiency of market structures. An industry which contains
many manufacturing plants with each producing at minimum eff1c1ent
scale is referred to a beJng scale efficient; otherwise, the
industry exhibits some degree of scale 1neff1c1ency or suboptimal |
capacity. This thesis has examined the impact of trade barriers on
two measures of scale efficiency: suboptimal capacity: (the fraction
of industry shiﬁments originafing-from plants below minimum efficient
scale), and relative plant scale (the ratio of the average sizé‘of
Canadian largest plants to the minimum efficient plant scale).

One early examination of scale economies in the Canadian -



hanufactur'lng sector was peﬁfomed by .Eastman and Stg;kolt (1967).
In what has become known as the *Eastman-Stykolt Hypothests®, they
conjectured that the prevaIence of 1neff1cient1y operated production
units in Canada 1s the. resu}t of imperfect competition in small
Canadian_markets which are separated from Iarggr foreign markets by
Canadian and foreign trade barrfers. In this contexf; small market
size méans that the output of a single plant of minimum efficient
scale is a Jlarge fraction of domestic output. The "Eastman-Stykolt
Hypothesis* has been prominent in Canadianldiscussions of trade '
po11cy and has been tested with réspett to Canadian tariffs in a num-
ber of studies (see Muller, 1982). Nevertheless, previous studies
have not developed a formal description of the theory underlying the
Proposition, the tariff has not been demonstrated to have a strong
independent effect on plant scale, and 1ittle empirical attention has
been giveh to the effects of non-tariff barriers and fdreign tariffs.

The Eastman-Stykolt hypothesis basically states that the
interaction of small market size and trade b;rriers prevent scale
efficiency from being realized. Fastman and Stykolt (1967) hypo-
thesized that efficiency wguId be reduced in Canada especially in
oligopolistic industries for which sellers might collude and systema-
tically construct suboptimal plants.

Previous authors have empirically tested the Eastman and
Stykolt propositions on the assumption that the oligopolistic. behaviour

of firmms could be approximated by a four-firm concentration ratio



- (the percentage of industry shipment accounted for by the Iargest
four-fim). Later in this thesis, we argue that the concentration
ratio vgrtgble is partly determined by the depeﬁdent variables and.
therefore ;pau]d be omitted from the set of'expian$£ony variables.

' The basic question addressed in this thesis is whether

‘barriers to foreign trade promote subdptima] capacity in Canmada , and

.. if so, how? Great concern has recently been expressed by the Royal

Conmission.on the Economic Union and Deveiopmgnt Prospect for Canada
(MacDonald Canhission, Vol. I, 1585, 312) on the use of trade

barriers on a wide range of manufactured goods. The;e.are four types
of trade barriers to consider: Canadian‘tar{ffs; foreign tariffs, |
Canadian-nontariff barriers, and US non-tariff barriers. Béides

us trade‘protection which affect Canadian export opportunities, there .

“are other -foreign trade barriers including Japan and member countries

- of the-European Economic Community. However, in this thesis, we will .. -

consider only the US trade protection because (a) the US has been
Canada's major export market and has continued to play a dominant
role in our. trade policy discussion, and (b) we are 1nterested in .
ccmparing Canadian productivity levels with levels in the US.

In trading with the US, the commissioners (1985, 312) |
cited 'contingent protection' and 'laws' as the most basic measures
of US non-tariff barriers affecting-Caﬁadian exports. Ac&q{fi:zsto
the Comnissioners, a free trade arrangement with the US would ult

in improved productivity and the reattzation of plant scale economies.

Sa
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None of the previous‘studies of the Eastman-Stykolt
hypotheseo, however, hoye iocorporated measures of non-tariff
barriers in an equation explaining scale efficiency. Furthermore,

_none of -the studies found empfirical support for the Canadian tariff

35 being responsible for the disparity in the US and Canadian Yabour
productivity level. This dissertation was motivated hy the possi-
bility that this lack of support for the tariff might be due to the
weak theoretical modelling in testing of the Eastman-Stykolt hypothesis.
and to the omission of foreign tariff and both Canadian and foreign
non-tariff barriers from empirical work. _

Hence, the purpose of this thesis is two-fold: i) to
construct a formal model of the effect of Canadian tariffs on relative
plaot scale and then generalize the model in intuitive fashion to
the effect of other variables (chopter:4) and 1i) to test the theory
using a variety of data sources, including a set of moasures of non-
tariff barriers which have never b;;n uoed for this purpose before.

The major contribution of this thesis can be summarized as:
a) progress in formally modelling the effect of trade barriers on
scale, and b) an improved test of the Eastman-Stykolt
hypothesis (iﬁproved because the regression model is better spécified

as the result of formal modelling, and because of the use of US tariff,
USmmmﬁﬁbuﬁﬂsmd&mﬂmnmﬂuﬁf&wmmL

The thesis is'opganized into eight chapters as follows:
Chapter 2 describes the productivity gap between Canada and the US
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' and examines several explanations including inadequate expenditure

on Research and Developnent (R&D), poor management and the fhilure

to realize economies of scale (suboptimal capacity). Chapter 2 also
defines the minimum efficient scale. output and economies of scale.

The impact of trade barriers: were tested on two measures of scale |
efficiency: (a) suboptimal capacity, and (b)‘relaxive plant scale. -
The final section documents the wide prevalence of scale efficiency
in Canada. ' . | - .

Chapter 3 reports on studies of the determinants of
suboptimal capacity. Prominent expianations of suboptimal capacity
are (anadian market size, US trade barriers and Canadlan trade
barriers are examined. Empirical work has found strong support for

market size and concentration ratio variable in explaining scale

- efficiency in Canada. However, none of the previous studies confirm

the deleterious effect of the Canadian tariff on scale 1neff1cienqy.
The role of Canadian non-tariff barriers and foreign trade barriers
in preventing scale efficiency received virtually no attention in the
empirical studies. J )

Chapter 4 builds a model of the determinants of relative
plant scafe in which we analyze the‘impact of the Canadian tariff,
Canadian small market size and the Eastman-Styko}t effect on scale
efficiency. Three hypotheses are examined. The small market size
hypothesis is that Canadian small market size promotes suboptimal

capacify or low relative plant scale independently of the tariff.
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The trade liberalization hypothesis is that trade barriers are
responsible for Canadian inefficient p]ant scale (and hence Tow
productivity levels) regardless of market size, Tn\iEastman-Stykolt
t

hypothesis is that the interaction of smai] market Stize and trade

-

barriers is the chief determinant of scale inefficiency and relative
plant scale in Canada. . » ,

Chapter 5§ gives a brief survey of the literature on non-
tariff barriers. a) ‘the counting method and- b) tariff equivaience.
. It also introduces . set of data on US tariff and US Canadian non-
tariff barriers which were supplied by the US Internationai Trade
Commission. o

-Chapter 6 specifies a regression mode] designed to test the

three hypotheses developed in chapter.4. The model is linear though
| it incorporates interaction terms. The hypotheses developed in
thapter 4 are tested on data available for three different years: 1
| 1968, 1970 and 1979. Data for the'1968 dependent variable {subopti-
mal caeacity) are available from Gupta and Fuss (1979) for 79
Canadian manufacturing industries. Data for the 1970 and 1979
variables were supplied by P. Gorecki (Economic Council of Canada)
In both cases the data were supplemented by data on Canada and US
trade barriers provided by US Internationa] Trade Commission (1975).
Chapter 7 presents and discusses the Ordinary Least Squares

regression resu]ts for a) suboptimal capacity across 79 Canadian

manufacturing 1ndustr1es in 1968, and b) reIative Plant scale
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across “T20 Canadian manufacturing 1ndustries 1n‘1970 and 1979.
Also, the F-tests and best-fit equatiqg_ 1n the sense of maximum ,
adjusted R-squared are presented. The 1968, 1970 and 1979 Data Sets con-
firm the small market size hypothesis rather well. The data also
support the trade. liberalization hypothesis that us tariffs, Canadian
tariffs and Canadian non-tariff bartiers (NTBs) prevent scale
eff1c1enqy in Canada. Finally, the importance'of the Eastman-Stykolt
hypothesis is seen to be declining over time.

Chapter 8 gives arsunnary and main conclusions of this
study. The thesis suggests that a reduction in US-Canadian tariffs
'and Canadian NTBs would encourage Canadian producers to operate in

the large North American market and accordingly realize economies of

scale.
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Ty | CHAPTER 2

DETERMINANTS. OF LAGGING CANADIAN. PRODUCTIVITY LEVELS

The product1v1ty gap‘between Canada and the US is signi- .

) ficant]. There are several lines of explanation inc'ludmg a) weak-

2

ness of management©, b) lack of Research and Deve!opment (R&D)3

.and c¢) suboptima] capacity4. Weakness of management and lack of

R&D, as wi]] be described Tater in this chapter, are insufficient
or incomplete explanations of Canada‘s lagging productivity level.
Suboptimal caphc1ty is considered a particularly important factor
accountfng for th disparity in the productivity gap. This chapter

is organized into three broad sections. Section 2.1 describes the

existeﬁce of a gap-and the.various.:ways of measuring it, while section
2.2 presents the eip]anationsuof the productivity gap. The last
section describes the measurement of suboptima1 capacity and its

prevalence in Canada. -

2.1 EXISTENCE OF A GAP
The product1v1ty gap, as used in this study, refers to the

ld1screpancy in the product1v1ty level between Canada and the U§.

~Th15 section descr1bes the ex1stence of the gap and its various ways

of being measured.
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210 MEASURES OF PRODUCTIVITY

There is a considerable 1iterature on prbductivity measurei’
ment. Denny and Fuss (1982,. 3-9), Silver (1984, 1) and_Kendrick
(1977, 12) have defined productivity‘as 2 measure of the reiat1onsh1p '
between the flow of output and the input resources used to generate
the flow of output.™\ The theoretical and emp1r1ca1 problems involved
in measuring the flow of output and aggregat1ng the 1nput resources
have been emphasized by Denny and Fuss (1982). The. partial or'@verage
product1v1ty-of a factor is a comnmn]y used measure of productivity
in the Titerature. Following (Silver, 1984, 9) we spec1fy a Cobb-
Douglas production function
(1) - Q= a8

L

&

where Q denotes output; A is a' technical shift factor; L and k

represent serv1ces of labour and cap1ta1 input; « and g are elasti-
cities of output with respect to L and K.

From (1), the partial labour and capital productivities

are
(2) Q/L = AL“_']KB Labour Productivity.
(3) Q/K = AL%B"! Capital Productivity

In the case of a well defined output and input, the task of measuring
(Q/L) or (Q/k) is qu1te straightforward. However, the interpretation

of either partial measure is usually unclear because it is not a good
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’ 1nd1cator of the efficient utilization of. resources to generate flows

of output. Increased output per man-hour cou]d emanate from a more
capital intensive production prpcess or technica] change other than

the contribution of labour (Denny and Fuss, 1982, 7).

” :An ideal measure of prpductfvitx should account for the .<%
re1a£10nship between the flow of output and 211 inputs used to gener-

- ate the flow of output. From equation {1), a possible measure of this

total factor productivity iss

(4 A=QnE

In measuring 'A' one must find an appropriate method to
aggregate quant1t1es of labour and capital used for a given production-
activity into a single aggregate quantity. _Denny and Fuss (1982, 9) . -
.argued that the task of measuring total fector productivity is not .
simp]e and that there has been a "considerable discussion during the -

last decade" in developing methods to aggregate the various inputs.

2.1.2  LABOUR PRODUCTIVITY GAP

The parpia] labour productivity in Canadian manufacturing
‘industries re1ative to matching US industries is recorded in Table 2.1.:
This partial labour productivity level comparison between the US and
Canada has been updated using Canadian price weights as described by

‘Donald J. Daly (1979, Table 12, 37). Annual estimates obtained for

Canada, from the US Handbook of Laber Statistics (1985, 425) are

"~
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- \ TABLE 2.1

~ Outbut Per Hour 1n Total Manufactur1hg,‘Un1ted States, Canada and
~ ‘Canada/United States. (U.S. 1977 = 100

Wt

o
Year U.s. ' Canada Canada/US
1950: 49,4 - . 25.7 52.0
1951 ' 51.1 L 26.77 - 52.0
1952 : - 52.0 - 27.4 52.7
1953 .. - B2.9 28.4 53.7
1954 ' 53.7 29.6 " 585.1
1955 : , .56.4 ., . 31.6 56.0
1956 _ 56.0 : -32.8 - 58.6
1957 57.1 _ 33.1 58.0
1958 ' 56.9 34.3 60.3
1959 59.6 36.1 - 60.5
-1960 . 60.0 37.4 62.3
1961 61.6 ‘ ‘ 39.4 64.0
1962 : . 64.3 . B 41.5 64.5
1963 ' - '68.9 - - -43.0 62.4
1964 _ 72.3 44.9 _  62.1
1965 "74.5 . 46.6 62.6
1966 75.3 ' ©48.2 64.0
1967 75.3 - 49.7 66.0
1968 78.0 53.1 68.1
1969 79.3 56.2 70.9
1970 79.1 57.1 - 72.2
1971 83.9 61.1 72.8
1972 88.2 63.9 . 72.4
1873 93.0 67.8 - 72.9
1974 90.8° 69.4 76.4
1975 - 93.4 67.6 72.4
1976 97.5 71.5 73.3
1977 100.0" 74.3 74.3
1978 100.8 75.3 74.7
1979 ‘ 101.5 . — 77.4 76.3
- 1980 101.7 75.8 74.5
1981 105.3 77.7 T 73.8
1982 106.5 75.8 71.2
1983 0 113.1 _ £81.0 71.6

Sources: Handbook of Labor Statistics, U.S. Department of Labor,
Bureau of Labor Statistics (June 1985, Table 129, 425):
1850-83. :



TABLE 2.2
~ Total Factor Productivity Relative to the US (US = 100.0 in each year)

Year . , ' . Canada
1950 =~ . 82.0
1951 — : ' 80.4
1952 84.0
1953 - 84.1 -~
1954 . 81.7 J
1955 83.2
3 1956 87.6
. 1957 85.9
E 19 86.0
195 84.1
P 1960 84.3
r. 1961 83.8
L 1962 83.6
{ 1963 84.6
b 1964 85.1
i 1965 85.9 .
: 1966 86.4
: 1967 85.9
{ 1968 87.3
: 1969 86.8
1970 91.4
1971 91.6
1972 90.9
1973 90.7

) Source: Denny and Fuss (1982, 39) who obtain them from Christensen,
Cummings and Jorgenson (1980).

——

X
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-’multipned by the US-Canada Tevel ccmpar'lson for 1979. The US-Canada |
level comparison 1s obtained from Daly (1979. 37). The updated labour
productivity reported;in.Table 2.1 is almost identical to thoﬁe
obtained by Daly who uséd 195?,1n§tead of 1977 as fhe base year for .
the US. | I | | )
Also, Table 2.1 shows that Canadian {gdustria] proddctiyity
has been persistently below that.of the US. The partial labour
productivity is about 52 per cent of the US Tevel in 1950. By 1973
this productivity gap has been-narrowed and has since remained rela-

tively unchanged at about 2§ per cent below'the Us level.

2.1.3 TOTAL FACTOR PRODUCTIVITY GAP

The total factor producti#ity gap in Canada relative to the
US for 1950 through 1973 isfrecbrded in Table 2.2 (Denny and Fuss,
1982, 29). - For comparison purposed, they have set the US productivity
to an index of 100 for each year. cThe.tbtai factor approach to measure
produc;ivify indicates that Canadiaﬁiproductivity was about 18 per
cent below the US level in 1950. By 1973, the gap declined to about . . _
10 per cent below the US level. ‘

. Clearly, Table 2.1 and 2.2 shows that there is a productivity

gap between Canada and the US. Thjs difference <in outpyt per. employed S

o

. person between the two countr1es reflects the differences 1n output in
relation to total factor inputs rather than the magnitude of other
factor inputs (Daly and Watters, 1972, 285). Usually in capital-
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intensive industries we would expect labour productivity to be
relatively high when they are compared to countries with 1ess capita]
-1ntensive Industries (Kravis. 1976, 37) However, this 1ine of .
argument does not find support by Daly (1983; 21). More specifica]lj
Daly (1583, 21) argued that Canadian “low preductivity Tevels in manu-
facturing occur in spite of highef Tevels of capital stock in relation

to employment and output than in the United States".

2.2 EXPLANATIONS OF THE GAP

As mentioned earlier there are several lines of explanation
for the productivity gap 1no1ud1ng, ia) weakness of management;

b} lack of R&D, and c¢) Suboptimal capacity.

4

2.2.1 WEAK MANAGEMENT j‘

The weakness of management view towards the explanat1on of
the productivity 9ap has been advanced by Daly (1983, 22) and MacCharles
(1983, 14). Daly (1983, 22) argued that a high proportion of Canadian
management with a university degree is less than in the US and accordingly
is "less open to change". This weakness of Canadian management arqu-
ment, however, offers an insufficient or incomp]ete explanation for the
gap. For 1ustance, the weakness of management view lacks u formal
mode]-explaining‘how increases in che stock of personnel and knowledge
would affect output per man-hour which in turn, determines the produc-

tivity gap. Furthermore, the shortage of managerial expertise view

of the gap emanates largely from the observation that the proportion
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of Canadian managers with university degree is small, compared to that
of the us®, Moreover, with free flow gf'manégers for most of the
period. why would Canadian firms not hiré US managers?

2.2.2 LACK OF RESEARCH AND DEVELOPMENT (R&D) EXPENDITURE
: E _;-"—:‘: . ‘ ‘
Insufficient expenditure on R&D is an often mentioned factor

responsible for the Jégging Canadiaﬁ_productivity level (Daly, 1981, 5).
This Tack of R&D was repeatedly emphasized in The Weakest Link: A

Technological Perspective on Canadian Industrial Underdevelopment

(Britton and Gilmour, 1978, 81). However, Daly (1983, 21-23) and
MacCharles (1983, 14) argue that R&D expenditure is not a good proxy
for adaptation of new technology, given the widespread foreign owner-
ship of industry in Canada. Specifically, the ]eve] of research will
be determined partly by the‘;ize.of the:market,‘so that the funda-
mental determinant of lagging productivity level may be the Iimite&

market size.

2.2.3 SUBOPTIMAL CAPACITY

Suboptimal capacity (defined as the fraction of industry
output produced in plants below MES) has drawn a great deal of
attention and 1ies behind the view that there are gains from free
trade with the US. In.their 1967 study, the Wonnacotts emphasized the
importance of scale economies in Canadian manufacturing industries and

concluded that a free trade arrangement with the US would result in
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potential benefits as iarge as 7-10.5 per cent of gross national
.product. The potential benefits to Canada are based on a declining
‘Canadian price level and rising mone&'uages fo1iowing the exploita?
tion of scale economies’. In their more recent 1975 and 1982

studies they have revised their estimates downward because some of -
the potential gains have been reaiized as a resu;t of the Kennedy

.and Tokyo ‘rounds of tariff cﬁi; In short, the Wonnacotts claim that
free trade uould reduce the productivity gap associated with small

scale production and that Canadian productivity performance might

accordingly, rise to the average US level. ,

% ' - Harris and Cox (1984) constructed e'generai equilibrium

trade model of 29 Canadian manufacturing industries'(in the mid-70s)

to ana]yze the ongoing issue of free trade, especially with the US.

Some interesting features of their simu]ation genera] equilibrium trade
model are the incorporation of imperfect competition and potential-
scale economies in 20 industries. The remaining 9 are perfectly compe-
titive constant cost industries. In their policy 51mu1ations Harris
‘and Cox (1984, 146) concluded that multilateral free tradehuou]d yield
gains in real income to Canada on the order of 8 to 10 per cent of

gross national product. Also, “"Canadian real wages would rise on the
order of 20 to 27 per cent with gains in labour productivity.of similar
magnitudes". With respest to unilateral free trade, the gains are esti-
mated to be much lower somewhere in the neighbourhood of 2 to 5 per cent.
A large proportion of the unilateral free trade gain would rise from

the competitive effect of import competition which would force the

t

1
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domest'lc 'lndustries to rat'lona'l 1ze their product'lve capac'lties and

-

/nch/ eve greater product'lon efficiency.

Ina more recent .review of the Canahian-us'trade rélations.
the MacDonald Commission (1985) recognized the Canadian scale problem
- and recommended that free trade with the US would result in productivity
improvements in Canada. After reviewing the 1iterature on scale..
1neff1cienqy. most notag&y..the work of the Wonnacotts (1967 1975,

1983) and Harris-Cox (1984), the Macponald Report (1985, 330) concluded
that: ' '

"there is ahigh probabiIity that Canada would experience
significant gains from free trade with the United

States. The long-term gains suggested by these studies
lie in the range of 4 to 10 per.cent of Canadian GNP".

-

2.3 THE MEASUREMENT OF SUBOPTIMAL CAPACITY IN CANADIAN MANUFACTURING

This section describes two“différent ways of measuring/,t
suboptimdl capacity: a) the Gupta-Fuss approach and b) Baldwin-
Gorecki re]ative Plant scale. Each approach has been used extensively
in the 11terature on scale inefficiency. Also, this sectidn shows

—— .

that,there is 2 considerable amount of suboptimal capacity in Canada.

-~
2.3.1 . DEFINITIONS AND MEASUREMENT

Before documenting the wide prevalence of suboptimal capacity

in Canada, the following definition of terms are required:
-
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2.3:1.1  ECOHOMIES OF SCALE AND MINIMUM EFFICIENT SCALE
- The reduction in unit cost of. production associated with
increases 1n'the scale of production is referred to as economies of

scale and 1s ref1ected in the downward slope of the long run average '

- cost curve. When the Towest attainable unit costs of production is

'rea11zed the plant 1s described as being scale efficient. The

smaliest output at which minimum average cost is achieved is called the
minimum efficient scale (MES) plant. Balley and Freidlander (1980,
1028) measured scale efficlency as the ratio of average cost (AC) to
the marginal cost (MC) of production. Economies of scale arise whenever
the ratio of AC to HC exceeds unity. since unit production cost will

decline as firms increase their level of production from its current

vaiues.

L

There are four empirical techniques for estimating the m1n1mum
efficient plant scale: Stigler's (1958) survivor techniques; the
engineering technique; ' the statistical cost analysis method. and a _
measure based on the top 50 per cent of the industry shipments. The
advantages and disadvantages of each approach to estimate unit cost/
scale relationship have beeh well documented (Sheppard, 1958, 117-117;

Scherer. 1980, 92-95; Gorecki, 1976, 19-23), and we simply review
them briefly here.
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2.3.1.2 suhvrvon rEoHNroﬁE

According-to the survivor technigge,‘aTl Plants in an
1ndustny are classified by emp]oyment size class, and the shares of
'the 1ndustny output be]onging ‘to each size class are computed between
two—time—perioﬁs. If that size c]ass records an increase in relitive
- share of the industny output overtime, it is described (in the survivor
sense) as being relatively eff1c1ent. Converseiy. siie classes with

dec11n1ng market shares are deemed inefficient.

©2.3.1.3 .STATISTICAL COST ANALYSIS

| The statistical cost analysis is a direct method for est1-
mating the long run average cost curve and hence the minimum eff1c1ent
plant size8 Historical data on unit product1on costs, output. variable
inputs, equipment age and—d1fferences in factor prices are assembled
for each plant size c1ass. Once the relevant cost-output observations :
on plant sizes are obtained, standard statistical techniques‘ore
employed to estimate the cost-scale reTationship, ceter{s oaribusg
A major drawback of the statistical approach is the paucity of data,
espec1a11y when econom1es of scale are large relative to the size of
the rrt.=.1r'ket:]0 o t?: - ' ' N

2.3.1.4 _THE ENGINEERING APPROACH

fal

The engineering approach to cost scale measurement problem

estimates the unit cost of Production by varying the scale of output.
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In estimating the MES plant, enﬁineers -assume adoption of the best
avai]able technology and assume “constant relative factor prices,
supply conditions, product ‘homogeneity, Iocation and so forth" (Haldi
.and Whitcomb, 1967, 374). This engineering approach to studying

* economies of scale is useful 1n that it embodies assumpt:ons consistent

. with those underiying the envelope curve.

4

3.3.1.5  PROXY MEASURE OF MES

Besides the survivor; statistical and engineering methods,
there are surrogate or pProxy measures of MES that are less expens1ve

to estimate. ‘One such proxy method is the Top 50 per cent measure.

Scherer (1980, 95) defined the Top 50 per cent as the average size of

the largest plants" comprising the upper half of the scales or employ-

. ment size distribution®. It was initially suggested by W.S. Commanor

‘and T.A. W1lson (1967) in the1r study of advert1s1ng, concentration and

profitab111ty

2.3.1.6 GUPTA AND FUSS MEASURE OF SUBOPTIMAL CAPACITY
. .
Gupta and Fuss (1979) measured suboptimal capacity as the

fraction of industry output originating. from p1ants below MES level.

They pooled cross-section data which are grouped according to plant

size class for four years (1965, 1968, 1969, 1970) and then computed .

an MES.pIant using the statistical cost analysfs approach. Initially,

“
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Gupta'andefuss‘estimated the lung-run average cost curve 'and identi-
- fled the MES plant as that plant size at which average cost is one per
. cent higher than the estimated average cost at the Iargestﬁefﬁjc1ent
plant scale. Given their statistical cost estimates of 'MES plant, |
they obtained the fraction of industry output originating from plants
\‘below HES In addttion to estimating subopt1ma] capacity, they
derived estimates of the cost disadvantage ratio at 1/2 of MES and
the ratio of MES p1ant to industry shipment (small market size) for
'ninety—one 3 and 4 digit Canadian manufacturing industries. Gupta and

Fuss resu]ts are sca1ed in rat1o form and are reported in Table 2.3

2.3.17 . BALDHIN AND GORECKI MEASURE OF RELATIVE PLANT SCALE

 Baldwin and eorecki‘(lgssc; 12-13) make use of the Commanor
and Hi]sou Proxy measure of MES to construct an index of relative plant
scale 1n 120 Canadian manufacturing industries in"1970 and 1979.
Un11ke Gupta Fuss estlmate of suboptimal capacity, relative piant
scale is an indirect measure of scale efficiency. Specifically, rela-
tive plant scale refers to the rat{u of the-average Canadian plant size
actounting for 50 per cent of industry shiument to an estimate of MESn
‘The MES est1mate in Canad1an industries is derived from data 1n comparab1e
us. manufactur1ng industries. This use of the matched Canadian and US
manufacturing industries to estimate MES is based on the assumption that
either factor—proportions are fixed or factor prices are constant in
Canadjan and corresponding US industries. Although these assumptions

might not hold precisely, many others including Caves et. ai. f1980, 29)
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. Scherer (1980, 95) to apprpiimate MES plant in Canadian industries®with

S e

-

argued that since "the US economy is larger, certain statistics pertain-
ing to the US industry are better proxies for under]ying'copditions
than.the comparabie statistiés for the-anadian induétﬁy”. Also, Baldwin
and Gorecki (1983) used the Tuﬁ 50-pef.qut measure; as ditqyssed by

.
T

US data. ' -

2.3.2 THE EXTENT OF SUBOPTIMAL CAPACITY IN CANADA

-'This section will focus on studles whwch have documented the

‘wide prevalence of scale ineff1c1ency in Canada. Eastman and Stykolt

(1967), for examp]e. examined a sample of 16 manufacturing industries
and- claimed that many industries were scale 1neff1c1ent Table 2.4 shows
that the markets for Electric Refr1gerators and Electric Ranges were
1nsuff1cient to accommodate even,one MES plant. Nevertheless, many
1ndustriés were overcrowded with plants of less than MES. For example,
in the Refrigeration and Electric Range industries, there wefe 10 and
23 plqnts; respettive]y. Clearly, the average size of these plants was
much less than MES. ' |

o In a smaller sample of 12 industries across 6 Western economies,
Scherer (1973, 135) also concluded-tﬁat Canadian plants are small relative
to those of other countries._ Table 2.5 shows that average Canad1an plant

size is 57 per cent of US plants 1n 1967

26
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TABLE 2.5

)
~r

Index of Average Plant Size, Six Indistrial Countiies, 1967

‘Cﬁuntny R?:ggcgg_i‘ . g?;E ?132:
German Federal Republic .  27.426 R PY
’bﬁitgd Kingdom 21-340 ] m.
us " 100-100 - 100
France C . T3 68
Sweden - - 10-209 61
Canada 12z 57

Source: Scherer (1973, 135).

In his studies‘on Economies of Scale and Efficient Plant Size

in Canadian Manufacturing Industries, Gorecki (1976, 13-14) compared the

assoc1ation between average p]ant size and the percentage of output
produced at suboptimal scale for 9 Canadian-US manufacturing industries
in 1967. Table 2.6 describes Gorecki's comparison of average p1ant size
and the percéntage of inéustry output produced at suboptimal scale. The
index of suboptimal capacity was derived from the ratio of US Top 50 per
cent plant sizes as a percéntage Bf US MES to Canadian Top 50 per cent
plant sizes as a percentage of Canadian MES as

Us Top 50/US MES
Canada Top 50/Can MES
A value above unity implies that Canadian average plant
sizes are suboptimai relative to comparable US average plants.
For example, Table 2.6 shows that US industries are more scale effi-
cient than comparable Canadian industries,

except for Portland Cement
which has a value below unity.



C TS T I TR TR

e | | 29
-.qi’ﬂ, : S : '
TABLE 2.6

A Comparison of AVerage Plant Size and the Percentage of Industry Output
Produced at Suboptimal Scale: 9 Canadian-US Manufacturing  Industries,

1967 _
- ‘ - ' Ratio of Average . Ratioiof an Index.
Industry Plant Size: of Suboptimal
US/Canada Capacity: ‘US/Canada
- Non-Rubber shoes . : 2.01 . _ 1.00
Breweries - _ - 1.66 a 3.08
Refrigerators and Freezers - 1.06 . o 7.69
Automobile Storage Batteries 1.03 ‘ " 1.59
Portland Cement ‘k 0.98 ' 0.83
Petroleum Refining : 0.96 . 2.55
Integrated Steel 0.81 - 1.0
Paint and Varnish : 0.75 - ' 1.72
Cigarettes - e 0.65 " "3.23

Source: Gorecki (1976, Table 2.2, 13).

Using an extensive data base of 125 4-digit manufacturing
industries, Baldwin and Gorecki (1983c, 19) have shown that Canadian

average plant size is "not only substantially but dramatically below"



Lo T O TR CEIR T gl

rLeve

30
US plant size. They considered the average size of large Canadian
plant re1at1ve to the average,size of large US p1ants size. Speci-
fically, their variable EFFIT is the ratio of Canadian average p]ant
size accounting for 50 per cent of industny emp]oyment to US average
plant size accounting for 50 per cent of 1ndustny emp]oyment. Table .
2.7 shows that 1n 23 of the 125 industries Canadian planf‘size exceeded
us pIant size by approximateTy n per cent in 1970. The rema1n1ng 102

industries have plant size less than US MES plant. The suffix 70 or
79 indicates the year 1970 or 1979. A value aBove unity implies that

Canadian'ayerage plant size is scale efficienté .otherwise; it is scale

inefficient.

