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The purpose of this thesis is to measure the - - - extent - - - - - of - - . - - - 
,/ 

"Intra-Industry International Trade" (IJT), in Canada's foreign 

trade, to present an economie "analysis -of the forces which- 
- 

-zz? 

ence foreign trade pttern;, and to test empirical.l; 

various ' count&-specif ic and industry-specif ic hypyeses ' 
b B - 

r 

The measurement ./has been performed from a number, of 

perspectives, First, the intensity of intra-industry trade - has 
, , 

far ~ w h  St 
- - L  - - -  - 7  

Trade klassification (SITC), category at different levels of 
I - 

aggregation 'for the years 1962, 1971, and 1980. Second, various 
I 1 

measures have~been applied across countries for selected years. 

Third, 'the strength of intra-industry trade has been identified 

across industries at dif ferekt points in time. - Finally, trends- 

in Canada's intra-industry trade have beeh examined, both across 

countries and across industries, for the years 1962-80. % 

- - - - -  - -- - - - - - - - - - - - - - - - - p- - - - -- - - -- -- - - 

Four alternative heasures have been employed. They are: (a) 
I ,  

the Grubel and Lldyd (G-L) unadjusted" index; (b) the G-L 

adjusted index; ('c) the. G-L measGe of the level of aggregation; 
o 

, . . . 

and (d) the Aquino index. These IIT measures have been used as 

dependent variables in regression analysis in order to test ' 

-d 

various country-specific and in,dustry~-specific hypotheses. I 

The main hypotheses are that intra-industry trade intensity 
w 

,,increases with a decreasing development stage diffe~ential F 
market size differential, tariff barriers, distance, cultural 
- - -- - - - - - -- - -- --- -- 

i - 
i i i - 



A . A - 4 ; / - -  - -  T * - -  - - -  - 
--- -- A- -- -b -- -- - - 

dif f erentidthon, economies of 'scale, productivity, human capital 
> 

intensity and level of aggregation. - - - -  - f 

I - 
- - - -  - 

The -results re-veal that across countries the- extentu of' - 

intka-industry trade in Canada is -remarkably high -in trade with * * * 

above 20 percentr- 0t the7 1-digit and over. 50 percent at .the 

3-digit levels are obtained in SITC 5 through 8 (Manufactured 
7 ,  I 

J 

products). In addition, strikingly high magnitudes are observed 
4 .  , I 

even in the SITC 0-4 divisions.,Tiemporal analysis .indicates that - f i 
L 1 ' 0 

/' 

1 a substantial growth in IIT has taken place over the years - 7 

1962-80, both -pcross countries and -across industries, but 
- .. 

cyclical' variations are dlso noticeable. Furthermore, for many 1 8 

+ - - - 
>- 

-- -- - - - - -  - - - - - -  
- + -  - "  - -  -L - -- , :t 

- countries IIT intensity has. . tended/ to decline through time. r 
. - 

Ftnally, the strength of IIT is preserved at each level of , - I - I 

phenomenon and not' a +ere "statist.ica1 a,rtifact ." i 

? 

The statistical dnd econometric analyses generated \strong 
I 

evidence in support of / major hypotheses in ah application .to 

, Canada. Product differentiation, economies of scale, the level 
I, 

~f~developtment, average market size, market size differentials, 

-h 
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INTRODUCTION TO THE STUDY 

- - 

1.1 - The Phenomenon of 1ntra-industry International Trade (IIT) 
- - - - -- - - - - - - - - - - 

- - - 
- - - - -- 

--- - - -  fnternati-om- trade--and -pfpduc tion stat i-st ?c s show--that ifi -- 

the post World War 11 period, world trade has grown fast an 
I 

the real output of the world economy, especially among the 

developed countries. World trade statistics also reveal that \ 
trade has been biased towards manufactuked goods relative to 

other commodities. These statistics of foreigh trade glows 

\ indicate that.many commodity groups appear both in the imports 

and exports of a country, within the same industry. This 
- > - ,  

phenomenon of simultaneous export and import by a, country of 

in the same industry -has been defined as "Intra- 

Industry International Trade, w-"Two-Way Trade ," ---or-- "Trade- - ---- 

- 

Over>4ap." The emergence of intra-industry trade has attracted 
. . 

in~~reasing interest from economists, in the form of both 

theoretical and empirical work. 

The interest in the phenomenon of intra-industry trade has 

arisen primarily because a large and growing part of 

i's usually explained in terms of differences in production , 

patterns betwzen trade - partners. These_ tradit&nal theories --- 



. gmehict that g i v v  xcrtain mdalp- 

will%& siqultaneously export and- i 

industry because "Nations tra 
- 

fundamentally the same reasons that individds or regions- 
- - . . 

enga&e in exchange of -goods and services to obtain the pencf its a 
of specializationw (H.E. Kreinin, 1979, p. 2 1 4 ) .  This statement 

--- -- -- - 

-- 

-- 'revea h -  the -essence- =-mi nat i o n s  t rade.sSential1-yT t h e  _ _ -_ - -- - -- - 

"benefits of specialization" regulting fr=pm trade arises *from 
4 

two sources. First,. the Ricardian theory s<ggests that cpu 

- 

trade if each country specializes in products in which it has a 

relative cost advantage and exports the excess products of thos I 
- -  - 

industries. Secondly, *differences in factor endowments, 

popularly known as the Factor Proportions The~ry or $he 
F t '== 

.I " 

Hec kscher-Oh1 Ln-Samuelson Model-. -4H..O-S) , focus at tent ion on 

relative factor endowments as &he basis for comparative 

advantage and as the main determinants of trade patterns. The 
- - 

'Z - - pp - - - - -- - - -p--p-p---- - 

theory, then, 2predicts that all ;omtries gain from - trade if 

each country specializes in the production of those products 

\ that use intensively its relatively abundant productive 

resources, and exports the excess products of those industries. 

Both theories predict the emergence of inter-industrp trade. 

An interesting aspect concerning intra-industry trade ( I I T )  

is that the intensity of IIT is more pronounced among developed 

countries, which have similar demand patterns, homothetic 
- 

tastes, technologies and relative endowments of productive 
'-I__' 

- - --- - - - - - -  



I 

factors. They also seem to shaye similar cultural, language, and 
/ ' C 

The universal vali-ditf of the tdaditional theory hds been 
-. 

questioned, both on theoietical and on empirical grounds; On the - A 

theorit ical side, t d y /  iraditional supply oriented. : factor 
/ /" I! proportions theory seems to be inadequate in its assumptions of L 

- ----- -----p---p- - - ---I . 
- -- - - - -u - - perecr-comp~-2t-i-ony-con st&-re tur ns to sc-a-le ,--and --homoqeneous-.----- 

prbducts. Empirical evidence, on the other hand, shows that 

trade has developed more rapidly among those iountries which ? 
1 

' t  
Lr 

tend to have similar factor endowments, similar levels of 

development, and the same demand and preference conditions. 

Evidence also does not confirm that input-ratios vary-widely 
- 

among similar products but, rather, shows. that factor 
- 

intensities tend to be similar within industry categories. As 
- - . - 

Richard E. Caves noted: 
I 

Since World War TI tariff barriers have been reduced 
& 

substantially, and international trade (specially in 
- inanufact-ures) -has - grown more rapidly - than - national- - 

'3 + productipn in the industrial countries. The European 
Community and lesser preferential arrangements have 
taken bold steps t o w 6  easing the economic barriers of 
national frontiers. The pervasive expansion of intra- 
industry trade shows that much of the enlargement of 

, international commerce takes the form of increasingly 
fine division of labor within industries, rather than . 
the sectoral specialization assumed in classical 
discussions of comparative advantage (Richard Caves, 
1980, p. 113). 



From a historical perspective, the notion of intra"-- "' 
- 

industry trade is not new. It dates Pack to ~il&rdt (1935),r - - -  
- - - --- - - 

Frankel (19431, and Hirschman (1945). Its syqtematic - 
\ 

development, however, started with the studies of Ver'doorn 
- 

-, - 
- -- - 

b .  
A a L " 

(19601, Linder (1961), Linneman <1966r,, Michaely (1962, 1964), .c 

Balassa (1961, 1971, 19791, Grubel (19671, Gray (1973, 1979), 
- - 

- -- 

- --- - _  - - _ - llllL1-lll-__llll - - ---- - - ---Au---------- --- 

stimulated by attempts to ;stablish such forms of economic 

c'o-operat ion as -the European ,ico70$ic Community (EEC) , the 

European Free Trade 
; .?  

Trade Association JLAPTA), and the Centrhl American cohnon 

Market (CACM). More* recent developments include the empirical 8 

3 : 

studies of Pagoulatos and Sorensen ( lq75), Aquino ( 19781, ~ Q v e s  - 1  
- - 

1 

(1981), Loertscher and Wolter (1980), Bergstrand (1982), Toh 1 1 / 

( 19821, -McCharles_ ( 19831, Havrylyshyn and Civan (1 9831,. and the- 

- - - - - - - - - - - - - -- - - - -- 

a n d  Helpman and ~r*n ( 1 984) .  
- a  

These studies provided a theoretie& rationale for trade in 
' 1  c 

the absence of differences in &tor endowments, along with 
I 

empirical tests of significance. 'One explanation for the * 

V 

emergence of IIT is that the products simultaneously exported, . 

and irnporked within a n  industry are close but not perfect 

substitutes. These products are differentiated, although they 

may be produced by essentially the same. technique, within the 

same industrial process. 



Research on IIT has been concerned with three basic issues, I 
First, whether the existence/of intra-industry trade is a real .- 

- - - -2- -- - - 
phenomenon of the modern world trade patterns or merely- a 

"statistical artifactw due o "categorical aggregation" in the 

compilatian of internati a1  trade statistics. There has beeR _ -  

considerable debate on th issue with inconclusi~e results. 

Balassa (1-967, &- Lancaster (1 960, 1980), Hesse - 

- - a - - -,- - --and - ---Lo--t-sehe-r-- 

and ~olter , (1980) -- argue that intra-industry trade is a stable* 

charactedstic of an industry, and, therefore, is a real 
- 
- 

phdk&on on both tlieoretical and empi;i=al grounds. On the 
/' 

other hand, criticp like Finger ( 1975b3, Lipsey ( 1976f,,/and . 
s F -  

Pomfret ( 1978) ar& that intra-industry trade is mainly a 

statistical illusion. Doubt arises as a result of data 

compilation. I+t is maintained that the trade data are 

arbitrarily grouped in industry products that are produced using 
.% 

*. i 

different input mixes and are not close subititutes.' These 
-% . 

economists- assert that inth-industry trade/woulhdisappear - if-- 
% / 

narrower group definitions were used, While this seems to be a 
. * 

partially satisfactory explanation , for the apparent 
/ 

contradiction of the one market one prrcq'principle, it probably 
/ 

constitutes a retreat from, rather than an indication of, the 
/ 

Heckscher-Ohlin hypothesis. If one is willing to accept 
a . . .  