TABLE 2.7

~Mean Size of Relative Plant Scale Across 125 Canadiaﬁ Manufacturing

Industries’ in 1970 and 1979

Index of Relative - Number of Mean
Plant Scale - y Industries Size
EFFIT > 1

EFFIT70 - , ‘ 23 ' 1.710
EFF1T79 26 . 1.630
EFFIT < 1

EFF1T70 102 .461
EFF1T79 . 99 .541

- ° .. Sodrce: Baldwin and Gorecki (1983c, 19)

There is a debate about whether the scale problem lies in the
fact that Canadian plants are smaller than US plants or in the fact

that they produce a wider variety of products. The debate in Canada

y,
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- produce a distinct product or group of products in the same 1ndustry

and ¢) higher unit production costs’

31

»

' différentiates between product specific and plant spceific econom1es

13

of scale Product specific scale economies refer to changes in cost

- per unit output associated with greater.vo1ume and longer 1engths

of run for a p&rtdcular product: Plant specific economies of scale
refer to cost. savings from operating plants of different size, wh1ch

14
A greater product diversity-within a plant implies: a) shorter pro-
duCtion run, b) more frequent changeouer from ohe‘product to another, -

i
15(’ If Canadian p1ants rationalize

~ their production capac1t1es and concentrate on producing fewer items

in 1arger volume, economies of scale would be rea11zod. The product
diversity explanation of the productivity gap, however, does not find

support from Baldwin and Gorecki (1983c, J19). Hence, in this study,

"we will concentrate on explaining plant size, because, a) of its

increased relative importance over.-product diversity, and b) data on

plant size is available.
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FOOTNOTES
Ca . - Chapter 2

tooking Qutward, ECC, 1975: 26-28; Daly (1979, 37)-.

?t]ae, for t)axamp'le'.D‘-.C. MacCharles (1983, 14) and D.c. MacCharles
(1982, 7). . : - _

. - See, fqr.examhle, John N.B. Britton and ﬁames M. Gilmour (1978, 81).

' They argued that “Canada's R&D performance is about the worst of
the Western world!, . : / - .

Baldwin and -Gorecgi (1983c,. 1)

See, for example, M.S. Silver (1984, 15).

Daly (1983, 22). ‘ _

P. Yonnacott and R. Honnacott (1982, 413).

F.M. Scherer (1980, 93).

Goldschmid et. al.; eds. (1974, 13).

Goldschmid et. al., eds. (1974, 18).

Baldwin and Gorecki (]9836 12-13).

Baldwin and Gorecki (1983c, 10-11).

Gorecki (1976, 10). | -
Daly (1979, 23). ;
Scherer (1980, 81).
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STUDIES OF THE DETERMINANTS OF SUBOPTIHAL CAPACITY

The previous chapter has documented the uﬁde preva]ence of
suboptimal capacity in Canada as the chief explanation of Canadian
lagging Productivity levels. This chapter examines the determinants of
suboptimal capacity (Section 3 1) and then proceeds to give a brief
survey of the various empirical studies of suboé?ima] capacity (Section
3. 2) The last section sunmarizes the discussion of suboptimal capacity.

3.1 EXPLANATIONS OF SUBOPTIMAL CAPACITY

Theoret1ca1 studies have suggested a number of variables

wh1ch may cause suboptimal capacity. These include (i) Market Size;

(i1) domestic trade barriers, and (iii) foreign trade barriers.

-

3.1.1 MARKET SIZE

Market size refers to the number of MES plants that could be-

, dccommodated in the market. The larger the size of the market the more

MES plants the industry could accommodate. Small market size, however,

as used in this thesis, refers to the ratio of MES plants to industry

output -- that is, the reciprocal of the number of MES plants that would

sat1sfy the market. N,
The “theoretical relationship between market size and a measure
of scale efficiency has been well developed. Adam Smith (Skinner, 1973,

121) initially stressed the importance of market size as a limiting

factor on the extent of specialization and the division of labour. Large

markets provide greater opportunities for entrepreneurs to specialize

33
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their productive equipment and to save on Iabour costs as a- result of
less frequent switching from one product 11ne to another.

Friédman (1983, 192—193} fonmu]ated a more explicit relation
between market size and finms production capac1ty under conditions of
.free entry and fixed cost:~’y§igg Sylos-Labini's example of fixed cost
~and entry, Friedman demonstrated that a potential entrant at- the MES
level would avoid entny if the resulting,1ndustry output would depress-
pricesconsiderably. Instead a potent1a1 entrant. would “come in on a
' small scaTe" presumab]y below MES 1eve1 'tﬂ'

\ In 1nstances where optimum plant s1ze is a small fraction of

, industhy .output, one would expect a large. number of plants to take
advantage of all aua11ab1e economies of product1on. As the size of the
market becomes 1nf1nite]y large the emerg1ng type of market structure wou1d
approximate a competitive oﬁtcome -In a purely ccmpet1t1ve 1ong run
equi]ibrium, no subopt1ma1 capac1ty should exist at al]l Therefore,

the larger is the ratio of domestic consumption to the output of an MES
plant, the smaller is the fraction of 1ndustry output pred1cted to
or1g1nate from subopt1ma1 plants Trﬁonverse?y. if the opt1mum plant size -
const1tutes an abnormal]y Iarge fract1on of the 1ndustry output, one

would gfpect an oligopolistic type of market structure in which sellers
"recognize their pricing and strategic interdependence. Under this type
of market structure, oligopolists are more inclined to build suboptimal
instead of MES‘plants S0 as to avoid the depressing influence of the
added output on industry pﬁicez. 'Hence, the smaller the size of the
market relative to the‘output of an efficient plant size, the greater is

the degree of suboptimal capacity.
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3.1.2 . DOMESTIC TRADE. BARRIERS

Domestic trade barriers i nclude not only Canadian tariff
protection but also subsidy and other. non-tariff barriers. '
3.1.2.1 CANADIAN TARIFF PROTECTION

*

The Canad1an tariff protection piays a dual role in promot1ng
suboptima1 scale p]ants in Canadian manufactur1ng industries. F1rst the
tariff separates the small domestic market from- the larger world market
and allows firms. to compete ameng themse1ve53 In the absence of eff1cient.
import competition, domestic firms “adopt a parochial view towards their

-domestic market" and build suboptimal scale plants (Scherer et al., 1975,
137). The h1gher unit cost. incurred by operating at less than eff1c1ent
scale of production is covered by the h1gher pé?Eé permitted behind the
tariff wall. Eastman and Stykolt (1967, 24) emphas1zed that Canad1an
tar1ff reductions would “oblige Canadian producers who were operating at
1nadequate scale to 1mprove the eff1c1ency of their operation if they were
to remain in ex1stence.

Secondly, in a small open econemy such as Canada‘'s, the Iahded
price of imports-is equal to the foreign brice plus the full amount of
the tariff.‘ This tariff Hmit price encourages producers to.enter pro-
tected industries that they would not otherw1se have entered F1rms
which contemp]ate entry in protected industries could e1ther enter at
'optima1 or at an inefficient scale. If entry occuﬁE’at the jnefficient

scale one would expect both the number of inefficiently operated units
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- and the degree of suboptima] capacity to 1ncrease. -Next, 1f entry ‘

_occurs at HES level, the output of every producer is expected to decrease.

'Producers who previous]y operate sca]e efficient plant are now in a |

: ‘.s1tuat10n of suboptima] capac1ty.- Hence, Eastman and Stykolt (]967 106)
' argued that tariff Iimit price results in excessive entry and 1neff1c1ent

-:plant sca]e._‘

3.1.2.2  SUBSIDIES o
' Subsidies are defined as gavernment expend1ture policies such

as Ioans and grants which result in reducing a producer's cost of L

. supp]ying output re]ative to other producers 4. Harris and Cox“(1984

53) claimed that these government policies are intended to encourage
the employment of some factors and to afford domest1c producers a cost

advantage over foreign-competitors 5. By reducing the production cost

* —

“in. some industries, national subsidy policy coqu affect the extent

to wh1ch firms exhaust all ava11ab1e economies of scale..

The theoret1ca1 relationship between subsidies and economies
of scale was examined at ]ength by Harris and Cox (1983, 53). They
cons1dered various kxnds of government subs1des ranging from factor

input to export subsidies and concluded that the overall effect of

-subsidies on 1neff1c1ency depends on entry in response to positive profit

that is created by the subsidy First, Harris and Cox (1984, 57)
consxdered the 1mpact of subsidies on scale inefficiency under condition
of fixed cost and free entry. On one hand, a capital subs1dy results

in positive prof1t for exist1ng f1rms and at.the same time encOurages

’ entry. If "all firms face constant-elasticity perceived demand curves

---+ capital subsidies would affect neither marginal cost nor price
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“and hence 1ndustny output uould remain unchanged. H1th the output of
the 1ndustny unchanged andthe number of firms become larger than the
"market coqu possib]y accommodate at the MES’]eve] each firm wou1d be -

operatfng a subOpt1ma1 scale pIant. Thus, a posit1ve relat1onsh1p is

hypotheSIZed between subsidy and suboptima] capacity.

»

On the other hand, if the assumption of a zero prof1t cond1t1on

is. dropped and barriers to entry are assumed to ex1st capital subsidy-
could encourage firms to exploit economies of scale. For example, if
cap1ta1 subsid1es yield pos:tive profit which would not be eroded by
potential entrants existing f1nms would be encouraged to take advantage
of ayamlab1e economies. of scale by cutting prices and 1ncreas1ng output
Thus, a negative association 1s pred1cted between suboptimal capacity- .
and subsidies. $So the impact of subsidies on 'suboptimal capacity is

ambiguous.

3.1.2.3. CANADIAN NQNrTARIFF BARRIERS

“Non-Tariff Barrlers (NTBs) refer to the types of trade pro-
tection other than tariffs wh1ch serve to insulate the small domestic
[ .

market from the larger fore1gn market These protectionist NTBs include

import quotas, voluntary export restraints, custom va]uat1on, government
procurement policies and subsidIes affecting part1cu1a(\1ngustr1es

which are usually subsumed under the genera]lheading new protectionism’ 5.
Following the Kennedy and Tokyo rounds of average tariff reductions on a -
wide range of manufactured goods, these NTBs have become quite visible

and relatively more important than tariff barriers in restricting
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attains its mindmum level.

,—.‘.

- foreign competition. In instances where NTBs operate through quant1-

tative restr1ctions, such as™import quotas their 1mpact on plant
economies of scale are measured in an anaiogous manner to that of

tariff protection. A more detai]ed account of the different approaches

'and measurements of NTBs 1s provided in chapter 5.

Stern (1973, 872) compares the simi]ar1t1es and differences
between quapeitetive restrictions and tar1ff protection and concludes
that quentitetive restrictions (like tariff protection) result in higher
domestic prices via the physical limitations on imports. . The greater
the degree of protection from efficient foreign competition, the more
Tikely finns'hil] compete among themselves in a small domestic market and

produce output 1evels below the Tevel at which unit productxon cost

3.1.3 FOREIGN TRADE BARRIERS Cr

Like Canadian trade barriers, US trade barriers include both

US tariff protection and US NTBs.

3.1.3.1  US TARIFF PROTECTION

us tariff protection is expected to influence. suboptimai
capacit} in the Canadian mandfacturing sector. The role of US tariff
protection in promot1ng scale inefficiency has been repeatedly emphasized
by Eastman (1960, 437-8), Eastman and Stykelt (1967, 21), wonnaqgtt and
WonnaCott (1982, 413), Harris and Cox (1983, 21), and more recentiy, '
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by the MacDonald Commission (1985, 324-327). A common theme reiterated
by these authors on trade 11beralization is the- 1mportance of securing
a Iarge unrestricted market for -Canadian exports. The presence of the

US tariff, however, separates the small Canadian market from the larger

US market "by lowering the maximum price at wh1ch Canadian producers

can export® {Eastman and Stykolt. 1967, 21). By restr1ct1ng Canad1an

producers to serve Canadian market, Eastman (1960, 438) argued that “f1rms
i_/

are less inclined to enter an industny,with plants of large and eff1c1ent

- size, or.if a]ready established in the industry, they are less inclined

to add to capacity by large fncrements". 1In fact, as.is:pointed out by

the Wonnacotts (1967), the chief cause of-Canada's inefficient manufactyr-

- ing sector is the presence of high US tariff protection.

In their 1982, study, howdver, the Wonnacotts suggested that
a Tower US tariff might not encourage Canadian producers to rea11ze
economies of scale through access to the large US market. Unless there |
is a “commitment on thé US part to keep tariff down" in the future,
Canadian produce}s would be reluctant to reorganize.their plants to

exhaust economies of scale (Wonnacotts, 1982, 414).

3.1.3.2  US NON-TARIFF BARRIERS

In recent years, although average US tariff rates have been
cont1nuously declining on a wide range of goods, US NTBs are expected to
play an important role in exp1a1n1ng Canadian 1neff1c1ent plant scale.

The MacDonald Comission (1985, 312) mentioned two main types of US
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NT8s that might inf1uence Canadian exports: a) measures of contingent -

protection, and b} laws or regulations. _Like tariff pnotection, the

'impact of US NTBs on suboptimal capacity is not known .a priori. On one

hand, US NTBs reduce Canadian market size and promote scale inefficient
operation; on the other. al - f US NTBs would notfnecessariiy

ensure the rationalization of Canadian plants to serve the large US

market and to exhaust all available economies of scale. Canadian

producers would continue to compete among themse]yes in the-small domestic
market and to buiid suboptimal.scale plants, unless there were a strong

conmitment on the US part to keep NTBs down7 A full discussion of NTBs

1s, postponed to chapter 5. : ~

3.1.4 CONCLUSION - o :

-

Many studies have aften mentioned the importance of market

size in explaining scale efficiency and repeatediy stressed the increasing

use of NTBs in protecting inefficient industries. However, none of "these

studies have forma]ly modetled these effects on suboptimal capac1ty For

instance, in their model of intra-industry trade in 1dent1ca1 commodities,

Brander and Spencer (1981) emphasized the importance of Cournot strategic !
interaction among firms in explaining the simultaneous exports. and .:*j ‘\\\‘“\\_

imports of commodities of the same industry in a country. They were

‘particuiarly interested in explaining the presence of intra industry

trade in homogeneous goods. Although their model incorporates increasing
returns to scale it does not explicitly consider the impact of trade

barriers on suboptimal capacity.
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3.2 EMPIRICAL STUDIES
. ‘ .
Empirical work.on_scale-efficiency”in Canadian manufacturing

industries primariiy focuses on . testing the Eastman and Stykolt hypo-
' thesis which basically states that small market size 1nduces scale

inefficient operation. The rat1o of an. MES plant to the 1ndustny size

is referred to as the small market size.

3.2.1  EARLY STUDIES

Muller (1982), in The Eastman-Stykolt Hypothesis. Reconsidered,
reviewed a number of empirical studies ranging from Eastman-Styko]t to
D1¢kson.and Caves. In his-feview article, Muller pointed out the
{mportance of the Eastman-Stykolt hypothesis in tfade policy discussions
but emph;sized that fhe thebry itself haﬁ not been adequately formulated.
Furthermore, he noted that none of the studies find a strong positive
impact of tariff protecti;n-onujnefficiency. He also criticized the
sfatistica] significance attached to the -coefficient of the concéntration
ratio variable because of its partial cor}elation with the dependent .
variable. The material described in Section 3.2.1.1 below is the material

Muller “discussed in his review article.

3.2.1.1 A SURVEY OF RECENT LITERATURE //‘,

An initial comprehensive examination of #he Canadian industrjal

structure and is relation to trade barriers was perfdrmed by Eastman



- 42
| and Styko1t (1967). Using the engineering technique, they estimated
/ptimal capacity as the percentage of capacity of efficlent size fbr
16 ‘Canadian manufacturing industries based on 1960 SIC cross-section
data. Although they stressed the significance of the concentration ratio
and of US-Canadian trade barriers. (tariff, non-tariff barriers and

’ transportation cost). no account was taken of these influences in their
equation explaining suboptimal capacity They regressed suboptimal
capacity on market size, a capital requirement barrier, product d1fferen-

- tiat1on.and.growth in demand. Their empirical work showed that market: - |
size had a positive impact on sca1e-effic1ency and was statist1ca11y
significant.

In his work on 12 tdentically defined industr1es across 6
Tndustrialized countries, Scherer (1973, 135) employed the eng1neer1ng
techn1que\_nd estimated scale efficiency as the ratio of the top 50
per cent (of industry's culumative output or emp]oyment) measure “to- the
minimum effic1ent Plant scale. This proxy measure of scale efficiency
has been cr1t1c1zed by Gupta (1979, 506), Ba]dw1n and Gorecki (1983¢c, 6)

. and Davies (1980, 287), and (Allen, 1983, 6), on the basis that it
reflects-more of a 'hybrid* measure of concentration ratio rather than
scale efticiency.

Despite the criticisms levelled against the use of proxy
measures, Scherer (1973, 141- -43) regressed scale efficiency on unit
transportation cost, market size, cost disadvantage ratto, and market

density which interacts with- three-firm concentration ratio variable.



{f The market variable, defined as popu]ation density mthiplied by per’

\‘\\\gita income, becomes statistica11y significant only when it interacts
with the three-fim sel]er concentration ratio variabie. This high
significance in the interaction term which includes market density and

R concentration ratio variables, occurred because the 1atter variable is
partly determined by the dependent variable. With respect to the other

_ variab]es, Scherer found some evidence that unit transportation costs and

the cost disadvantage ratio are important in some countries but not in
Canada. Finally. the market size variable is statisticaily 51gn1f1cant -

~across all specifications of the regression equation.

A remarkable feature of pub]ished studies is the lack of signi-

[ — ---:r*,__—___-{____.,_,...‘_. ——— =

”ficance of trade variab]es. a) tariff measures, and b) export/import
exposures in the equation explaining the measures of scale efficiency.
Export/import exposures refer to the percentage of 1ndustry'shipments
that are exported .or imported, respectively.

In an attempt to'capture foreign id%?oences on the ratio of
actual piant size to MES, Gorecki (1976, 55—59) examined Canadian
effective tariff and export measures for 13 Canadian industries. The
Canadian tariff protection variable has the expected and'negative impact
on ‘the ratio of actnal plant size to MES but is statistically insignificant.
The export exposure variable, however, seems to affect the reaiization

of sca]e economies. ' '
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: Dickson (1979) employed 2 Iarge samp]e of 1966 cross-sect1on
data on 70 Canadian manufacturing industries and estimated three

measures of scale efficiency using surv1vor techniques. a) the

~ fraction of 1ndustry vaTue added originating from pIants of minimum

efficient scale; b) the ratio of average cost of scale eff1c1ent
plants,td_the industry average, and c) the top 70 per cent index which
refers to the average size (ﬁeasure in terms df value added) of the
'smallest number of the. largest plants accounting for 70 per cent of
industry value added. These three measures of the dependent variable

were regressed a]ternative]y on measures of. market size, Canadian effective

' rate of tariff protection and other eTements of market structure such as

capita] requirement barriers. Like Scherer, D1ckson (1979, 214-275) found .
strong support for the hypothes1s that large market size promotes scale
efficiency in Canada by encouraging firms to rationalize their plants and

to achieve Tong . production runs. ' ’

The 1mpact of Canadian tariff protect1on, however, on the
various measures of scale efficiency is ambiguous. In some equatioas,-the
coefficient of Canadian tariff protection has the wrong sign and is
statistically insignificant. Only when the dependent variable is .
measured as the ratio of average cost of scale efficient p]ants to the
lndustry average does the coeff1c1ent of Canad1an tar1ff protect1on have

the expected sign and is stat1st1ca11y s1gn1f1cant at.the 10 per cent

1eve1 in some equations.

Gupta (1979) also employed a large sample of Canadian industries



. to examine the detenninants of suboptimal capacity. Using the statis-
‘tical- cost anaiysisomethod,.supta estimated suboptimal capacity~from
h_ea_ccoss-section of 67 manufacturing industries in 1979 Like Dickson,
“1Gupta (1979 510) failed to find an empirical effect of the Canadian
- tariff on the extent to which plants realized scale economies. Speci-
_ ficaiiy, in Gupta's empirical work,:  the coefficient of the Canadian -
tariff variable has’ the expected impact on suboptima1 _capacity but is
_statisticai]y insignificant.
Caues et. al. (1980, 29) estimated the percentage of industry
output at efficient scale by using the mean size of Targe us piants to
" ..approximate MES in- Canadian industries. Their sample consists of 84
‘Canadian and corresponding us industries in 1980. Un]ike previous
studies, Caves et et. al. have tested the influence of tariff protection
on scale effiCiency when it (the tariff) interacts with Canadian smail
market size. 1In this way, they‘found tariff protection to be statistically -

significant. )

3.2.2. BALDWIN AND GORECKI

"Ina more recent study of suboptimal capaCity, Baldwin’ and
Gorecki (1983cC, 55 -57) constructed an index of re]ative plant scale
across 120 Canadian manufacturing industries in 1870 and 1979. The
average size of /large US p]ants was used to approximate MES plants in
Canadian industries since the American Plants are assumed to operate
at MEs ]eve]

A]though their study includes a large sample, Baldwin and

Gorecki did not find enpirical support for the tariff in exp]aining

-
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‘._relative-plant scale.. In fact, they argued that when MES plant scale

concentration ratio variabies on re]at1ve Plant scale- are negl1gib]e
and that firms are more inclined to add to capacity MES p]ants
Conversely, when thetnES plants. constitute a large. fract1on of. the
industry size, the tariff becomes important in exp]a1n1ng relative plant

"scale. Hence, in their emp1rica1 work,” they specified the Eastman and’
j Styko]t hypothesis as a composite variab]e;*that is, the 1nteract1on
of tariff protection and concentration ratio variable or the 1nter-

‘actlon of tar1ff protection, concentration ratio and 1arge market size

variable (the rec1proca1 of MES p]ants to 4ndustny size)..

BaldNIn and Gorecki's work on re]at1ve plant scale is the

1t seems difficult to 1nterpret their interaction term of high tariff,

concentration and large market size to represent the Eastman and Stykolt -

effect on relat1ve plant sca]e A proper spec1f1cat10n of the Eastman’
and Stykolt hypothes1s should omit the concentrat1on ratio var1able
which jointly interacts with tariff and market size variab]e In our
model of the determinants of rglative plant scale developed in chapter 4
we argue that the concentration ratio variable is partly determined by
the dependent variable and consequent]y the resultant estimates of the
interaction tenn nhich.deécribes the Eastman and Stykolt effect are
likely to be statistica]Ty'biesed A full discussion of the high -

co]11near1ty between concentration ratio and a proxy measure for scale

_eff1c1ency has been provided by Davies (1980)

is smaII relative to industny size. the 1nf1uences of both the tariff and

. first to ut1lize an extensive data base of Canadian industries. However,

>
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-3.2.3  CONCLUSION S o L

A brief survey of:the recent empirical worg'on measures of
scale éfficiéhqy'fn’cdhadiaﬁ mahﬁfécéufing 1ndustfies_shoﬁs‘th&t'2' o
fu}ther research s required in the fb]]oﬁing areas: First, a formal
1nves£ightibn of thelrole of apportunities for foreign trade in deter-
mining relative plant scale and suboptimal capacity is required. Such
a‘fdhma} model wouIdAfacilifate &Hequate comparative static amalysis
of these measures of scale efficiency on the effgct of market size,
tariff and én‘dntéraction term represen;jng the Eastman and'Styko]f
hypothésis.— In this thesis, ﬁe refer to the interaction of small ﬁarket
size with trade barriers as the Eastman and Stykolt effect on relative.

plant scale;

Second, empirical studies have confirmed the role of small

market size but have not established the significance of tariffs and

non-tariff barriers. In fact, none of the studies has accounted for
Caﬁéaﬁan nonLtariff‘Sarriers and US trade protection. In recent years,
non-tariff'barriers_hﬁve‘become quite important -and must be explicitly. -
accounted for in explaining Canadian industrial efficien?x. Formal .
models explaining scale efficiency would be ﬁﬁs-speqified if Canadian
and US trade brotection are omitted. ] |

Also, empirical evidence on the role of theVCanadian tariff -
in preventing scaIe.efficiency is almost nonexistent. In the survey, .

none of the studies found a statistically significant effect of tariff

o m———

— — o, o —



| protection on scale efficiency. ‘Ddckson. however. found effective
_tariff. protectjon to be statistical]y significant in explaining the -
_-average cost of scale efficient plants relative to industry average. '
In more recent studies of Caves ggﬁ_glé_and Ba]du1n-Goreck1 tariff
protection becomes significan

({i.e., interacting with other

defined as a composite variable

bles). Baldwﬁn and Gorecki Justi-.
: *?1ed such a composite variabl the grounds that scale 1neff1ciency
,15 more pronounced in industri: that are subject to h1gh concentration
and high tariff. In other uords, the tariff, per se, does not matter.

- However, the Proposition advanced by Baldwin and Gorecki that
a tariff per se, is irre]evant does not find'support in our formal
trade model developed in chapter 4. In a simple mode] of the determinants
of relative plant scale, the tariff will be seen to have a negative
effect on relative plant scale; In fact the model's predictions confirm
Eastman's hypothesis that the tariff barrier has an effect on scale,

efficiency that is 1ndependent of other entry barriers. ’

i
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3.3 SUMMARY

Emp1r1ca1 work on sca}e efficienqy in Canadian manufacturing
industrfes primari]y focuSes on testing the Eastman-StykoIt hypothesis.
- Eastman and Styko]t argued that the tariff has a more deleterious effect
on sca]e 1neff1c1enqy when thevoutput of a sca]e efficient pIant becomes
a large fraction of the 1ndustny output. The hypothes1s has been

empirica]]y tested by regressing measures of scale eff1c1enqy on var1ous

' exp]anatony variables which are defined over an-qndustny sample ranging

from six- (Scherer. 1973, 135) to one-hundred-and twenty four-digit SIC
industries\TB’idwin and Gorecki. 1983c, 58-57). These studies employ
.variables measuring various aspects of market structure to explain
1ndustny performance such as suboptimal capacity and’ relative plant
sca1e. We conc]ude that the literature is deficient because: (i) it
lacks a formal modelling of the effects of trade barr1ers on scale effi-
ciency, and 1§) it ignores the increasing importance of US- Canad1an
non-tariff barrlers and US tariffs on the extent to which econom1es of

scale are realized in Canada.
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CHAPTER CHAPTER 4

A HODEL OF THE DETERHINANTS OF RELATIVE PLANT SCALE

Iﬁichapter 3 we have illustrated the deficiencies of the
1iterature in the fo]lowing areas a) the-lack of a formal model
to expiicit]y investigate the reiationship between trade barriers and
suboptimal capacity; b) the Eastman and Stykolt hypothe51s has  not
been adequately fonnulated and ¢) the failure to account for the
increasing importance of non- tariff protection on- scale efficiency.
This chapter addresses problems a) and b}, 1eav1ng c) for chapter 5.
It 1s organized into . four broad sections. Section 4.i presents the
basic model of the determination of nelative p]ant scale in the
Presence of trade barriers. Section 4.2 describes the comparative
statics of tariff protection.-market size, and the Eastman-Stykb]t
effect on relative plant scale. Section 4.3 discusses the impiications
for testing the Eastman-Stykolt hypothesis while Section 4.4 describes

the expected signs of additional variables.

3.1 " THE BASIC MODEL

The basic model extends von Weizsacker's {1981) analysis of
the weifare effect of bartiers to entry. Unlike von Weizsacker S, our
model allows for explic1t’con51deration of tariff protection on the firms'
Cournot equilibrium output. First, we Wili con51der the model's.

assumptions and then proceed to. analyze its equilibrium.

51
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Market Demand Function
In-von Weizsacker's presentation, the market demand function

is linear and in the absence of imports would take the form:
() P=H@Q =A-gq

where: - A > 0 and g > 0; P and Q respéctively denote price and output

of a homogeneous industry. The industry output, Q, is the sum of the

outputs of all domestic fimms. Let 9; be the output of 2 representative
firm, . q1 denote the output of the remairing firms and n be the total-

number of finns Hence, 1ndusthy output becomes /

(2) Q= q; + Q;

In equilibrium the rana1n1ng firms' output is spec1f1ed as q (n'1)qi'
Substitution for q into (2) yields '

(3) Q = nq;
1

The restrictions placed on the demand funct1on are that H(Q)
is a linear function of Q such that A > 0 and g > 0 For simplicity
we express the market demand function in terms of relative market size,
S, (industry output relat1ve to the most efficient plant scale) and
pr1ce elasticity of demand at the compet1tive output (h > 0)1

Under these assumptions and u51ng the definition of elasticity,

the market demand function (1) becomes2
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(4) PEleg - =

‘Substitﬁtion for Q = na; into (4)'yie]ds the'industry deﬁand

~function in equilibriun

‘ 1.1 My
(5) P"]"'T{'- -E-

The size of the Canadian market (8) is ind1cated by the

demand curve at the quantity where the price equals unity as illus-
trated in diagram 4.1, '

- B
DIAGRAM 4.1: The Market Demand Curve
Price &

1\
1+1/h
P=1

0 Do

=5 B ST+ AT

denotes the market demand curve.

denotes the Canadian market size at price, P equals unity.
denotes tndustry output.

denotes the price elasticity of demand.
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Cost Function

Each supplier is assumed to ‘operate under an identical cost

function.

1 v

(6) . _ T=F+ aq; + E'bqi

whérg F, the,iﬁitial §et-up.cost, is assuméd constant across firms;
q; represents the output of shpp]ier iand ‘a' and ‘b are parameters
greater than zeroL From fhe'fotal'cosf function (TC) in (6), the

marginal cost (MC) and average cost of produ;tiop (AC) are

(7) - MC=a+ ba,
(8) - AC = F/q; + a + Jé-bqi

Ihe‘average cost minimizing output level is q =./§?7B‘énd -
minimum average cost is TC/q = a + Y 2Fb. By assumption, mfnimum
average cost occurs where q = 1. such that 2F = b. When q equals unity
average and total cost also equals unity. .Then‘the condition that ™
b and q equals 2F and unity, re;pective]y implies that a = 1 - 2F,

Finally, the cost function in 6 can be expressed in terms of fixed cost

as follows: -
(9) TC = F+ (1 - 2F)q + Fq?

The marginal and average costs are
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(10) MC=(1- ZE) + 2Fq
(1) AC=F/q+ (1-2F) 4 Fq

These relationships are illustrated in diagram 4.2 The
‘minihum.efficient'plant (at which qveragé cost is unity) is denoted .
,Jiy‘q(MEs) where MC intersects the average cost curve (AC). Diagram
4.2 also shows that economies of scale are assumed to exist up to q(MES)

= over the range where dAC/dQ < 0 and MC i s less than AC.

AC,MC

(I-ZFY‘

0 A q{MES) q

-DIAGRAM 4.2:  MINIMUM EFFICIENT PLANT SIZE WHEN AVERAGE COST IS UNITY

MC denotes Marginal Cost
AC denotes Average Cost
q{MES) denotes minimum efficient

plant scale when average cost (AC)
is unity. '
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Imports _

It is assumed that the e1ast1c1ty of import supply is infinite
- at a world price of P (at the Canadian border) and that imports and
domestica]ly produced goods are perfect substitutes.. Under these
circumstances, the maximim price which - the Canadian producer can charge.
1; P PH + t » Where t is the Canad1an-tar1ff.- The price p* will

be referred to as the tariff 1imit price. These assumptions imoly

- that above P* the demand ‘curve facing Canadian producers has 1nf1nite
e]ast1c1ty, while at prices below P it is less elastic.. The 1mpact of
the Ganad1an_tar1ff (ond hence P ) on the market demand function-is
i1lustrated in diagram 4.3. |

Let the demand corresponding to p* be Q* in diagram 4.3.

Then the market demand curve P*XD'that faces Canadian producers is
kinked at the output Q*. For.Q < Q* pcice equals P*. since for prices
above P* Canadian consumers would switch to foreign suppliers. P*XMN
is the discontinuous margin&] revenue corresponding to the demand
curve P*XD; OPw is the price at which MES Canadian producers could
sell in the world market; OP* is the price at which foreigners are ¢
witling to supply in che Canadian market.

| We wish to analyze the role of Canadian tariff, Canadian
market size, and their interaction on plant scale relative to MES. Since
units have been chosen so that AC = 1 at MES, relative plant sca{e
equals absolute plant scale (q) and jt suffices to examine the effect
of changes in: a) tariffs, b) market size, and c¢) the interaction

of a) and b) on plant scale. The interaction of a) and b) will be
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DIAGRAM 4.3: KINKED DEMAND CURVE AND CANADIAN TARIFF PROTECTION

AD denotes thé Market Demand Curve.

P*XMN denotes the Marginal Revenue Curve

Q* * denotes industry output at the tariff limit price, P
Py denotes the world price in the absence of the tariff.

referred to here as the Eastman-Stykolt (1967) effect. As we saw in
Chapter 2, Eastman and Stykolt (1967) argued that in industries where
the output of a minimum efficient plant constitutes a large fraction
of the industny output, we would expect many firms to operaée scale

inefficient plants. Moreover, they argued that the prevalence of
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inefficient]y operated manufacturing units is further encouraged hy
trade barriers which serve to separate the Canadian market from 1arger
world markets . : S
_ To. adequate]y capture the effect of tariff changes and

.Canadian market size on p]ant scale, we have interpreted the cross
partial derivative of relative piant scale (q) with respect to market
size and tariff protection as: the Eastman-StykoIt effect,

In our empirical work.-q-wi]i'be measuréd by the ratio of the
average size of large Canadian and corresbonding US plants. Since the
us plants are assumed to operate at minimum efficient scale, we will:
often refer to q ‘as the size of Canadian plants re]ative ‘to MES. We
proceed hy defining an 1ndustry equilibrium and'then deriving expressions -

. for aq/aP ¥ 39/3t., 39/3S and 3 /aP 3S. These ‘expressions will

'be.interpreted s the impact of tariff, market size and the Eastman- -
Stykolt effect on q, respectively.

4.1.2 SHORT-RUN EQUILIBRIUM WITH.NO ENTRY -

To define equilibrium, we adopt as our solution concept the
Cournot-Nash equilibrium in which no firm can independently increase
profits by adjusting its output. The equilibrium can occur on either
segment of the demand curve or at the kink in diagram 4.3. We distiaguish
three cases: 1) Import Competition; 2) Tariff L1m1t Pricing, and
3) Domestic 0ligopoly. For each case, the equilibrium is derived when
the number of firms is fixed. The case of entry is discussed in Section

- 4.1.3 below.
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CASE 1: - .IMPORT COHPETITION Aua.ho ENTRY.
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Under Case I uhere the tariff 11m1t price prevails and industry
output 11es below the output Q - corresponding to the kink at X, the
demand function is 1nfinitely price elastic at P in diagram 4.3.

- Regardless of the output of the remaining f1rms, the representative
: firm maximizes profits by setting P- MC. Substitution into (10)

yieIds the best response function:

3(12) q= ) 5 provided Q < Q¥

2F

CASE 2: _ TARIFF LIMIT PRICING AND NO ENTRY

In Case 2, the tariff 1imit price continues to prevail and
the indus;hy eﬁtput Q equals Q* at the kink in diagram 4.3. Substitution
of the Yariff 1imit price into (4) yields

(13) - Q" = ns[1 + 1/h - P*]

At the kink, the combined output of aII fims is Q q + 95 where
q; s the output of the §th firm and q the output of remaining firms.
Thus, substitution of q *+ q; for Q in (13) we obtain |

(14) q=sh(1-p)+1]-4

It forms the boundary between Cases 1 and 3. Later we will argue that

(14) can be interpreted as a reaction function.
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| CASE3: DOMESTIC oueopous’rsiﬂo Mo EmRY T

Under Case 3, domestic o1190po]ists charge below the tariff
limit price and there are no 1mports in this regime,

-

and the react:.on
functfon 15 obtained directly from the profit maximization for Cournot

o]igopolists. From the market demand function (4) and the cost function
—
) the profit fuéuon for the 1" firmefs <

v

a

Pq - TC

= (1% 1h)q, - 1/hs(af + q,qu - - (1.- 2F)q; + Fod)

Profit maximization requires

g e T ey
l

29,
(1+ k) - —L - 1/hs qy - (1- 2F) - 2Fq; = 0

(15) . g < SIL+orn} | *q'-
| Lo201 + FES) - 2(1 + Fhs)

e b —

provided a5 + a5 > Q"

Symmetric equilibrium requires‘qi‘= qi and q; = (n - l)qi in equili-

brium. Therefore, in equilibrium, substitute q; = (n - 1)q; in (15)
to obtain . '

S{1 _+ 2hF) RN
16 = K
(1e) | (n+1) + 2FKS

A simple description of the reaction function and Cournot
fim equilibrium output level are illustrated in diagram 4.4. Line
y MX, in diagram 4.4, is the reaction function given by equation (15).
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. Line OR 11lustrates thc condition of symuntric equilihriun. namely
= (n - l)qi. In the speciat case of n = 2, OR becomes the 45 degree

'Hne though in general it will be (n-1/n) x %0°. The intersection of OR

and MX is the Case 3 - equilibrium. In this*case'éach‘firm_produces

S(L+ 20F) | nivs of output..

3 + 2Fhs T T
b [ ' ' . ) .
i q ~
"; $(1+2Fh) s - - ¥
;_ R
( %
‘ S{1 + 2KF)
' " - 3 + ZFhS )
450
o — S{1+2hF) 3(T+2Fh q
S | 2(T+FhS)

DIAGRAM 4.4: THE REACTION FUNCTION OF ‘DOMESTIC OLIGOPOLISTS WHEN
DOMESTIC PRICE IS BELOW THE TARIFF LIMIT PRICE.



_ Diagram 4.5 shows the reaction functions for Cases 1, 2 and 3.
'\Again, for n= 2 Tine ZT is the reaction function (‘12) corresponding

| to Case 1 for all Q < Q  Lipe MX is the react'lon funct'lon (15) .
corresponding to Case 3 for all-Q > Q Line FE (equation 14) corres-

- ponds to Case 2 for Q= Q and divides the reaction functmn: space into

.?two areayy, Inside triang‘ie OFE we have Q < Q and ﬁg'nce\the firms®
-+ reéaction funct'ion- is given by ZT. Outside of the tr1ang‘le OFE, ¢ > Q*
and the reaction function MX applies. '

.q‘

G -
: X | - :
ST L0 a(d) q(H) | S(#2Fh)  PA-(1-2F) © S[h(1-p*)+1]
. : 2(1+FhS) . ek -
o

. A . .
(DIAGRAM 4.5: THE COMPOSITE REACTION PUNCTION FOR IMPORT COMPETITION,

* TARIFF -LIMIT PRICING AND DOMESTIC OLIGOPOLISTS.
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. Q is greater -than Q only outside of triangle OFE and hence |
only the segment MN of the reaction MX is relevant. 0 is less"than
;Q only inside OFE and hence HT‘is the only relevant segment of the N
reaction function ZT. ) ' ~
We now wish to show that the reaction function for the
'_representative firm is given by the cont1nuous k1nked Tine MNWT. It
will be convenient to denoteepy q(N) and q (N) the coordinates of any
point such as N. | a '
Consider an arbitrary level of output, q . chosen by the other
f1nns. If q > q (N) then equation (15) is relevant, and we fave a.
Case 3 equilibrium aleng MN. If q <q (H), the equat1on (12) is
satisfied and we have a Case 1 equilibrium along TW.
If q (H) < q <q (N) then neither equat1on (12) nor {15)
can be sat1sf1ed. Suppose q =q (H) Then line q (H)S is the locus
of all poss1b1e outcomns No point to the left of H can be the best
response, since for al] suoh points q +q < Q«' Case 1 prevails, and
profits fall as output is reduced and the fimm moves away from ZWT. No
polnt to the right of H can be the best response, since for ali such points
| \\)q * q > Q , Case 3 prevails ‘and prof1ts fall as output 1ncreases and
. .. the finm moves away from NX. Therefore, polnt H is the best response to
lan output of q (H) units by the other fims. ' ’
Accordingly, for q (H} < q < qJ(N), the best response functton
1s g1ven'by 11ne NW (equation 14). For all such p01nts Case 2 (tariff

limit pric1ng) prevatls..
2 '



Diagram 4.5 also shows that in the absence of 1mports.

smnnetrfc domestic oligopolists produce at 6'on their best response

function MNX. Hith the opening of trade, the line segment NW becomes
the relevant best response function and oligopolists operate at 0

| where the tariff Iimit price prevails. Thus, diagram 4.4 shows ‘that the

immediate effect of the Canadfan tariff has not on]y yielded a compli-
cated reaction function HNHT but also has induced additional domest1c
production relative to the ~autarky equilibrium at 6.

4.1.3 LONG-RUN EQUILIBRIUM

—

% _
In the previous section, we showed firms' Cournot equilibria
for each of the three cases when the number of flrms, n, is fixed.

Now we wil) cons1der free eutny and its impact on equilibrium in the

~Tong run for the various cases import ‘competition, tariff limit

'pr1c1ng and domestic o]1gopo]ists. ‘in tonsidering entry, we impose a

zero profit condition such that in the long run each firm earns zero
profit. We also simp]ffy by a]lowing a fractional number of firms to
avo1d the computationai problem which would be introduced by restricting

our attention to aq‘gntegral number of firms. -

Case I:  Import Competition énd Free Entry |

The easiest way to show the possible types of long-run
equilibrium output is by cons1der1ng a success1ve1y large number of

firms as shown in diagram 4. 6 by RZ’ R3, and Rs.j Note that in .

> -

.
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S(1+2Fh)

STh(1-P*41]

B - X - T E q
0 S(1+2Fh) P*-(1-2F) S[h{1-p*)+1]
2+Fhs 2

DIAGRAM 4.6: THE LONG-RUN EQUILIBRIUM OUTPUT FOR IMPORT COMPETITION,
TARIFF LIMIT PRICING AND DOMESTIC OLIGOPOLISTS ;

Fd
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where &= 1+ 4F(P - 1) + P(P - 2)
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this diagram, the scale of the horizonta] axis is 1arger than that of
the vertical. ’

The reactjon function is again 91ven by MNWT. We assume that
the numeric values of the parameter are such that, for two f1nms, the
short run equilibrium in (12) is at 62 where the best response function
WT intgrsects the symmetric equilibrium line ORé. .At G2, the price is
equal to the tariff Timit price, the comb1nedlqutput of domestic firm
is Tess than market demand at the tariff limit price, and the remaining
output is imported. | _

If profits are positive, entry will occur, and line OR rotates

counter clockwise. For point 62 to be a 1ong¥run equilibrium, the zero

| profit condition would imply that total revenue equals total cost such

that Pq - F - {1 - 2F)q - qu 0. From the above zero profit equatien

we can solve for the representative fim's output to obtain N

q ==L - 2F)-P1 £ V[(1 - 2F)-p)?
2F

P+ éF-&j :—p/ﬁ“ 4F(P - 1) + P(P-2).
2F

L

(17) . g=P+ 2F-1 + AUZ

Takeﬁ?he lesser root, we can substitute P = P into (17) to

yield the Tivm's long-run equilibrium. Thus, if Tong run equilibrium



.occurs along WT  in diagram 45 each fimm produces

(]8).. T =.jP* + o _2;} - A1/2 ‘

This long-run equilibrium occurs only if, by chance, ‘the
- tariff limit price (P ) equalsboth MC and AC, that is, if P equals
minimum average cost. If, however. the tar1ff Timit price dev1ates
from this condition, long -run equilibrium will not be restored in this .
range For tnstance, iﬁ?the tariff_11m1t price bEComes greater than the
minimum average cost, profit becomes positive and entny'of new firms
will occur until profit is zero. As entry occurs, the line OR (1n
diagram 4. 6) rotates counterc1ockw15e until firms are operat1ng ina
different regime, that is, Case 2, with no import~compet1t1on. Thus,

long run equilibrium is not 1dikely to occur under the condition of

Case 1.

Case 2: TarjfflLimit Pricing and Free Entry

If there are more than 2 firms the symmetric equilibrium line
OR rotates couﬁter-c]ockwise'. Eventually it will intersect the reaction
function -on segment NW and we have a Case II equilibrium. - In ghis case,
the combined output equals market demand .at the tariff limie pr1ce,
pr1ce equa]s the tariff price, and there are no imports. If profit
per firm is positive at G3, entry of new firms occurs. As the number of
firms increase while holding market output at Q*, we'move along NW towards

/"'\
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N. If long run equilibrium occurs along NW (that is profits are

driven to zero), equation (18) implies that output of each firm is

g Pt 2F-1) - 412 o
ar . . -

Case 3: Domestic.01igopolists and Free Entry.

1f the number of firms increases still further, the line OR
will intersect the reaction function along segment MN. This is the
case of domestic oligobology. Diagrammatically, the domestic oligo-
polistst 1ong run equ111br1um output is shown at G5 in diagram 4.6.

The price at G5 1is less than the tariff limit price, output is greater

‘than Q , and there are no imports. 1If prof1ts are positive when P is.

less than the tariff, there would still be some suboptimal capacity.
To ca]cu]ate the output of each firm in the event that long

run equ111brium occurs along MN, we notice that the zero profit condi-

tion requ1res

P-F/q-(1-2F)-Fqg=20

-

q

Substitution of P from equation {5) into the zero profit equatwon

Yields the maximum number of firms for which profit is non-negative,

that is:

-~

(19" n=13 [1/h - F/q + 2F - Fq]

S gt -

When the number of firms is fixed, the short-run equilibrium

is derived from equation (16) as

L3
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(162) _.q=S(_* 2hE)..

n+1 + 2FhS
Substitution of (19) into (16a), yields
(20) (FhS + 1)q% - hSF = 0

Hence the oligopolists' long-run equilibrium is

z FhS A
@) ey - “_ih_s'
: . F

-

Note that the denominator (1 + —%g ) is greater than unity;iwhich

Aimp]1es that q is less than 1...When market size becomes abnorma11y

e
large relative to HES, q approaches unity, the size that is required to

exhaust economies of scale. ' Q

~ \
4.2 COMPARATIVE STATICS

This section focusses on both the short-run and long-run
edui]ibrium impacts of Canadian tariff, Cana?ian market size and the
Eastman-Stykolt effect on relative plant scale in the cases where '_,//
equilibrium is along MN, NW and WT in Diagram 4.5. As mentioned in
Section 4.1, relative plant scale in our model is equ1va1ent to output
Ieve1 (q) since the American plants are assumed to produce at eff1c1ent
scale which is normalized at a value of ' un1ty. We will show that the

Eastman-Stykolt model implies the interaction of small market ;jze (the

~
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rec1proca1 of large market size, S) with tariff protection shou]d lead
to a negative coefficient in our regression. Comparative static
‘techniques will be used to demonstrate fbr each of the three different-
cases. the following re]ationships. a) re]ative plant size and tariff
protection (aq/aP ); D) relative plant size and market size (aq/as),
and c¢) relative plant size and Eastman-Stykolt effect (a q/aSaP ).

MU EOETLN AP PRI LMY SRS e g

4.2.1 Short-Run With No Entry

e Ta Rt~

In Case I where the tariff limit price. prevails and 1ndustry

ammen

output lies below Q » the short-run equi?ibr1um output for each firm is

E b L

given by the best response function, namely q = -~ é; = 2F) . Clearly

, aq/aP = 1/2F > 0. Thus, an increase in Canad1an tariff (ahd hence an
increase in P*) will have a bq;itibe effect on relative p1§nt scale if
firms behave competitively by equating P" to the marginal cost of
production. D1agram 4. 7 shows that re]at1ve plant scale w111 expand
from q; to q1 along the marg1na1 cost curve.1n response to an increase

in Canadian tariff protection from P to P

0 1°
. Note that when the tariff has g.'h'1ncreased the total

quantity demanded.is reduced from Qo to Q]. The posztive increase in
re]at1ve plant size to an increase in P can aiso be shown in d1agram '
4.6 by an outward shift of the best response function (Tine WT) along
the symmetric equilfbrium 1ine QR2S. ‘

| Relative plant scale, however, will not be affected whenaf
‘Canad1an market size becomes. large. Analytically, it is clear that

3g/as = .' D1agrmnn;t1ca11y we see that with P remaining fixed at P;,

B
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DIAGRAM 4.7: THE SHORT-RUN IMPACT OF CANADIAN TARIFF PROTECTION ON
| RELATIVE PLANT SCALE, CASE 1.

PO

-~

the increase in market size (as shown in an outw rd rotation of market
demand curve in diagram 4.8) will not'aff?cf/;;::inal-cost and hence

J

*
the profit maximization position of firms\at qq -
The increased demand is absorbed)by increased imports abroad

L

. . * ‘
as given by the difference BC in diagram 4.8. If 3q/3P > 0 and 3g/3S =0
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it fbl]ous that there is no Eastman-StykoIt effect on relative plant
-scale, that is 3 q/aP S = 0. '

Case 2:  Tariff Limit Pricing and No Entry

In Case 2, the industry -output Q" is determined at the kink

REPRESENTATIVE FIRM

_ Price
Price, MC - ~
»
S . MC
. l//”/,z’/z/
Po _ -
‘ ‘l
{
{
= [
P | _
|
v .
—E q -
3 qo -

DIAGRAM 4.8:  THE SHORT-RUN IMPACT OF MARKET SIZE ON RELATIVE PLANT

~

SCALE, CASE 1.

N *
of the market demand curve where P = P . Under these circumstances,

S

0

the best +esponse function is given from (14) as q =.86[h(1 - P )+ 1] - q .

Symmetric equilibrium, however, requires that q

(n - 1)q).

Therefore,



as shoun 1n Section 4.1.3 above. in equilibr1um the representative
© firms® output at the tariff limit price becomes '

@& r""ﬁfhﬂ.-f’*)nl- e

The 1mpact of Canadian tariff protection on relative p]ant

| scale is negative, as

.*Sh
3q/IP = < 03 $>0,n>0,h>0

This invefse relationship between tariff protection'end relative plant

scale is shown in diagram 4.9. The line segment NW depicts the best
response fumction in equation (14). Hence, an increase in P moves the
-A\~/’"““wasegment toNW along 00 1ine for a fixed number of firms.

Intu1tive1y. an increase in tc moves us up the Mirket “demand curve to

:
:
3
<
!
¥
:
!
$
3

P

- - the new kink. Total output is lower with the same number of firms. .
| Market size, however, has a positive impact on relative plant scale.
From equation (22) aq/3S = 1/nth(1 - P ) + 1] which is positive prov1ded
that 1+ h({1 - P ) > 0aor a]ternat1ve1y, 1+ 1/h> P This condition
"is guaranteed because the expression (1 + 1/h) is the 1ntercept of the
market demend function and, for the problem to be mean1ngfu1 it exceeds:
.P as shown in_Diagram 4.3.

Diagrammatically, the positive influence of market size on
relative plant scale is shown in Diagram 4.10 as an outward shift of
line NW to N W along line OR. The equilibrium output of the represen-

tative firm rises from q(O ) to q{(0.). In terms of the demand curve,

AN
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DIAGRAM 4.9:  THE SHORT-RUN IMPACT OF CANADIAN TARIFF PROTECTION.ON
- RELATIVE PLANT SCALE, CASE 2.

q
[ R Al
N _
F ~
-
y \ ]
? T Xo .
' S~
.
- ™~ \
G ~_
1 ~u )
" _ NG 4 ’
X0 ‘ X \ X T,
DIAGRAM 4.10: THE SHORT-RUN IMPACT OF MARKET SIZE ON RELATIVE PLANT

SCALE, CASE 2.-
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_ the shift is 1fke BG in diagram 4.8.

. The cross-partial derivative of relative p1ant scale~uith
respect to market size and tariff protection is negative. From ‘
equation (22) 3 q/aSaP = -h/n uhich is negative because the price -

_e]asticity of demand, h, has been.defined to be'positive_and the

number of firms (n) is c1ear1y oOSitive. This Eastman-Stykolt effect
on industry equi]ibrium (and hence-firm equilibrium) is shown ir
diagram 4.11 as a simu]taneous increase in both tariff protecﬁion—aDd
1narket size variable .
Initia]]y,iinéystry output has 1ncreased from (a to b) in’
reSponse to a rise in market size from 50 to S] for each level of |

tariff protection. P;. However, when tariff protection also increased

1ndustry output is reduced from (b to ¢). Thus~d1agram 4.11 shows that - -

the Eastman-Styko]t effect on industry output (and according]y on
re]ative p]ant scale with a fixed number of firms} is negative

Eastman and’ Styko]t (1967), however, argued that the scdle reduc1ng

effects of the tariff would be /moge important in small markets, which
would imply that azq/aP*aS shodT:‘;;\RFsitive Thus-the negative

cross partial derivative obtained in” our mode] is the opp051te of the

PR
.

usual Eastman-Styko]t effect. Lo =
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DIAGRAM 4.11: THE EASTMAN-STYKOLT EFFECT ON INDUSTRY QUTPUT IN THE
SHORT-RUN, CASE 2.

a

Case 3: Domestic 0ligopolists and No Entry

r"“"“\3 Domestic oligopolists, in Case 3, charge a price intermediate
between the tariff limit and the world price. From the best response

function in (15), the oligopo1ists' equilibrium is derived in (16)

n+1 + 2FhS (n + 1 + 2FhS)

This positive influence of market size on relative plant scale is also
shown in diagram 4.12. “The line segment MN reflects the best response
function in (15). For a given number of firms, oligopolist output

equilibrium G5 is determined at the intersection of line ORS and the
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best response function given by line MN. Now an increase in the
‘Canadian market size is Seen to shift the best response funct1on
outward from MN to H H a]ong 1ine ORS. This outward shift of the
best response function for a given number of firms results in a posi-
tive increase in relative plant size from G5 to a higher equi]ibrium GG.

The fact that domestic o1igopolists ignore the tariff limit
. price would imply that an increase in tariff protection is not expected
to” 1nf1uence their scale of operation. Thus aq/aP 1s.zero because
the 1ine segment MN in diagram 4.12 is unchanged in response to changes
in the tariff limit price. Analytically, it is clear from (16a) that
2%q/353P" = 0 as well. |
qt

S(1+2nF) (W

s
+

DIAGRAM 4.12: SHOWING THE POSITIVE INFLUENCE OF MARKRT SIZE ON RELATIVE
PLANT SCALE IN THE. SHORT-RUN, CASE 3.
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4.2.2  Long-Run Equilibrium With Free Entry

This-section presents the long run 1ﬁpacts of tariffs,‘
market size and their joint effect (the Eastman-Stykolt effect) on

relative plant scaIe, taking into account entry of new firms.

Case 1: Import Competition Hifh Entny

As discussed ear]ier in Section 4.1.3, the Zimport competing
firms! lTong run equilibrium is not determ1ned in this range. Con-
sequently, the influence of Canadian tariff protection, market size and

‘the Eastman-Stykolt effect on relative plant scale becomes undefined.

{ng With Free Entry
ri
the Ampact of tariff on relative

Case 2:  Tariff Limit Pri

The easiest way to sh
plant scale is through a diagr 5y$as 4.13. Suppose the initial
relative plant scale is q; and price (P;)is equal to the unit cost of
Production such that firms are in a zero profit position An ihcrease\
in the tariff limit price from P0 to P will result in positive profits
for existing firms at initial q0 Thjs pure profit, measured as the
distance DA in diagram 4.13 encouraﬁgispotent1a1 entrants, even at a
scale below minimum efficient plant size. _

Entry will ?ontinue until profit is zero at B on the long run
average cost curve or Until\the‘systen starts to move down the demand
curve. Hence, each existing firm in the lbng run is expected to

operate a smaTler relative plant scale (q;) and incur a higher unit
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DIAGRAM 4.13: THE NEGATIVE INFLUENCE OF TARIFF RﬁbTECTION ON CANADIAN

cost at B on the long run average cost curve.kiﬁﬁlytica11y, this
.

RELATIVE PLANT SCALE IN THE LO

RUN, CASE II.

. negative influence'of tariff protection on relative plant

scale can be seen from the firm's output in equation (18) as

q= B+ 2F1) - [1+4F(P-1) +
. 2F '

PP - 2)

L

From the above equation (18), aq/aP* = é%—[3 - 2(2F + P*)].

*
The second term 2(2F + P )} > 3 since average fixed cost is positive -

and the tariff limit price is assumed to exceed unity. An increase

in Canadian tariff protection will result in excessive entry with

each firm operating plants below the minimum

T e i ——— A .

efficient scale than
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the market could accommodate. R e A

' Also, the,impaét o?mboth the market size and the Eastman--
Stykolt effect on relative plant scale is zero. Analytically, this
s obvious from equation (18) since 39/3S = 0 and azq/aSP‘ = 0,

X -~

Case 3: Domestic Oligopolists with Free Entry. - - .-

In case 3, domestic oligopolists maximize profits at the same
equilibrium regardless of the changes in Canadian tariff protection4.
Thus, 1increased tariff protection is not expected to iﬁf]uence oligo-
polists' scale of manufacturing ﬁ]ants 'Caﬁadp. From the long run
equilibrium in equation (21), 1t is'clear that 3q/3P" is zero.

Market size, however, is seen to exert a positive influence
on relative plant scale. The easiest way to show the ﬁbsitive impact

of market size on relative plant scale is through equation (20).

Specifically from equation (20) aq/3s = hF( - q°) , which is
2q(1 + Fhs) \
positive because, in equilibrium, q is less than unity as qemonstrated
in équation {21). _
. Since aq/aP* is independent of pr the cross partial (azq/aP*S)
1s‘a]$6 iero. ‘Hence, the Eastmgn-spyko1t effect does not operate
when oligopolists charge a price intermediate between the tariff limit

-

and the world price.
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Summary of the Expected Signs: Cases 1, 2 and 3 With and ﬁithout

db", o Free Entry

Table 4.1 presents a summary of the comparative‘ static

1

results of tariff, market size and the B3Stmdn-Stykolt effect on -

relative plant scale. For each case, we report the predicted sign

under conditions of no entry and freg'entry equilibrium. Under Case 1

for example, with no entry, the expected impact of an increase in
Canadian tariff on relative plant scale (aq/aP*) is positive (+).

Similarly, for Case 2, with no entry,.the expected influence of tariff

- on plant scale becomes negative (-). However, for Case 3, the influence

of tariff on plant scale is zero. Table 4.1 also shows that the Eastman-

Stykolt effect (azq/aSaP*) only exists with no entry under €ase 2.

With free entry, the tariff 1eve1‘continues to exert a negative impact

on relative plant scale buf the Eastman-Stykolt effect disappeﬁrs.
Eastman and St&ko]t (1967, 102-103), predicted that the

Canadian tariff exerted a more deleterious effect on relative plant scale

when the size of the Canadian market is small relative to minimum effi-

cient plant scaié. This impiies that the cross-partial derivative

* ‘ *
azq/aP 35S should be positive. Our model, however, shows that azq/aP as
is negative and is not in the direction:predicted by Eastman and Stykolt.

Specifically aquaP*%s is non-zero only in Case 2 with no entry but its
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" {nfluence on relative plant scale is the opposite of what Eastman
and Stykolt had predicted. : | . -- RS
In our model, the apparently perverse impact of the Eastman- \
Stykolt effect on relative plant scale can be resolved by examining
the interaction of two cases: a) domestic oligopoly, and b) tariff
Timit pricing. In- these cases we assumed that the behaviour of the .
ppnaqiﬁn economy can be approximated by Courhbt oligopolists who either
'price at the tariff limit price or operate plant size too small to
exhaust_all produétion economies of scale. . For instance, under free
sentry equilibrium we would expect- a) the Canadian tariff exerts a
- Anegétive influence on relative plant scale, and b) Canadian\market -
size is irrelevant in explaining plant scale. With no entry, howeveh,'_
the tariff continues to exert a negative impact on plant scale but now
the market size becomes important.

Hence, when market size is sma1l re]at1ve to minimum eff1c1ent )
plant sca]e. the tariff is important and is_negatively related to plant:
scale. When market size is large relative to minimum efficient plant,
the tariff influence on plant scale becomes negligible. This expected
relationship between the tariff impact on relative plant scale for
different sizes of the Canadian market is depicted in Diagram 4.14!

Suppose the Canadian market size is small relative to f
minimum efficient plant scale and is given at $4 in diagram 4.14. In
this small market size, Case 2 is relevant and we would expect the tariff
to have a negative effect on plant scale such as (aq/aP*)i. In a large

market such as 52, Case 3 is relevant and the impact of the tariff on

- -
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DIAGRAM 4.14:

THE INFLUENCE OF CANADIAN TARIFF PROTECTION ON RELATIVE
PLANT SCALE WHEN THE MARKET SIZE IS EITHER SMALL OR
LARGE RELATIVE TO MINIMUM EFFICIENT PLANT SCALE.

plant scale becomes negligible. Thus, when we estimate the Fastman-
Stykolt effect on relative plant scale we wiil observe a positive

association between plant scale and the Eastman-Stykolt variable as

shown by line ET 1in Diagram 4.14.
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4.3 IMPLICATIONS FOR TESTING THE EASTMAN AND STYKOLT HYPOTHESIS

The preceding model of the determinants of relati;e plant
scale appears “to be the first explicit treatment of the effect of .
tariffs on relative plant scale. The model implies that relative
plant size should be negatively related to smal] market size, negatively _
related to tariffs and negatf&ely related to the interaction of the two.
Eastman and Stykolt (1967) conjectured that in industries
where MES is large relative to the size of the market,we would expect a
greater impact of trade protection on scale inefficiency. ‘Furthermore,
§cale inefficiency would be more pronounced in those industries where
sellers recpgniie their oligopolistic interdependence. These prOposi-
tions by Eastman and Stykolt are captured in this model by the 1nteraction.
of small market size and trade protection though without a model with
collusion. Hence, the assumption of collusive oligopolistic behaviour
%s unnecessary. Thus, the use of a four-firm seller concentration as
a surrogate measure to capture firm collusion also seems unnecessary.
In fact, q and n are simultaneously determined in this model and concen-
tration is closely related to n (it equals 4 « Q/n). Consequently, we
would introduce simultaneous equation bias if we were to include concen-

tration in a regression explaining plant scale.
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4.4.1 EXPEC'Jb'Slﬁﬂé OF ADDITIONAL VARIABLES

The Cournot model could be extended to allow for thé

“influence of foreign tariffs and non-tariff barriers but that seems -

quite comp]icated. Accordingly, we hypothesize without proof the signs
we expect for the additional variables included in our regression

anmalysis.

Canadian NTBs

Canadian NTBs serve to insulate the domestic market from the
larger foreign market and }ead to higher domestic prices via the
physical limitation on imports. The greater the degree of protection
from efficient foreign competition, the more likely firms will compete
among themselves in a small doﬁes?ﬁc market and produce output levels
below the level at which unit prq&uction cost attains its minimum-level.

Thus, 'a negative association is”éxpécted between Canadian NTBs and

relative plant scale.

The Interaction of Canadian NTBS and Market Size

The interaction of Canadian NTBs with market size works in

an analogous manner to other composite variables in promoting scale

efficiency. For instance, when the market size is large relative to
MES, the impaét of Canadian NTBs on relative plant scale disappears.
This means we would expect the cross partial derivative of market

/

size and NTBs on relative plant scale to be positive.

h
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US Tariff Proiection

US tariff protection promotes scale Inefficiency by separating
the Canadian market'from the larger US market. - 8y restricting Canadian

Producers to serve the CaQ<:ién market, firms are encouraged to construct
f

scale inefficient plants. the US tariffs were reduced, Canadian

producers would have greateraccess to the large US‘market and accordingly

able to realize economies of scale (Wonnacott and Wonnacott, 182,

413-414). Thus, a negative reldtionship is predicted between US tariff -::
protection and relative plant size. Further discussion of the role of \\;

US tariffs in preventing scale efficiency is provided in Section 3.1.3.1. -~

The Interaction of US Tariff Protection and Canadian Market Size

Clearly, the presence of US tariff protection reduces Canadian
exporﬁ market opportunities and induces scale' inefficiency. If, however,
the Canadian market becomes large relative to the output of a minimum
efficient plant, the influence of US tar{ff on relative plant scale
should diminish. Conversely, when Capadian market is small, US tariff
protection is expected to exert a negative impact on q. Therefore, the
Cross partial effect of US tariff and Canadian market size on relative

plant scale is expected to be positive.