4 narrow cmiim%t~.&efinit1ons, it so- 
& - 

t i  V P  C - o ~ d v a n t a  c theorv to ------------------ 
I This aspect is discussed in detail in *chapter Four. ,----- -- 



7- * I  

- - -s 

collection of data. Furthermore, reducing the observe? - - -AL - 

of intra-industry trade would not remove the doubf - 
- - -  - ----  - 

&- - -- - *- - 
which the initially*observed intra-industry trade has placed on. 

the factor proportions theory, unless one cbuld also prove that 
- - -  -- - - 

-- - f  ite WE propor-t-ions - ~ a r ~ ~ w i t h i n - - - c o m m O i t i r ; L F g ~ ~ p - s - ~ - ~ ~ n  - 
- - 

" __ _ _ _ ____ll___lllf -_II__I~ - _ _ _ ^ - - - -  
-- - -- ----- 

between groups. In order to clarify this doubt various attempts 

have been made to estimate the intensit 

support the assertion that IIT is a stable b a c t e r i s t i c  of $n 
\ 

industry and not a mere statistical illusion. The issue has beenb 

-c addressed in this thesis as we<I, and amattempt has been made- 
- 

to supplement empirical evidence in the context of Canada's 
Q . 

foreign trade pattern,, D i f  f er-eqt-,measures of- I IT -have been -_ -: 
1 

cmpte*rr~nalpzed. m e  empirical results are documented in 

Chapter Four. .These results inaicate the importance of 
- - - - - - - - - - - - - - - - - - - - - --- ---- - - - --- 

intra-industry trade in Canada's total foreign trade. * 

The second iss'ue arose with respect to the determinants of 

intra-in-dustry ;international trade and comparative cost - - 

advantage. The unique determinant of comparative cost adhantage i i 
within the conventional Heckscher-Ohlin-Samuelson ( H - 0 - 5 )  [ 

. -  
theorem is the price (cost) in production, given that this 

theory considers trade flows of homogeneous products. However, - 

in the real world, large trade flows consist of differentiated 

products which are close, but not perfect, substitutes. Hence, f 



. * -  , 7 .  L J -  

Tbe c'ausescaf international trade flows ares (a) -the prh3.eqsze- rAL 
- 

- 

of increasing. returns to scale in production; (b) trade 

liberalization efforts made under the auspices of the Gene@ --- 

Agreements on Trade and Tariffs (GATT) and through var-ious 
I .  

bilateral trade .negotiations, along with the formation of 
- -- 

- - - - - - - -- - -- - A - - -- pi -- 
Customs Unions and Free T m e  Zones; W--pX(uct 

----?--a - -  -- -- -- -- -- ---- ' . * 

differentiation; and, (d) the level of development and the 

% - eitension of the size of the market through international L - trade, ' 

r C . . .  r w - ~ r n o ~ ~ - ~ - g = ~ - ~ y  La- 
L 1  , . * -  

. domestic market in the absence of tiade. As Linder' observed: 

The almost unlimited scope for product differentiation . real or advertised ... could, in combination with 
the seemingly unrestricted buyer idiosyncrasies, make 
possible flourishing trade in what is virtually the same 
commodity. Ships bringing European beer to Milwaukee 
take American beer to Europe (Linder, 1961, p. 102). 

- - - - - 
u -  - - - - 3  - -  - L  - - 

d t h i - c o n t e x t  , various theories resarding the determinants of 

intra-industry trade are discussed in Chapter Two. 
Qd 

A third issue is-concerned -with --the-empi r icaL-+ests--& - 

- .  : 
various hypotheses derived from the theories'of intra-industry 

trade. These hypotheses establish the relationship between 

intra-industry trade and various economic factors relating' 

country attributes and industry characteristics. For instance, 
.L 

it is posited that intra-industry trade is an increasing 

m t i o n  of a country'sxper capita income. r'rom the industry 

argued thC C: 

differentiation coupled with increasing returns to scale, the 

grea+e r i 11 be khemagn &, i-tudaf-i&xa-Mu-Lr-lc-- -- 



IIT indicts have been used is depe&nt vpriables-in riletion t6 

are presented and examine6 in trr s&; These resultdl '- 
- -9. f ,  - --- - - 

?'' -+ . - 
indicate the importance of intqa-ipdhtry brade in Canada' s - 

* - - 

-- T - J  - - - - - - -- . 
*! ** total -foreign trade, both acroks - 4ountries. and across - - - 

industriesf 
F, - 4 

I % & 

- _ ?n- this . s M y ,  aU . three-baSk i ssussFaze- exami-ne& -and--&--;-= - 
I 

eftort has beeb made to provide further evidence on the extene f 
\ 

and the' determinants of the intra-inchst@ trade specialization 

1.2 Burpose -- of the Study 
- - - --a 

' L 
5.. 

- 

- The main$ Qurpose of this, study .is to measure. the 

importa&= of int &-industry* trade i-n Canada's 
' 

7 '  A 

rminants of 

Pagoulatos and Sorensen, and ~ocrtscher and Wolter . Available- . I 





% 

-%- L < 3, .- - A  *.r 

3; 1s estimates separately. - - - 
X 

- 3 )  - The Level of Agqreqation: in this analysis-, IIT- FP - 
indices have been measured at various levels of 

disaggregation, ranging from I-digit to 5-digit, in 
"- 

order to investigate the sensitivity of IIT with 
- I 

respect to the level of aggregation. 

1971, 1976, and .1980. Time series analysis has also 

m e n  Petmwd using data for the period 1962-1980. . 
i 

2. To analyze the determinants of intra-industry trade. The 

main objective here is to examine the effects on IIT of 
- 

various economic4 forces. This analysis indicates to what , 

extent country attributes and commodity characteristics 

determine the significance and magnPtude of ixftra-industry 

trade, among countries and across industries. Factors ,that 

affect intra-industry trade are combined into the following 
- - - - - -  ---- -pP-P---p--------P---- - 

groups : 

A. The level of economic development; 

B. The measure of market size;, 

C. Variables related to product dif ferentietion: 
d 

D. Economies of scale variables; and 

E. Trade liberalization: nominal and effective tariffs, 

a. To test hypotheses: Various country and industry-specific 

\j hypotheses have been tested in this study. 



1 . 3  Testable Hypotheses 

- - - a- - -- 

between countries 
i 

market sizes. - 

between countries 

Country-Specific Hypotheses are: 

1.3.1 Intra-industry international 

is an' increasing function of 

1.3.2 Intra-industry international 

trade 

their 

trade 

Intra-industry international trade between countries 

is an increasing function bf their average level* of 

development. 

Intra-industry international trade is a decreasing 
\ 

functio; of 'the difference in their level 'bf 

development stage. In other words,&the more similar 

factor endowments, per capita incomes and', \\ similar 

demand patterns between countries, the high4 would 
' 

be the magnitude of intra-industry trade. \ 
Intra-industry , trade between :coun~ries - - --- is \_an 

increasing function of trade 

decreasing function of trade 

costs. 
- 

Intra-industry' trade between countries is enhanced 

if the trading partners share the same culture and 



1.3.7 ~ntra-industry trade is* an increasing f-ttnc-tkm4f -- - 

the ptential for product differentiation and 
I 

economies of scale. 
+ 

- 

1.3.8 Intra-industry trade is an increasing functi6n of 

the degree'of aggregation. . +  1 

% - 
1C 

- -  - - - L 
1.3.9 Intra-industry trade is a decreasing function of 

> -- u- - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - 

transaction costs., /!it . 
.,k 

1.3.10 Intra-industry, trade is a decreasing fJ?ction of 
'. 

1.3.1 1 lntraLindustry trade ,. is an increasing f uncthn of 

human capital intensity and productivity. 
- 

The above propositions are testable hypotheses, Jf intra- 

industry trade is, indeed, a real phenomenon and is influenced . 

by the above factors, it'-&ul-d-be possible to demonstrate t h b  

with empiricaL evidence, in order to determine how well*&.jhese 

factors explain a country's foreign pattern. trade 
-- --- 

1 - 4 .  Methodology 

Other than cpalitati& 
I 

analysis, stat istical and 

to ana'lyvd the' data. The . econometric techniques are used 

econometric. analysis involves kultiple .regressian analysis aimed 
5- 

at supplementing the statistical analysis. 



s -At the outset, it appeared extremely diificult to undertake - -  

this kind df research because of the lack of suitable ' data in 
I 

the required format. The commodity trade statistics, published 
rl L 

by the United Nations and OECD, contain data which meet only 

some of these needs. These data are compiled and published - 
- 

- i  TS tanda r-d- --I-nte na i-o-nzr ---,pr-a3gT - - accordinu to the-nited Nations 

Classification" (SITC). In these publications, the lowest level 

at which data are available for many countries is the 3-digit 

enter into international trade flows are compiled into 182 
*#  

commcdi~y categories plus one additional category, entitled 
0 

"Commoditieg+%nd Transactions Not Classified According to K-ind." 

Data need to be compiled at an adequate level of disaggregation 

to derive indices which would be comparable between countries 

and which would satisfactorily measure the concepts being tested 

by the hypotheses. Since no attempt has been made before to test 
- - -- - - -- - - ---- 

the significance of IIT at diffbrent levels of disaggregation 

and for both industry and country analysis in the Canadian 

context, this study focuses on these aspects of Canada's trade 

pattern. However, data as noted above are simply not available 

in the desired form. Hence, much time and resources have been 

spent in search of data. The data used in this study are mostly - 

from magnetic tapes provided by the Department of Industry, 

Trade and Commerce, Government of Canada, and the External Trade 

Division and the Input-Output Division of Statistics Canada. The 



* * ' 

r .  
. C 6 -  A 

pziikages are based on the SITC F k  1 1 ; ~ -  \ - 
&* 

ti, 

After having r-;ived. the magnetic tapes, virihs proc&*ms ' 

a - ' - +  4 
6 v - - 

- we re t tsed ' f o r -  &&a p ~ o e e s  sing,-: ahd-f or- - C b - e s k  i nC&i-on-& 
- 

intra-industry trade indices. 

The product differentiation sariable has been calcula%d on 8 
n the. basis of value a_d quantit~dxta qivea3y the Ext$rnalrnalTrad 

$*, ' - _ c  
1. 

L 
~ivision, for the years 1971, 1976, 1980, and 1585. . + 

* - 
- a.. 

The statistic+ for Gross'National product (GNP) and Gross + 
4 

Domestic product (GDP) are *in billions of dollars, at current 
i 

i ' f. - - -  f ,  

prices. These have been obtained from various issues of the 1 
0 

"~nternational Financial S-tatietics," of the International- 

'I u (~m+rwrese L l g n r e s  
e 1 

I estic currencigs. They were converted to* U.S. dollars i 
Z - -  - - - - - - - - - - - 

employing existing exchange rates documented -in the same 
>'.. 

publication. In spine cases data have b e k  tdk& - froi the United 

Nations Statistical Year Book and the "World Tablesw (1980, 

4 1983) published by the World Bank, I ! 

j The scale- economies variable and the data on sales-. 
. "* -7; 

advertisement ratios were taken from Caves et a1 (1977, 1980);' 
- - + 

i 
b 

Value added, emmployrnent wa&s-:; and capital stock data were 4 I f  

------------ 
The SITC C 

ana REV. 1 1  
lassification has been revised twice, REV. I (1960) 
(1975). 



obtained from Statistics Canada. These data were sometimes 
- 

pooled in r~lccordance with the SIC and SITC Classifications at . 
thel3-digit levels. A concordance between SITC and SIC $as made 

for this purpose.. 

Tariff variables have been compiled from data provided by 

the _External Trade ~ivision on a 3~-digitLS1:~C:SIC ba~i_s,--and-~-~-- 
- - .  > - - -- - - - -  - -  -< . - A -- - - - -, - -  ilki ins on and Norries' ( 1 9 7 5 )  estimated nominal -and effective 

tariffs were also used. 



- - - - - - 

I CHBPTER TWO 

DETERMINANTS OF 1NTRA-INDU&'RY TRADE: THEORETICAL FOUNDATIONS -'.. 

There has been considerable debate on the economic! analysis . 

of the phenomenon of intra-industry trade. An interesting aspect L 

concerning the explanation of intra-industry trade is that 
- -- - --- - --- - - - - -- 

has often been poi-nted out in the literature that empirical work 

i in this field s far outpaced theoretical development. As 

Tharakan ( 19831, <. 'a' \ 

Although there was some amount of "patch w&k the rising" 
in this. togeth& with the contribution of Gra&973), ... and recent theoretical contributions of Lancaster 
(1980)~ Krugman C1981), and Brander (1981 ) ,  the intra- 
industry trade has, by and large, remained an empirical 
phenomenon in search of a theory (~harakan, '1983, gp. 2-31. 