US Non-Tariff Barriers (NTBs)

Like US tariff, US NTBs reduce Canadian export potentials and
accordingly promote scale inefficient operation. Thus‘ negative

relationship is expected between relative plant scale and US NTBs.

—



s The Interaction of US NTBs and Canadian Market Size

When the Canadian market s large relative to MES 1eve1
the impact of US NTBs on relative plant scale disappears. In 1nstances
where Canadian market is smail relative to MES, US HTBs is expected to
exert a negative impact on relative plant scale. Therefore, the crbs§
partial deriyative of market size and US NTBs on relative plant scale
is predicted o be positive. |

4.4.2 Other Variables

\\%. B In addition to US tariff, US NTBs and Canadian NTBs, there

are other variabIes including subsidy, transportation cost, product

-
»
I
~
e
x
.
N
¥

differentiation and Research and Development used to explain relative
- plant §ca1e. These cbhtro] variables have been employed by many authors
A ' inc]ud%ng Baldwin and Gorecki (1983c) to explain relative plant scale.
For convenience, we have discussed and incorporated these var1ab1es

in our regression analysis.

Canadian Subsidy

Canadian subsidy is expected to prevent scale efficiency by
raising the domestic price received by the producer above the world
‘\ pricé by the full amount of the subsidy {Moroz, 1884, 11). By raising
domestic price above the world price of imports, the subsidy separates
the Canadian market from the rest of the world and encourages firms to
- build scale inefficient plants. Thus, a negative re]ationghip is

expected between subsidy and relative plant scale.
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Interaction With Canadian Market Size

The 1nf1uenee of transportation costs on reiative plant
;cale depends crucial]y on unit production cost (UPC) relative to out-
bound unit transportation cost (UTC) Firms would expand average '
plant size to the point where the 1ncrementa1 saving accruing from
declining average production cost equa]s the 1ncrementaP cost of
transporting the increased output to distant customers. Scherer
(1973, 38) argues that firms would build that particular plant size

o by minimizing average total cost (ATC) which is the sum of UPC and uTC.

' Diagram 4.15 describes the relationship . between un1t trans-
portation cost, unit production cost and the minimum point on the average
total cost curve. The continuous decline of UPC means that unit produc-
tion cost-falls as output is expanded towards the MES plant, X. As
1ncreased output is shipped to more distant markets, unit transportat1on
cost 1ncreases_and 1s_ref1ected in the upward slope of UTC curve. -

Average total cost is minimized-at a smaller output level 0X
and a higher than minimm unit production cost, namely CX of UTC.and BX
of UPC. The scale of production might be smaller or larger than 0X
depending on the size of the relevant market. If the-national market
becomes large (North American rather than across Canada), UTC would be
lesser relative to UPC and average plant size uou!d be larger than 0X.

" Such trade would provide increased opprotunities for Canddfan industrial
piants to expand their scale of produ;tﬂon towards the MES level and
accordingly the Eastman-S}iﬁgfz\effect on relative plant .is expected
to be positive. -

—l T T
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DIAGRAM 4.15: RELATIONSHIP BETWEEN UNIT TRANSPORTATION COST, UNIT

PRODUCTION COST AND THE MINIMUM POINT ON THE AVERAGE
TOTAL COST CURVE

ATC denotes Average Total Cost

‘ .
UPC denotes Unit Production Cost -
UTC denotes Unit Transportation Cost

X is the Minimum Efficient Scale Plant

Source: Scherer (1973, 38)



Product Differentiation L _
B Pro§uct'&1fferent1ation, created hy.10catjone1 advantages,
cuStomers' br;nd Toyalty aqg physical product attribute might influence
tﬁe extent ot suboptimal capacity. Product differentiation results in
decreasing the price elasticity of demand -and aTlows firms to exert -a
control over the demand for their products. The more effective is the
market demand control the greater is_ the firms'-market power and hence
its ability to.raise price above minimum ayerage cost of production. _
Baldwin and Gorecki (1983C, 42), describe product differentiation as
a ?rent'yieidipg asset" which permits a tirm to command a "price
premium" to offset the higher cost incurred 1ri operati’_rag a suboptimal
p]ant'relative to the cost assoclated of a MES plant. This leads to a
positive association between product differentiation and suboptimal

capacity.

Rese¢arch and Development (R & D)

In deve]obing and processing new productive techniques,
heavy initial expendituree are‘réquired oﬁ R&D. These expenditures
which are nece;sary'to implement new efficient productive equipments
may create a barrier'for existing plants to expand towards the MES level
or the entry of plants at MES level. Baldwin and Gorecki™ (1983C, 42)
”“argued that R & D works in an analogous manner as advertising in

promoting scale -efficjent’ plants.

-

~ Variance in Margins

_ The theoretical relationship between var1ance In margins and
'neJat1ve plant sca1e has been developed by Baldwin and Goreck1 (1983C, 46).
- 'They argued that the large variation in earnings ratio within an industry,

the more Tikely will small and large firms co-exist side by side..

»
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Sbecffica]]y. they suggested that the variance in margin or she "coeffi-
) R : .
cient of varfation is another proxy for market segmentatfon® which
induces firms to systmtically construct plants below MES 'level. A
: negative reIationsh1p is hypothesized between relative p]ant sca1e and

vardance in. margins.

-

Cost bisadvantége Ratio .

-

-

The cost disadvantage ratio, defined as the cost incurred in
operating a suboptima1 scale p]ant relative to the cost assocfated with
an MES pIant. might influenceé the extent of suboptima1 capacity. Usually
the cost disadvantage ratio 1s reflected hy the s]ope of the long-run .
average cost curve below MES plant. Scherer et. al. (1975,‘80)
estimates the cost pena]ty by a plsnt size equal to 1/3 of MES; whereas,
Pratten (1971), Weiss (1976 131), Gupta and Fuss- (1979, 17-24) provided
estimates of the cost pena]ty at 1/2 of an MES plant. Unlike these
studies, Baldwin and Gorecki {1983c,36) used a proxy measure of the cost
disadvantage ratiq as "the rafio of value added per man-hour of the
smal]est plants accounting for 50 per c'nt of ipdustry employments,
divided by the value added per man-hour of tﬁsﬂiérgest plants accounting
for'50 per cent of industry employment® In our study we have employed
two measures df the cost disadvantage ratio: a) the Gupts and Fuss
cost pena}ty at 1/2 of MES plant, and b) the Baldwin and Gorecki
proxy measure.

If the long-run average cost curve rises .sharply below the
MES plant level, we would expect increased pressure on firms to build
efficient plant scale. Conversely, if the cost curve falls less steep1y
below MES, the cost disadvantage ratio becomes insigdificant, suggesting
that firms might build suboptimal sized p1dnts. Thus, a negative

association between suboptimal capacity and the cost d1sadvantage ratio

is hypothes1zed



93

FOOTNOTES

Chapter 4

1. ~Let units of output be chosen so~
equals 1. Let units ofrprice be

cost equals 1. Then the relative size of the market,

by thg conqition
1 = H(S)

p—

that the output of a MES plant
chosen so that minimug‘average
» 15 defined

N

L 7N

and the elasticity of demand.at the .competitive output level, h, is.

defined by .
he - PAQ _ _1dH(S)IT
-1 - el

S 3 and h m.

Substituting equation (1) for H(Q} in the exbression yields

2 Solving S = (A - 1)/g and h'= 1/(A - 1) for A and g yields

A

1+ 1/h
1/hS

"

q
Substituting into equation (1) yi
P=1+1/h - Q/hS

elds

3.  We assume here that imports from the rest of the world are large
enough to begin with so .that the market is not driven to the ‘kink,

and hence, Case 2.

4. This condition holds as Tong as tariffs do not falil substantially

enough to-move us back into Case

3. :



CHAPTER 5
NON-TARIFF BARRIERS

As mentioned in chapter 3, previous studies have found tariff

. protection variable to be statistical]y insignif1cant in a regression
equation explaining scale 1neffic1ency. “Such insignificant tar:ff esti-
mates might be due to the prob1em of misspecification; for exampie,

failure to incorporate US tariff and US-Canadian non-tariff barriers to
1nternationa] trade in manufactured goods.. In recent years, many writers .
have emphasized the importance of non-tarlff barriers part1cular1y following
the Kennedy Round (1964-67) and more recently the Tokyo Round (1973-79) of

tariff reductions on a wide-range of manufactured gopds].' For 1nstance,
in their stedy on the determinants of protection in the US econemy, Ray
and Marvel (1983, 453) found that "in many cases tariffs have been
rep]aced or suppIemented by the prol1ferat1on on non-tari¥ff impediments
to trade". Also, the MacDonald Comm15510n (1984, 312) have repeatedly *
raised great concern about Von-tar1ff barriers which have been growing in
importance re1ative to tariffs. The Commissioners cited “measures of
contingent protection“-;;;f“laws or regulations as the main forms of US
barrjers affecting Canadian exports". |

Hence, this chapter is concerned with the identificetion and
measurements of non-tariff barriers relying mainly on existing 1iterature.

Section 5.2 describes the identification and the number of ways in which

9
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, non-tariff _barriers can be measured. and the advdntages of each method.
, Next _Section 5.2 reports and describes a re]ative]y unexp]oited source

Jof data on non-tariff barriers re1eased by the U.S. International Trade

Commission 1n 1975 that will be 1ncorporated into our empirical model.

5.1 Identifying Non-Tariff Barriers

" A wide range of non-tariff barriers exist such as import

. . quotas, government Procurement policies and production subsidies. " Not

only are there many disgimilar non-tariff bérrie?s but they are often

difficult to fdentify‘especial]y in thg case of custom c]éarance-pro-

cedures and consular formalities. In particular %ﬁe presence of multiple

non-tariff barriers make the task'of’identifying'tqe individual impact of

-. non-tariff impediments on outpqt and'p;ice extremely difficult. This
wide éppIication of non-tariff barriers led Balassa (1973, 422) to define
non-tariff protection afforded to domestic 1ndustny as ‘new protectionism’

* with that of tariff‘protection as 'old protectionism'. A useful
classification of non-tariff barriers is provided by Inglo Walters (1972,
336-338).

Iype I. Po1ic1eg and practices designed spec1f1ca11y to expand

exports or impede 1mports

Type II. Measures intended to deal primarily with problems not

related to trade, but which are from time to time



purposely used fbr trade restrictive reasons.,

nge III. Measures 1ntended to deal only with non-trade related
~ problems but whose effects .unavoidably spill over into the

“trade sector.

5.1.1 Measurement of Non-Tariff Barriers

. fhere are at least two different épproaches to measuring
non-tariff bar:ri'er5° a) “Counting_ or. the inventory approach method",
b) tariff equivalence. The count1¥g dpproach was extensively emp]oyed
by Walters (1972) to approximate 1mport-d1rected Type I or Type II non-
tariff barriers by applying the following: formula:

Ay = ;% * 100 '
J
where'NR represents the number of commodities subjeht to non-tariff
barr%ersﬁwithin a 2-digit Standard Industrial Trade Classification;
and ZNJ is the total number of indiviqualicommodities included in that.

class. . : | e

<

The counting method-i]lows easy computation of the percentage.

of commodities subjected to quantitative restriction, especially where
several types and non-transparent non-tariff barriers exist.  Adopting
the above index of non-tariff barrier incidence, Walters computed the

percentage of commodities subJected to quant1tat1ve restriction for

many western economies, including the US and Canada in 1967. Table 5.1

»

and
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TABLE 5.1

Coverage of Non-Tariff.Import Barriers (bér cent of cGnmod1t1q§“

Covered by NTBs with Each Commodity Group)

Commodity Group U.s. Canada
Live Animals - 17 17
Meat : 25° 8
Datry : ' 50 - 50
Fish ~ . . 25 --
Cereals o | 14 26
Fruit L -- -
- Sugar N ' _ 33 -—
Coffee, tea, cocoa, spices - --
~ Feeds , ' - --
Miscellaneous Food Preparation -- 33
Beverages o 20 20
Tobacco ‘ 33 --
~ Hides and Skins' _ 12 --
011, seeds and nuts | 1 --
Crude rubber - --
Wood and cork -- 27
Pulp and waste paper R -
Textite Fibers 8 --
Crude Minerals and Fertilizers -- -
Metal Ores and Scrap : -- --
Miscellaneous Crude Animals/Vegetabies
Materials _ -- -
Coal, Coke and Briquettes e 20
Petroleum « 25 -
Gas . - -

-- denotes not available.

SOURCE: Ingo Walters, (1972, 347)
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shows that non-tariff barriers are applied more on the agricultural.
sectQrs such as diary and cereqls; and less regularly on industrial

produgts. ] ‘ .
Table 5.1 also shows that US non-tariff barriers are imposed

on 2 comparatively wider fange of commodities than on the.Canadiqn
counterpart products. This product. coverage of non-tariff barriers °

incidence,-however, should be interpreted with caution. In other ‘words,

. the non-tariff barrier- incidence “merely catalogues the nature and

frequency with which certain non-tariff barriers are appTiEqiyo product
groups,;. but fails to provide any indication as to the actual'm&gnitude
of the restriction" '(Ronnigen and Yeats, 1976, 613).

RS ~The above criticism levelled against the 1nventory apprqgch - -
method- to ‘measuring non-tariff barriers has given rise to the calcu- -
lation of non-tariff protection over and above the protection afforded
by tariff. This concept of tariff equivalence is defined by Bhagwati
(1965, 53) in "the sense that a tariff rate would produce an import
level which, if alternatively set as a quota would produce an identical
discrepancy between foreign and domestic price". The tariff equivalent
method has been adbpted by Moroz {1984, 13) to estimate the tariff
equi§a1ence of all non-tariff barriers across all Canadian industries.

Basically,. there are two approaches to measuring the tariff
equivalent of non-tariff barriers: comparative‘bricigana]ysis and the

elasticity approach.
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Comparative Price Ana{xgjs

Comparative price ana]ysis of the measurement of non-tariff
barriers assumes that the protection afforded to domestic producers is
approximated 'by the extent to which the price pa1d to the producers
exceeds the world price for imports (Glismann and Neu, 1971, 246; Moroz,
1984. 9-10). In other words, the degree of prptection (TE)
provided by non-tariff barriers is obtained from the following fbrmu]a;

where pd and Pe represeht domestic and foreign price in.one ef the
currencies,

The application of the comparative price analys1s ]argely
depends on the type of the product under ‘consideration. Glismann and
Neu (1971 246), for example, have argued that when the product is’
homogeneous, data on domestic prices can be obtained through the
Business International Statistics while the world price is approxi-

mated by the lowest observed price of importsz.

Adopting comparative price analysis to estimate non;tariff

- barriers, Ronnigen and Yeats (1976, 623) developed estimates for 15

developed countries and showed that the estimates renge from "about 25%
in the US to approximately 60% in Japan". This wide variability in the

comparative price estimates of non-tariff barriers could arise from the
problems of a) acquiring observations on identical product at identical

trade levels, and b) the presence of market imperfections (Moroz, 1984, .15).

-~



Hence, the comparative price estimates are unreliable.in measuring
the non-tariff protectdon afforded to domestic producers.

. . Elast‘lc‘lty Approach .

The elasticity approach.is important in measuring the effect

of non-tariff barriers on the value of imports in cases where "neither

. homogeneous products nor oomﬁarable commodity-groups are avajlable
(617smann and Neu, 1971, 25t).

To estimate the extent of the tariff
rate (TQ) required ‘to induce a given change in the quant1ty of imports
(Moroz, 1984, 16) provides ‘the following formula:

My ey ' )
_ CTg = —t -(___).

T T T T R YT T AT TR ranad -
AT . 3 g .

where AQ_ 1is the change in imports Induced by non-tariff barriers;
| Q, s the pre-non-tariff barriers level of imports; t is the tariff
rate and "m is the import price elasticity of -demand.

-

Infonnation on the level of 1mports and 1mport price elasti-
city requTred to calculate the tar1ff rate (TQ) is obtained from the
appropriate import demand function. For instance, Glismann and Neu

(1971, 251) specified the import demand function in logarithmic
forw as: |

' m
(1) log Q; = &5 + &, log fa + 8, Tog C

where o" and pd denote import and domestic prices; C is the leve] of

2 de ort price and income elasti-
city, respectively. : =S

comestic consumption; 6] and &
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Import prioe,: however, is deter’minetl partly by non-;tariff
barriers, namely import quotas. Thus, a separate equation is required

. to estimate pm.‘ In logarithmic form, the import price eqoatioo is:

(2) Tog o™ =+ 6 + 5, Tog Q + 55 log pd

where - Q 15 the 1evel 6f quota; 84 and & are’the appropriate
elasticities (Glismann and Neu, 1971, 251; Moroz, 1984, 16-81).

Finally, the appropriate information needed to caIcu]ate
TQ are obtained from equations (1)‘and (2). Besides import quotas,
there is a production subsidy which influences the price received by
the producer but not the price paid by the consumer. The theoretical
relationship between the subsidy and domestic production has also been
investigated by Moroz (1984, 22-23). Specitical]y, Moroz argued that in
2 small open economy domestic producers receive a price above the landed
price of imports by the full amount .Ef the subsidy whﬂ_e consumers
continue to face the world price. This re]ationship between production
subsidy and producer price is depicted in diagram's 1.

In the absence of a subsidy, the world price pHO detenn1nes
the volume of imports (CB) and the level of domestic production {0cC).
With the imposition of the subsidy and for non-tariff barriers, however,
the supply curve SS is lowered to SS] and the 1eve1 of 1mp?s are dis-

"placed by CE increase of domestic production. Hence, the price received

by producers increases from PHO to PH]' Consumers, however, are not

affected by the new worlo price PH]‘ They continue to face the originail

price PWO'
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DIAGRAM 5.1 X _
The Relationship Between Production Subsidy, Producer Price and the
- | Level of Imports
. Price - ' D
/ ~
[
P — A
p [ L
~ - h
/ -
s | ‘
st~
= |
: I
T’ | :
0 c E - Output”

DD denotes Demand Curve
SS denotes Supply Curve

PHO denotes world price

P denotes world price (including subsidy)

SOURCE: Moroz, (1924. Figures 3, 11).



- dimportance of non-tariff barriers over tariff protection in protect\eg‘

5.1.2  CONCLUSION

Many studies have repeatedly documented the relative

inefficient manufacturing industries. However, none of the studies,/
pfovides a reliable method tﬁ estimate the impact of'non-taHfo

barriers on the extent'of.suboptimaI capacity in Canada. .F;r in ancé, '
each of the two different ways of measuring'NTBs‘(the’invento and

tariff equivalence). has certain advantages and disadvaﬁtages. roz

- (1984), howeveﬁ,uhas provided a more useful method of estimating NTBs,

by measuring'the protection over and above the protection afforded by
tariff. _ S

{}
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5.2 °  US Tariff Commission Data on Non-Tariff Barriers and
- US Tariff

1
-

 This section describes inwdetail the scurces involved in.
assembling the data set on non-tariff barriers and US tariff protection to be
used in explaining relative plant scale across Canadian manufacturing ,’/__“'
industries. . This study makes use of Ingo Walter's inventory approach,'\\

_the method to estimate import and subsidy non-tariff barriers. Moroz is \\\\\\

currently involved in estimating the tariff equivalents oflvérious non-
tariff barriers and thus Pis data are not.made available to use;- The
data on Canadian-US non-tariff barriers and US tariff protection were
obtained from the US International Trade Commission (USTC, 1975).

Lo
- obtained two measures of US tariff protection: a) US nominal rate of :

protection, .and. b) Post Kennedy Round Rate ‘
For each country, the USTC created a/matrix for 15 types of
quantitative_restrictions over 1318 items of t five digit Brussels

Tariff Nomenclature. The types of quantitative restrictions were:

1. Bilateral quota -
2. Global quota .
3. Quota (unspecified)

~ 4. Prohibited imports (embargoes)
S. State trading
6. -Automatic licensing
7. Liberal Tlicensing ¢ : -

8. Discretionary licensing
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9. Licensing (uneuspenaed)
10, Hfﬁimqm price system
11. <Seesoﬁa1 festriction |
12. Restrietfon (unspecified)
13. -.Export restraiet
14. Suspended import restrict1ons'

15. Mixing regulations

The 1ndex of non-tariff barriers, published by US Trade
Commission is théPactual number of non—tarlff barriers as a percentage .
of -the tota] possible within the Standard Industrial Classification
. (SIC) category. Hence,.it is considered as "a relative measure of the
frequehéy of existence of known non-taﬁiff barriers within various SIC
categoriesﬂe-As a dummy variabie,'moreover, it varies from 0 to 1,
accordi “to whether a part1cu1ar SIC category has some non-tariff
barr1ers applied to it. .

. LS L

Using the concordance provided by Baldwin and Gorecki (1983C,
“107 120), we obtained 155 matching Canad1an industries from the USTC data
set. In chapter 2 we mentfﬁned two data bases a) the Gupta and Fuss
data for 79 Canad1an industries in 1968, and b) the Baldwin and Gorecki
data fpw 120 ¥ndustries in 1970 and 1979. These data sets are supple-
menteg ith USTC data to explain suboptimal capac1ty (1968) and
relat ve plant sca1e (1970 and 1979). However, only a. subset of the
USTC data is used for this purpose. When the dependent variable is

'suboptimal capacity, 12 industries are excluded to obtain a set of

"~

v
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1ndustr1esacorresponding tb the Gupta and Fuss data set; andlin the
case of relative plant scale 35 industries were omitted to match the
Baldwin and Gorecki data set.

Finally, for a given Canadian SIC code, each US industry
1s weighted by the sales wefﬁhﬁ and then summed across to yield the
totat external protection facing Canadian producerﬁ?} The sales weight
are directly available from the concordance table. Table 5.2 describes
the US~Canadian trade barriers acress 120 Canadian manufacturing indes-
tries in 1970.

- Table 5.2 shows that Canadian non-tariff barriersvare mainiy
concentrated in affording protection to Food and Beverages, and to the
Tobacco Produce Industriee. For iﬁstance, undep- the Food and Beverage
SIC codes 1020 (Fish Product Industries); 1049 (Dairy Prod ts);
1050 (Flour. and Breakfast), and 1094 (Wineries), the degree of protect1on‘
ranges from 3 to S per cent. In the Tobacco Product Industr1es, SIC
codes 1510 (Leaf Tobacco) and 1550 (Tobacco Products) it is as high as
7 per cent. . | . |

In the case of US protection facing Canadian producers, US
non-tariff barrier§ are applied to a wider range of industries than
those of Canada. For instance, ‘the percentage of actual non-tariff

barriers facing Canadian producers ranges from 3 to 8 per cent.

u
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FOOTNOTES
Chapter 5

1. See, for example, Ingo Walter

s (1972, 335); Ingo Walters and
Jae W. Chung (1972, 122);

Peter Morici and L. Megna (1983, 1-5)

2. Glismann and Neu (1971, 246); A Moroz (1984, 14).
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< CHAPTER 6

PROCEDURE AND. DATA

.-

~ Previous chapters have provided an improved model of the

effect of Canadian tariffs.on subaptimal capacity and have identified
additional data on non-tariff barriers and trade protect1on. Now we
wish to examine whether poth the -improved mode111ng.and data on NTBs
add to-the explanatign of suboptimal cépacity. To do so we adopt as a

starting point the studies of -Gupta-Fuss and Baldwin-Gorecki (described
: in chapter 3).  First, we plan to modifylthe}r data in light of our
theoretical discussion and .to add our data on NTBs and fo‘éigh tariffs.
Second, we will systénatically test the effect of opportunities for
foreign trade on scale efficiency in Canadian manufacturing using three
data sets: the modified Fuss-Gupta data set (Dafa.Set 1); and the
modified Baldwin-Gorecki data sets (Data Sets II and III).

6.1 HYPOTHESES T0 BE TESTED

The hypotheses to be tested are those ones labelled the trade
" liberalization hypothesis, the Canadian market size hypothesis and

" Eastman-Stykolt hypothesis. These hypotheses were defined earlier in
chapter 4, where a model of the determinant of relative plant scale was

constructed. >

112
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6.1.1 Main Hypothesis

The trade liberalization'hypothesis states that scale efficiency

is a function of market size, trade barriers and certain other variables.
Thus:, | |

———

E = (S, 8B, 2)

where E denotes a measure of scale efficiency; S denotes a measure of

market size, for example, the ratio of domestic consumption to minimum

- AL YT TR T bt L

' efficient scale; B denotes a vector of trade barriers; and Z denotes.
P ‘a vector of other variables such as transportation costs.
; : The general trade liberalization hypothesis holds that

efficiency depends negatively on trade barriers, that is

gg < 0 for any component B of B.

Second, there is the hypothesis that.scale efficiency depends positively

on market size, that is.

This positive impact of S (a2 direct measure of harket size) on scale
efficiency is referred'to as the market size hypothesis.

F1na11y, the Eastman-Stykolt hypothesis ma1nta1ns that trade
barr1ers have a greater deleterious and negative effect on scale effi-
ciency when the Canadian market size is small relative to minimum

efficient scale. Conversely, when the Canadian market size is 1erge
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T
re]ative to minimum efficient plant scale, the Eastman—StykoIt effect

-

on relative plant scale disappears. This can be expressed formally as

‘the_predictipn.that

of
aBiaS

i - ?
A detai?ed theoretical discusstgn of the Eastman-Stykolt effect was

prov1ded in chapter 4.

"

6.1.2~ FunctiopaI Form

The functional form of the regress1on model chosen is 11near

with interaction terms Prev1ous work (Mul]er, 1982) has-shown that an

inverse measure of market size, the percentage effect barrier is more

. Successful than large market size in exp]ain1ng sca]e efficiency. Let

the reciprocal of market size be represented as P = 1/S. Note that the
expected signs on the der1vat1ves w1th respect to P will be opposite

to those expected with respect to S

Thus the final functional form is

EJ= b0 + b]P + sz + b (P x B) + b42 + u

where B denotes the coefficient and u is a disturbance term

representing omitted variables such as govefnment,procurenent po]1c1es
We expect that . : —

“-——"’

3F _ :
?Is-—b-l"‘bsB(-O
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" disoussed in Appendix 6A.

B _§_= b. + by P<O o
and _ . - : '
' € g | ®
3(PxBy = b3 < 0 - S

The expressions (bﬁ +‘b3B).an¢ (bz + b3P) are the total

. effect on scale efficiency of small market size‘(P)’and trade barriers

(B)-' The coefficient ' b3 measures the impact of the market size

interaction term on scale efficiency. Thh methods used to compute
the tota] effect and standard errors of interaction terms are fully

Pl

6.2 THE DATA: 1968, 1970-AND 1979

This sectlon describes. in detail the variables and data

‘sources used 1n exp]a1n1ng opportunit1es for foreign trade and the

extent of scale efficiency in Canad1an manufactur1ng industries. The

‘mnemonic, names, definition and sources of variables used in 1968,

"

1970, and 1979 regression equations are reported in Appendix 6B..

Spec1f1ca11y we have obta1ned two measures. of scale efficiency: sub-

' opt1ma1 capacity and re1at1ve plant scale. The former is available for =

the year 1968_whi]e,the latter is for 1970 and 1979. Thus we have
three data sets cor;esponding to three dependent variables. Data Set I,
Data Set II, and Data Set III, respectively, refer to years 1968, 1970
and 1979.
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6.2.1 'musal,wm_

Data Set I draws from two ‘main sources. (a) Gupta-Fuss
and (b) - US International Trade Commission (1975) The data set
includes 79 Canadfan manufacturing industries from an universe of 9]
three- and four-digit 1960 SIc.codes. Twelve industries were omi tted
- ‘due to the 1970 SIC revisions which are more aggregated than the 1960
SIC. The 1970 SIC 105, for example, includes f]our~mt}15 {(124) and
_breakfast cerea]s (125) which were previously classified as separate
industries. . Table 2.1 in chapter 2 provides a Tjsting of the Gupta-
Fuss data while Table 5.1 (chapter 5) describef the US Trade Commission
data. . ' ) |

6.2.1.1 Dependent Variable

The dependent variable used in the-1§68 regression analysis is
suboptimal capacity (S168), which is the fraﬁtion of industry output
originating from plants of less than minimum efficient scaIe. _This
variable was obtained from Gupta- Fuss (1979) and was fully d1scussed in
Section 2.3.1.4.

6.2.1.2 Independent Variables

The number of independent variables used in 1968 regression
analysis of suboptimal capacity draws mainly from Gupta-Fuss and is

supplemented with additional variables on NTBs and tariffs.
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6.2.1.3  Included Gupta and Fuss Variades -

In Gupta Fuss 1979 study on teturns to sca]e and squptimal

'capacity. two independent variab]es were obtained:. the percentage
. efféct barrier (sma]] market size) and the cost dtsadvqntage ratio.

Each Qf these var‘[ab'les 1's sca'lec\ in ratio 'For'm and is shown on‘Tab'le

2.3 in chapter 2. : N

—

(5.2.1.4  Additional Variables -

Additional variab]es to the Gupta-Fuss data set are the

1nteraction of cost d1sadvantage rat1o with small market size; US-

' ,Canadtan tariffs, us- Canad1an NTBs and their reSpect1ve 1nteract1on

with small market size variables; . and, -f1na11y the level of transpor-
tation cost and its interaction with small market size.

—

Note that data on trade barriers for 1968 were not available.

capac?ty ‘in_1968 on the assumpt1on that the missing values for 1968
are highly correlated with the actual vafues used.
< The mnemoniés names and expected signs ot variables on

suboptimal capac1ty ‘in-Data Set L ]968 are Shown on Table 6.1. These

-y '.‘ v

.Instead data on 1970 trade barriers were employed to explain suboptimal

expected’ s1gns were based on both the mode] of relative plant scale anq\

the theoret1ca1 dlscussions prov1ded in chapter 4.

"
2



Mnemonic, Variable Names ‘and Expected Signs of Variables in Regression
Analysis Across 79 Canadian Manufacturing Industries, 1968

TABLE 6.1

118

UTC68 Interac

ting with PEB6S

o - Expected

- Mnemonic Variable Names Sign
CDR Cost Disadvantage Ratio, 1968 -
CDRSM68 CDR Interacting with PEB6S +

- .CNTB68 . dian Non-Tariff Barriers, 1968 +
CNTBSM6S - CNTB68 Interacting with PEB68 +
NRPES Canadian Nominal Rate of Protection, 1968 +
NRPSM68 NRPG8 Interacting with PEB68 +

- PEB68 Canadian Small Market Size, 1968 +
PKR Post Kennedy Round Rates +
PKRSM PKR Interacting with PEB6S +

- §168 SuboptimaT Capacity, 1968 C*
sSusés Canadian Unit Subsidy, 1968 +
SUBSM&8 SUB68 Interacting with PEBGS +
USNTB68 & US Non-Tariff Barriers, 1968 +
USNTBSMS . USNTB68 Interacting with PEBGS +
USNRPG8 US' Nominal Rate of Protection, 1968 +
USNRPSMS USNRP68 Interacting with PEB6S - +
UTCES . Canadfan unit Transportation Cost, 1968 +
UTCSM68 +

* Dependent Variéble

“
L3 2
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6.3 DATA SET 1 v | ‘

fThe 1970 data base includes Y20 Canadian manufaﬂ;u:1ng
industries and draws primari]y from Ba]dwin-Goreck1 and the US Trade
Commission " The Baldwin- Gorecki data on 120 Canad1an industries were

initia]ly derived from 167 four-dig1t manufacturing industries.  0f the

47 1ndustries that were excluded 26 were classified as miscellaneous,

16 were neglected due to. d1fferences in the US and Canadian SIC systens,

and a further five industries were om1tted because trade variables for

'comparat1ve advantage and 1ntra—1ndustny trade were undefinedz. Most

of the excluded industries are clothing, textile and wood. Table 6.2

~ describes the 1970 SIC and the names of excluded industries.