I ) 

6 

However, it has also been recognized that the economcc anaiysis 
I 
a-industry trade has come a long way since Verdoorn's 
4% -%1L 

(1960) seminal study. Remarkable extensions of the factor 
- .  - - --- - -- 

- - - - 

proportions theory have taken since then. ~ojima's Y1964) 

study of the pattern of international trade among developed 
I .  

countries seems to have further stimulated the dcve opment of a 
s."" 4rz 8 .  

'new philosophyw on Che frontiers of trad . As he obsbrved: 0 r 

A significant finding ... which presents opportunities 
for further inquiry is the.rapid growth of horizontal 
trade. -of manufactured goods among highly developed, 

nunlugerlm and inclust~,ialxmuntries. we need to uncover I 
i i  

the forces underlying this conspicuous trend and define i 

L- w - h h  ' i + 
% 

contrary to the traditional comparative costs theory' + 

(~ojima, 1964, pp. 16-36). 



The significance of the above gindings consisted of the -- 

, 

fact that wjthin the-framework of the Heckscher-0hlin.theorem; - - & - - -  - , - - s ~~5 
there was no room for such simultaneous exp its and iiports by" 

countries of products which ,are very close substitutes in 
. * -, 

consumption or in te'rms of factor input requirements in 

production. Economists, as usual, have dif ierent opinions. % *  

. 

? - 
(1934), Grubel and Lloyd 11975), ~quino (19781,. ~alvey (1981), * .  

Krugman ( 198 1 ) , Brander ( 198 1 1, Krugman and Helpman ( 1984). 'and 
. 

4 

-- - n+h-r-k 1 i eve t b t 1 1 0 n e w _ t h e a r y - i s r e q u k d t & s & a k t h e  

phenomenon of, intra-industry trade. Krugman pointed out: 

' .,. theh&ase for an extended theory is st 
negative reason that factor proportions 
work, So that something else is needed. 
positive reason: a model which combines sc 
and factor proportions makes some 
predictions which seem to. be borne ou 
(Krugman, 1979, p. 14). L 

P- 

Corden '(1979)has his= own suggestions oi redistributing the 
r )  

weight given to the existing thebries with a down grading of the . 
, 

-- 

factor-proportions theorem. As Cordon observed: 

The recognition of the phenomenon of intra-industry trade 
has not given rise to any new theories of trade and has 
not required any new theories ... The empirical importance 
of intra-industry trade only affects the weight which ' 

is given to existing theories (Cordon, 1979, p. 10). 
c/ 

. 
Finger (1975b) argues that "Trade Overlap" is consistent with 

divergent questions~ and views are exdmined in this chapter with 

the help of the existing trade theories. 



.Because of the substantial task that confronts a survey o f  
- 

the literature, -the main strategy adopted in this chapter will 
- - -  - - 

be as follows. First, we shall summarize briefly those theories 
C. 

which have enjoyed some credibility ,as explanations of the 
- 

determinants of intra-industry trade, *but which are not central - 
I 

to the main theme of this resdarch. Second, we 'shall review, in 

greater detail, those theories an6 empirical evidence which are 
-- ---- A L P -  - 

- 

ct- uc i- a-l-- tEe--c-e-n t-rxll,-h-eemme- 
". - a"--- - 

The benefits of this approach are: (a) to acquaint readers 

with some idea of the type of problems the research examines, 

and (b) to familiarize them with those issues it ignores. This 

is so because some of the theories are closely interrelated and 

as such require more detailed explanations while others are 

quite straightforward and, therefore, need no further analysis. 

For example, the demand similarity model is based on a single 

conceptual arqument, the d @ - d e _ t k m i n e d ~ g - w d ~  

characteristics. 

Among various approaches - avaclable- -in- the 1 i terature-m--- -- 

international trade theories, the following will be reviewed in 

this Chapter: the Factor Proportions Theory or the Heckscher- 

Ohlin-Samuelson Models; the Model of HUT& Capital; the Demand 

Similarity Model or the Burenstan-Linder Approach; the 

Technological Gap Model; the Product Life Cycle Models;, the 

-PrG&ct-Di-f-ferentiation Models; theories ot Scale Ecgnomies; and 

Q 
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Income distribution in t r 
, - 

conditions of ownershi 
prices of these resource 

- - ,  

.- 

tastes of individual - -  - - -  

distribution determines the demand conditims Tor.. 
commodities. Demand for commodities implies demand for 2 2  

productive services; this demand combines with the - 

physicalhendowment of factors of production to determine - 

the relatjve prices of factors (nawly, of produ~~ive 
servicesr. Of the two variables',-OHLIN and HECKSCHER 
believed that in international comparisons attention 
should be paid particularly to the latter: differences 

C among countries in the availability of productive 
9 

- - - -- - - - services - w e i g h - - p r o b a b l y - - r n a r ~ h ~ v 1 T y ~  in creating 
- - - a -  d-i-f %ere ns es --i-n - -E-a&sr- pri c-esy- -than--d-i-i-•’-eren'c e~ -5 rimand---- - 

conditions for commodities. Finally, kommodity prices 
are determined by facLor prices and by the- amount of 
.r 

each factor required for the production of each 
commodity; the latter is itself a function of factor. 
PT ~~eS,;rs--~---**"~ zw \ 
commodity. The production.function is the-same far any 
given 'commodity all over the world 8 . .  provided, of 
course, that productive factors are defined .in minute 

- detail, so that the same term stands for exactly the 
Sam? factor anywhere,- and that a11 the factors are 

\ .  

, ;- 4 Q included in the function (Michaely,,1964, p. 530-531). 
* 

It is clear that, as opposed to the classical theory which 

-stresses importance of international differences in production r x  

-- -+un-ns an explanation comparative advantage, the 

Hech:&e$-Oh~ in formulation explicitly postulates the J 
. .iSr 

= 
-- - - - - - - - A  - 

interc&-ional identity of production functions (Bhagwati, 1972, 

p. 3 4 ) .  ~hus, as a naGiona1 attribute, the unique determinant of 

comparative cost advantage is international differences in 

factor endowments, and the non-reversible factor intensity is 

the essential, characteristic of an indus6ry. 

\ The underlying assumptions of this model are: 
- 

i 
-1 . Two countries, two commodities, two factors of production; 

I 

products and inputs being indisti-nguishable by country of - 
origin; ., 



- - 
- 

- 

2. Pure competition in both product and Bactor markets; - 

3. Non-reversible and &if ferent factor intensities ~f the t w o -  -- 

commodities at all prices; 
- 

4. Identical . production functions for each commodity between 
I 

countries; 

-. - - - - - - - r-et-wss- --- t-a -- -sa-le-- - and -dimi n i shi ng--returns ' -along---the---.----- 

isoquants) in the production of each commodity; 

6. Absence of production externalities e l  the output of 

each commodity depends only on inpy;s of factors.which enter 

intoathe production process of that commodity alone), factor 

indif ferences between uses, and identical, factor quality 

between countries; 
bcL - 
-5 

7. Perfectly inelastic factor supplies in each country, factors 
3 

being completely mobile within countries cut completely +* k* x - 
immobile between countries; and, 

4 
-4 

8. No trade barriers to impede-trade flows between countries.-- - 
"r 

- 
' - 3  

Under the above assumptions, the prediction of the 

Heckscher-Ohlin theorem is that a country exports (imports) that 
?' praduct which is relatively more intensive in the factor which 

is relatively more (less) abundant in that country. 

There is a 'link to the discussion of the intra-industry 

Economists have divergent opini'ons on the-issue as to whether, 

in the real world, $he H-OTS model is-incapable of explaining a 

lar* and growing part of international trade or if this 



phenomenon is consistent with the -H-0-S theorem. Egonomisti. - '-\ - 
- -  > - - - -  - -  î  -=-T_ A a 

F 

like Lipsey (7976). Finger (1975). - and Pomfret (1979). ~ h J i e ~ e  * -  { 
= ?  

being at variance with the factor proportions theory of trade, 
- - -  - - 

.-- -r- - - - 
is apparently contrarp. to the one market, 6nc price- pcrnncx&e*.~ - 

c * - 

On the other hand, Balassa (1963, 1976, 19791, Grubcl (1967j. 

Grubel and Lloyd ( 1975), G~ap C 1973, -t939k, Falvep -( f98Fk, and - - - 

. . 
of intra-industry trad'e is not at variance with the traditconal 

factor proport ions erplanat ion of trade patterns and specializa- 
-.. ' 

a 
, tion. t hey- 'argue that* it is simply necessary ,% to re& some of 

the underlying assumptions of this theory. Once the  assumptions - - 

are modified, intra-industry t iade  phenomenon - coula- be - explained - 

within the H-0-S model. These divergent views can be'-rized. 
*3. 

The as;umpt ion of linear homogeneous product ion function of 
- C - - - - - -  - - -  " - -  - - I -  - - - -  ? 

- - 
> - 

degree one implies that with unchanged relative factor prices, 

. an equal proportional increase (decrease) in two inputs will 
\ 

keep the i n p u t  proportions the s ; l m p a n L u i l 1 e n + e ~ a c ~  - -- 

f 

(decrease) output by the same proportion. I f  the products are 
* 

homogeneous and prices in the two countries are identical, 

commodities will not be exported and importe~.sim~ltaneousLy by 

the same country within the same industry. As such, 

intra-industry trade cannot enferge within this theoty. 
7 - L 

s : " 
4 

- ~- ~ - - - - -  ~~ - -~ +- -- -- - - 

t r e t r l r n s t e  rrerelod, then the existence of 
' 

intra-industry trade can be explained within the H - 0 - 2  theorem. ". 



- 
As Grubel states: "The solution to the inconsistency between the 

1 ,  - 

real world and the basic H-0-S model is to drop the assumption 
- 

of constant returns t o  scaleR as rub el ,' 1981, p. 76). 

The theories explaining the role of economies of scale are 

multi-faceted. It suffices here to examine one aspect of this 

issue. Grubel (1981  1,  among others, .attributes the economies of 

- -  - -- -pro&*&n-- -rrm . - I-tIs-asserted that, -in-the modern-rea-1--world, 
economies of scale can arise if the industry reduces varie,ties 

and concentrates on the production of a few or even only one 

variety by each trade partner. In order that a country both 

export and import goods produced with identical capital/ labor . 

ratios, there must be a difference in unit costs- between the two 

varieties. For example, instead of six -and four cylinder cars 

both being produced in the Canadian plants, six cylinder cars 

are manufactured exclusively by a Canadian firm for sale to the 
e 

entire North-American market, while four cylinder,. cars are 
f -  

pr-oduced i n  - the United States-for the w b L e  tr-ade-area-.- This 

vobld tend to yield substantial gains since benefits would - 

accrue from a fall in costs per unit o,f output in both 
/ 

- countries., In this situation, because . of complete . 1 
I 

' specializatio-n, the Canadian production -function for six 

cylinder cars can be described as more efficient than the U.S., 
I 

--he U . S p r d c t i o n  function with respect to four cyl im3m 

Canada will export six cylinder cars and import four cylinder 



cars and - vice versa. Intra-industry trade exists, albeit factor 
- 
input mixes are the same. Hence, - intra-industry trade can be 

- - - - 

explained within the H-O-S model. This can &be fur,$her 

illustrated with the help oi Figure 2.1. 
t 

- Figure 2.1 exhibits a production frontier under the 

,assumpti.on of. increasing returns to scale in the produckion of 

- - each model af a u t  omobiles.:~ t -is hypot-hesi-ze&-bt4e averagep----; - 

- - - - - - - -  - - - ---*1 ,- 

-- -- 
* cost per unit of output falls as output increases (at least over 

a certain range of the su~ply curvp). In the above case, if a 

Canadian firm produce$ at point M, the firm isoroduc_inq hoUa 
- -  - 

varieties of the automobiles X (six cylinder cars) and Y (four 

cylinder cars) and maximizing prof its by satisfying domestic 

consumers' needs. However, there is no incentive for trade t-tr 
A a 

open, because there- exists a one to one correspon'dence between 
O 

the tw.0 price ratios. On the other hand, at point-N when _the 

production of one of the two varieties, i.e., produces only six 
- - - - - - - - 

cyl\nier- cars, X is relatiirely che3$erP than Y, because of 

economies of scale, and the Canadian firm becomes more 

competitive trading at world price WW. The economy * reaches a 

higher indifference curve at point N. Hence, the gains from 

trade and specialization are realized as in .the case of the + , 

H-O-S model (Grubel, 1981, pp. 76-78,). 



- - 

Figure 2.1 -- Increasing Returns to Scale* - 

. .  *. H.G. Grubel ( l 9 8 l ) ,  International Economics, p. 77 .  



2.2 - The Theory of Human Capital - 
Bhagwati ( 1965)*, Keesing ( 1  965), and others develope'd the 

h u m  capital theory following Leontief (1933.~' 1956). The theory- 

asserts that differences in the intensity of humah capital tor - 

the same category of products is the crucial determinant of 
-.* - 

- - - modern- internationaltmhek l o w s  among- countries,>k - K-=wed---- 
. - - - - - -  - - - - -  --  - - - -  - - - - "  - - -- - - 

+that a country endowed with skilled labor, compensates for its 

comparative cost disadvantage by . producing higha quality . 

differentiated products. Leontief (1933) had shown that a par 
-- 

- 
'L 

t 

of countries with identical factor endowments, implying 
\ 

identical transformation curves, may start trading a part of 
t 

their produce in order to reach higher indifference contours. It 
3 

'seems 
L 

wC.i t th"n 

- 

the 

that the existence of intra-industry trade w%s c~ncei;~d 
, . 

BS 
this framework as far back as 

The   em and Simil - #ity Models 

~he~demand sirni iarity theories t 
major determinak of trade. 

market structures are considered 

thk early 1930s.. 

regard demand c%nditTons ;s- 
- 

Similar demand patterns and 

as. the essential country 

attributes and the similarity between imports, exports, and - 
d 

production processes for the d~tnestic market as the. basic ' 

commodity characteristics. The theory asserts that trade will be 

- more intense between countries with similar attributes. 

The demand similarity theory is propounded by S. Burenstan 

Linder' (1961). He postulates different explanations for the 



- -- - 

- = -- - - 

- - - - -- - - - - - - 

-7 

\ - - - p t t e r r r ~ i ; ~ y + m & t ~ a d  f o ~  ~-LII Q& 

trade in manufactured goods. He accepts h e  factor proporkions - - 

explanation of the pattern of trade in primary pr~ducts but not 

in the case of trade in manufactured goods. Linder's hypothesis 

suggests that while the composition of trade in primary products 

may be properly explained by theyfactor proportions theory, the 

the demand characteristics -of each trading partner country, He 

argues that the structure of the relatiie prices of manufactured 

c o-ITrci n eac hcoarrtrPp~sr&e-i55mi ne-d-Q-t he -repr=serrta t i ve 

demand," which in turn is determined by the quality of products - -- 
4 

which are demanded by the majority of its population. 

Furthermore, the representative demand is an increasing function 

of income per capita of the trading partners. Especially at each 

income level, there is a represehtative demand for a specific 

range of goods.'~he presumption is that the higher the demand, 

the larger will be the share .oi domestic market and - the larger 

the productidn the lower.wil1 be the per unit cost (due to scale 

"effects). The domestic producers will be more competitive 
f 

compared to the countries where those:products are outside the 

range of the representative demand. They will thus be able to 

' extend the market by exporting these products. Linder observes: 

-- -- Among all non-primary products, a country has a range of 
potential exports. This range of exportable products is 

- - - - - - - - 

determined by internal demand. It is a necessary, but -... . .. . . not a surriclent, conaition t at a roduct be constmed 
(or investkd) in the home country forPthis product to be 
a potential export product. This is our- basic 
proposition (Linder, 1961, p. 87). 



From his basic proposition, two mre p-w fo l lav:  . . 
L-- 

(a) product ion conditions are nbt jndependiint of - belnand 
. * 

conditions. Rather production will be more efficient - if demand 

is substantial; and (b) domestic production conditions will be 
I 

influenced by home demand to a larger extent than by foreign 

demand. The bssic reason for this is unfamiliarity of domestic 

- 
- -- producers w i th -f orei g w  m i t r k e t r a s  compa r ed--t-~-~rne-si icCXEiTRet s . 

L L  -- - - -  - -- - -  - - - -  -- - -  - - -  uu - - - --- - 
However, as a ~successful firm grows over time, the domestic 

r\ 
market becomes insurf icient ,for further expansioh and, 

Consequently, the share of exports increases along' the market 
R 

expansion path (Linder, 1961, p. 88). 

An implication of this assertion of the domestic market as 

a "providing market," is that a good cannot be exported unless 

domescib demand for it has achieved a certain minimum size 

rre&e-erOr-Th-eeesta51ishment of an "efficient industry.", Trade 
I 

in manufactured goods is considered as an extension of the i i 
- - - - -  - - - .-- - -- - -- - 

domestic market to serve consumers in foreign markets who have 

similar demands and preferences. 

Another important feature of Linder's thesis is that, in j 

contrast to the H-0-S model, his theory asserts that differences i 
in demand structure reduce the amount of trade flows between "d 

1 

countries. In essence, his theory asserts that the propensity 
+- 

I 

for countries to import from each other will be greater, the 
-- 

closer the characteristics of their internal demand and the more 
3 .  

similar their income levels. This proposition, along with his . 
I 



of t of traderadeIIa re th the help of 

his diagrammatic summary of the principles for trade in 
% 

manufactures (~inder, 1961, p. 1d0). 
* 

In Figure 2.2, per capita income is measured -on t.he 

horizontal axis and is indicated by the variable "Y". On the 

vertical axis'the degree of quality is measured and represented 

\sophisticated the products demanded, the higher the per capita 

income, and the higher will be the degree of quality characte-r- 

*,,+-,-t%:&-* i n*-Sd+d t- Q 

represent this relationship (Linder, 1961, pp. 99-100). 

Depending upon income distribution within countries, a 

country's demand structure covers a whole range of 

"sophistication" rather than a point,. Thus, Figure 2.2 shows the 

demand structure of country 1 covering the range a-el with c as 
-- 

the "average." The demand structure o f m e  more advanced 

country, country 2, covets the range b-g, around the average f .  
- - - - - 

Because these ranges represent all the products for which there 

is demand in each country and because a country canqot produce a 

product cheaply enough or export it .unless - the prodyct is 

demanded at home, the ranges a-e and b-g represent the potential 

import products and the potential export products of countries'l 

and 2, respectively.. 



Figure 2 . 2  --  Graphical Representat ion o f  P o t e n t i a l  Trade* 

. * S . B .  L i n d e r ,  (196f) An Essay On Trade and  rans sf or nation - -' - 
p. 1 0 0  



, The common range b-e represents those products which are 

potentially tradeable between the two countries. Thus, the 
- - 

demand conditions determine the range of potentially .tradeable 
i 

goods; qnd within that.range some products may be exported and 

imported by the same country -- generating intra-industry trade. 
This theory has appeal in that the underlying hypothesis 

attempts to exp_lqin the relationship betyeen; (a) income -per 
h * -  -.--- ---- -- capita and 5ilate-ral--A traae -intensity, 3 n d  (b) the comoddrtyx ------- 

composition of trade in manufactures. There is a link between 

Li$derer's (1961) hypothesis and the phenomenon of intra-industry Z 

- -- - - - - -- 
ppp 

trade. Linder's -theory, unlike the Heckscher- Ohlin theorem, 

predicts that international trade propensities will be more 

intense between countries with similar per capita incomes, and 

similar factor endowments coupled with similar tastes and 

preferences. Emerging research on the determinants ' .  of 'i 
i i n t r a - i n d u ~ t r y ~ t r a d ~ ~ ~ f m e d  attention on thelevelof - 

\ 

development of trading partners as me d sured in terms of their 

per capita - incomes. In a cross counkry compariso~,-per capi-ta 

income has been identified as one, of the important factors 

influencing intra-industry trade patterns. Gray (19731, Falvey 
P 

(1 981 1, Krugman (1 981 ) ,  and Helpman (1 98i) haye, provided further 

explanations on this issue. 

However, research in this area, though of general- interest 

to us, is not free from shortcomings. ~ h e r e a r e j o r  

of intra-industry trade: first, it is difficult to isolate this 



factor for empirical testing; and second, Linderfs3theory is 

only one component of the demand-determined goods theory.+ A 
- - --- - 

single variable (income per capita) cannot by itself explain the 

structure and pattern of trade flows. Tariffs, subsidies, 

transport costs, differential exchange rates, social galicy, 

history, special climate, tastes, and topographic conditions of 

a country may be as important as income per capita and relatea 
- - - - - - - - --Lp--p 

- A A - - - - - - 

- -. -- quality- of goods.- -- - - -  a -  - 

2.4 The Product Life Cycle Model - - 
- -- 

Raymond Vernon's article (1966) has initiated discussion on 

the Product . Life cycle Theory. The theory postulates exporting 
& '  I 

and investing abroad as separate stages in the dynamic process 

by which a country acquires comparative advantages due to 

product innovation. The essential features of his model are as 

follows. 

First, differentiation of commodities is the crucial 

- industrf characteristic. The theory - asserts,  thaL zarly-- - 

sophistication and development in manufactured goods leads \ to 

differentiated products, whereas lack of suitable sophistication 

promotes export of standardized goods. Second, knowledge capital 

(acquired technological know-how, labor skills, etc.) is 

regarded as the main determinant of comparative cost advantage 

a n L i n t e r n a t ; h - r ? l ~ e a r n s .  ~Slik+&&Wnal ~ Q L C ~ O L S ,  
/ 

t t -  & 

copyrights along with natural protection, such as "learning by 



doing" in the production processes, are also considered to be an 

important determinant of cornniodity characteristics in a fast- 

growing country. Fourth, the income elasticity of demand for7 

different products by d4fferent income groups is considered as 

an essential element determining the nature of products and 
L 

their substitutes. Fifth, the theory asserts that the possession 

- - - - -  - - - - - --- 

of proprietory technical (or, marketing) knowledge confers a 
- - - - -- - - -- 

wot'ld-wide--monopoly -on- -a- f i-rm (and, hence, on the eountr-y --her-e - - -- - 

the firm is Zocated). Sixth, it is a dynamic theory of 

comparative advantage in the sense that it incorporates time * 
-- - - - - - - - - - --  

inputs within the theoretical framework. Lastly, product ' 

differentiatiowead economies of scale are deemed to have an 

effect on the speed and the structure of the cycle in the 

production process. 

C '  
Given the above attributes of the model, the central theme 

of Vernon's studi can be explained in terms of various stages. 
t 

In the early stage, production and export advantages lie with, 

sophisticated-firms in advanced countries (f-or' example, united 
* 

States producers dominated the world market for radios built 

with vacuum tubes). As the product cycle unfolds over time, 

countries with' technical expertise-begin making and exporting 

the item, because the , protection derived from patent rights and* 

the development of substitutes are gradually eroded.  or 
3 

i;RS~atce+kpzmese-ritdi~--w-i t h t hes*f4c &I i t ed 

- - S W P S  in t t m ; l r k p t L h e A a p m e s e  explo 

comparative advantage in labor cost, which is crucial to the . 



process of assembling the radios.) Gradually,' the advanced 
* P 

country develops a new differentiated product (e.g., the U:S. 
-- - 

industry started transistors).' After a -few years; 

larger .production runs and proven production technology brings 

industry within the technical grasp of more nations (for 
J* 

example, Japanese producers again t o h d v a n t a g e  of low labor 

- - - 

costs in making the wire connections between transistors, _anddp-- 
- - -  _ - 

- -- - - - - - - - - - - - - - - -- - - 
became m o ~ ~ ~ - c ~ o r n p = t i ~ ~ i v ~  €hr figXout ttie G'l;lld) ,--   he product cycle 

may be repeated until the partner countries' comparative cost 

advantages settle down (Grubel,-1981, pp. 81-83). 
- - - - - - - - 

Hufbauer (1970) has presented an excellent summary of the 

3 evelopment process aseexpounded by Vernon: 
Successive stages on standardization ... charac erize 
the product cycle. Inityauy a new good is made i small 
lots, each firm with- its own variety.' Manufa turing r' processes are highly experimental; many d'fferent, 
techniques are given a try. But as markets grow changes 
take place, national and international specializations 
are agreed upon. S i m ~ l t ~ r m m s L y ~ t h e e n f p r c x e s s  - 
ing technologies decreases as inferior methods are 
weeded out. The surviving techniques grow more familiar. 
and marketing channels become better established. The 
expansion gf output transforms the h e m  from- nsideline'F -- - - -  

- 

to "mainline" status (Hufbauer, 1970, p. 189). 