6.3.1 Dependent Variable

Re]atjve plant scale (EFF1T70) is the dependent variable for
1970 regression equations. Earlier in 52ct1on 2. 3 1.5, a full descr1p-
tion of EFFI1T70 was provided. Tt is the\rat1o of the average size of
Canadian 1argest plants to the average size of US Targest plants. The
average size is measured 1n terms of shipments of the smallest number
of the largest p?ants accountlng for 50 per cent of industry employment
for 1970 in Canada and comparab]e US industries (Ba]dwin-Goreck1 1981c,
12). '



TABLE 6.2

1970

120

b

1970 SIC Code and Names of Industries Excluded from Data Set 11,

(1089)

(1620)

+ (1650)

99)

/%2)

" (1880)
T (1894)
.. (1899)
(2392)

(2499)
(2431)

- (2432)
(2441)

(2442)

(2511)
(2513)

(2541) -

(2591)
(2592)
(593)
(2599)
(2611)

(2619) .

(2660)
(2733)
(2740)
(2880)
(2890)
{2950)
(2980)
(3039)
LI - (3090)
(3080)
(3150)
(3290)
(3399)

' (3541)
(3549)

" (3550)
. (3599)

(3690)
(3241)
(3782)

- (3799)
(3998)
(3999)
{3783)

Miscellaneous bea'Erocéssqrs, N.E.S.

Rubber Products I
Plastics Fabrica

Miscellaneo
ters,

Miscellaneo
Other Knitt

ndustries
ting Industry, N.E.S.

us Leather Products. Manufacturers

Spun Yarn ang

Cloth Millg

Pabric-Accessories Indus
ing and Finishing Plants

us Textile Industries,-N.E,s.

ed Mills

Migcellaneous Clothing Ing
Men's,Clothing Industries

Men's Cloth
Women's Clo
Women's Clo
Shingle Mil

ing Contractors
thing Factories
thing Contracto
s

ustrigs, N.E:S.

rs

Sawmills ang Planning Mills
Doo l

/Publishing
i Publishing
Smelting ap

and-Printing
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6.3.2 - IndependentVariables -

The set of 1ddepqndent variab}es empioyed to exp]ain relative
piant scale id ]970‘origfnates partly from Baldwin-Gorecki and the

us Internationa] Trade Cunnission.‘ The Ba]dw1n-Goreck1 data set

Created by Statistics Canada, was conf1dent1a1 according to the Stat1s-

- tics Canada Act. Because of the conf1dent1a11ty problems 1nherent in

using the Statistics Canada data base, the following methods have been

adopted so as to ensure that the appropriate regression on EFFIT70 is
~performed. First, equations 3 and 7 of Baldwin and Gorecki (1983c,

‘ 55—57).have been replicated as reported by the Economic Council of Canada.
Second, their extensive data base has been modified dnd supplemented
Qith USTC data on trade barrfers (tariffrand'non-tariff barriers). The-

.mnemonicr names and explanations of variables which have been either
omitted or redefined'from Baldwin-Gorecki regression equations are shoﬁn

' in Table 6.3. F1nal]y,.relat1ve plant scale is regressed on the combined

\
Ba]dwin-Goreck1 and USTC data set. o \\\

6.3.2.1 Included Baldwin-Gorecki Variables

i

The ddldwin and Gorecki data‘set‘inc]udes a relatively large
number of‘explanatdry variables of relative plant scale buf our analysis
has shown that only some of them are appropriate. The included
variables are the Canadian nominal rate of protection (NRP), market

size (MESMSD), Research and Developmenf (R&D) expenditure, extent of
product differentiation (ADVOM) and the earnings.éales/ratio (MARCVA).

1
1]
‘



 TABLE 6.3
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-

Mnemonic, Names and Explanation of Variables, Om&tted/Redefined from
Ba]du1n—Gorgck1 Regression Equations 3 and 7.

obtained from Baldwin and

(1983c, 98-100).

Mnamonic Names __Explanations
CA  Comparative Advantage - Endogenous.
CON Concentration Ratio Endogenous. -
EASTN E4Stman-Stykolt - These terms are
EASTFN Interaction Terms replaced with ‘ -
HNTRHCR invelving concen- other various
HNTRHCR tration ratio, interaction . \
EASTV - nominal, effective terms involving b
EASTFV tariff and small market
HVTRHCR foreign and high
HVTRHCRF ownership trade barriers
FOR Foreign/Ownership Not Necessary
REG Regignal Dummy Variables Replaced with UTC
CORI, COR2  Coft Disadvantage Ratio Replaced with CDRMS
'MESMSD Makket Size Replaced with PEB
MARCVA Earntmgs sales/ratio Remained
ADVDM Product Differentiation Served as an entry barrier
NRP . Nominal Rate of Protection Served as a' focal-
point-pricing
EFFIT Relative Plant'Size Remained as dependent
variable
SOURCE:- The mnemonic and names of variable are )

Gorecki

&

~
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R&D, the extent of product differentiation and the earnings sa]es ratﬁo

serve as barriers to entny and are included in the vector of variables

_under z. ‘We have ‘employed these Ba1dw1n-Goreck1 var1ab1es mainly

because data on these variab]es were supp]ied by Statistics Canada and
because they are appropriate in explaining relative plant sca1e.
6.3.2.2 ,.Excluded Baldwin-Gorecki Variables

Variabies exc]uded from Baldw1n-Goreck1 extensive data set
are: the concentration ratio (CON); the extent of foreign ownership
(FOR); measure of comparative advantage (CA)§ the Canadian effective
rate of-protectioﬁ‘tERP) and all Eastman-Stykolt 1nteract10n terms

involving either concentrat1on ratio, nominal tarlff, effgct1ve tar1ff

or foreign ownership variable (Table 6.3). R

In this thesis we have argued -that the concentration ratio

. variable is partly determined by the dependent vaﬁiab1e and is therefore

endogeneous to the mode]. " Also. foreign ownership is irrelevant to the
model of the determinants of relat1ve plant scale developed 1n chapter 4.
Other variables such as imports, comparative advantage and intra-
industry trade variables are exc]uded because they are assumed to be

partly determined by the dependent variable.

6.3.2.3 Modified Baldwin-Gorecki Variables

In our earlier discussion on the functional fgrm of the

regression equation, small -market size was considered as an important

I . .
explanation of scale efficiency. Consequently to adequately capture
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the effect of the small size of the Canadian market,'the Baldwin and
Gorecki market size variable has been redefined as its reciprocai

_Furthermore, the various Eastman-Styko]t interaction terms have been

redefined to reflect the ‘interaction of sma11 market size and trade
barriers. These modified interaction terms (without the concentration
ratio variable) are in sharp contrast to ‘the Baldwin and Gorecki
interaction terms which they represent as the Eastman and Stykoit effect.
Lastly, the regional dwnny variable is rep]aced by a measure of unit
transportation costs and is included in the vector of variables under Z.

6.3.2.4 Additional Variabies to the Baldwin-Gorecki Set of Variables

In addition to the Baldwin-Gorecki modified set of variables
are Canadian subsidy, US tariff protection, US NTBs and Canadian NTB
variables. In Ba]dwin'and Goreoki's work,fhowever, subsidy was incor-
porated in the measurement of the Canadian effective tariff protection
variable. Hence, if the effective tariff protection and the subsidy
were included in the regression, we would introduce high collinearity
between these variables. Under these circumstances, effective tariff
pProtection is excluded as a separate explanatory variable of relative
plant scale.

The mnemonics, names and expected signs of variables on
relative plant scale in Data Set IT, 1970 are shown on Table 6.4.
These expected signs were based on the model and theoretical dis-

) ¢
cussions ‘provided in chdpter 4.
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- TABLE 6.4

- Nmenomic, Variable Names' and .Expected Signs of Variables Used in the
1970 Regression Analysis Across 120 Canadian Manufacturing Indgstries ’

1970 _
: T ' Expected
‘Mnemonic Yariable Names : Sign
ADVDM70 Advertising Sales Ratio, 1970 -
CORMS70 " V9S70 Interacting with PEB70 -
CNTBI : Canadian Non-Tariff Bartiers, 1970 -
CNTBIMS CNIBI Interacting with PEB70 -
EMPRAT75 R & D Expenditure, 1970 -
EFF1T70 Relative Plant Scale, 1970 *
MMARCVA Margin/Sales Ratio -
NRP70 ' Canadian Nominal Rate of Protecti on, 1970 -
NRP70MS : NRP70 Interacting with PEB70 -
PEB70 Canadfan Small Market Size, 1970 -
S870 Canadian Unfit Subsidy, 1970 -
 SB70MS SB70 Interacting with PEB70 ’ -
USNRP70 ~ US Nominal Rate of Protection, 1970 -- . -
UNP70MS USNRP70 Interacting with PEB70 -
utczo Canadian Unit Transportation Cost, 1970 -
UTC7oMs - UTC70 Interacting with PEB70 -
USNTBI US Non-Tariff Barrieis, 1970 -
USNTEMS USNTBI Interacting with PEB70 -
Vas70 Cost Disadvantage Ratio, 1970 +

"'\Sependent variable

-
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6.4  DATA SET I : )
Like Data Set II, Data Set IIT includes 120 Canadian manu-

facturing industries and draNS'mainlyrfrom the Baldwin-Gorecki

- extensive data base.

6.4.1 DEPENDENT VARIABLE

The 1979 dependent variable is identical to that of 1970
except that it is defined for the later year.

6.4.2 INDEPENDENT VARIABLES

Also, the independent variables in the 1979 regression’
equations are the same as 1970 except that (a) they are defined for
dlfferent years, and (b) US NTBs, US Tar1ffs and Canadian NTBs are

not available. Instead of US tar1ff protect1on in 1979, we emp]oyed

Post Kennedy Round rates because they were negotiated in the 19705 and

are assumed to be h1gh1y corre1ated with US tariff in 1979

The mnemonics, names and expected signs of variables.in 1979

regression aresshown in Table 6.5.

6.5 PROCEDURE

This section describes the research strategy adopted in
testing for small market size, _trade liberalization and Eastman-

Stykolt hypotheses on data available for years 1968, 1970 and 1979.

126
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Nmenomic, Variable Names a

TABLE 6.5

nd Expected Signs of Variables in 1979 -
Regression Analysis Across 120 Canadian Manufacturing Industries,

127

1979 ,

. o ' Expected
Mnemonic Variable Names Relative Plant Scale, 1979 Sign
ADVDM79 Advertising Sales Ratio, 1979 -
CDRMS79 V9579 Interacting with PEB79 -
EFF1T79 Relative Plant Scale, 1979 *
EMPRAT79 R & D Expenditure, 1979 - -
MMARCYA Margin/Sales Ratio . . . -
NRP79 . Canadian Nominal Rate of Protection, 1978 -
NRP78MS NRP78 Interacting with PEB79 -
PEB79 Canadian Small Market Size, 1979 . -
~PKR Post Kennedy Round Rates -
PKRMS PKR Interacting with PEB79 -
SB79 Canadian Unit Subsidy; 1979 -
SB79MS SB79 Interacting with PEB7S - -
uTc79 Canadian Unit Transportation Cost, 1979 . -
UTC79MS UTC79 Interacting-with PEB79 -

. +

V3579

Cost Disadvantage Ratio, 1979.

* Dependent variable.
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‘ First, a check on the simple correlation matrix is perfbrmed to identify

variables that appear to be measuring the same effect. Second, to test

whether a group of variables add significantly to the exp]anat1on of the ’

‘dependent variab1e, F-tests on reievant subset of variab]es are performed.

Finatly, because many vartab]es enter the: regre551on at the same time,

>

we have reported two kinds of regress1on equations: (a) the grand

. equations .in. which a]l theoret1ca11y relevant variables are 1nc1uded and

" (b) the descriptive or best equations in the sense of maximizing

~

adjusted R-squared.

6.5.1  COLLINEARITY CHECK

In our regression ana]ysis, highly collinear variables refer
to variab]es with simple correlations of above 800 between any pair of
variables. The Presence of collinearity in a regression equat1on makes
the interpretation of coeff1c1ents quite difficult. To reduce the
collinearity problem, we have adopted the following mu1ttco1]inearity
checks. First, all re]evant variables derived from the uneerlying-mode1
of the determinants of relevant plant scale developed in chaptek 4 are
included in the regression equation. Second; highly -collinear variables
whtch measure the same effect on re]ative plant scale are suecessively
excluded from the same regression run. Under these circumstences, we .
have reported several regression equations. In interpreting the results
these regressions should be accorded less keight tecause they omit

some variables which our theoretical reasoning has shown to be important.

————

o

on
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- The partial regression coefficient. for example. is interpreted as the

explanatory Variable in question. other things remain constant " But

the other coI]inear variabIe «does - not remaiupunchanged when coIlinearity

s present. Hence, the effects of the two variab]e on the dependent

P

. variable cannot be separated

. 6.5.2 _ "HYPOTHESIS TESTING-USING F TESTS‘ON GROUPS OF VARIABLES

To examine whether US Canadian, and US Canad1an trade
barriers as a’ group 1nf1uence sca]e eff1c1ency 1n Canadlan manufac- >

turing 1ndustr1es, we have provided a series of F-tests on subsets of
' 2

variables for Data Sets I, II, and III. The F-tests indicate whether
a group of var1ab1es add significantly to the explanatton of vartat1on
already accounted for by the included variables in the regress1on _

equation. Nie and Hull (1975, 339 prov1ded the following formula to

_compute the F-testS:

(1ncrementa1 sum of squares’due to the
F = subset of variables

(sum of squares residuals from the
unrestricted regression

)/OFS

}/DFR

T

. where DFS and DFR respectively, refer to the degrees of freedom

- associated with subset' of variables and sum of squared residuals. .

-~

129

| change in the dependent variabIe udth respect to the change.in the o

-

-
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655.3 REGRESSION EQURTIONS:. SRAND AND DESCRIPTIVE
‘We have reﬁerted tyo,kinds of regression equations: (a) the
grand or simply the regression equation, and (b) descriptive or:best
fitting equations. The grand equation refers to that equation which »
includes ail 1n1t1e1~fe1event variables based on the underlying theory

-developed in cheeter 4. Adopting the backward regression method as

described by Hull and’Nie (1981, 99), scale efficiency is regressed
on a large mmber of explapatory variab]es.

\
The best fit equation in-the sense of maximum adjusted R-squared \\~

1nc1ude only those- variables that add significantly to the var1ation ‘of

the dependent variable. These best fit equations are presented only as

descr1pt1ve because the estimated regression coefficients are exaggerated
(Lovell, 1983, 1- 2). = |
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5 B OTNOTES
| _‘Chapter 6 __ - .

-

[ 4
1. Baldwin and Gorecki (1983c, 14-15).
2. See, for example, Hull and-Nie (1981, 101-102).

3 The degrees of freedom employed to calculate the sigﬁif_icapce

/ Tevel are obrained from the formula N-K;.. where N is the number

/ of observations and K represents the number of estimated- coeffi-

* . cients. In the 1968 regression-analysis, for-example, N'is 79 and
; . K is 13. Thus, the.t-values of 2.301 with DF equals 66 has a
/ : 2.5 per cent significance level. - “ o

Y

/‘ f

.{'\-—
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* * APPENDIX 6A
THE CALCULATION OF THE TOTAL EFFECT OF -A" VARIABLE IN REGRESSION ANALYSIS

”

. | He define the total effect of a variab]e as part1a1 derivatnve
 with respect to that varIable. '
\ , _ .
. Suppose we* specify a linear equation with 1nteract1ons in.

which subsidy non-tariff barr1ers positively affect suboptimal plant

scale as fo]lows:
(1) SUBC = a + b(PS)+ c(PEB) + d(PS PEB) + u

where SUBC 1is suboptiha]-plant capacity, a, b, ¢ and d afe
parameters with signs assuméd .positive; PS is the amount
of production subsidy éfforded to Canadidn-ptoducers; PES
is the small Canadian market size;‘_gijéia disturbance term
that represents other relevant variables such as impor;

quotas and US tariff.

Assuming the disfurbance term is statistically independent of suboptimal
capécity and market size, we obtain the effect of production subsidy oﬁ
SUBC by bartial]y differentiating SUBC with respect to PS to yield

'4(2) " aSUBC

5ps - - .0+ d(PEB)

The estimated parameters b and d can be obtained from the

underlying esiimated regression equation. To obtain the total effect'qf



-;(PEB), simply substitute for the .mean value of PEB in equation 2 to

(éi oBs &(-?EE)'
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-

production subsidy evaluated at the mean value of small market size

otbain *

- N . . . N

-

Simi]arly by making the appropr1ate substitution for PEB at one standard
deviation above its mean value (PEB B A) or: at one standard deviation bejow

its mean value (PEB B), the total effects-of production subsidy are:

-~ -~

(3) b+ d(PEB'A)  -_- The total effect of produ\twon subsidy
o . - - evaluated above the mean value of market
o size. . )
(%) b +1d(_?§ B) --- The total effect of production subsidy
. : evaluated below the mean value-of market
sjze

—

The means and standard dev1at1ons requ1red to ca]cu1ate the

. total effect of a variable are reported for each data set in chapter 7.

The standard error of the total, effect of production subsidy
at the mean value of small market size is calculated from the fol]ow1ng

formula:

V//variance (5) + PEBz variance (d) + Z(EEB) covariance (B,d)

SimiTarly, the standard errors of product1on subsidy at one standard

dev1ation above or below the mean market size are:
3



v

D/Cdriaﬁce (b) + ﬁﬁﬁﬁe‘vakiénCE'a + 2(PEB AY covariance (5, d)

. p/;ariance (B) + FEB'Bz variante_a +,2(PEBB)'c6variqnce (ﬁ,'&)‘-

Fina]ly, the t-scores appropnnate for testing the null
hypothesis of a.zero total effect are obta1ned by dividing the )
est1mated-tota1 effect of productﬁon subsidy by the appropr1ate
standard .error of the totai effect. '

ot
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1970 AND 1979 REGRESSION EQUATIONS |
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o ' APPENDIX 68 . -

Mnemonic

Name, Definition and Source

ADVDM

COR

CORSM

CNTB

 CNTBSM

EFFIT

s _product differentiation and is defined as advertising/
sales ratio for consumer non-durable goods industry, 0 .
otherwise. The data are provided by Baldwin and Gorecki
for 1970 and 1979. - : B '

is the cost disadvantage ratio. Two measures of CDR ape
obtained: Gupta-Fuss and Baldwin-Gorecki data. The

-, former definec COR as."the percentage by which the esti-

mated average cost at half of MES exceeds the estimated
average cost of MES. (Gupta and Fuss, 1979, 11). -In

this thesis, we expressed Gupta-Fuss measure of CDR

as a ratio and this is reported in Table 2.1 in chapter: 2.

. The latter defined €DR as “the ratio of value-added per .
- man-hour of the smallest plants accounting for 50 per cent

of industry employment-divided by value added per man-
hour -for the l1&rgest plants accounting for 50 per cent
of industry employment” These data are ayai]ab1e for

- 1970 and 1978. -

is high cost disadvaﬁfage_ratio interacting with
Canadian small market size (PEB) and is defined as
(COR) x (PEB). ‘

is Canadian non-tariff barriers:(NTBs). It is a ratio
of the actual number of NTBs relative to the totail
number possible within a SIC category. The data are
obtained from US International Trade Commission (1975} -
for the year 19/0. . : ‘

is the interaction of Canadian small market size and
€anadian NTBs and is defined as (PEB) x {CNTB).

is relative plant scale. It is the ratio of the
average size of larger Canadian plants to the average
size of larger US plants. The data are supplied by

R.E. Caves {Harvard University) and P. Gorecki (Economic
Council of Canada) for 120 Canadian Manufacturing indus-

tries in 1970 and 197 ..

;T\\\\
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PEB

PKR

PKRSM

SUB

SI

SUBSM
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is: RE&D defined as the ratio of Research_and Development

- personnel to all wage and salary earners.™ Data were supp]ied'

by Gorecki and Baldwin for 1970 and 1979;

. is Canadian nominal rate of protection which is defined as

the actual duties collected relative to the value of total
imports less duties. The data for 1968 were obtained from .
US International Trade Commission (1975); for 1970 and 1979

from Gorecki aqd Baldwin.

is the interaction of small market size and Canadian hominal
tariff protection. It is defined as (PEB} x (NRP).

is Canadian small market size. It is defined as the ratio of
MES plants to market size. The data on PEB were obtained

—from Gupta-Fuss (1979) and Baldwin-Gorecki (Economic Council

of Canada). ' Given the estimates of MES plants (which were

' -discussed in chapter 2}, Gupta-Fuss defined the relevant -
market size to include domestic production while Baldwin-

Gorecki employed domestic disappearance for years 1970 and
1979, 1.e.,'dqmestic production plus imports less exports.

is Post Kennedy Round rates which are negotiated after the

‘Kennedy Round tariff reduction (1963-67). The data were

obtained from the US International Trade Commission (1975).

is Post Kennedy Round rates interacting with Canadian smail
market size and it is defined as (PKR) x (PEB). -

is the Canadian unit subsidy which is defined as the level of
subsidy divided by industry sales or domestic disappearance.
The data on subsidy are provided by Statistics Canada, Input-
Qutput Division for 1970 and 1979. Also, Industry-Sales are
are derived from Statistics Canada, i i
f : e 0 anization and Size of Fstablishm
.(Catalogue No. 31-210). Finally, data on
domestic disappearance (i.e., domestic production plus
imports less exports) are provided by Baldwin-Gorecki.

is suboptimal capacity. It is the fraction of industry
output originating from plants below MES plant. The data
are obtained from Gupta and Fuss (1979) for 79 Canadian
manufacturing industries in 1970.

is the interaction'of-smallna}ket size and Canadian unit
subsidy. It is defined as (PEB) x (SUB).
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- USNRP

USNRSM

USNTB

USNTBSM

UTC

UTCSM

MARCVA
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.

is US nominal rate of tariff ‘protection. It is defined as
actual duties collected divided by total imports less
duties. The data are obtained from the US International

I;age Camnission (1975) and .are available only for the year
70. :

- is the interaction of US nominal .tariff and Canadian small

market size. It {s defined as (USNRP) x (PEB).

is US non-tariff bEF;?EFéxtsging Canadian exports:' It is
defined as an actual number“of non-tariff barriers to the

total possible within a S.I.C. category. The data are

' obtained from the US. International Trade Commission (1975)

for the year 1970.

is the interaction of US non-tariff barriers aﬁd Canadian
smail market size. It is defined as (USNTBs} x (PEB).

is-Canadian unit transportation cost which is defined as
“transportation margin® divided by Industry Shipments in 1968
or by domestic disappearance in 1970 and 1979. Statistics
Canada {Input-Output Division) provides data on transportation

. margins for four-digit $.I.C. industries. These margins

reflect the amount of outbound transportation cost in ('000)
of dollars from producers™to buyers (Kishori, 1982, 420).

is the interaction of unit transportation and Canadian small
market size.- It is deffhed as (UTC) x (PEB). x

is defined as the difference between (value-added) and °
(Wages and Salaries) divided by the value of shipments
(Baldwin and Gorecki, 1983c, 104). The data are provided
by Baldwin and Gorecki for the years 1970 and 1979.
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CHAPTER 7 &

REGRESSTONRESULTS AND DISCUSSION -~

‘This chapter presents and discusses the empirical tests of

the Canadian small market size, trade liberalization and the Eastman-

- Stykolt- hypotheses developed in the previous chapters. . The data for

years 1970 and 1979 were made" available to us by Statiétics‘Canada..
Also, the various regressions and F-tests were performed at Statistfcs
Canada with the assistance of Statistics Canada‘Staff; This éhegffrkjs
organized into four sections. Sections 7.1 thrédéh 7.3 discuss and
describe the regresgion results for the three Data Sets. The final
secti&h gives a Summany and main.conclusions of the empirical results

in 1968, 1970 and 1979 Hote that the dependent variable for Data Set I

is a measure of scals inefficiency while, for Data Sets II and III it

- is a measure of relative plant scale. Thus the expected sign on each

coefficient with Data Set I is presumed to be the opposite of those of
Data Set II and III.

7.1 REGRESSION°RESULTS: DATA SET I, 1968

The dépendent variable for the regression equation across 79

Canadian manufacturing industries in 1968 is suboptimal capacity (SI), the

fraction of .industry output originating from plants below MES level.

3

;
b
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' deviation of suboptimal capacity are reported in Table 7. 1.
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The varia51e names- along with their expected signs, means and. standard

Table 7.2 describes the correiation matrix for suboptimal
capacity and all 1ndependent variab]es across 79 Canadian manufactur1ng

1ndustries. A close exam1nation of the correlation matrix on Table. 7.2

reveals a high degree of c0111near1ty especia]ly between the fo]]ow1ng

pairs of variab]es. Canadian subsidy (SUBGS) and its interaction with

. 'smail market (SUBSM68); Canadian NTBs and their interaction with small

market size (CNTBSHGS); and, fina]ly, Post._ Kennedy Round rates (PKR) and
its 1nteraction with small market size (PKRSM) By h1gh col11near1ty we

" . mean a simple correlation above 800 between any pa1r of variables.

The problems of co]];near1ty are due mainly to the definition of the

‘various interaction terms. Table 7.1 shows that each interaction term

includes Canadian small market size (PEB68). The 1nteract1on term PKRSM,
for example, includes PKR and PEB68, whereas CNTBSMSB 1ncludes Canadian
NTBs (CNTB6S) and PEB68. Thus we ‘would expect. a h1gh degree of correlat1on
(.823) between PKRSM and(tNTBSMﬁB) The collinearity problem, however, can

_ be reduced by runn1ng several regressions. Highly co111near variables

wh1ch measure the same effect on the dependent var1able are excluded in
the same regress1on run

Table 7.3 reports the regression results for this data set.

" Specifically, Table 7.3A includes all the relevant variab]es undet]ying

the theory developed in chapter 4. Table 7.3B excludes unit subsidy
(SUB68), unit transportation cost (UTCGS), US -nominal tariff (USNRP68), -
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Regression Results Across 7§FCanSdihn'Hanufacturi
the Effect of Small Market Size, Trade Liberaliza 3
Stykolt Effect of Suboptimal-Capacity, 1968. - (Equation I.) Data Set I.

ng Industries Showing
tion and the Eastman- -

et ;

Vaﬁ;ble

Estimated ‘
Coefficient Level

~ ‘Marginal
- Significance

Smai] Market Size Hypothesis

PEB6B (Canadian Small Market Size, 1968)

Trade Liberglizatfon'H&pothesis o
NRP6S (l_":asadian Nomfnal Rate. of Protection,
9 N

CNTB68 (Canadian Non-Tariff Barriers, 1968)

SUB68 {Canadian Unit Subsidy, 1968)
PKR (Post.Kennedy. Round Rates) -

' -USNTB68 (US Non-Tariff Barriers, 1968)

.

Easthan-StykoIt'Hypothesfs-

NRPSM6S (PEBSS-1ntéract1nglwith'NRP68ﬂ '
CNTBSM68 (PEBSS interacting with CNTB68) -
SUBSM68 (PEB6S interacting with SUB68)
CDRSM68- (PEB68 interacting with PKR)

PKRMS (PEB68 interacting with USNTB6E8)
USNTBSM (PEBG8 interacting with USNTB6)
UTCSM68 (PEBG8 interacting with UTC68)

Others

COR (Cost Disadvantage Ratio, 1968)
UTCés (qut Transportation Cost, 1968)

l(Cohstanf)

Adjusted R-squared

-1.026
-4.702
- =-.969
. .980

1.368

31.734
97.940

- =27.243
-39.990 -

-13.878

12.352

-.703

946
.226

.2829
.1351

32

.474

080 -

-056
.093

.078 -
- .306

.044

110
.023

142 °

.435
.436

.074

.405 .

.00

* t-tests are one-tailed
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Regression Results Across 79 Canadian Manufacturing Industries Showiﬁg
the Effect of Small Market -Size, Trade Liberalization and the Eastman- .
kStykp]t Effect ofASuboptimal_Capacity;'lsss‘(Equation 2). Data Set 1I. .

[N

3 . . . T ~ Marginal -

d I _ A ' Estimated  Significance

: Variable - L Coefficient Level*

N . = . N ’ .

g _ . Small Market Size Hypothesis . ‘ o _

: PEB68 (Canadian Small Market Size, 1968) 0.868 . - .307

¥ . -

E Trade Liberalization Hypothesis , - _

% NRP68 (%ana?ian?ﬂominil Rate of Protection, Q679 - .159

¥ 868) - .- . . , T

¥ CNTB68 (Canadian Non-Tariff Barriers, 1968) . -1.953 .190

: PKR (Post Kennedy Round Rates) 0.596 .79

3 USNTB68 (US Non-Tariff Barriers, 1968) - ~0.059 ) .491

f _Eastmad-StykoIt Hypothesis '., LTS ‘

A : - . : _ .

i NRPSM68 (PEB68 Interacting with NRP68)Y . 16.155 . .130

B CNTBSM68 (PEB68 interacting with CNTE6G8) -- -

! SUBSM6S §PE8581nteract1ng~with subsidy) - 26.058 -118
CDRSM68 (PEB68 interacting with CDR) - ~-37.327 - .030
PKRSM (PEB68 interacting with PKR) . 0.666 . 960
USNTBSM8' (PEB68 interacting with USNTB68) 75.876 .Q97
UTCSM68 (PEB6S interacting with CDR) 2.670 .280

" Others -

COR (Cost Disadvantage Ratio, 1968)° - 0.955 - 072
UTC68 (Unit Transportation Cost, 1968) -- --
(Gonstant | % 0.272 .000
djusted R-Squared ' 0.1397

* t.tests are one-tailed

-- variables are omitted.
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S e - . TABLE 7.3C S
) Regressioh Results Across 7BﬂCanad1an Hahufacturing Industries Sﬁﬁuing
.fh—} - the Effect of .Small Market Size, Trade Liberalization and the Eastman-
.. Stykoly Hypotheses on Suboptimal® Capacity, 1968 (Equation 3); Data Set I.
S T _ Marginal
T o _ ‘ . . Estimated Significance
Variab]e _ ‘ . Coefficient - Level*
Bl S small Market Size Hypothesis™ o \ )
E - ~ PEB68 (Canadian Small Market Size, 1968) | 0.37%6 ;.46
2l Trade Liberalization Hypothesis - | _ ‘
5 | NRP68 (gl:gnac)ﬂ_aJ Nominal Rate of Protection,  -0.577 .167
o .. 1968 _ : .
1 . CNTBE8 (Canadian Non-Tariff Barriers, 1968) ~ -3.658 .. .092
: g PKR" {Post Kenhedy Round Rates), . 0.422 - ".183
E USNTB68 (US Non-Tariff Barriers, 1968) 1.026  .350
% ' ' Eastman-Stykolt Hypothesis ,- | |
Ll NRPSM68 (PEB68 interacting with NRPG8) ° Coems 0 Losa
i _ CNTBSM68 (PEB68 interacting with CNTB68) 39.193 .169
{ - /{SUBSHSS (PEB6S interacting with subsidy)} -25.281 .123
I ‘ PKRSM (PEB68 interacting with PKR} - -
i USNTBS PEB68 .interacting with USNTB68) 54.331 »189
: UTCSMES (P jnteracting with UTC68) 3.372 ..232 -
CDRSH68 (REBES linteracting with COR) - -38.236 .030
- Others | ‘
- CDR (Cost Disadvantage Ratio, 1968) - -
i UTC68 (Unit Transportation Cost, 1968) - -~
.- (Constant) - . 0.272 000
© Adjusted R-Squared | 0.1397.
&

* t-tests are one-tailed
-- derotes that variables are omitted from the equation

-~
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 the interaction of US.nonfnal tariff with Canadian suall market size
(USNRPSHB) and finally.'the’interaction'of Post Kennedy Round Rates

- with Canadian small market size (PKRSH) Table 7. 3c continues to

exclude the above set variables except that- PKRSH is replaced with the
| interaction tenm of Canadian NTBs and sma]l market size. (CNTBSMS8).