The relevance of this theory in the context of intra- 

industry trade is that within this dynamic theory a monopoly 

situation is presented. The prbducts are differentiated a n d  

produced under the operation of economies of scale resulting 

from the longer length of production runs. ~ h e s e  elements are 

crucial for-.,- the emergence of intra-industry trade. 
L 

1ntra-industry drade emerges within the product life cycle model 
i 

as the development of new goods and processes takes place over 
- - - -- - - - - - -- - - . . 



simultaneous exports of United States' transistor radios and 

imports of vacuum tube radios (3rom ~apan), supports the theory. 
\ .: - 

Furthermore, - intra-indust ry trade is more pronounced among 

developed countries, such as the United States and European 

countries, particularly in the chemical and pharmaceutical 
- ---- - - ~  -- -- -- p-------- 

~ ~ 

industries. In these industries expen&iture on researFh an& -- -- - . f-" - -  " -'.----. , ----' -. -" - - . -. . . - ~ - - . ~ .  

f development is very high. Hence, the developed drugs and 
f' 3 

medicines are simultaneously exported and imported among these 

2.5 - The~Technologic~l Gap Model 

The proponents-of technological gap models, such as Kravis 

(1956)~ Posner (1961), Hufbauer (19661, ~eesing (1965)~ Gruber, 
A 

Mehta -and Vernon (1967)~ and others, consider sequential 

national innovation and entry to production as the essential 

industry characteristics; and the development of new technology 
- - - - - - -  -- - 

at different points in time, as the determinant of export 
I 

L 
=T performance. It is stressed that technological innovation is an 

essential determinant of' modern trade flows. They argue that 

early manufacture of new goods (due to technolo cal 9 
development) confers an export advantage to that country. This 

theory is very much associated with Linder's demand oriented and 

. Vernon's product life cycle theories. 
On the demand side, it is argued that a new product will be 

I,. 

developed in a country only if the demand for that product 



is that country. This - is true because ekereprkneuqs - 
- - 

respond q ~ r o f i t  opportunities of- which they ire aware and m 1 . -  - - 

- - - - - -  - - _ 
- 

donkestic producers will know enough about domestic markets to 
- - 

- - develop . new products for sale. The critical _q - 
- =  

tages of 
< - L  - -  

deveTopment of a+ new product require close ~&tact between the 

producer and the output and factor mkrkets in or&r to develop 
- - 4 - 

- -? - uiable-domeskic- a n d  f -i+~-masket+---- --- - 

. --A-wu>-- - - - -  - - -." --- u--v---A - - - - ----- - 

On the supply side, it is maintained that with the\ 
, d 

development of new technological innovat ions, new poduct s are <* 

produced at lower cost and sold in th-t- p- Si- 
-- 

- - - - - - - - .  P 
the firms become more competitive, they try to extend'. the 

horizorl ofr the market by penetrating the world market. ' The 
w 

1 - 
- 

countries where new products are first introduced h* 

comparative advantages resulting from innovatiqn and new 

1 technology. These countries enjoy monopoly power due to the fact - - -  .- 

1 
- 

1 K I I W ~ ~ C I F J  is not titated by th - .  e trade 
ic 

- partners because of the lag in the speed of adjustment. 
-- - - -- - - - - - -- - - -- -- 

H.V. Posne? (-1961 ) has made an attempt ta elaborke on the - 
imitation gap model -in a very interesting manner.' HI breaks the 

lag into three components. Fi-set, there is the foreign reac-kion 

lag, the time taken by the f i ~ t  firm to. prod&e new produdts. 
I 

*r 

Second, there is the domestic reaction lag, the time requir"ed 
. 

for the other producer-sto follow and establish themselves in 

the domestic market. Third, there is the demand lag, the time 

domestic consumers take to develop's taste for the new product. 
- - 

'If the local producers adopt the new goods quickly and the 



One interesting hypothesis that derives from &his analysisis - c 

that a high rate .of dynamism as measured by the 
ratio gf-. 

investment to GNP could be considered as one of the important 

determinants of intra-industry trade flows. This is so because 

. the higher this ratio is in a country, - the faster will be the 
-- - - ~ -- ~- -~ ~ ~ --------------pp pp-p----p - 

rate of technological advance, which in turn leads' to further -. - . ~ - ~ .  . - .. * ~ ., ~ --.-..-Lw-- 

gr.owth of manuacturing. It is well known that intra-industry 

trade is most intense in the manufacturing sector. Grubel and 
* - , .  

LlOI'Q t ' 9 7 5 )  PO 
I \ r i d o u t  that technological gap trade can becum- 

intra-industry trade where research and development produce a L 

rapid turh-over of products due to legal protection such as 

patents and copyrights, thereby enabling firms to serve 

' specialized requirements in different parts of the world. This = 

assertion is supported by empirical evidence. For example, the 

British economy has been lacking innovations and has been 

experiencing balance of payments deficits because of the 
- - - 

4 consequent loss of competitive advantage.. In contra?, Japan's 

rat.= of dynamism has been faster than that of ,nb& developed 

countries, and consequently has become more competitive in the 
< 

world market. The empirical evidence'also shows that the . share 

of intra-industry trade increases in a country's total trade as 
b *  

the trade gap narrows. Thus, the availability of technical 

know-how, rather tftan the cost of factors of production, 

determines the characteristics of products and the direction of 

trade (Posner, 1961; Hufbauer, 1966). 
-- -- -- 



2.6 - The Market Structure Conduct Approach 
* - - - 

The market structure approach relates to intra-industry 

trade and market structure in khe industrial countr-ies. It is 

argued that intra-industry trade in manufactures*is not just a . - 

transient result of trade liberalization as was perceived 

earlier. There is no obvious relationship between the amounts of 
- - A  - --- -- --- - - - 

-- - - -  a -- - -- i nkm-h3wst~y----ef ade- - 4-n eanufacture s and--- -the - -pr oportionat- ----- --- 

liberalization of trade. The phenomenoh of trade instead depend . 

heavily on the structures of international product markets and 
-- 

a 

the behavior of firms. ~hese in turn may rest he&vily on: (a) ez 

long run and structural forces and (b). the performance of 

markets. This approach explains tile effects of- rationalization 

of industry into more rf f icient production units which generate 

I increased efficiency without incurring the cost of transferring 
- - A - 

factors of production to-different locations and lines o-ork. 

In the market structure approach, therefore, the I 
d 

mult inationa* corporations has been considered as the basis--for -- - 

;I I 

international trade flows. Foreign trade statistics show that a 
F 

large proportion of international trade ,in manufactured 

commodities is domindted by oligopolistic international firms 
i 

d 

characterized by large size, a high degree of product 
-- . 

differentiation, large R&D outlays and advertising networks and e 

ve5,  4 .  )"- 

I LQ 

-- S-i, 19779. For ey-e, it wc: fgQnt 

of all United states' manufacturing exports were generated by 



- - 

# 
\ 

:- -- 

- < -- . 
such international firms in 1970 (Committee on Finance, 1973). 

Likewise, Jacquemin and Jong (1977) found such empirical 
- 

evidence for Europe; and Larry' Willmore (19.79) for CACM and 

LAFTA . 
- > 

It is stressed that under such a market structure, mririers 

to entry are erected which provide incentives for established 3' 

- firms to practise discriminatory andlimit-pricinq p~_ljcies,--~--- 
- - . - . - - - - - - - - - - - - - - - - 

This ennt?y-Idetez&iit Ira2 -been 'considered as revenue generating + 

investment (Caves and Porter, 1977). The theoretical rationale 

-- - 

provided to support this assertion is that in the 
.- 

monopolistically competitive market (at the global level, which 

encompasses national oligopolists), each national oligopolist 

faces two demand curves, domestic and foreign demand. If foreign 

demand is more elastic than domestic demand then price 

discrimination practised ,by two different firms selling' products - 

. i n _ t h e S a r n c i n d u s  t ry -Locat4  i a t r o  ditfaeen -trie~would 

generate intra-industry trade. (By charging a higher'price in .' 
Q 

the domestic market and a lower price in the foreign market.) 
- 

On the other hand, within' the context of oligopoly 
- 

behavior, growth maximization (as opposed to prof it 

maximization) is considered as one of' the prime goals of 

multinational firms which prefer the extension of market shares 

in foreign countries to domestic expansion. The donor country's 

firm may choose to invest in the host country in order to 

ts already establrshed export market from increasingly - 

aggressive host country competition. As a '  result of market 
- 

- 



', 

inter - *pen&rat an andst=-. . ,  
seeking market shares on a world-wide basis through erports-and - -  - 

counter exports, intra-industry trade is generated. In. fact, 

within this process, variations in intra-industry trade 
a 

intensities across iifdustries can be explained by different 

structural characteristics of industries.-The important elements 

- - 
pp----p----- -- 7 -  

are: 1 3 )  the-motffesof tKcf ir*; Ciir the goal of growth - 
-- - -- m 2  -- -- - - - -  - -  -- - -- - a ---- -- - 

maximization as opposed to profit maximizati-on; (iii) the role 

of the leading firm; (iv) the band-wagon effect; (v) rthe 
. . - . e  1-L-s uf- + ~ e  ;( *a=e=CTt-e- r - 

the industry; (vii) the number and size distribution of firms in 

\ 
the industry; (viii) the degree and character of product 

differentiation; and (ix) the nature of consumer choice and 

preferences. 

Krugman (1981) has attempted to provide a eeoretical 
-- -- 

rationale ' for the existence off- intra-industry trade. He has 

.essentially addressed the question as to how a supplier can - . -  - - 
- - - -  

7 

successfully 'capture both domestic and foreign markets inTthe 
- 

-&bsence of significant Heckscher-Ohlin comparat ive advantages. ' 

He defines an industry as a configuration of a large number of 
-- 

firms. Assum"lng,all firms are-producing somewhat differentiated 
- 

products and operating on the downward-sloping parts of their 
I 

average c-ost curves, he argues that intra-industry trade can 
b - 

develop within an industry because7irms in different trading 

partne-rs produce different ,varieties. He stresses that the 

existence of fixed costs in production prevents countries from 



model suggests that economies" of scale arc th= &basic - 

P 

- 
determinants of intra-industry trade. 

Brander (1981) shows that under certain conditions, two-way. 

trade is generated even in completely identical products, caused 

. by strategic interactions among firms. 

with'in the, Heckscher-Ohlin framework, without requiring 

*increasing returns to scale. The only modification made is the 

model. 

Krugman and Helpman ('1 98 1 , ' 

intra-industry trade with the 

i 
3 

1984) provide an explanation of 

help of a generalization of the 

Heckscher-Ohlin theory. They admit: (a) factors such as the 

existence of monopolistic competition in the presence of 
- - 

multinational firms in some sectors; (b) scale economies and 

consumers' preferences in Lancaster's sense; and (c) differences 
-- - -  - 

in factor endowments among countries 'which are related to 
3 -. 

differences in income per capita. Two main results are derived. 

First, the nature of trade depends on how similar countries are 
< 

. in their factor endowments. As trading partners become more 
t! 

similar, trade between them will increasingly become 

intra-industry ih character. Secohd, it is shorn that without 

requiririg homotheticity in the production of differentiated. 

products, the intersectoral pattern of trade can be predictedi \ 

from factor endowments, but not from pre-trade commodity prices 



or factor-rewards. Third, the welfare effects:~f thLnpeninp ' o f  
- 

trade depend on its type and relative country size. xf - 

intra-industry trade emerges and is sufficiently dominant, then . 

the gains from trade will be much more pronounced, becausethe 

advantages ~f extending the market will outweigh the 

distributional effects, and the owners of scarce as well as 

Fourth, the theory also confirmed the observed differential in 

the rates of growth of GNP and the volume of trade.' Lastly,. 

t h e a o - t h a t + h r r s l r t i n n g h i - n  pp -- i n tea=k&skq- 

trade and relative factor endownments becomes unclear in the 

presence of multinational c'orporations '(MNcs). If the HNCs help , 
d 

in substituting for imports, they lead to a reduction in trade 

volumes. If; however, they trade with their subsidiaries located 

in different countries, then they increase international trade 

- - -  

2.7 ~heories-of - Tariff ~arriers 
Traditi,onal trade theories suggest that removal of trade 

bqrriers will cause a country to shift resources from import 

competing to export industries where the country has comparative I 

- advantage. The pr=diction of the theory, therefore, is an 

increase'in inter-industry trade specialization. 

2 post W t h a t r  T I  p c i d ,  the 
volume of trade of the industrial countries grew at an average 
rate which was almost double the average growth rate of their 
GNP . 



~nterestingly enough, the phenomenon of intra-industry 
-- -- - - -- - - 

trade was observed in empirical studies of Tthe pattern of 
?- 

intra-industry trade after the format'ion of the Benelux 

(Belgium, Neth&rlands, and Luxembourg) Customs Union (Verdroon, 

19601, and the European Economic~-€ommunity (Balassa, 1967, 
e + 

B .  

1971 ) , en rub el, 19671, (Grubel and Lloyd, 19751, the Central - 

- Amer ican Common Market (CACM) , and - the La tin- Amer ican FreeTmde- 1- 
-- a .- A - .- -- - - -  - 

Area (LAFTA) (Willmore, 1978). ~1-1 have shdwn a -significants 

growth in the phenomenon of intra-industry trade resulting from 

trade liberalization. - 
- - - - - - - - - - - - . -- 

8 -- 
P P .- 

In the context of the discussion on the cost of protec'tion, 

studies by Wonnacott And wgnnacott (1 967, 1980), De Melo (1978)~ 

Dixon (19801, and others, demonstrate that trade liberalization 

tends to extend the market horizon between trade partners. G.iven 

foreign .demand condinons, domestic producers enhance their 

7 m r - k e ~ a r ~ T 1 l l l + A & - r k e - L a ~ g s  ea4.+w0&&&3nm4- 

economies of scale and thereby generates IIT. 

Furthermore, it is stres$d that; dug to removal of 

tariffs, rationalization/specialization takes place within 

industries and within plants. This rationalization can be either 

verti,~al or horizontal. In vertical specialization in the 

manufacturing sector, parts, components and accessories are 

A produced in different plants and then assembled in other plants 

at different locations. For example, instead of Canadian plants 

producing the entirerange of intermediate products, they would 

either produce one of the components for assembly elsewhere or 
i 

1 - -  - - 

7 
4 3  _.-. 



- 
assemble the components produced elsewhere. 

In the case of horizontal specialization, 
- 

- 

of products occur in machinery, equipment, and intermediate 
I 

products. It was stressed that trade liberalization would yield 

substantial gains from trade, since benefits -would accrue. 

because of a fall in costs per unit of output. Economies of 

scale arising f ram production gains depena on resourcetransfer. -- - 

- -  - - - -  - 
- 

- - - - - 7 

- - between---i-n&u~tri-e-s--~ncT -tXis transfer, in turn, is higher if 
4 
i 

commodities are close substitutes. For example, the elasticity 6 
k 
$ 

of product transformation will be higher for a pair of products i 

-- 

like four cylinder cars,and six cylinder cars than for broadly 2 

defined pairs like manufacturing and "primary industry." Balassa . B t 
T 

suggested that; 1 I 
Intra-industry specialization involves ... greater 
product specialization through reduction in the number 
of product varieties and models manufactured in partic- 
ular Plants (horizontal specialization) ... accompanied 
b _ y t s p e c i a l i z a t i o n - . t h p  9f 
parts, components and accessories (Balassa, 1974, p. 
123 ) .  

It has also been argued that intra-fnhstry trad= 

emerge in functionally very similar goods which 

can- - 

I 
- 

I 

are 

differentiated by style, design, attractive packaging, brand i 
i 

-names, and advertizing. In this case, IIT emerges because of an i 
increase in the number of differentiated products (particularly 

\ 2 

consumer goods) rather than from a -reduction in -the variety 4 3 

and economies of scale associated with each new line. Patents, _-- 
_/ 

/ 

-~ -- 
---, 

- - -- --- - - - - - - - 

- -- -~-  
-A 

---- --- - 

44 -- 
/- ~ 

_ /~- 

_/- 

__>-- 
/- 

- .  
- 
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- 

_,-- 

--- ~-~ 
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copyrights and secrecy prevent rival firms from imitation. 
- 

* 

Stykolt and Eastman 11960, p. 342) argued that the 

existence of differentiated products under tariff pr5tection 

leads to a "market structure . in which several firms of 

sub-optimal' ' scale resort t o  nbn-price competition to sell 

differentiated products which are close substitutes." Similarly, 

English ( 1 9 6 4 )  observed that each Canadian industry tends to be 
- 

- - - - - - - - - - 

--- 
a "min-iature replica" of its-counterpart in-+he United- Sbales, -- - --- - -  

with the same number of production lines resulting in excess 

costs associated with frequent change-overs and shorter 
-- -- -- --- --- -- -- 

production runs. If the Canadian provinces were united through a 
/ 

free trade. zone or a customs union rather than a political 
C\ 

confederation, the trade statistics would indicate substantial 

intra-industry (intra-provincial) trade as a result of the 

efficient operation of the "miniature replica" effect. 

2.8 Product Differentiation Models 

1 
w There has been a general consensus among international 

trade theoreticians that product differentiation plays an 

important role in the determination of trade patterns. In fact, 

any discussion on intra-industry trade patterns appears __-- to be 
/- 

impossible without reference to prodGct differentiation (Davies, 

which calls for detailed analysis. We shall examine not only the 





characteristics as an essential property of the market. The. 

underlying assumption of this model is that the characteristics 

are not available as a continuous range of alternatives but are 

combined in different proportions. To .be more precise, 
,-- 

commodities can be regarded as differentiated varieties of the_,-' 
I 

/ 
/ 

- - - - - -- - - - - - -- A- -- - - - - -- -- - 

- same complon charpcteFisics -- if - A  - -  these are - - combined different - - a - - LL- - - 

combinations. For example, m$or vehicles , form a product group 

which shares common attriSbutes, such as facilitating transport 
, , 

"   ow ever, individual models vary in the way these qualities are 
- 

, / , combined. The theory stresses that consumers derive utility from 

these different characteristics of the goods available rather 
I 

than the goods themselves . . -  they buy goods for the 

combinations of characteristics they possess). 

Furthermore, the theory also indicates that consumers have . 
/ 

high elasticities of substitution among goods within a given 
- - - - - 

commodity group (e.g., sweaters made of wool and synthetics). In 

this way, preuct differentiation in the Chamberlinian sense 

l? _ appears to- be a delkberate attempt y firms to destandardize 

their producf for sales promotion and erect entry barriers by 

creation of brand names, patent and copyright laws. A-- 

a 
4) - 

From a historical perspective, it is wosth noting that the 

concept of product differentiation in the Chamberlinian sense 

was first incorporated into the theory of international fr e in .$ 
manufactures b$ H.G. Johnson ( 1 9 6 7 ) ~  devclopeq by 

@ 



(1971 ; l98O), and refined by Gray (~9731-, Barkar ( 1  977), -Magee - 

(197??, among others. _, , 

Peter ~ r a c - '  (1973) attempted to provibe theoretical 

_- underpinnings for analyzing the occurrence of two-way 
- 

- international trade in differentiated .products. using a model of 

tyo countries, assuming tastes, prices of competing goods, and 

ncome __distribution as given: andconstant r eturns-to -scalerhe 
- A  -- J - . - -a - -- -- a -- - -- -- - - - - "  * - - - - -- -- 

specifically addressed the question oi type C goods. Type A .  

goods compete in similar differentiated markets both at home and 

abroad, while Type B goods reflect national tastes and tradition 
- - - - - - - - - - 

which provide the differentiation and design with intrinsic 

utility in foreign markets. Type C goods are not traded at "arms 

length." International integration and internal economies 

accruing to multinationals may explain the increase in two-way 

trade in Type C goods. In his~"theoretica1 underpinnings," 

consumed in each trade partner country. Firms 'exploit the 
? 

- - -  
' - - - - - L  

omies of scale at least over some range of t h =  Siipply curve. 

fferentiation of goods, with the scale effect, necessarily 
* 

imparts-a nega$ive slope to the demand curve for the Cndividual I 
I 

t 

commodity: in addition to the negatrve slope of the demand curve I 
i 
i of the group of similar commodities. The determinants of the I 

1 
position and the shape of the demahd curve are:- (a) the 'level 

1 
and distribution of income; (b) the tastes and preferences of 

the foreign buyers; (c) the prices of the foreign co - 
differentiated products; (dl tariff ,and- non-tariff bdrriers; j 

j' 



and, (e) the selling efforts made by the firm in foreign 

markets, 'which he calls "landed costs." Given these conditions, 
- 

awfirm exports its products if a \positive price exists which 

yields the manufacturer. an economic rent over time. *This 

economic rent, dubbed as positive "reciprocal export price 

ranges" (EPRs) among trading partners, is the basis of . 

intra-indu two-way trade (in his terminology). It 
- - - - - -- -- - - - - - -- - --- - - -- t 

- uuu i- -f =-s-SSe-d h-a-t- - ?-I -each group of productg Kas itsXwn-aeemariddd ------ 

curve, cost or selling price variation dbes not debarasome sales 

being made by each producer within the' group. And for two-way 
- - - - - - - - - - - - - - 

trade to take place, - "export price ranges," must exist for 
. . competing goods in both cbun@ries. This, in turn, would require 

that the price corresponding to minimum sales should be equal - to 

or higher than ,the long run marginal costs :of production. Thus, 

the essence of Gray's ar'gwnent was that the existence of "export 
- 1 -s - 

1 
price ranqes," is a net-essary congtion to export and import 

each other's product simultaneously. 
.z. 

From the abok proposit ion, Gray derived- some theoretical - - 

determinants of intra-industry trade. ~hese are *as follows: (a) 

the higher the degree of product dif Cerentiation of the product 

group, the steeper would be' the demarid 'c&e ip both trade 

a partners. This would generate"higher.economic rent .(EPRS) due to 

the higher price corresponding to the migimum sales required. 