The expected sign for each variable is discussed in. chapter
‘4 The marginal significance levels reported in each table are based
on a one~tailed test.’ They are the probability of rejecting a true
null hypothesis of zero. - ,

" For each regression equation, three_hypotheses are tested-xn'
(1) the ‘small market hypothesis which states that suboptimal capacity
depends positiveiy on Canadian smali market size, (ii) the trade
Tiberaiization hypothe51s which holds that suboptimal capacity depends
positive]y on US-Canadian trade protection, and finally(iii) the
Eastman-Stykoit hypothesis which asserts that -US- Canadian trade barriers
have a greater deleterious effect when the Canadian market is smal]
relative to minimum_etficient plant scale. The impact of other variables
on suboptimal capacity is described under the heading ‘others'.

In interpreting the results, it-wii1 be useful to consider the
effect of individual variables on the degree of suboptima] capacity.
Becau any variables enter the regression both independently (as
levelsJKAnd in interaction‘ﬁith other variables, the effect of a.
variab]g cannot -be directiy read from the coefficient on its level.

In such cases, ne refer to the total effect of the variable by which

we mean the direct effect of a unit change in the variable plus any
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' 1nd1rect effect through a second term in the expression uhen the '

£

) vaiue of the second'term fs at its mean.

The 1nd1rect effect of a variab]e w111 depend on 1ts Teve].
In the accompanying tables; the Indirect effect of each variable in ques-
) tionrat the- mean va]ues and at va}ues .one standard deV1at1on ahove and
be]on the mean are shown. In particular, variab]es measured at.one

standard deviation above ‘and below their mean values are reported in

fhe accompany1ng tables as small market and -large market, respect1ve1y. .

~--Since the small market:size has been defined as the rec1proca1 of the .

ratio of domest1c consumption to the output. of a minimum efficient scale.
_plant, it means that the sma11 market size (measured at one standard
:deyiation above its mean vaiue) wou]d become abnormally sma]] tonversely,
- the- sma11 market size (measured at one standard deviation below its mean"
evalue) is referred to as being eva]uated 1n large markets. . This concept
of spall and Iarge markets seems useful in 1nterpret1ng the impact of .
both the Eastman-Stykolt effect and trade protection.on scale efficiency

in Canada.. Details of the ca1cu)atioh are provided - in Appendix 6A.

Tables 7.4A, 7. 4B and 7.4C show (a) ‘the tota] effect of smali
market size measured at the different mean values of Canadian-US trade
barriers, - (b) the total effect of’Canad1an-US trade barriers measured
from the various mean va]ues of Canadian.small market size, and (c) the
totaT effect of other variables such as unit transportation cost

measured at various va1ues of small market size, . "
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: TABLE 7.48 ' -

Tbtal Eff ct on Subopt1mal Capacity of Canadian Small Harket sze, oo
Canadian/US Trade Barriers and Other Variables Measured From the . ¢
) Hean, One Standard-Deviation Above and Below their Respective values
L Across Regression Equation 2, -1986*. Data Set I.

‘; T ‘ .- U i : - . . Rbove Below
Variab]e o . ' ' Mean Mean Mean

(Sm.Mkt.}{Lg.Mkt.)
Total Effect of E‘had1an SmaII Market 512e . ' .

-,

, PEB6S (Canadfan Small Market Size, 1968) - 1.994 5.122 1.179
! ; o | L - (.982) (2.301)(1.604)

Totai Effect of Canadian-US. Trade Barriers

NRPGS'(Canadian Nomina1‘Rate@of'Protecfion - -.194. . .323 -.647
' ' - (.999) (.473) (.984)

© CNTB6B (Canadian Non-Tariff Barriers) _ -- -- -

PKR {Post Kennedy Round Rates)- o " 616  .837 - .597
a (1.004) (1.556) {.966)

USNTB68  Non-Tariff Barriers} - 2.217 4.645 .092
_ . - . (.968) (1.421) (.037)

Total Effect of Other Variables

COR (Cost Disadvantage Ratio) -.165 -1.359 .880
’ : I (-.395)(-1.653)(1.430)

* t-values are enclosed in parentheses

-- indicates the variable is omitted from the regression

-

s
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. . - IBtE7.eC - - |
- Total Effect on Suboptimal Capacity of Canadian Small Market Size,
--Canadian-US Trade Barriers and Other Variables Measured From the
Mean, one Standard Deviation Above and. Below Their Respective Values
Across Reg?ession_Equation 3, 1968; Data Set I. , :
Above  Below
o : - o ' . Mean  Mean
. Variable ? ‘ Mean (Sm.Mkt.) (Lg.Mkt.)
Total Effect of Canadian Small Market Size L _
- PEB6S (Canadian Small Market Size) 3.416 5.895 . 2,112

(3.300)(4.130) (1.620)

Total Effect of Canadian-Us Trade-Bafr%ers'

' NRP68 (Canadian Nominal Rate of Protection)  -.004 .08 -.195 -
' - _ - (-.007) (.823) ' (-.385)
CNTB68 (Canadian Non-Tariff Barriers) ', -2.480 -1.228 -2.874

(-1.1803(-.581)  (-1.273)

PKR (Post Kennedy Round Rates) | - - -

USNTBES. (US-Non-Tariff Barriers) - . 2.656 4.394 2.113

A . | (1-251)(1.445) (.985)

Total Effect of Other Variables

CDR (Cost Disadvantage Ratio) L -7 -1.385 .211
o (-.418) (1.710) (.505)

* the t-values are enclosed.in parentheses.

-- indicates thafithe vafiab]e is omitted
from the regression.
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*

Enclosed in parentheses below the-estimated tota1 effect of
each variab]e as reported in Tables 7. 4A, 7.4B and 7. 4C are the t—values,
the ratio of the estimated coefficient to the standard error of predic-
tion] For example, the estimated total effect of smali market size _
measured from the mean va]ue of Canadian nominal rate of protection is
2 .830 (Table 7 47). This means an increase of 1% in the small market
size variab]e will increase the percentage of output produced in piants of

suboptimai capacity by a 2.8 percentage point and that the estimate is

. highly significant. _ : N

Fina]iy, to examine whether US, Canadian and Us- Canadian trang

. barriers as a group influence suboptimal capac1ty 1n Canadian manufac-
4

turing, we have provided a series of F-tests on subset of variables for
each Data Set I, II and III.° | _

Tables 7.5A, 7 SB and 7.5C report values of the F-test for
subsets of variables for 1968 regre551on equations 1 and 2. The degrees

of freedom are listed under the column DF. The F-test (F) of 1.170 with

a significance F-level (SIGF) of .332 means that US trade protection does

not expldin a significant portion of the variation in the dependent
variable at the 33 per cent level (line 1, Table 7.6A). Specifically, the
impact of US trade protection variables as @ group on suboptimal capacity

is statistically insignificant at the 33 per cent Tevel.

I3



Hypothesis Testing the Si

Subsets of Trade Variabl

. . JABLE 7.5A

i

151,

gnificance of the-Apparent Positive Effect of
e.on Suboptimal Capacity, Regression Equation 1,
1968. 'Data Set I. ‘ -

No. DF F_. SIGF _ SUBSETS OF VARIABLES*

1 4 170 .332  (USNTB6S USNTBSMS PKR PKRSM)

2 2 . .25 .776  (USNTBE8 USNTBSMZ)

3 2  1.148 .32 (PKR PKRSM)

4 4  2.480 .053 " (CNTB6B.-CNTBSMSS NRP68 NRPSMES SUBSM6S

5 2 3.479 .037  (NRP6B -MRPSM63) |

6 2 }.612 .207 ' (CNTB68 CNTBSME3) | -

7 9 2416 .020 (USNTBES USNTBSMG68 .PKR. PKRSM CNTB6S CNTBSMGS
| . CNTBSM68 NRPSM68 NRP68 SUBSMGS)

8 4 2423 .057 (PKR PKRSM NRP68 NRPSM6S)

-3 5 1.314 .269  (USNTB6S USNTBSM8 CNTB6S CNTBSMG6S SUBSM)
10 ~5  3.157 .013  (USNTBSM8 PKRSM NRPSM SUBSM68 CNTBSMSS)
noo2 -435 649 (UTCES UTCSMER) | -
123 7 2727 .051  (NRPSM68 SUBSM68 CNTBSM6S) 3
13 2 1.09 .340  (USNTBSMS PKRSM) "

14 2 2374 122 (COR CDRSMS)
15 2 1.411  .251  (USNTB68  PKR)
’ 16 2 2.75 .071  (CNTB68 NRP6S) SN
174 1.352 .247  (USNTB68 PKR CNTB6S NRPEB)
18 4 3.594 010  (USNTBSMS PKRSM CNTBSMGS NRPSMES)
13 2.018 .033 Regression
65 Residual _
. 1450 Adjusted R-squared

* Mnemonics are defined in Table 7.6.

No. denotes line sequance of F-tests. }
DF denotes the value of the F statistics.

SIGF denotes the siénificant F-Tevel.
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TABLE 7.8 A (
. Hypotheses Testing. the Signifécance of the Apparent Positive Effect Of
Subsets of Trade Variablfgsgn Suggpt1ga1 fapacity; Regression Equation 2,
. ’ L] ’ u et - - N 'Y ’ - i '

No. DF: - F SIGF Subsets of Variables*

1- & 1.328 4269 (USNTB6B USNTBSMB PKR PKRSM)

2 2 .077  .346  (USNTB6S USNTBSMB)
i 3 2 1.652  .199 (PKR- PKRSM) |
: 4 4 2.072a .09 (CNTB68 NRP68 NRPSM6S SUBSM6S)
: 5 2 2189 ° .120  (NRP68 NRPSM6S)
: o - -- (CNTB68  CNTBSM68) -
s 7 8 2.641  .0140  (USNEA68 USNTBSM3 PKR PKRSM' CNTB6S
1 | - | NRPSMEE ~ SUBSMES) | .
8 4 3.3%5 014  -(PKR PKRSM .NRP68 NRPSMGS) , .
: N9 4 983 - .423 (USNTB68 USNTBSMS CNTB6S SUBSM6S)

10 4 3.568 .01 (USNTBSM8 PKRSM NRPSM6S SUBSM68)

M2 2.787. . .069 (NRPSM68  SUBSM68) |

124 .762  .554  (USNTB6B PKR CNTB68 NRP6S)

132 895 413  (USNTBSM8 PKRSM) °

14 2 1713 . .188 {(CDR  CDRSM68)

15 2 .537 587 (USNTB68 PKR)

16 2 1.488  .233 (CNTBE8 -NRP6S) |

] 7 4 .762  .554 (USNTB68 PKR CNTB68 NRP68)
18 3 4179  .009 (USNTBSM3 PKRSM NRPSM8)
19 4 3568 .M (USNTBSM3 PKRSM ' NRPSM68  SUBSM6S)
11 Regression B
67 Residual

Adjusted R-Squared .1600

* Mnemonics are defined in Table 7.1
No. denotes line sequance of F-tests
DF denotes the value of the F statistics
.SIGF denotes the significant F-leve] .
-- indicates that CNTBSS is omitted from equation 1.
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Hypbtheses Testing the S1
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gnificance of the Apparent Positive Effect of
S on'SuboE§1m31 Ca?acity, Regression Equation 3,
-1968. Data Set I. . :

DF

" 13

No. F _SIGF Subsets of Variables* 2
1 3 1.085  .362,  (USNTB6B USNTBSMS PKR)
2 2 1.06 -35277"  (USNTB68 " USNTBSMS)
3 - - -- (PKR  PKRSM) :
& 5 2.480 .040 (CNTB68 CNTBSM6S NRP6S NRPSM68  SUBSM68)
5 2 3.533 .035. (NRP68 NRPSM68)
6 .2 .94 .386 (CNTB68  CNTBSM68) .
7 8. 2.832 .009 (USNTB68 USNTBSMS PKR CNTBSMSS CNTRES
- ] .NRP68 . NRPSM68  SUBSM6S) | |
8 5 3.052 .395 (USNTBEB USNTBSMS CNTB68 CNTRSM6S SUBSM68)
9 3 2.917 .041 (PKR NRP68 NRPSM68) |
10 4 3.919 .006 (USNTBSMB  CNTBSME8 :NRPSMGS  SUBSM6S)
M 9 1.068 . .380 (USNTB68 PKR CNTBS8 NRP6S) "
122 1.993-  .149 (CDR CDRSMBS)
2 733 .484 (USNTB68 PKR)
14 4 1.068 . .380 (USNTBE8 PKR  CNTB68 NRP68)
16 3  4.637 .005 (USNTBSM CNTBSM NRP68)
17 - 4 3.919 .006 (USNTBSM CNTBSM NRPSM SUBSM&S o
18 2 4.057 .022 (NRPSM68  SUBSM68) -
19 3 "3.312 .025 (CNTBSM68 NRPSM6S  SUBSM68) T
11. Regression
67 Residual

Adjusted R-Squared, 1760

* Mnemonics are defined in Table 7.1

No. denotes 1ine sequence of F-tests -

DF denotes the value of the‘E statistic

SIGF denotes the significan%\F—]evel

-- indicates that PKR is omitted from equation 2.



SRl ST

im ey

&
b
3
k
2
£
:::

a3

7.1 - DISCUSSION OF REGRESSION RESULTS. DATA SET I, 1968

-

-

In presenting the resu?ts. we wiTI consider the three hypo-
theses in turn. First, does smal] market promote scale 1neff1cency?
Table 7.3A through 7.3C show that the ‘coefficient of small market size
(PEB68) has the expected.impact on suboptimal capacity (SI68) but is |
insignificant. However, the total effect of small. market size on subopti-
mal capac1ty is positive, aSrexpected and is statistically significant.
'Speeifically,. Table 7.4A- shows-that-the total effect of small market

is highly significant ihen 1t is evaluated et the var10u5'va1ues-of -
US-Cenadian trade-barriers. Hence, Data Set I supports the hypothesis

that smal] market ‘size: induces the proliferation of small scale manufac-

i turing plants in Canada. -

The next question is whether the general trade‘11bera11zation
hypothesis is valid. The F-test on this subset of variab]es, reported on
line 7 of Tables 7.5A, 7.58-and 7.5C show that trade variables as a
group are highly significant. Line 7 of these tables teet whether
Canadian and US trade protection together iso]aie the small Canadian
market from larger US markets. The difference between the F-tesf given

in Table 7.58 and 7.5C reflects the high collinearity between small

market size interacting with US tariff (PKRS) and Canadian NTEs (CNTBSM6S) .

_ These significant F-tests at the ] per cent level support the trade

T{beralization proposition that the combined effect of Canadian and us

~ protection explains a considerable amount of suboptimal capacity in

-

154
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' Canada. - However. 1t 1s somewhat difficult to separate the roles

of the individual barriers. The F—tests indicate that Canadian protec-

tion variables as a group are ségtistically significant (TabIes 7.5A,

7.58 and 7 5C, line 4). but that us protection variables are not (line 1). - - \\
The taTiff variables taken. as a group (Tables 7.5A and 7.58, line 8 and

. Table 7 58 Iine 9) are highly sign1ficant while the nontariff barr1ers

taken as a group are not (Tables 7.5A and 7. 5B, 1ine 9.and Tab]e 7.58,
line 8). ’

FinaI]y. Table 7.4A shows that the total effect of Canadian
nontariff barriers (CNTB68) is insignificant but US nontar1ff barriers
(USNTB68) are consistently sign1f1cant with the expected s1gn. The effect

of Canadian tariff barriers on suboptimal capacity is 1ns1gn1f1cant whi]e

US tariffs consistently have the right sign-and are significant in small
Canadian market."

The third question is whether the data support the Eastman-
Styko¥t proposition. First, note from Table 7.3C that with the exception
of subsidy interacting with small market size (SUBSM68), all interactioq
terms have the expected positive sign, thu§ supporting the Eastman-

Stykolt hypothesis. Most coefficients, however, were not statistically

' signifjcant. The joint significance of all interaction terms is

reported in Tables 7.5A, .7.5B and 7. 5C. As a group, all Canadian and US
protection variables (line 10) are stat1st1ca]1y sign1f1cant The
separate effects of Canadian and US trade protection, and of tariff and

nontariff protection, however, are less clear. .0n one hand, all inter-

- actions 1nvo]v1ng Us protect1on (Tine 13, Tables 7 SA and 7.5B) are
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insignificant. uhereas those involving Canadian protection are aluays
statistically significant (1ine 12, Table 7.5A and: Tine 19 Table: 7 5C).

In summary. Data Set I provides support for a11 three nypotheses
rather weI].

* OTHERS B
Other determinants of suboptimal capac1ty are cost disadvantage |
ratio and unit transportation cost. Unit transportation cost has: the
'expected impact on suboptima1 capac1ty but is never 51gnificant. In both
regression equations (Tables 7. 38 and 7. 3c), the 1eve1 of unit tranSporta-

_tion cost is omitted because of its high correlation with small market

size composite variable (UTCSM68). o
Data Set I supports the cost dtsadvantage ratio better than

;
b
K
¢
h
L
P
v
i
.
h
\
)

unit transportation cost. It has the expected sign and is consistently

significant.'

7.2 REGRESSION RESULTS: ~ DATA SET II, 1970

The dependent variable -for regression equation across 120
Cdnadian manufacturing industries in 1970 is relative‘pTant scale, the
| ratio of Canadian larger plant size to US larger plant size. Because
of the large size and cumpetitiveness of US markets, US larger plant
size serves as a proxy for Canadian minimum efficient plant scale

- (aildusn and Gorecki, 1981¢c, 10-11).
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Nases and Correlation Matrix of A)) Yarfables Across 120-Camadlan Mirufacturing
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Table 7. E describes the variable nahes, expected sign, mean
and standard deviation of all variables in the 1970 regression equa-

_ _tions. The correlation matrjx described in Table 7.7 shows that Cana-
'dian small market size (PEB?O) 1s correJated with Canadian-Us ‘trade

protection. Highly collinear variables are small market size and its

1nteractfon separately w1th unfti;ransportation cost us nontor1ff
barriers, Canadian subsidy, US n

Y
inal tariff, and cost disadvantage :

ratis. Other collinear variables are the Tevel of US tariff dnd the inter-.

act1on of smalT market size with US nontariff barriers. (UNP?O USNTBMS)

the level of unit transportation cost and the interactlon of US tar1ff

with small mapket size (UTC?O UNP?OMS) .
Table 7. 8A includes all relevant variables while Tables 7.88

(brough 7.8E exclude highly coliinear variables in the same regression

run. The estimated coeff1c1eq§§bare reported separately in Tables,
7&thﬂ78E

-

For example, Table 7;88 excludes the interaction teim with

market size and subsidy (SB70HS), market size and transportation cost -

T(UTC70HS); market size and US nontariff barr1ers(USNTBMS), market'size

and cost disadvantage ratio: (CDRMS70). S o g
' Table 7.8C incTudes the znteractlon of smal] market size with

us nontariff barriers US tariff, Canad1an subsidy and un1t transporta- ,

't1on cost. Table 7 SD 1ncludesa:he interact1on of small market stze

" with U tarf?f but excludes the level of small market side, ,its inter-

a9t1on with transpdrtation cost and cost d1sadvantage rat10' and

. f1nally, Table 7. SE 1ncludes small’ market size (PEB?O), 1ts 1nteract1on
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Goefficients Relating to Small Market Size, Trade Liberalization and the

Eastman-Stykolt Hypotheses Obtained when Relative Plant Size is the Depen-
dent Variable: - Regression Results Across 120 Canadian Manufacturing |

.Industries, Equation 1, 1970. Data Set II.

Marginal -
Estimated Significance

»

" Variable ) | Coefficients Level

Small Market Size Hypothesis

PEB70 (Canadisin Small Market Size, 1970)  ~ ). 258 .010
Trade Liberalization Hypothesis - i h
NRP70 ECanadian Nominal Rate of Protection; 1970) 8% - 189
CNTBI (Canadian Non-Tariff Barriers, 1970) -13.205 ° : - .063 _
USNRP70 (US Nominal Rate of Protection, 1970) -1.900 - 048
USNTBI (US Non-Tariff Barriers, 1970) - -T:972 T .367
' SB70 (Canadian Unit Subsidy, 1970) : -7.329 .103
'Ea;tman-Styko]t Hypothesis - _ _ L
NRP7QMS (PEB70 interagting with NRP70) _ -2.432 - ' .2n
CNTBIMS (PEB70 interacting with CNTBI) 25.675 2121
UNP7OMS (PEB70 1nteracting with UNP70Q) - 3.873 .157
USNTBMS (PEB70Q interacting with USNTBI) - =2.730 - .455
SB70MS (PEB70 interacting-with SB70) : 31.672 113
UTC70MS (PEB7Q interacting with utc70) -4.466 187
Othérs . ) ‘ - _
V9570 ECostDisadvantage Ratio, 1970) -.412 .048
UTC70 (Canadian Unit Transportation Cost, 1970) .662 277
EMPRAT75 (R & D Expenditure;'1970) . ' 3.395. L1851
MMARCVA (Hargin/Sa]es\§1t10Y : . .105 .268
ADVDM70 (Advertising.Sa es Ratio, 1970) -2.689 .147
(Constant) ' L | 1.276 . .000
Adjusted R-squared .1406
L_“._ * t-tests are one-tailed .
o . ~ SOUReE: Statistics_Canada
S . ‘ _ -
e T ! >
o

o
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ol TABLE 7.88

Coefficients-nejating to Small Market Size, Trade Liberalization and the
Eastman-Stykolt Hypotheses Qbtained when Relative Plant Size is the Depen-
dent Variable:- Regression Results Across 120 -Canadtan Manufacturing

: Industrtes, Equation 2, '1970*. Data Set II. -

. ' Marginal
: ‘ ' - ST Estimated . Significance

V;riable - Coefficient Level*
Small Market Size Hypothesis '

PEB70 (Canadian Small Market Size, 1970)- 0265 Ligl g
Trade Liberalization Hypothesis = ' - '

NRP70 {Canad{an Nominal Rate of Protection, 1970) 0.560 ' .254
CNTBI (Canadian Non-Tariff Barriers, 1970) o =12.293 .083
USNRP7Q (US National Rate of Protection, 1970) =1.242 .063
 USNTBI (US Non-Tariff Barriers, 19§9) . : 1.666 . (  .351
SB70 (Canadian Unit Subsidy, 1970) " -0.742 .402
Eastman-Stykolt Hypothesis

NRP70MS (PEB70.1interacting with NRP70) T -1.048 .376
CNTBIMS 5PEB70 interacting with CNTBI) - 19.097 .198"
UNP7OMS (PEB70 interacting with TENRP70) - . -
'USNTBMS (PEB70 interacting with USNTBI) -- -
SB70MS (PEB70 interacting with SB70) -- ==
CDRMS70 (PEB70 interacting with V9570) - -
UTC70MS (PEB70 interacting with uTc70) -- --
Others | _

VéS?O {Cost Disadvantage Ratio, 1970) ' -0.448 .038
UTC70 (Canadian Unit Transportation Cost, 1970)  -0.037 .480
EMPRAT7S5 (R & D Expenditure) : ‘ 1.872 . .297
MMARCVA (Margin/Sales Ratio) ' 0.147 .209
ADVDM70 (Advertising Sales Ratio, '1970) - =2.693 .158
;Eﬂﬁstant) - | T 13 Lo00

| Adjusted R-squared ) .0479 |
* t-tests-are cne-tailed
-- " indicates omitted variables ' T
Source: Statistics Canada _



. mmE7EC S |
Coéfficiehts.Reiating to'Smdil Market Size, Trade Liberé]izétion~and the
Eastman-Stykolt Hypotheses Obtained when Relative Plant Size is the Depen-
dent Variable: Regressfon Results Across 120 Canadian Manufacturing
 Industries, Equation 3, 1970. '

Data Set II. _ i
- . Marginal
' : . , Estimated Significance
Variable : - ' Coefficient Level* .
Small Market Size Hypothesis .. ‘
PEB70 (Canadian Small Market Size, 1970) - - .275
‘Trade Liberalization Hypothesis '
NRP7D ECa‘nadian Nominal Rate of Protection, 1970)  0.442 275
CNTBI (Canadian Non-Tariff Barriers, 1970) -12.959 .060
USNRP70 (US Nominal Rate of Protection, 1970) -1.085 .080
USNTBI (US Non-Tariff Barriers, 1970) : -2.387 .295
SB70 (Canadian Unit Subsidy, 1970) -1.190 .339
Eastman-Stykolt Hypothesis t '
HRP7OMS. Epssm interacting with NRP70) . -0.80. 389"
CNTBIMS . (PEBZ0 interacting with CNTBI) 31.988 ‘ .058-
UNP70MS (PEB70 interacting with USNRP70) ' -~ . T ea T
USNTBMS . (PEB70 interacting with USNTBI} 19.637 . . . .006
SB70MS (PEB70 interacting with SB70) - -
CDRMS70 gPEB?O interacting with V9570) -1.317 .001
UTC70MS (PEB70 interacting with UTC70) -- --
OTHERS |
V9s70 (Cost Disadvantage Ratio, 1970) -0.105 - - .346
UTC70 (Canadian Unit Transportation Cost, 1970) -0.205 .384
- EMPRAT75 (R & D Expenditure) 3.376 ‘ .161
MMARCVA (Margin/Sales Ratio) _ 0.141 ..202
ADVDM70 (Advertising Sales Ratio, 1970) ° -2.459 .170
(Constant) ) : - 0.968 - .000
Adjusted R-Squared .1258
* t-tests are one-tailed
~- indicates omitted variables

Source: Statistics Canada . )
. ﬁ '

)
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, - IBLE7.80
Coefficients Relating to Small Market Size, Trade Liberalization and

- the Eastman-Stykolt Hypotheses Obtained when Relative Plant Size is
" the Dependent Variable: Regression Results Across 120 Canadian Manu-

- facturing “Industries, Equation 4, 1970.  Data Set II.

: Marginal
) _ - Estimated Significance
Variable - : ‘ Coefficient - Level*:
small Market Size Hypothesis
PEB70 (Canadian Small Market Size, 1970) - -
Trade Liberalization Hypothesis = - | |
" NRP70 (Canadian Nominal Rate of Protection, 1970) 2.187 .006
CNTBI (Canadian Non-Tariff Barriers, 1970 -19.546 .013
USNRP70 (US Nominal Rate of Protection, 1970) -2.083 .013
USNTBI (US Non-Tariff Barriers, 1970) '1.975 ‘
SB70 (Canadian Unit Subsidy, 1970) -1:104 . 21355
Eastman-Stykolt Hypothesis | | ]
NRP70MS (PEB70 interacting with NRP?O} : © .7.859  .010
CNTBIMS (PEB70 interacting with CNTBI) . 49.698 .010
UNP7OMS (PEB70 interacting with USNRP70) 2.142 .081
USNTBMS (PEB70 intetacting with USNTBI) : - -—
SB70MS (PEB70 interacting with SB70) _ - -
CDRMS70 (PEB70 interacting with V9$70g ‘ - -
UTC70Ms (PEB70 1nteractingjwith UTC?O - -
Others - ‘ |
v9S70 ECost Disadvantage Ratio, 1970}/’_ -0.448 | .037
UTC70 (Canadian Unit Transportation Cost, 1970) 0.010 .494
EMPRAT75 (R & D Expenditure) - 2171 .268
. MMARCVA {Margin/Sales Ratio) - 0.049 .388 -
ADJDM70 (Advertising Sales Ratio, 1970) - -1.856 .243
(Constant) - - 1.138 .000
| Adjusted R-squared . 0580 . 000
* t-tesﬁs argrone tailed |
-- indicates Mitted variables
\ Souéce: Statistics Canada

o - _“d o .. :
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« '+ TABLE 7.8

Coefficients Relating to Small Market Size, Trade Liberalization and

the ‘Eastman-Stykolt Hypothesés Obtained when Relative Plant Size is -

the Dependent Variable: Regression Results Across 120 Canadian Many-
- . facturisg’ Industries, Equation 5, 1970. Data Set II. -

: Marginal
. ) - Estimated -Significance
Variable L. : Coefficient Level*: .
Small Market Size l-{ypothésis ' |
* PEB7O (Canadian Small Market Size, 1970) = - . —-
Trade Liberalization Hypothesis *‘ ‘
NRP70 (%anadian Nominal Rite of Protection, ! 0.670 .187
970 ' : ) ‘ :
CNTBI (Canadian Non-Tariff Barriers, 1970) . -14.558 .040
USNRP70 (US Nominal Rate of Protection, 1970) -1.259 .051
-USNTBI (US Non-Tariff Barriers, 1970) 0.846 419
. SB70- (Canadian Unit Subsidy, 1970) -5.371 .187
~ Eastman-Stykolt Hypothesis
NRP7OMS (PEB7O interacting with NRP70) . -l670 T .282
CNTBIMS SPEBTO interacting with CNTBI) 37.530 .034
UNP7OMS (PEB70 interacting with USNRP70) - - .
USNTBMS (PEB70 i nteracting with USNTBI) T e o
SB70MS (PEB70 interacting with SB70) 21.351 .002
CDRMS70 (PEB70 interacting with V9570) -1.204 .001.
UTC70Ms (PEB70 interacting with UTC70) - -
Others i
V9570 €Cost Disadvantage Ratio, 1970) -0.143 .250
UTC70 (Canadian unit Transportation Cost, 1970) -0.145 417
EMPRAT7S (R & D Expenditu’re; 3.404 157
MMARCVA (Margin/Sales Ratio . 0.110 .257
ADVDM70 (Aduprt'is'irlg Sales Ratio, 19_70) -2.426 71
(Constant) . | ' .000
Adjusted R-squared . .1404
* t-tests are one tailed . .
--- indicates omitted variables -——3D

Source: ;,':_s,tati stics Canada

1

A\
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| uich unit transportation cost. us nontar1ff barriers and us nominal

tarfff. ' R

7.2.1  DISCUSSION OF REGRESSION RESULTS: DATA SET II, 1970

As for Data Set I, we will organize our disouss1on of

‘Data Set’ I to deaysr?anaticauy with the effect of market size,

trade barriers and finally, the Eastman—Styko]t effect. In these

. regressions the dependent variable 1s.ré1at1ve p]ant scale (EFF]T?C).

A

Small Market Size

Table 7.88 shows that Canadian small market size has the

expected negative impact on re]at1ve plant scale but the sign1f1cance

_1eve1 is low. However, when aII theoretically relevant variables are
included in the regression equation (Table 7.8A), it becomes statis-
gjcal]y'significant with the expected sign. The total effect of small
market sizé, as reported in Tables 7.9A through 7.9E, also has the
predicted negative effect on Canadian re]atjve plant scale. In parti-
color, when small market size is measured at the various values of
Canadfan-US trade protection, it becomes stat1st1ca11y s1gn1f1cant
(Table 7.9A).

Again the Canadian small market size continues to have the

| expected sigo and is significanf when it is evaluated at ong'standard
déviation.above the mean value of US-Canadian trade barriers. (Table 7.9C

“and 7.9D).  Thus, there is evidence that small market size explains

Canadian relative plant scale.
' LY
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SB70 (Canadian Unit Subsidy)
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| _Tnsggﬁ}ass o
Tatal Effect on Reiitive,ezsﬁi'§;a1e‘of Canadian Small Market Size,
Canadian-US Trade Barriers and Other Variables Measured From the Mean,

‘One-Standard Deviation Above and Below thefr Respective Values Across
. : Regression Equatfon 2, 1970*.:. DBata Set II.

) ' R ; Above "~ Below
Variable . - -

Mean Mean Mean
. _ (Sm."Mkt.} (Lg. Mkt.
Total Effect of Canadian Small Market Size . - . o
- PEB70 (Canadian Slna'!l. Market Size) " -.297 -.220 <.135

(-2.049) (-.518) (-.509)

~ Total Effect of Canadian-US Trade Barriers

NRP70 (Canadian Nominal Rate of Protection) °  .322  -.109 367
o ' : (.911) (-.078)  (.949)
CNTBI (Canadian Non-Tariff Barriers) -7.958  ~.109  -8.779

{(-1.438) (-.012) (-1.473)
USNRP70 (US Nominal Rate of Protection)

USNTBI (US Non:Tériff Barriers : -

Total Effect of Other Variables

V9570 (Cost Disadvantage Rate)

UTC70 (Canadian Unit Transportation Cost)

* t-values are enclosed in parentheses.

-- indicates omitted variables from regression equation 2.
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4B70 (Canadian Unit Subsidy) - -
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o TABLE 7.9C -
Total Effect on-Relative Plant Scale of Canadian Small Market Size,
Canadfan-US Trade Barriers and Other Var{ables Measured From the Mean,
One-Standard Deviation Above and Below their Respective. Values Across
. : Regression Equation 3, 1970* N
. - Data Set II.
. ‘ g Above:  Below
Variable . N ‘Mean Mean Mean

- (Sm. MKE.J(Lg. Mkt.)
Total Effect of Canadian Small Market Size _ '

PEB70 (Canadian’ Smal] Market Size) . -.988  -.730. -.405
| _ . (-3.908) (-2.077) (-1.230)

Total Effect of Canadian-US Trade Barriers

T -

NRP70 (Canadian Nominal Rate of Protection - .260  -.068 395
o - (1763) (-.057) C.801)
CNTBI (Canadian Non-Tariff Barriers) -5.7000  7.443  -7.073.

(-1.065) (.936). (1.23)

USNRP70 (US Nominal Rate of Protection : - : -

USNTBI (US Non-Tariff Barriers) 2.071  10.141 1.226
. \ .

_ . (.497) (1.889) (.295)
o, \ o
Total Effec.t of Other Variables

UTC70 (Canadian Unit Trarispbftati on Coét) - --

V9570 (Cost Disadvantage Rat¥o) | -.403  -.945  -.347
(-1.278) (-3.29)  (-1.440)

* t-values are enclosed in parentheses. /

-- indicates omitted variables from regression equa\aibn 2.

b

o | . “

o
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Tbtal-Effeét on-.. lative Plant Scale of Canadian Small Market Size,
Canadian-US Trade Barriers and Other Variables Measured .from the Mean,

One-Standard Deviation Above and Below Their Res
R " Regressien- Equation 4,.1970*.

pg;tqu Values Across

»

, Data Set II.
k' - Abdve Below
* Variable - - _Mean Mean _ Mean
\ _ ) L Sm, .J{Lg. :)
Total Effect of Canadian Small Market Size . . .
PEB70 (Canadian Small Market Size) - -.5004  -.970 .369
o | (-2.411)  (-2.036) (1.291)
. Total Effect of Canadfan-US Trade Bfrriers |
. NRP70 (Canadian Nominal Rate of Protection) .403 -2.827 Jﬁ..?éT"
. : T (1a142) (-3.400) (1.896)
. » .
CNTBI (Canadian Non-Tariff Barriers) - -8.265 12.161 22.250
- - . (-1.501) (1.512) (4.619
. SB70 (Canadian Non-Tariff Barriers) B - -
USNRP7O(US Nominal Rate of Protection) .. -1.557 -.676  -1.649
' (-21085) (-1.148) (-2.056)
USNTBI (US Non-Tariff Barriers) - - -
Total Effect of Other Variables
V9570 (Cost Disadvantage Ratio) ’/;F; - -
UTC70 (Canadian Unit Tfansportation Cost) .- -- --
* t-values are enclosed in parentheses.
o == indicates omitted variables from
: regression equation 4.
-i ! : s



TABLE 7.9 .

Total Effect on Relative Plant:s
Canadian-us '
One-Standard Deviation

cale of Cahadian

- Regression Equation 3, 1970*

Small
Trade Barriérs and Other Variables Measyred From the Mean,
Above and Below Their Respective Values Across

170°

Market §ize; }

Y
1
.

= USNRP70 (US Nominal Rate of Protection)
USNTBI (US Non-Tariff Barriers)

Total Effect of Other Variables

V9S70 (Cost Disadvantage Rate)
-UTC70 (Canadian Unit Transgortation Cost) |

T . ,G Above — BeTow
Variable : ‘ N Mean Mean
— . - (Sm.MKE. J(Lg.Mkt.)
Total Effect of Canadian Small Market Size : .
PEB70- (canadian Small Market Size) -.771  -.065  .007.
e ' S (-3.049) (-.183) (.018)
Total Effect of US-Canadian Trade Barriers
NRP70 (Canadian Nominal Rate of Protection):  .201 -.477 .363
o "= (.865) (-.386)  (.998)
CNTBI (Canadian Non Tariff Barriers) 8.67 24.090 . 7.052
B . (1.667) (3.004) (5.678)
SB70 (Canadian Unit Subsidy) ™" | -5.240  8.251 . l.442
| - (-.225) (1.971) V(-.451)

——

* t-values are enclosed in parentheses

-- indicates omifted variables from regression equation

o

S L L,
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© The total effect of Canadian-US trade variables (represent-
ing the trade']ibereliiation hypothesis) on relative plant size

" changes sign across the regression equatfons. OrF" one hand, the
‘-Canadian nominal rate of protection consistentiy has the expected sign

in smali market size and is higth significant (Table 7. QD) In the
remaining equations, it changes sign across the various vaiues of

market -size and is often statisticaliy insignificant H1th the large

;market size. The'coefficient of Canadian nontariff barriers has the

expected sign and .‘is significant when measured at the mean. value and ~—

one standard deviation above the mean values. of Canadian-small market

-'size (Table 7.9A). 1In other equations such as that on Table 7.98, it

i$ significant with the correct sign in small and large markets

_ us nomina] rate of protection also changes 519n and-is
significant in only Table 7.9D. In this table, it has a negative-impact
on re]ative p1ant scale and is significant at the mean and in large
market but mot in small market size. . The total effect of US non-tariff
barriers has the expectéd sign but with jow significance level (Table
7.9A). '
| Except for Canadian nominal rate &f orotection and US NTBs,
Tables7.8A and 7.8B show that Canadian US trade protection variables
have the expected signs and some significant. Also the F-test shown
in Tabies 7.10A and 7.108B (on Iine 9) indicates that alt forms of

US-Canadian trade protection as a group are statisticallx significant

“but it is difficult to separate the individual impact of US-Canadian
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o mMBE7.00A . .

 Hypotheses Testinj\the Significance of the Apparent Negative Effect of
-Subsets of Trade Va 'Iab'lgswgni Rgat'l,;e P.B'nt Scale, Regression Equation 1,
T ' e’ ta Et ’ s ~ -, ‘:'

-

N. DF [F SIGF  SUBSETS'OF VARIABLES® . .

- 2 1.p565 .2887 (USNTBI USNRP7O) . -
2 2/ 1.3655 .2596 (USNTBI USNTBMS) . . ' :
3 2 . 2.9005 .0593 (USNRP70 UNPTOMS) - '
4 4 1.9607 .1056 - {USNTBI USNTBMS- USNRP70 UNP7OMS) _‘
> . 6 2.0303 .0676-- (NRP70' NRP7OMS CNTBI CNTBIMS SB70 SBIOMS)
6 2 1.2202  .2992 (NRPTON\IRP7OMS) B
: 8 2 2.2818 .1070 (SB70 SB7OMS) ' -0
: 9- 10 2.1577 .0258 (USNTBI USNTBMS USNRP70 UNP7OMS NRP70 -~
E - -~ NRP7QMS CNTBI CNTBIMS SB70 SB7QMS) :
3 10 6. —Ner07 o023 (USNTBI USNTEMS CNTBI CNTBIMS SB70. SB7GMS)
1 2 2.7250 .0700 . (NRPTOMS CNTBIMS) |
' 12 . 2 . .3570, .2299 (UNP7OMS . USNTEMS)
13 2 2.5304 .0330 (USNTBI USNRP70 NRP70 CNTBI SB70)
~ 14 4 3.1746" .0165 (USNRP7O UNP7OMS NRF7Q NRPZENS)
15 5

2.5223 .0335 (NRP7OMS CNTBIMS, SB7OMS. UNP7OMS USATBMS)
10 2.1577 .0258 Regression

- 109 .  Residual R
-, : ~ ' .
Adjusted R-squared .0887 T
* Mnemonics are defihed_in Table7.6 - - ',, Ca
No. denotes line sequence of F-tests. L
DF denotes the degrees of freedom. . g | 11////1
F denotes the value of the F statistic. . . B -~

. SIGF denotes significance F level.

~

SOURCE: St_at'l stics Canada.

e,
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TABLE 7.108

gnificance of the Apparent Negative Effect

de Variables on Relative Plant Scale, Regression
Equation 2, 1970.
Data Set II.

No.  DF F SIGF Subsets of Variables*
] \

2 2 1.76467 0.1761 (USNTBI  USNRP70)

3 -- -- -- (USNTBI  USNTBMS)

g -- -- -- (USNRP70  UNP7OMS) '
5 -- - - (USNTBI  USNTBMS USNRP70 UNP7OMS)
6 5 1.87810 .1039 (NRP70  NRP7OMS CNTBI CNTBIMS $B70)
7 2 2.39461 0.0959 (CNTBI CNTBIMS) - |

8 2 3.81112  0.0251  (NRP70 NRP7QMS)

g -- -- -- (SB70  SB7OMS)
10 7 2.24128  0.036] (USNTBI USNRP70 NRP70 NRP7QMS
CNTBI CNTBIMS SB70)

1 4 1.43562 0.2270 (USNTBI CNTBI CNTBIMS SB70)
12 2 3.64222 0. 0294 (NRP7OMS  CNTBIMS) ’
13 -- -- -- (UNP7OMS  USNTBMS)
14 5  2.26565 0.0528 (USNTBI  USNRP70 NRP70 CNTBI sB70)
15 - -- -- (UTC70  UTCTOMS) '
16 -- -- -- (V8S70  CDRMS70)
17 3 3.80521 .0122 (USNRP70  NRP70 NRP70MS)
18 9 1.86876 0.0640 Regression
19 T Residual

Adjusted R-Squared . 0600

* Mnemonics are defined in Table 7.6.
No. denotes line sequence of F-tests.
DF denotes the degrees of freedom.

F denotes the valye.of the F statistic.

SIGF. denotes significance F level.
-~ indicates omitted variables.
Source: Statistic Canada
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- TABLE 7.10C

Hypotheses Testing the Significsace of the Apparent Negative Effect
of Subsets of Trade Variables on Relative Plant Scale, Regression

Equation 3, 1970

A
" No. DF. F SIGF Subsets of Variables*

1 3 3.42028 0.0199 (USNTBI * USNRP70  USNTBMS)

2 2 3.72130 0.0273  (USNTBI USNTBMS )

3 -- -- (USNRP70  UNP7OMS) _

4 - -- (USNTBI USNTBMS USNRP70  UNP7OMS)
5 5 1.26073 0.2862 (NRP70 NRP7OMS CNTBI CNTBIMS $B70)
6 2 2.27826 0.1073 (CNTBI CNTBIMS)

7 2 0.41340 0.6624 (NRP70  NRP7OMS)

8 -- -- (SB70 SB70MS)

9 8 1.72866 0.0997 ~  (USNTBI USNTBMS USNRP70Q NRP70

NRP7QMS USNTBI CNTBIMS SB70)

10 5 2.07125 0.0745 (USNTBI  USNTBMS CNTBI CNTBIMS $870)-
1 -41340 .662 (NRP7OMS  CNTBIMS)

12 - -- -- UNP7OMS  USNTBMS)
“13 -- -- (NRP7OMS  CNTBIMS UNP7QMS USNTBMS)
14 3.28799 0.0235 (NRP7OMS CNTBIMS USNTBMS)

15 5 1.98982  0.0858 (USNTBI USNRP70 HNRP70 CNTBI SB70)
16 -- -- ~ (UTC70  UTC7OMS) '

17 2 5.61143 0.0048 (Y9S70 CDRMS70)

18 3 1.15907 -3288  (USNRP70 NRP7Q NRP7OMS)

10 2.86239 .0033 Regression
109 _ Residual
Adjusted R-squared - 1300

* Mnemonics are defined in Table 7.6.
No. denotes line sequence of F-tests,
DF denotes the degree of freedom.

F denotes the value fothe F statistic.
SIGF denotes significance F-level.

-~ indicates omitted variables,

Source: Statistics Canada
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TABLE 7.100

ng the Significaﬁce of the Apparent Negative Effect
ade Variables on_ Relative Plant Scale, Regression

- Equation 4, 1970

No. DF F _SIGF ___ Subwets of Variables*
1 3 2.06443 0.1090 (U$/NTBI USNRP70 UNP7OMS)
2 - - (USNTBI  USNTBMS)
3 2 3.09-59 0.0491 (USNRP70 UNP7OMS)
L1 - == . (USNTBI USNTBMS USNRP70 UNP70MS)
5 5 1.68484 0.1441 (NRP70 NRPTOMS CNTBI CNTBIMS SB70)
6 2 2.8%051 0.0597 (CNTBI CNTBIMS)
7 2 3.28961 0.0409 (NRP70 NRP7OMS)
8 - (SB70 SB7OMS) _
9 8 2.09974 0.0416 (USNTBI SUMRP70 NRP70 NRP7OMS CNTBI -
- CNTBI CNTBIMS SB70 UNP7OMS) ‘

10 4 1.66596 0.1630 (USNTBI CNTBI CNTBIMS SB70) -
N 4 3.113%4 0.0180 (USNRP70 UNP7OMS NRP7O NRP7OMS)
12 2 3.32108 0.0397 (NRPTOMS CNTBIMS)
13 -- - (UNPTOMS  USNTBMS) )
14 -- -- (NRP70MS  CNTBIMS UNP7OMS USNTBMS).
15 3 2.67376 0.0508 (NRP7OMS CNTBIMS USNTBMS)
16 > 2.17989 0.0614  (USNTBI UNP70 NRP70 CNTBI SB70)
17 -- -- (UTC70  UTC70MS)
18 -- -- (V9S70 CORMS70)

8 Regression

111 Residual

Adjusted R-squared .06884

* Mnemonics are defined in Table 7.
No. denotes line sequence of F tests.
DF denotes the degrees of Freedom.

F denotes the value of the F statistic.
SIGF denotes significance F-level.

~- indicates omitted variables.

Source:

Statistics Canada
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TABLE 7.10F

ficance of the Apparent Negative Effect
S on Relative Plant Scale, Regression

‘Equation 5, 1970,

. "~ Data Set JI.
No. DF F SIGF __ Subsets of Variables* i =
1 2 1.91032 0.1530 (USNTBI UNSRP70)
2 -- -- (USNTBI  USNTBMS)
3 -- -- (USNRP70 - UNP70MS)
4 -- == - (USNTBI USNTBMS USNRP70 UNP7OMS)
-5 6 2.19388 0.0489 (NRP70 NRP7OMS CNTRI CNTBIMS SB70 SB70MS)
6 2 2.79571 0.0655 (CNTBI CNTBIMS)
7 2 .70618 .4958 (NRP70 NRP7OMS)
8 2 4.87235 .0094 (SB70 SB7OMS)
9 3 1.5399  .2083 (USNRP70 NRP7Q NRP7OMS )
10 8 2.03684 0.0485 (USNTBI USNRP70 NRP70 NRP7OMS CNTBI

- CNTBIMS SB70 SB7QMS)

1 5 2.55040 0.0319 (USNTBI CNTBI CATBIMS SB70  SB7OMS)
12 3 4.08328 0.0085 (NRP7OMS CNTBIMS SB7OMS)
13 -- -- (UNP7OMS  USNTBMS) .,
14 - (NRP7OMS  CNTBIMS UNP7OMS “uSNTBIMS)
15 4 2.23286 0.0701 (USNTBI USNRP70 NRP7G CNTBI  SB70)
16 - -- (UTC70  UTC70MS) ' '
17 2 5.69595 0.0044 9V9S70 CDRMS70) )

10 Regression.

109 Residual

Adjusted R-squared .15234

* Mnemonics ar
No. denotes 1
DF denotes the
F denotes the v
SIGF denotes sj
-- indicates om

e defined in Table 7.6.
ne sequence of F-tests.

degrees of Freedom.
alue of F statistic.
gnificance F-level.
itted variables.

Source:

Statistics Canada
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AN . trade protection on relative plant scale. In some F-tests, especially

in Table 7.10A (1ine 5) and Table 7.108B (Tine 6) show that all forms

of Canad1an trade protection are s1gn1f1cant whereas in others (Tables

—

7.10C and 7. 10D, line ) they are not. Similarly, the various forms of -
US trade protection facing Canadian producer are significant in some
equations (Table 7.10C, 1ine 1) while in others (Table 7. 1d€§111ne 4) it
has low s1gn1f1cance Tevel Thus, Data Set II shows some support of the
trade liberalization hypothes1s that US-Canadian protection as 2 group
_1nf1ueqce relative plant scale in Cangdwan manufacturing industries.
»

Easxman—Stykoit Effect

The interaction of C ﬁadian nominal rate of protection with
small market size (NRP70MS) always exert a negative impact on relat1ve
plant scale and is highly significant in some equations (Table 7. BD)
The coefficient of other interaction terms such as CNTBIMS, UNP7OMS and
USNTBMS which represent the Eastman-Stykolt effect on relative plant
scale have the wrong sign but are significant in many equat1ons (Table
7.8C).

The F-tests on all interaction terms described in Table
7.10A (Tine 15), Table 7.10¢C (Tine 14), Table 7.100 (Tine 15) and Table
7.10E (Tine 12) are always statistically significant. 1Ip addition, the
various measures of trade protection provided in Tine 11 of Table 7.710A
and on Iine 12 of Table 7.108 are statistically significant. An F-test
on US interaction term is not statistically significant (Table 7.704,

line 12). Thus Data Set I1 gives some support of the Eastman-Stykq]t



178

hypothesis that small ﬁarket size combining with domestic tariff and
nontariff protection exacerbate the difficu]tiés_yhich‘cénadian plants
face realizing economies of scale. However, the rdsults do not supbort
the breposition that US nontariff barriers and US.:griffs (interacting

with Canadian market size) have a similar effect on relative plant scale.

Other Variables

Data Set II includes a larger set of other explanatory
variables compared to Data Set I. Besides the cost disadvantage ratio
and unit transportation cost, tﬁere are other control variables of
relati}e plant scale ihc]uding R&D expenditure( EMPRAT?S), margin/sales
ratio (MMARCVA) and product differentiation (ADVDM). However, many of
these variables have the wrong sign and are statisticaldy insignificant3.
Only the coefficjent of product differentiation variable has the
expected impact on relative plant ‘scale but is never‘significant.: The
coefficient of unit transportation cost changes across the regression

equations and is also never significant.

7.3 REGRESSION RESULTS: DATA SET III, 1979

As in Data Set II, the dependent variable for the third set
of regressions is relative plant scale except that it is defined for
year 1979. Unlike 1970 regression analysis, US nominal rate of tariff

protection and US-Canadian nontariff barriers are unavailable. Instead
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we employed Post Kennedy Round rates because, 2) they were negotiated
during the 19705 and b) they are assumed to highly correlate with the
missing values of US nominal protection in 1979. |
The names of variables, expected signs, means and standard

| deviations are described in Table 7.11. The estimated regress1on

. coefficients are reported in two separate equations because of the

.. presence of high collinearity between small market size (PEB79) and
its interaction with Canadian tariff protection (NRP78MS).

. The simple correlation matrix is reported in Tabi

Jdnteraction of subsidy with market size (SB79, SB79MS), US and Canadian
tariff interacting with market size (PKRMS and NRP78MS),

/
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7.3.1 DISCUSSION OF REGRESSION RESULTS: DATA SET III, 1979

Small Market Size

Data Set III provides support for the hypothesis that a
small market promotes lower relative plant scale (EFF1T79). in Canada..
Tables 7.13A and 7.13B show that small market size (PEB79) consistently
has the expected negative impact on relative plant scale and is
statistically significant. Also the total effect of small market on

relative plant scale, as reported in Tables 7.14A and 7.14B has the

“correct sign and is significant in both cases.

Trade Liberalization

The combined US-Canadian trade protection illustrated in

Tables 7.15A and 7.158 (1ine 4) is not significant. Neither US (line 1)

nor Canada's (line 2) trade protection is statistically significant.

" But note that Table 7.13A shows that US tariff protection (PKR) has the

expected negative impact on relative plant scale and is significant.
Canadian tariff protection has the wrong sign and is not significant
when entered without an interaction tenn but is stat1st1ca11y signi-
ficant w1th the correct sign in equation 2 (Table 7.138). Thus, there
is evidence that trade barriers help to promote Canadian small relative

plant-scale in 1979.

-

i\.
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TABLE 7.13A

Coefficiemts Relating to Sm&11 Market Size, Trade Liberalization and

the Eastman-Stykolt Hypothegés Obtained when ReTative Plant Size is

the Dependent Varfable: Régression Results Across 120 Canadian Manu-
facturing Industries, Equation 1, 1979 -

LY Y T PV

{ . Data Set III
- : i Marginal
. Significant Significance
Variable . Coefficient Level
Small Market Size Hypothests
PEB79 (Canadian Small Market Size, 1979) -1.452 . .002
Trade Liberalization Hypothesis
NRP78 (Canadian Nominal Rate of Protection, -
1978) .0.007 .496
PKR (Post Kennedy Round Rates - ~2.084 .024
Eastman-Stykolt Hypothesis _ .
NRP78MS (PEB79 interacting with NRP7S) —- & -
SB79MS (PEB79 interacting with subsidy, 1979) 1.037 .225
PKRMS (PEB79 interacting with PKR) 4.981 0N
UTC79MS (PEB79 interacting with UTC79) -4.270 .190
Others
V9579 (Cost Disadvantage Ratio, 1979) 0.126 253
UTC79 (Canadian Unit Transportation Cost,
(1979) . 1.964 .039

EMPRAT79 (R & D Expendirure; ~3.890 .116
MMARCVA (Margin/Sales Ratio 0.238 071
ADVDM79 (Advertising Sales Ratio, 1979) -3.403 .154
(Constant) L7176 .007
Adjusted R-squared . 1467

* t-test are one tailed.
-- indicates omitted variables from equation 1.

Source: Statistics Canada
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TABLE 7.13B

Coefficients Relating to Small Market Size, Trade Liberalization and
the Eastman-Stykolt Hypotheses Obtained when Relative Plant Size is
the Dependent Variable: Regression Results Across 120 Canadian Manu-

facturing Industries, Equation 2, 1928, Data Set III* )
: ~
Marginai .
. Estimated Significance
Variable Coefficient Level

-
Small Market Size Hypothesis

PEB79 (Canadian Small Market Size, 1979) - 21.677 .003

Trade Libeka1ization Hypothesis

NRP78 (Canadian Nominal Rate of Protection,

1978) -1.375 .068
PKR {Post Kennedy Round Rates) : -0.980 .130

Eastman-Stykolt Hypothesis

NRP78MS (PEB79 interacting with NRP78) 7.097 : .018
»SB79MS (PEB79 interacting with Subsidy, 1979) 0.953 .243
PKRMS (PEB79 interacting with PKR) -- -
UTC79MS -(PEB79 interacting with UTC79) ~4.342 J187
Others
V9579 (Cost Disadvantage Ratio, 1979) 0.087 .305
UTC79 (Canadian Unit Transportation Cost,
1979) 1.935 .042
~EMPRAT79 (R & D Expenditure, 1979) -3.432 .146
MMARCVA (margin/Sales Ratio) 0.214 .093
ADVDM79 (Advertising Sales Ratio, 1979) -3.509 L1486
(Constant) ' 0.804 .004

Adjusted éikqsared X 0.2199

\\* t-tests are one-tailed

!

_l- indicates omitted variables from equation 2.

s

L Source: Statistics Canada
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TABLE 7.148 :

- .
Total Effect on Relative Plant Scale of Canadian Small Market Size,
Camadian-US Trade Barriers Measured from the Mean, One-Standard
Deviation Above and Below Their Respective Values Across Regression
- Equation 1, "1979*, Data Set III. ,

Rbove Below
Variable . - Mean Mean Mean

) (om. Mkt.J{Lg.Mkt.)
Total Effect of Canadian Small Market Size . .

PEB79 (Canadian Small Market Size) - © 1227 -1.166  -1.536
(-4.070) -(-2.638) (-3.668)

e o

Total Effect of Canadian-US Trade Barriers

NRP78 (Canadian Nominal Rate of Pmtecm‘oq\)\J - - --
\.4 - . \ .

PKR (Post Kennedy Round Rates) -1.252 =131 -1.818

(-1.4148)  (-.171) (-1.852)

TABLE 7.14B

Total Effect on Relative Plant Scale of Canadian Small Market Size,

Canadian-US Trade Barriers Measured From the Mean, One-Standard

Deviation Above and Below Their Respective Values Across Regression
Equation 2, 1979*. -Data Set III.

] Small  Large
Variabie Mean Market  Market

‘ -{om.Mkt.){Tg. Mkt.)
Total Effect of Canadian Small Market Size

PEB79 {Canadian Small Market Size) -1.140 -.814- -1.715
(3.939) (-1.628) (3.349)

Total Effect of Canadfan-US Trade Barriers ‘\

NRP78 (Canadian Nominal Rate of Protection) -.190 1.379 -.992
(-.282) (1.449) (-1.236)
PKR (Post Kennedy Round Rates) - -~ --

* t-values are enclosed in parentheses.

-- indicates that variables are omitted from the equation.
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" TABLE 7.154

Hypotheses Testing the Significance of the Apparent Negative. Effect
of Subsets of Trade Variables on Relative Plant Scale, Regression
Equation 1, 1979, Bata Set 111

No. OF F SIGF__ Subsets of Variables*
1a 3 0,72651  0.5382 " (PRK PKRMS NRP7S)
R 0.68676  0.5053 (PKR PKRMS)

2 2 0.25513  0.7753  (NRP78 SB79Ms)
3 . - S (hees NRP78MS )
4 #. 0.66706  0.6162 (PKR PKRMS NRPIS SB7oMS)
5 7. - - (sB79 sa79nsi
6" 2 55037  0.0053 (UTC79  uTC79MS)
7 | - (VSS79  CDRMS79)
8 3 3.83302 - 0.0117  (PKRMS SB7SMS UTC79Ms)
9 2 .1759 .8389  (PKRMS SB79MS)

6 2.854 0.0126 Regression

113 ] Residual
Adjusted R-squared 0.08549

* Mnemonics are defined in Table 7.11.
{_ No. derotes line sequence of F-feste——"
OF denotes the value of the F-statistic.
SIGF Denotes the significance F-level.
-~ indicates omitted variables.

Source:. Statistics Canada.
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TABLE 7.158 .

Hypotheses Testing the Significance of the Apparent Negative Effect
of Subsets of Trade Variables on. Relative Plant Scale, Regression

Equation 2, 1979, Data Set 111

No. - DF F_° _ SIGF  Subsets of Variabless
T
(la) 3 _ _0s38. 0.475_ (pw -NRPZ8__NRP7SMS) -~ =

3 0.29176  0.8313 (NRP78 SB7SMS NRP7EMS)  ~
2 0.26783  0.7655 (NRP7S  NRP7BMS)

4 0.75191  0.5588 (PKR NRP78 SB7OMS NRP78MS)
- - -- (SB79 SB79MS)

2 4532712 0.0128 (UTC79 UTCIgMS)

3 3.95480  0.0101 (NRP78MS SB79MS UTC79MS )

2

6

.3422 0.7109  (NRP78MS SB79MS)
) 2.91769 0.110 Regression
113 Residual
Adjusted R-squared  0.08817

* Mnemonics are defined on Table 7.11.
No. denotes 1ine sequénce of F-tests.
DF denotes the value of the F-statistic.
SIGF denotes the significant F-level.,
-- indicates omitteq variables.

Source: Statistics Canada.
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Eastman-Stykolt Effect

Canadian-Us tariff protection variables (1nteracting with
Canadian small market size) have the wrong and sign and are signifi-
éant]y different from zero on a two-tailed test. (Tables 7.13A and
7.13B.) Also the 1nteracfion of §ubsidy with small market size has thé '
wrong sign and is statistically insignificant. unit transportation
cost 1ntgracting Qith small market size, however, exerts a negative
1nf1uen;e on relative plant scale, as exp;cted. but has a Tow signifi-
cance level. Even the F-test on all US-Canadian interaction terms is
statistically insignificant as reported in Table 7.15A (line 9} and
Table 7.15B (1ine 8)-fhus,'Data Set III does not support the hypothesis
that a small market ;ombined with trade protection aggravates the probiem

of small scale manufacturing plants in Canada.

Other Variables

Table 7.13 shows that both R&D expenditure‘and product
differentiation variables have the expected signs but are statistically
insignificant. Also unit transportation cost and margin/sales ratig are
not statistically significant. Unit transportation costs, however,
become sfgnificént yheh entered jointly with market size composite

variable (UTCTOMS) as é@idenced by the F-test shown in Table 7.158.
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7.4 EQUATIONS OF BEST FIT, SuMMARY anp MAIN CONCLUSIONS OF THE
- "EMPIRICAL RESULTS: 1968, 1970 AND 1979

The previous sections examined the empirical tests of the smalj
market size, trade liberalization and Eastman-Stykolt hypotheses, using:
data for years 1968, 1970 and 1979. The three hypotheses were testeg

on two measures of scale efficiency: a) subdﬁtima] capacity, the

largest plants to the average size of US largest pTants_for 120 many-
facturing industries in 1970 and 197 . Thfs section will present the
best-fit regression equations, summary and main conclusions of the

empirical results for Data Set I, II and III.

7.4.1 BEST-FIT REGRESSION EQUATIONS

The equations of best fit in the sense of maximum adjusted:

R-squared include only variables that add significant]y to the variation

'of the dependent variable. Lovel] (1983, 1-2) argued that the marginal

significance Jevels of such regressions are exaggerated and should be
interpreted with caution. Specifically, Lovel] (1983, 2) recommended
that the apparent marginal significance leve] shbu]d be deflated by a
‘Rough Rule of Thumb' to arrive at the true signiffcancez. Hence, on

the basis of Lovell's criticism, the best fit equations are presented
only as descriptive ﬁegressions, since the probability of making a

Type I error when the nuil hypothesis of zero is rejected is much greater
than what is suggested by the t~§cores. The estimated coefficients and
marginal significance levels for the Data Sets are presented separately

on Tables 7.16A, 7.16B; Tables 7.17A through 7.17D and Tables 7.17A and
7.188.
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TABLE 7.16A

Best ** Regression Results Explaining Suboptimal Capacity.in-Tenms of
Small Market Size, Trade Liberalization and Eastman-Stykolt Hypothesis,
1968, Equation 1 of Data Set I .