Tlii~woul'dlead to h-her intra-industry trade. (b) ahe 'smaller 

$ prices, the higher would be the share of two-way trade. It is 



also suggested 'that -in from &iking &eveloping natkns at 
i - 

- - 

similar 'low levels of_ per capita incomes would come &om the - - 
- - - - - a - - -- 

ability of such countries. to achieve economies of scale in . - 
production by planning the integration and rationalization of I 
industries. (c) The lower the trade barriers and transport 

costs, the. more similar would,be the long-run marginal costs of 
9 

the trading partners the higher would be the EPRs andAeace the 
- - - - - - - - - - - - - - - _,- - -  -- - -  - 

- - . - - - . *- -- -- - -- -- -- - -- - -- - ----- - -- 
higher fh~~f;gfisi~ty-of~~ifita-lndu~try trade. D 

In spite of the .refinements, Gray's model has limited 
d 

_- -- - 
-+ - predictive power. For ibtance, Davies (1977) has gbserved that 

Gray's model is based on the assumption of constkt returns to 

scale, This means his theoretical model does not provide an 

explanation as to why either one or both of the trade partners 
. . 

cannot produce both varieties of the differentiated products. i ' 

Gray (1977) defended his case by arguinb t h A  increasing returns 
\ --. - 1 < 

1. to scale over_ssso-ge C a-y curve 
0 - 

with his model. He has stressed-that barriers,to.entry of a 

* _ product-line are = more important c-'an&idae i n  ercplakni the- 
/ 

development of two-way trade than economies of scale, 

Hufbauer (1970) has .explained the concept of product 1 

differentiation in the context of the neo-techn&ogy -theory of 1 
I 

international trade. He identifies the wdifferentiation _of I 
commoditiesn as the essential process by which a product is 1 

z a 
.transtorrned during the product cycle (~ufbauer, 1970, p. 1791, 

* 
r . *  
I rne a~nufacimring sector is t 

essential ,determinant of a country's ability to export 



* - - - - - - A  - - ----- --- - - -- \ 
differentiated commodities, A lack of tech ' ologicaz 9 fl 

" . -  - 
..I. . 

sophisticat on limits a nation's ability t i  

'goods (Hufbuer, 1970, p. 217) .  Standacdizatim implies a trade- 
P 

3. 

partner's specification governing marketing, advertizing, and 

production mahagement procedures. The process of standardization : -. 
facilitates marketing and the transmission of inf ormatlon about 

the knowledge input. Trade in ne;ly developed commodities fakes 
- ----- -- - - - - -  - - - - - 

- - place ~nly.~-when ..the .second -stage o *  the product cycle - -- is --- 

attained. The hypothesis here is that product- differentiation 

decregses as standardization increases. As he states: "product 

hasi'sesthe transition from ptoduct dif feren€i'aCcto 

standardization" (~ufbauer, 1970, p. 190) .  The concept 

of differentiation, in,Hufbauer's sense, th'erefore, is actually 
% 

non-standardization or newness, albeit goods produced with new 
f 

technology lend themselves to ~hamberlinia; differentiation knd * 

. to monopolistically competitive-market *structures. However, it 

does not stress the on-going process of trade in differentiated 

products - - identified as a' charactereistic - - -  - of - -- IIT - in 
- 

~onopolistically competitive products. In spite of some 

weaknesses, Hufbauer's -measure for product differentiation 

- (which he constructed for empirical te;ting) has been widely 
- 

accepted and used. 

Hufbauer's (1970) paper aims to develop empirical measures , 

-- - , - t a _ t c e = t  h y r s e s .  in relation to a wide ranqe of trade patterns 

,, ' in common manuf actlrred qoods, The analysis indicates that 
'2 -exports are typically less distorted by domestic policies than 



r-- r 

S.  t a  

difficulties as a guide to comparative advantage: ( 1)- tariffs -- 

and quotas severely limit certainsinternational markets, for - 

example, cotton textiles, whose characteristics are undergtated 

-: in the exports of nations with, a textile advantage: ( 2 )  a - 3 
nation's own import restrictions affect its export composition 4 4 

ind;stgies; and ( 3 )  geographical and psychological distance 

adversely affects ' trade. He attempted to examine 
. - 

--ktzs-6~~-eemmdi-- - . 
-agar'"st the f 

background of _rank correlations among commodities, 'ordered 
- %  * 

t 
according to different characteristics by spearman's correlation 

coefficient, taking- both phys'ical and &human capital indices. , 

He concluded that many different characteristics express 

themselves in export patterns. No- -one theory fully explains 

trade in m~nufactures.  he five .strong intercorrelations i 3  

i 
indicated .are: I 

- - - - 
- -- - - - A  - - - - - - - -  -- - 

1 (a) the expected -coincidence between wages and human skills; 
5 

(b) the correspondence between human and physical capital; 

(C ) the overlap between the ' consumer/producer goods .. 

aichotomy, and the light/heauy industry dichotomy; v 
I 

(dl the match between standardized and skilled goods; and, , 
- i 

, (el the correspondence between scale economies and skill i 

intensive goods. 



TO some extent, the "different" characteristics reflect 

different aspects )of the sophistication that accompanies 
- - 

economic development. 

f In his article, Magee ( 1 9 7 7 ) -  analyzed the concept of 
- 

differentiation in two different senses. First, he 

employed the Hufbauer product differentiation measure in order 

t o  inwest igate the intensi ty--of -product dif recent iat io~in-new- - - 
- - -- - - - - - . - - - - -L - - - - - -- 

and old industries. His findings revealed that -"older 

industries" had less product differentiation and mor& 

. standardized products (Magee, 1977, p. 3 2 4 ) .  Second, the concept 
-- --- --- - 

is used in a Chamberlinian sense in order to analyze the effects 

of horizontal integration of industries. - ,  Magee stressed that 

since product differentiation introduces barriers to entry and 

thereby leads to market concentration, It could induce 

multinational corporations to integrate industries horizontally 
- 

It is quite obvious that the . concept of product ' 

- - - -  - 

diffkrentiation in the Chamberlinian sense, is a n  on-going 

process which follows for continuous existence of international 

trade in general and intra-industry\ trade in particular (in each 

product) which are very sensitive - $0 prices and exchange rates. 

It is believed that international trade in these products will. 

lead to a - stable trade pattern through time. By coAtrast, " 

- -- I 

differentiation which emerges yithin the product%cycle model 
.\ 

would generate intra-industry trade in an erratic manner. In 

+ th.is case, trade in differentiated products may not lead to a 



stable trade pattern through--time. Insteadl-frequent changes in , 

trade patterns may emerge with the evolution of standardization. - 

* 
- - - - - - 

Doubts have been expressed about the sensitivity of such 
d 

products td priCe and exchange rate'changes. These colnmodity 

characteristics would have different implications for exchange 

rate policy. -m 

- - -  he c ent r a l - _hypothe__s is der ived f r o n r L k e a n S ~ ~ i s o c  the - 
- - -- - -"- -- --A=--m 

concept-Lof-prodiict Idi-f f e r z t  iafion rs follows: 

Intra-industry trade is an increasing function of the 
degree of,product differentiation wi'thin an industry. 
-. 

-- 
- -- rn order io r 

by Hufbauer (1970) has been employed in this study. In Appendix 
7.  

A-1 the construction of the index is presented, and the 

empi.rica1 estimates are reported in ~ ~ ~ e n d i x  Table A2.1. These 

estimates are used as one of the independent variables to test 

the hypothesis concerning the relationship. betwe@n 
--- 

intra-i'ndustry trade and product differentiation.'~he results of 

etnpiri~al~testing will be reported in Chapter Six. 

Summary 

The above review of the literature in the context of the - i 

intra-industry trade phenomenon discloses the following: -firstl i 4 
1 

economists have divergent opinions on the issue of explanations I 3 - 
4c 1 

of the phenomenon of intra-industry trade. Scholars such as F 
2 
1 3 

i 
-- 

Grubel (1967, .1971), Gray ( 1 9 7 3 ) ~  Grubel and Lloyd ( 1 9 7 5 ) ~  Gray 
3 

(1973), Gray and Hesse ( 1 9 7 9 ) ~  Falvey ( 1 9 8 1 ) ~  Krugman ( 1 9 8 1 ) ~  7 
i 

and Krugman and1 Helpman (19841, among others, argue that 



Finger (1975)~ Lipsey (1976)~ and Promfret (1979)~ on the 

other, hand, argue that intra-industry trade is at variance with 
* .. 

the factor proportions theory. They maintain that "Trade 

Overlap," is consistent with the factor proportions theory, 'so 

requirements u a r y m o r e - ~ ~ t h i n - p r o d u c t - - ~  long- as factor input ' 
- - uu . - - --- 

A - - -A - * - - - -- - 

groups than between them. The debate goes on with inconclusive 

results. - 

-- 
- - - -- e % e o & - + ~ - e d p = i * ~ ~ ~ ~ ~  -- 

life cycle can also explain the emergence of intra-industry 

trade flows. As Grubel and Lloyd pointed out (1975, pp. 

109-111), ' technological gap-life cycle trade can become 

intra-industry trade where research and development produce a 
-? rapid turnover of products (most of which-dominate previously 

-- 

marketed substitutes) which are protected by patents and copy- 

rights and serve specialized world wide requirements, as in the 
- - w - 

case of the pharmaceutical industry. Likewise, intra-industry 

trade can be explained by the product life cycle process, even 

in products with identical factor input requirements, and in the 

absence of economies of scale. Innovations in thege industries 

are protec-ted by -patents and copyrights. Differences in the 
'4 

intensity of human capital for the same category of commodities 

produced in two different countrises coupled with 

tastes =nd income distribution., may also generate 

trade. Third, Linder's (1961) hypotheses seem 

intra-industry r' 

to be quite , 



phenomenon. The essence of Linder's argument seems to be that 
- - - 

I 

factor endowments, economies of scale, innovation, and the 

process of product development, can.generate export,potential in 

certain products, a large domestic market is a necessary 

condition for its development. Once the domestic market is well 

, . coordinate& and - wellp d e v r l ~ p e s n  the hasis ~ f - d o ~ ~ ~ e ~ t  ic-demenC, 
-. -- - - - - '.' - 

---a -- -- - ----A 

the horizkK--df markets can be ex'tended through. inte~natianal 

trade between countries which share similar demand patterns and 

similar levels of income. I n  such cases, foreiqn trade 
-- - - -- 

propensities will be higher, leading to higher intra-industry 

trade flows. 

Fourth, the market str.ucture approach foc'uses- on the 

interactions of multinationals, the behavior of the firms, and 

the interaction of product differentiation with economies of 

scaleasimporbat d h ~ a c i n w ~ ~ L h  t r a Mtf5try-tratle,Ki;g- 
/ 

9 

incomes give rise to demand for high quality differentiated i 

- - 
products. If each country produces-only a-sub-set ofpproducts 

% 

within each industry in order to meet domestic and foreign 

demand, intra-industry trade would be generated under such 

interactions of the industries' operations under economies of 1 
scale. Furthermore, if multinational activities do not become 9 1 
substitutes for trade, then their world-wide operations would 

\ i! 
tend to generate intra-industry trade. 3 

2 

rifth, the theories of tariff protection gred.L& 
L 

t that the 

volume of' intra-industry trade varies inversely with the level 3 



of trade restsict ions. , ~mpirical evidence showed that trade 

liberalization and economic fntegrgtion' among countries M v e  
- - 

given rise to an intra-industry trade pattern,   his, in turn, 

led to welfare related policy implications in the context of the 

cost. of protection. 

Sixth, the concept of product differentiation has b;en a 

- formidable task- to - define- a n d  moreso_to--translateint~the-_ - 
- - - - - - - -  --" " -  > A- - - - - -- -- 

general body of trade literature, particularly the Chanberlinian 

type' concepts. Tharakan ( 19831, following Johnson ( 19671, 

--- - -- visualizes the difficulties associated in translating the 

Chamberlinian-type concepts of monopolistic competition into the 

general equilibrium framework of international trade theory. As 

... the 'introduction of 5 product differentiation, 
economies sf scale and other elements of non-perfect 
competition in explaining a substantial part of the 
world trade flows raises normative problems which a 

-patebwork--Hteor~ean~ot sstisfactoril++e (Tbdcan, 
198.3, pa*--20). 

Finally, it - has been recogn.ized that empirical - -  - - - -  studies - - have --- - - 

outweighed 'theoretical development in the context of intra- 

industry trade. Intra-industry trade has, by and large, remained 

an empirical phenomenon in search of a theory. Cordon suggests: 

It is desirable chat there be developed a rigorous 
- general equilrbrium model with economies of scale, 

possibly embodying some dynamic elements and allowing 
for more than two products-and yet (ideally) remaining 

a s s i m p l e  as the popular geometric expositions of the 
H-0-S model (corden: 1979, p. 10) .  