Marginal
Estimated Significance

Yariables Coefficient Level*
Small Market Size Hypothesis
PEB68 (Canadian Small Market Size, 1968) -- -~
_Trade Liberalization Hypothesis
NRP68 (Canadian Nominal Rate of Protection,

1968 : -1.237 .016
CNTB68 (Canadian Non-Tariff Barriers, 1968) -4.064 049

SUB6S (Canadian Unit Subsidy, 1968) -.915 -096

PKR (Post Kennedy Round Rates) - : 1.199 .023
USNTB68 (US Non-Tariff.Barriers, 1968) ' - -—
Eastman-Stykolt Hypothesis
NRPSM68 (PEB6S 1nteracting with NRP68) 35.543 - .000
CNTBSM68 (PEB6S interacting with CNTB68) - 101.908 .025
SUBSM68 (PEB6S interacting with SUB6S) .- ) --
CDRSM68 (PEBES interacting with CDR) -39.081 -019
PKRMS (PEB6S interacting with PKR) -17.202 .043°
USNTBSM (PEB68 interacting with USNTB68) - --
UTCSM68 (PEB6S interacting with uTCes) -- -
Others
COR (Cost Disadvantage Ratio, 1968) .896 .072
UTC68 (Unit Transportation Cost, 1968) - --
Constant .3070 .000
.1794

Adjusted R~squared

** Best as measured by the maximum adjusted R-

* t-tests are one-tailed

squared

-~ indicates omitted variables from Equation 1, 1968.
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Best**x Regressidn'Results Explaining Suboptimal Capacity in Terms of
Small Market Size, Trade Liberalization and Eastman-Stykolt Hypotheses,
1968, Equation .2.- Data Set I. '

Marginal ]
Estimated Significance
Variable ' Coefficient Level*
Small Market Size Hypothesis » ’
PEBSS (Canadian Small Market Size, 1968)i" -~ -
Trade Liberalization Hypothesis -
NRP68 (Canadian Nominal Rate of Protection,
1968 . . -0.960 .016
CNTB68 (Canadian Non-Tapjff Barriers, 1968) -1.940 181
PKR (Post Kennedy Round Rates) - 0.701 .034
USNTB68 (US Non-Tariff Barriers, 1968) -- --
Eastman-Stykolt Hybothesis
NRPSM68 (PEB6S interacting with NRP68) ' 22.939 -003
CNTBSM6S (PEB6S interacting with CNTB6E8) - ~-
SUBSM68 (PEB6S interacting with subsidy, 1968) -24.758 .129
CDRSM68 (PEB6S interacting with CDR, 1968) -33.678 ‘ .030
PKRSM (PEB6S interacting with PKR) _ - --
USNTBSM gPEBS8 interacting with USNTB68) 74.064 . 060
UTCSM68 (PEB6S interacting with transportation
cost, 1968) - --
Others ' \
COR (Cost Disadvantage Ratio, 1968) .833 - .082—"
(Constant) .29 .000

Adjusted R-Squared . 166

* t-tests are one tailed.
-- indicates omitted variables from Equation 2, 1968,
** Best as measured by the maximum adjusted R-squared.
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TABLE 7.17A

Best ** Regression Results Explaining Relative Plant Scale in Terms of
Small Market Size, Trade Liberalization and Eastman-Stykolt Hypothesis,

Equation 1, 1970, Data Set II
' . . Marginal

: Estimated Significance
Variable Coefficient Level -
Small Market Size Hypothesis
PEB70 (Canadian Small Market Size, 1970) -1.315 ©.000
Trade Liberalization Hypothesis |
NRP70 (Canadian Nominal Rate of Protection, . .

1970} _ .266 . 206
CNTBI (Canadian Non-Tariff Barriers, 1970) -12.011 .026
USNRP70 (US Nominal Rate of Protection, 1970) -1.124 .059
USNTBI (US Non-Tariff Barriers, 1970) - -
SB70(Canadian Unit Subsidy, 1970) -8.666 .006

Eastman-Stykolt ijothesis

NRP7OMS (PEB70 interacting with NRP70) _ - : --
CNTBIMS (PEB70 interacting with CNTBI) 27.328 . 007
UNP70MS (PEB70 interacting with USNRP70) - ) -
USNTBMS (PEB70 interacting with USNTBI } - -
SB70MS (PEB70 interacting with SB870) : 37.176 .000
UTC70MS (PEB70 interacting with UTC70) -- T -

Others ) _
V9570 (Cost Disadvantage Ratio, 1970) -.348 .« - .062
UTC70 (Cana?ian Unit Transportation Cost, ‘

1970 -- ) -
EMPRATZ5 (R & D Expenditure, 1970) 3.572 .137
MMARCVA (Margin/Sales Ratio) . - --
ADVOM70 (Advertising Sales Ratio, 1970) -2.800 .125
(Constant) . ' 1.339 .000
Adjusted R-squared ‘2 . 0842

/
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TABLE 7.178 |

Best* Regression Results Explaining Relative Plant Scale in Terms of
Small Market Size, Trade Liberalization and Eastman-Stykolt Hypotheses,
: Equatfon 2, 1970. Data Set II.

- 3 Marginal
. . Estimated .Significance
Variable Coefficient Level*
Small Market Size Hypothesis - N
PEB70 (Canadian Small Market Size, 1970) -0.318 007
Trade Liberalization Hypothesis
NRP70 (Canadian Nominal Rate of Protection,.1970) -- -
CNTBI (Canadian Non-Tariff Barriers, 1970) -4.862 115
USNBP7Q" (US Rominal Rate of Protection, 1970) -.878 .110
USNTBI (US Non-Tariff.Barriers, 1970) - --
SB70 (Canadian Unit Subsidy, 1970) -- --
\ .
Eastman-Stykolt Hypothesis
NRP7OMS (PEB70 interacting with NRP70) -- -
CNTBIMS (PEB70 interacting with CNTBI) - --
UNP70MS (PEB70 interacting with USNRP70) -- --
USNTBMS (PEB70 Interacting with USNTBI) _ - --
CDRMS70 (PEB70 interacting with Uss70) - -
UTC70Ms (PEB70 interacting_with uTc7o) * - ~-
Others
V9570 (Cost Disadvantage Ratio, 1970) -.362 .062

UTC70 (Canadian Unit Transportation Cost, 1970) -- --
EMPRAT7S (R & D Expenditure) : -- --
MMARCYA (Margin/SaTe_Ragjd) 0.198 .097
ADVDM70 (Advertising Sales Ratio, 1970) -- --

(Constant) ‘ . 1.017 .000
Adjusted R-squared _ - 0895

** Best as measyred by the maximum adjusted R-squared.
* the t-tests are one tailed.
-- indicates omitted variables.

Source: Statistics Canada.
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TABLE 7.17C

é;st** Regression Results Explaining Relative Plant Scale in Terms of
Small Market Size, Trade Liberalization and Eastman-Stykolt Hypotheses,
Equation 3, 1970._ Data Set II.

. Marginal
. Estimated Significance
Variable - Coefficient g a1 .
Small Market Size Hypothesis
PEB79 (Canadian Small Market Size, 1970} . -- -—
Trade Liberalization Hypothesis
NRP70 (Canat)ﬁan Nominal Rate of Protection, _
_ 1970 - -
CNTBI (Canadian Non-Tariff Barriers, 1970) -13.614 015
USNRP70 (US Nominal Rate of Protection,

-1970 _ -1.127 . 052
USNTBI (US Non-Tariff Barriers, 1970) - -
$B70 (Canadian Unit Subsidy, 1970) - --
Eastman-Stykolt Hypothesis
NRP7OMS (PEB70 interacting with NRP70) -- --
CNTBIMS (PEB70 interacting with CNTBI) 29.136 .008
UNP70MS ({PER70 interacting with USNRP70) - -
USNTBMS (PER70 interacting with USNTBI) 17.295 .003°
-CDRMS70 (PEB70 interacting with U9s70) -1.335 .000

UTC70MS (PEB70 interacting with UTC70) -

Others

VIS70 (Cost Disadvantage Ratio, 1970) -- -
UTC70 (Canadian Unit Transportation Cost, 1970) -- --
EMPRAT7S (R & D Expenditure) -- -=
MMARCVA (margin/Sales Ratio) 0.171 114
ADVDM70 (Advertising Sales Ratio, 1970) -- --

(Constant) 0.876
Adjusted R-Squared . 1656

* t-tegts are one-tailed

** Besﬁ%%re measured by the maximum adjusted R-squared.
. ~-indifates omitted variables.

Source: Statisticg Canada
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Table 7.17D

Best** Regression Resylts EXplaining Relative Plant Scale in Terms
of Small Market Size, Trade Liberalization and Eastman-Stykolt Hypo-
theses: Equation 4, 1970. Data Set II. .

Marginal

, Estimated Significance
Variable Coefficient Level*
Small Harket Size Hypothesis
PEB70 (Canadian Small Market Size, 1970) -~ --
* Trade Liberalization ﬂypothesis'
NRP70 (Canadian Nominal Rate of Protection, 2.235 .

1870 ) .004
CNTBI (Canadfan Non-Tariff Barriers, 1970) ~18.955 .005
USNRP70 (US Nominal Rate of Protection, )

1970) . -2.055- .008
USNTBI (US Non-Tariff Barriers, 1970 -- --
SB70 {Canadian Unit Subsidy, 1970) _ - --
Eastman-Stykolt Hypothesis
NRP70MS ({PEB70 interacting with NRP70) -8.289 . .004
CNTBIMS (PEB70 interacting with CNTBI) 49,46 003
UNP70MS (PEB70 interacting with USNRP70) 2.317 .Q55
USNTBMS (PEB70 interacting with USNTBI)" - -
CDRMS70 (PEB70 interacting with v9570) -- --
UTC70MS (PEB70 interacting with UTC70) -- --
Others
V3570 (Cost Disadvantage Ratio, 1870) -0.392 .046
UTC70 (Canadian Unit Transportation Cost,

1970) ) -- -
EMPRAT75 (R & D Expenditure) -- --
MMARCVA (Margin/Sales Ratio} . == --
ADVDM70 (Adversiting Sales Ratio, 1970) ~-- : -
(Constant) 1.1471 . . 000
R-Squared | .1505
Adjusted R-squared ‘ .0975

** Best as measured by the maximum adjusted R-squared.
* t-tests are one tailed.
~- indicates omitted variables.

Source: Statistics Canada.
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TABLE 7.17E

Bestr+ Regression Results Explaihing Relative Plant Scale in Terms °
of Small Market Size, Trade Liberalization and Eastman-Stykolt Hypo-
G theses: Equation 5, 1970. Data Set I.

Marginal
Estimated Significance
Variable -Loefficient Level*
Small Market Size Hypothesis
PEB70 (Canadian Smal] Market Size, 1970) -- -
Trade Liberalization Hypothesis
NRP70 (ganagian Nominal Rate of ?rotection,
970 - -
CNTBI (Canadian Non-Tariff Barriers, 1970) . -11.128 .036 -
USNRP70 (US Nominal Rate of Protection, 1970) -1.172 .047
USNTBI (US Non-Tariff Barriers, 1970) - --
SB70 (Canadian Unit Subsidy, 1970) -5.647 .036

Eastman-Stykolt Hypothesis

- NRP70MS (PEB70 interacting with NRP70) -- - --
CNTBIMS (PEB70 interacting with CNTBI) 29.918 .005
UNP70MS (PEB70 interacting with USNRP70) -- --
USNTBMS (PER70 interacting with USNTBI) - : -
CORMS70 (PEB70 interacting with ¥9570) -1.383 ©.000
UTC70MS (PEB70 interacting with UTC70) -- -

Others

V9570 (Cost Disadvantage Ratio, 1970) - --
UTC70 (Canadian Unit Transportation Cost, 1970) - =
EMPRAT75 (R & D Expenditure) -- -
MMARCVA, (Margin, Sales Ratio) -~ -~

ADVDM70 (Advertising Sales Ratio, 1970) -2.50 .140
(Constant) 1.040 .000
R-Squared ) .2282
Adjusted R-squared ' L1726

** Best as measured by the maximum adjusted R-squared.
* t-tests are one-tailed.
-- indicates omitted variables.

Source: Statistics Canada
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TABLE 7.18A
Best** Regrgssion Results Explaining Relative Plant Scale in Terms

of Smail ket Size, Trade Liberalization and Eastman-Stykolt Hypo-
theses, Equation 1, 1979. Data Set III.

Marginal
Estimated Significance
Variabies Coefficient Level*
Small Market Size Hypothesis
PEB79 {Canadian Small] Market Size, 1979) —1.668 .. .000
Trade Liberalization Hypothesis
NRP?S*(Cana?iaﬁ Némina] Rate of Protection,

' 1978 : -~ --
PKR (Post Kennedy Round Rates) -2.085 .018
Eastman-Stykolt Hypothesis ' \

NRP78MS (PEB79‘1nteracting with NRP78) : - -
PKRMS (PEB79 interacting with PKR) 5.411 . 001
' Qthers
UTC79 (Canadian Unit Transpbrtation Cost, 1979) 1.349 .04
ADVDM79 (Advertising Sales Ratio, 1979) - -3.581 .135
EMPRAT7S ( R & D Expenditure) ' -3.495 . .130
MHARCVA (Margin/Sales Ratio} 0.259 . 051
(Constant) o .847 000
. R-Squared ‘ .2126

Adjusted R-squared .1634

** Best as measured by the maximum adjusted R-squared.
* t—tests are one tailed. _
-~ indicates omitted variables from the regression.

Source: Statistics Canada.
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- TABLE 7.18B

Best** Regression Results Explaining Relative Plant Scale in Terms
of Small Market Size, Trade Liberalization and Eastman-Stykolt Hypo-
. theses, Equation 2, 1978, Data Set III. .

Marginal
. Estimated Significance
Variable : Coefficient Level*
Smal Market Size Hypothesis X
PEB79 (Canadian Small Market Size, 1979) -1.982 .ObO

Trade Liberalization Hypothesis

NRP78, (Canadian Nominal Rate of Protection,
1978) -1.579 .039

Eastman-Stykolt Hypothesis

NRP78MS (PEB79 interacting with NRP78) 7.417 .01
PKRMS (PEB79 interacting with PKR) -- --
Others

UTC79 (Canadian Unit Transportation Cost, 1979) 1.128 . 067
ADVDM79 (Advertising Sales Ratio, 1979) -3.850 .122
EMPRAT79 (R & D Expenditure) - - 1 =
MMARCVA (Margin/Sales Ratio) .189 101
(Constant) .874 .000
R-squared ' . 1953

Adjusted R-squared . 1526

** Best as measured by the maximum adjusted R-squared.
* the t-tests are one-tailed. N
-- indicates omitted variables from the regression.

Source: Statistics Canada.
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7.5 SUMMARY AND CONCLUSIONS

Data Séts I through 111 provide empirical support for the
hypothesis that small market size bromotes suboptimal capacity and
1§w relative plant scale in Canada. Our results on small market
Size agree with prévious work surveyed in chapter 3 and indicates
that Canadian producer§ would build and operate plants at output levels
below the size necessary to realize economies of scale. The small
market size hypothe;is seems to explain suboptimal capacity in 1968
and relative plant scale in 1970 and 1979.

Our study shows that the coefficient of Canadian nominal
rate of'protection changes -sign across Data-Sets and has low signi-
ficance levels, except for Data Set III, where it has the correct
sign and is statistically significant.

| The toéal effeét of Canadian nominal rate of protection also

changes sign but becomes important in small markets (when the small

market size is evaluated at one standard deviation above its mean value
in 1968 and 1970). This result agrees with our trade model's predicéion
that tariff protection exerts a nggative influence on relative plant
scale. |
Previous studies were unable to find the statistical signifi-
cance of the level of tariff protection on a measure of scale efficiency.
Dickson, however, found tariff to be statistically significant when the
dependent variable is the ratio of average cost of scale efficient plant
to the industry avérage. Also, Caves et. al. (1975) found the signifi-
cance of tariff but only when it interacts with small market size. Hence

AN
our results differ from previous empirical works which failed to find

the statistical significance of tariff protection.



- o 200

Canadian nontariff barriers also change sign across Data

Sets but seem to better exp]ain relative plant scale in 1970 than

suboptimal capacity in 196?. Th1s discrepancy in the importance of

Cahadian noqtariff barr;eré across data’ sets could possibly arise from
'.the use of different dependent variables. Possibly the increased impor-

tanCe'of the trade 1ibera1ization " hypothesis on scale efficiency could

reflect the more protectionist nature of the Canadian economy in the

late 1970s. | ‘ | ‘ )

The total effect of US nontariff barfiers seems to bétter

. explain Data Set I than Data Set II.  In the 1968 regressions, it _

\\\\ cdnsistently has the expected sign and is statistically significant when
\\F is evaluated at the mean and wjth Canadian sma11 market.. .In the 1970
régressions it is 519n1f1cant w1th ‘the correct sign. The statistical
insignificance of the US nqntariff barriers could arise.from the
different use qf the dependent variable or possibly reflect#the less
protectionist nature of the US economy.

The total effect of US tariff protection has the expecteq sign
and is always statistically significant (when evaluated'with Canadfan
small market 'size across data sets). Thus,,thére is evidence that Us
tariffs restrict Canadian producers to operate manufacturing plants
designed to serve our small domestic market. -

o The importance of various interaction terms which represent the
Eastman-Stykolt e%fect_on scaIe'éfficiency remains inconclusive. In the
1968 data some Canadian-US interaction terms havé the correct sign and

are significant. In the 1970 regressions, the Canadian tariff inter-
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acting wi;h Canadian small market size‘has the expected negative
impact on relative scale but has low §%§hif1cance level. Other.
remaining Canadian interaction terms such as marké; size combining
separately with unit transportation cost, unit subsidy and cost disad-
vantage ratio are statistically insigpificant. ‘

In addition to the total” effect of a var1ab1e we have
performed a series of F-tests on subset of US-Canadian trade var1ab1e in
explaining scale efficiency. The F-tests examine whether a group of
variables add significantly to the eXp]anation in the dependent variab]e
other than the variation a1ready accounted for by the included variables
1n the regress1on equation. _

A summary of these F-tests on the trade liberalization and
Eastman-Stykolt hypbtheses for Data Sets I, II and III are described
on Table 7.19. In some cases a variable has been omitted from the
corresponding regression equation. The interaction of Us'tariff with
Canadian small market size (PKRSM), for examp]é, was omitted from equa-
tion 3 of D;fa Set 1. In these circumstances, the corresponding entry
for US tariff barriers was obtained from the t-statistic on the
coeffjcient of Post Kennedy rates (PKR).

The tanadian tariff variables reported in Table 7.19 include
the level of Canadian nominal tariff and its interaction with smal}
market size. Also, Canadian nontariff barriers include the level of
nontariff barriers and their interactién with smalil market‘sjze.

Similarly, US tariff includes both the level and its
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~ interaction with Canadian small market size; ATI protection variables

- refer to the joint test of US-Canadian tariff and nontar1ff barriers.

Finally, all interaction terms describe only the interaction of US-
Canadian trade barriers with Canadian small market size.

In many equations, as reported in Table 7. 19, the F-test on

- the separate effect of Canadjan nontar1ff barriers is stat1st1ca11y

significant. In some equations in Data Set II, the total effect of

. Canadian nontariff barriers has the expected sign on relative plant

scale and is statistically significant (when evaluated at the mean value -
of Canadian small market size}. Thus Canadian nontariff barriers seem
to be associated more close]y with relative plant scale rather than
subOpt1ma1 capacity.

Both US nominal tariff protection and'nontariff barriers seem
to better explain relative Plant scale in 1970 than suboptimal capacity

in 1968, Specifically, the F-test on US nontariff barriers is s1gn1-

" ficant only in one equation of Data Set II while its total effect is

stat1st1ca11y significant with the wrong sign. Hence, we conclude that
US nominal tariff protection provides evidence of restricting Canadian
producers to operate manufactur1ng plants designed to serve our smali
domest1c market size.

A1l interaction terms are often statistically significant at
the less than 5 per cent level for Data éet I and II, indieating strong
evidence of the Eastman-Stykolt on scale efficiency in Canade. Also
all protection variables are always significant at the 10 per cent level.

The Eastman-Stykolt effect is statistically insignificant in explaining

s
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re]ative/p]ant scale in 1979. Note that data on the US and Canadian ,
nontariff barriers are not available for 1979 Data Set.



R g tent i N

205

FOOTNOTES

Chapter 7

See, for example, Berenson and Levine (1979, 520-523). They
discussed the methodology used to calculate the standard errors
of regression coefficients.

In this study we have not employed Lovell's "rule of thumb"
mainly because we are interested in the “grand equation" which
includes all initia] variables (and not the best-fit equations).
Lovell"s rule of thumb is to calculate the true probability of
committing a Type I error for a subset of variables of -size k

-in;the best regression equation, i.e., a =1 - (1- &)c/k where

¢ is the number of variables in data set that are candidates for
inclusion in the grang equations; k is the number of variables

in the best fit equation; a "is the reported marginal significance
level when the test 1S conducted with all initial variables of
size c. (Lovell, 1983, 3). . '

Data on R & D expenditure, margin/sales ratio and product
differentiation were not available for 1968 regression equations.



CHAPTER 8

SUMMARY AND CONCLUSIONS

Thfs final chapter is devoted to a summary and conclusion
of the main resyits obtained in this study (sections 8.1 and 8.2).

Section 8.3 reviews some possible extensions of this study.

8.1 SUMMARY OF THE -STUDY -

This dissertatiqn has studied the opportunities for foreign
trade and'the extent to which Canadian manufacturing Plants exhaust

economies of scale. The ?ai]ure of Canadian plants to realize scale

low and continues tg be approximately 25 per cent of the US level. In
recent years, however, the productivity gap has been declined.

Many studies haﬁe measured scale economies and 5nvestigated
1ts determinants. A remarkable feature of these published studies is
the failure to find statistical significance of tariff protection in
explaining scale efficiency, despite the generaily accepted proposition
that trade barriers have promoted Suboptima] capacity in Canadian

manufacturing.

Canadian tariff protection jis alleged to promote suboptimal

206
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_ capacity by separating the small Canadian market from 1arger foreign

markets. Also, there has heen growing concern about the increasing
use of nontariff barriers to protect scale 1neff1c1ent Plants following
the Kennedy and Tokyo Rounds of tariff cuts on a wide range of manu-
factured goods.

Thus the basic empirical question addressed in this thesis is
whether small markets and trade protection interact to promote sca]e

1neff1c1ency in Canada, and if so, how? To address this questiog“a.

model of the determ1nants‘of scale efficiency was constructed. It o

~

incorporated scaTe economies, market imperfection and Canadian tar1ff
protection. - It was then generalized in intuitive fashion %o allow for
Canadian nontariff barriers, US tariffs and US nontariff_barriers:

The solution concept used in.the model is Cnurnot-Nash

equilibrium: It distinguishes between short-run (no entry) and-long-

‘run {free entry) equilibrium. In the presence of tariff protection,

representative firms either charge‘a price greater than the world price

by the full amount of the tariff or a price intermediate between domestic

: -~
and world price. The domestic price plus the full amount of the tariff

is referred to as the tariff limjt price. In these circumstances,

three possible cases were identified: 1) Import Competition;

2) Tarif? Limit Pricing, and 3) Domestic 011gop0115ts. Firms charge .
the tar1ff limit price in cases 1) and 2), but not in case 3).
Assuming that the behaviour of Canadian firms can be approximated by
Cournot Oligopolists, we ignored case 1) of import competition. In

the remaining two cases, the model predicts that Canadian tariff
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proté§?jon induces finhs to operate plants below minimum efficient
plant";Eale but that small changes in the tariff will have an effect
only iﬁ the case of tariff limit pricing. . '

In industries whére the output of the minimum efficient plant
is large relative to the industry size, the model predicts that firms
will operate plants of suboptimal scale. Finally, the model predicts
that the Eastmaﬁ-Styko]t (i.e., the interaction of small market size with
tariff protection) on relative plant s¢a1e is negative..

These theoretical resu]ts led us to test three hypotheses in
ouf empirical work. These were termed a) the small market size hypo-
thesis; b) the trade liberalization hypothesis, and c¢) the Eastman-
Stykolt hypothesis. The First hypothesis is that small market size
prevents scale efficiency in Canada. The trade liberalization hybo-
thesis predicts that US-Canadian trade barriers promote scale ineffi- °
ciency by separating Canadian market from larger US markets. Finally,
the Eastman-Stykolt hypothesis predicts that the interaction of smai]
Canadian market size and high trade barriers should lead to more scale
inefficiency. _

We drew on variety of data sources including a set of measures .
of nontariff barriers which have never before been used for this
purpose. - . |

Wy This thesis makes use of two measures of écalé'eff{c{éney:
suboptimal capaéity and relative p1an¥ scale. The former measure

refers to the fraction.of industry'output originating from plants below.
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minimum efficient scale. The latter measure is a2 ratio of the
average size of Canadian larger plants for 50 per cent of industry

emp]oymeht'to the average size of US matching larger acéouhiing for

‘ 50 per cent of industry employment. The dependent variable for

regression amlysis across-79 Canadian manufacturing industries in
1968 is suboptimal capacity. For the 1970 and 1979 regression equa-
tions, the dependen; variable is relative plant scale across 120
Canadian manufacturing industries.

The model was tested using SPSS (Statistical Package for the
Soéial Sciences). It has the advantage of allowing the researcher to

select the best-fit equation in the sense of maximum adjusted R-squared.

(S

These equations of best fit are presented only as descriptives since the
apparent marginal significance level is much greater than what can be-
reasonably ciaimed.

The functional form.of the regression model is linear with
interaction terms. In many regression equations this led to severe
problems of multicollinearity. This probiem was reduced by running
several regressions with each excluding highly collinear variables.

Because many variables enter the regression yoth'independently
I(as levels) and in interaction with other variables the effect of a
variable cannot be dé%bét]y'fead from thé_ébéfficient on its level.

In suchncases, we refer to the total effect of the variable by which we
mean the direct effect of the variable and its indirect effect through
a second term in the expression when the value of the second term is

at its mean. The indirect effect of each variable has been evaluated at
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+ the mean value of the variable in question and at values one
standard deviation above and below the mean.

- Our empirical results show that US- Canad1an nominal tariff
Protection and us- -Canadian nontariff barriers together are important
explanation of suboptimatl capacity and re]at1ve plant scale ‘in
Canadian manufacturing industries in 1968 and 1970, respectively. The
Separate effect of US-Canadian nominai tariff protection'and Canadian
NTBs on scale efficiency is more pronounced relative to that of US non-
tariff barriers. This result supports the trade 11bera11zat10n hypo-
thesis that US-Canadian trade protect1on is often statistically signi-
ficant and is negatively related to scale efficiency.

' Previous empirical studies did not find tarift to be
statistical]y-significant-except when used as part of a composite
variable. Thus in Previous studies the tariff becomes important only
when it interacts with either small market size (Caves et. a], » 1975)
or with large market size and four firm concentration ratio (Ba]dw1n
and Gorecki, 1881C). We argued that concentration ratio variable is
partly determined by the dependent variable and would introduce simyl-
taneous bias if it were included in the regression equat1on explaining
scale eff1c1ency Hence in our study, we om1tted the concentrat1on ratio
variable. By interacting the tariff ievel with the market size, Caves
et. al. confused what we have termed the Eastman-Stykolt effést with
the more general trade liberalization hypothesis. In this stedy we

have tried to distinguish between these two hypotheses.



211

8.2 MAIN CONCLUSIONS OF THE STUDY

The main conclusions can be stated as follaws:

a) The 1979 regressfions support the smail market hypo- .
.thESIS and the total effect of US tariff (when evaluated With
Canadlan.sma]1 markets). Otherwise, nothing works in 1979. 1In the
1970 regressions, highest priority should be paid to equations 1 and
2 than to the remaining equations, because only in these equations is
the level of the small market size vériab]é inciuded Spec1f1ca11y,
equation 1 includes both the market size and other theoret1ca11y
relevant variables.

In the 1968 and 1970 regressions, we have the following

results:

b) The Eastman-Stykolt hypothesis is strongly supported by
o \\\ the joint significance of all interaction terms in all regress1ons

Moreover, our results are consistent with ear11er studies in strongly
supporting the small market hypothesis.

c) Tﬁé Trade Liberalization hypothesis is strohg]y supported
by the joint significance of al] the trade variables. However,

- d) US NTBs are generaily not significant.
e) Canadian NTBs are significant, éspecially in the 1970s.
f) Canadian tariffs dre Jo1nt1y significant when proper

account is taken of the interaction between market size and tariff

protection variable.
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g) <Considered aTone, Canadian proteétion (tariffs and
NTBs) is more significant (statistically than Us protection).

h) Considered alone, US tariffs are significant. E .

-Genera]]y; these results seem to imply that it is US-

Canadian tariffs and- Canadian NTBs rather than US-NTBs which are most
c1ose1y associated with suboptimal capacity

These empirical results have important policy implications.
Canada's manufacturing industries, for example, need to increase their
productivity levels relative to the US. A %eduction in both Canadian
tariff and nontariff protection is one 1mportant way to accomp11sh
this end. Also US tariffs should be eliminated. Under these circum-
stances the procompetitive effect of import competitidn.and the
unrestricted access to US large market woulq encourage Caﬁ;dian firms fo
build larger plant scale and accordingly realize economies of scale. Qur
study is the first to document these effects because it;is the first
to use nontariff barriers and US tariff data for this purpose.

However, the emp1r1ca1 results on US-Canadian nontar1ff
barriers should be Interpreted with caution. For examp]e, the
stat1st1ca1 1ns1gn1f1cance of US nontariff barriers and the oftén

"wrong" sign of Canadian nontariff barriers in 1968 might possibly
arise either from the inaccurate measurement or undérestimation of
_ the extent of NTBs protection. According to Ray and Marvel (1984, 453),
the NTBs data are poorly documented by the US Tariff Commission.' They
criticized the US Tariff Commission for not adopting certain "standard"

when the NTBs data were derived from GATT compidations.

{
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The key contributions of thisfthesis are: a) progress in
formally modelling the effect of trade barriers on scale, and b) an
improved test of the Eastman-Stykoit hypothes1s (improved because the
regression model is better specified as .the result of formal modelling

and because of the yse of additional data).

8.3 “MAREAS FOR FURTHER RESEARCH

A possible extension of this study relates to the paucity of
data in 1979, especially in US-Canadian NTBs. Use of such variables
in a model explaining scale. efficiency should be of importance 1in
fonmulating commercial policy when tariffs are contlnuously declining on
a wide range of manufactured goods.,

Another possible avenye for extension re]ates to the empirical

‘specification of the Eastman- -Stykolt effect in a regression exp1a1n1ng
scale 1neff1c1ency .For example, in markets where minimum efficient
plant scale is a large fraction of the industry size, the mode] predicts
that the Eastman-Stykolt effect on relative p]ant scale is important.

“In cases where the minimum efficient plant scale constitutes a smail
fraction of the industry size, the Eastman-Stykolt effect on relative
plant scale is zero. Hence, an appropriate test of the Eastman-Stykolt
hypothesis would require a dummy variable that discriminates between

small and large markets relative to minimum efficient plant scaje. Such

a dummx variable was not available at Statistics Canada when we performed

our regressions on relative plant scale.
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