The question is open as to whether we really aaed a 'nw 
0 

theory or the existing theories have provided sufficient 
- - -  - -L - - \ - -- 

explanat.ions of the emergence and determinants of intra-industry 

trade flows among nations. \ -. 



- 

CHAPTER THREE 

~ S U R  I NG INTRA- INDUSTRY TRADE : THE PROCEDURE 

The object of this chapter is to provide ansanalysis of the 

alternative' measure$ of intra-industry trade. The chapter is 

- - - - -  
among and examines their -statistical 

0 

attributes. Section two presents an over'viegof the extent and 

trends of intra-industry trade. Notable studies are: Balassa 
- - - - - - - - - - - - - - - - - -- 

-- - pp-p 

-- 
,/ 

975) ,. Aquino ( 1978)~ Pelzman '( 1978)~ willmore (1  &9), 

Several alternative measures have been developed.. in the 

few' of them are estimated in this study. ,The criteria for making 

' a choice ainong various: indices are basicdliy: first, those- - 

indices which share some common statistical attributes and which 

have been generally discussed were chosen; and second, other 

. indices have been retained for,the purpose of %llustrating the 

conceptual distinctions underlying an aspect of measurement 

methodology impartant since the early phase 'of the development 
--- 

of intra-industry trade phenomenon: - These -- --- indices - - - - - - have - - - - - b e e  , - - - - -  
- -- 

- - - - - - - 

widely used in various empiiical studies, wrih . some 
- 2 .  

modifications and refinements where necessary. The nlain purpose 

of disc;ssing these indices is not to show the - suge~kr*y- of - 



- - - . . 
--- L - 

one over another, but to trace the develoment' ~f aacb index 

over time and to investigate how far one index is able-to 

capture the strength of intra-industry trade. 

A related' issue is to determine to what extent the 

empirical performance of the various indices ,differs under 

different situations, e.g.: 

(b) when trade is imbalanced. 
1 

-- -- 
-- -- 

3.1 -- The Choice o f -- an_lndexnf~ -- - - 

In order to determine the magnitude of intra-industry trade . 

in Canada's total foreign trade, a choice has to be- made among 

alternative measures available in the existing literature. Then 

these estimates are utilized to present an empirical test of the 

analytical arguments about the major hypotheses. 

d 

3.1.1 The Balassa Index 91966) - 
i 

- 
-- - - - - 

- --- - 

Balassa made an attempt to .investigate whether the I -  

. . 

formation of the European ~conomic Communjty (EEC) led to 

inter-industry or intra-industry trade specializati'on, using the 

following formula: 

b i i 
refer to the exports and imports-respectively of commodity i (or 

industry i) and n is the sample size. The Balassa index- 
- ---- 

3 

60 
i 

I 1 

I 



-- - d u l a t e s  intra i m b s k r y k ~ a s - t f m e & g ~  O f *  tin 

ratio of absolute differences 6f exports and imports to-the sum . 
of exports and imports. The statistical ptoperty of this index 

\ 

is such that the value of S varies between zero and unity. The 
b 

qmportance of intra-industry- trade increases as the' measure\ 

decreases. If inter-industry specialization predominates, then 
6- 

unity, since a country would either- export or- import a 

commodity. By contrast, in the case of intra-industry trade 
- 

- - -  
- 

-cW=t+ 011,~;htrmti ~ ~ 5 ; ~ t c a T d s  0 b ecanse- 
- 

and imports would approach equality within- each category. 

The Balassa index, however, suffers from two drawbacks. 

n First, it assigns equal weight to all industries, irrespective 
I '  

of their share 'in total trade flows, and second, it does not 
* )"c 

provide any correction for trade imbalance. It @has also been. 

B argued that the ~alassa' index is a measure of inter-indus$ry 

rather than intra-industry trade. The discussion of tkiese 
- - - -  -- - - 

undesirable properties of the aggregate Balassa measure is 

provided by Grubel and Lloyd (1975). 

3.1.2 - The Grubel and Lloyd 1naices (1975) - 
Grubel and Lloyd (1975) have defined intra-industry trade 

-- 
as the value of exports of an industry which is.exactly matched , 

--=---L 
/- 

- - - -- - -- - -- 

by the imporks of the same industry. Its value is determined by: 



- -  - 

Where G is the vaIue of intra-industry trade, X and M are the 
i . a I 

values 'of the exports and imports of industry i ,  'both being 

' valued at a common currency, for a given period. 1nter-industry 
m 

trade, is defined as: 

f'f total trade is divided into two parts, intra-industry trade 

( G I )  and inter-industry trade ( S  1 ,  it is clear from (3.2) that 
i i 

intra-industry - trade is thvdllp ~f p' 
- - - - - - - C i i 

remaining after the subtraction of net exports or imports of the 
-- 

industry, i.e., interLindustry or net trade I X  - M I. For 
i i 

example, if Canada exports $300 million of children's bicycles 

and imports bicyles for $500 million, then for each dollar of 

the $300 million of exports there is a matching dollar- o.f . 

A A 

commodity i (i.p., bicycles), three-fourths or $600 million is 
- - -  - - -  - 

intra-industry trade, and $200 million is inter-industry trade. 

In order to facilitate a comparison of the values of 

intra-industry trade as a proportion of the economy's total 

trade, intra-ind-try trade is expressed. as a percentage by 
f I 

making use of the following index: 
- 

-, - --- 
- - - 

- -  
-- -- 

-- - - -  
-- - - - * .  



[(x + M ) -1X - - M  1-1 
, B =  1 1 1 1 x 1 ( 3 . 4 )  

i (X + M,) 
i i 

- - 

Where X and M are - as defined above, and B is the value of 
i i i 

intra-industry trade as a percentage of.total trade. - 

~ h =  statistical properties of this index are such that the 

- A -  . . x or--M --is zero --so---that--ther-e--is no intra-industry-trade, and--- - -- 
i , i 
100, when the value of exports of an industry exactly matches - 

that of imports of the same industry, so that there is no 
- -- - - - 

inter-industry or net trade. The higher the B , the higher the 
i 

level of intra-industry trade specialization. 

When the measures of intra-industry trade are calculated , 
\ 

across industries (or product groups by SITC classificqion) at 
i 

a given level of aggregakion, or across countries for a chosen 
1 

SITC group, it is useful to have a summary measure. First, to 

examine the distribution of these measures at a chosen level of 

--regation among the same or all individual industries; second-, 
, 

- - - 

. to examine the extent o f  intra-industry trade for a partliular 

set of traded goods at different levels ~f-aggregation; third, 
/ 

_I 

to investigate the intensify of 6e'emerging pattern of trade 
/ 

between - the home country and her trade partners; and fourth, to 
/ 

examine if the index of IIT is high or low with a partner 
. . 

- ~ r y e q e r i e n c i ~ n n f  ' s. i -. T L  - 
fore, a summary measure has been devised by Grubel and Lloyd b-- 

taking a weighted average of the values of Bi, with weights 

given by each industry's share in a country's total trade: 
,- - - -- - 



industries i2w sample at a chosen &%el of aggr&atidn.' - 
' 8 .  

~ r ~ b e l j ~ k l o ~ d  pointed out that? WB. measures ascraqe 
/ 1 

intra-industry trade directly as a-,percentage of the export 
/' 

plus imFort trade. It is,-:/&lso equal to the ,sum .- of th; 
/ 

intra-industry ' trade-, i;r the industries as a percentage of the ,, 
,' 

total export,,@us import trade of the n industriesw (Grubel and 

ypW1975. p. 2 2 ) .  - - - - - -  

I '3.1.3 -- The G-L Measure - For Levels of Aqqreqation-'(1975) - 
7 -- 

- Grubel and- Llo* further rvksualized fhmpwRfgfn Xndustry i . 
1 

i I 

the trade flows may consist of several subcategories j. that is.- 
. . 

In order to make comparisons of the intra-industry trade . 
indichs<t dif f ere& levels of aggiegatidn. Grubel aqd iloyd 

a e v l s e a  the* i~ollowing index:, I f -  

The level of aggregation of i used by  r rub el and Lloyd varied 
in their studies, although in most cases. 3-digit SITCs were . . = 

used. 
- ! 

8 



. ' i '  The Tollowing result of. this aggregqt ion is stressed:' 

C 

"and since the denominator ok B is unaffected by aggregation 
. . I i 

' 9  
d 

,the measure of.intra-industry - r trade at'a more aggregative level 
4 

t 

-= 
- i s-g re at=r 1 

an1 sne- 
. . eas- 

intra-industry ' tra& with a finer commodity breakdownw (Grubek 

and Lloyd, 1975, g:., 23 1. 2 

In the formulae-.given ab~ve,'the.subcategories j refer to a - 

refined product, c-lassification within industry i. Grubel and 

Lloyd point out that the,sbove measuresxah also apply to, trade + 

i 

in products of different industry' classif icat!ons with different 

-trade partAer cbuntries -or group*of cpuntries.. Furthermore, - - it' - 

is sugg&ted that-the' in-tensity of intra-industry trade may also ' 

be comiuted by employing the'mebn measure B '(.i.e:,-equation . i 
3..5) in' relation to each s&ifxic trade partner country for an - 
industrj. 'i, at a chosen -level 'of aggrpghtion. I Also, an average 

value W n  be esdimated by s w i n g  trade flows across 
I ,  

? . .. &> 

- 
This measure has been employed Pn,order to examine the' 

sensitivity of IIT to.different levels of aggregation. The 
' = results are presented in Chapter Four, .- 

- 

I 

65 . . 
+- - 

. - . . 
# 



-- %we~r,themeanea~re~~sfers~. from certain shortcomings. 
L '. i 

1 

* 1 ' 3 
- - - - . , 

3.1.4 Bi s from Trade Imbalance 
. k 

- ,  
+- 
It was realized that, wThe mean is. a biased downward - 

. '* 
a measure of ihtra-industry -trade if-the country's total Coqmodity . B 

A & 
> .  3 -$ 

trade is \imbalanced -or if the mean' isban average of soke - subset 

of -all industries fDr-which-exports are-not----I-t~imports"--- ": 
- --- --- - - - a " 

- - - -  - - - -  -- ---.----- --- - ---* 
- 

(drubel and Lloyd, 1975, p. 2 2 ) .  The rationale is '--simpZe. As = 9 
. . f 

long as overall 'exports and imports do not,exactly match each 2 d 
7 

' with. an imbalance betkeen -expor;s .and impqrts the mean ,' 

must be lessl than 100 no matter what the pattern of 
e x ~ r t s  and imports, because exports cannot match 
imports in every industry; This is an undesjrable 

of a measure of average intra-industry- trade 
due to theLfact that it captures both the trade 

imbiilance and the strength of, intra-industry trade 
  s  rub el and ~loyd,, 1975, pOF 2 2 ) .  . 

+ --% - 
1 - 

In order to av~id any bias introduced hy imbalanced ,trade, the 
- * -v- 

mean must + be adjusted' by, removing thi-s trade imblanqe. Con . - -- 

- - i C -  
sequently, Grubel and Lloyd Proposed that while considering ali ' 

-. / . -  
Z a 0 

2. . , commodity trade,. adjustmemt must be made for the aggregate,trade 
--. 

- ..imbalance by expressing intra-industry-trade as-a proportion of 
O .  

the total .cdmmddity export plus import tr~e+ehs the tride 
4 

imbalpce. ~~e ~rub'el and Lloyd pqoposed adjusted measure is: 



--- - - -- 
n n 
C(X +M )-ZIX -M I 

- 

IITC = C = i i i i i i  x100 ( 3 . 8 )  . 
i 

n 
- 

n n .  
Z(X +M ) - IFX,-F,I i i i  1 1 1 1  

- -From equation ( 3 . 8 )  it is clear that: 

Where "Kn is the country's overall -trade imbalance as a 

proportion of its total trade. This adjustment factor can also 

be defined as: 

-- . . -  
1 1  - i 

1 

Iti is stressed that "... the adjustment factor and the adjusted 
1 

- - 

measure increase as the trade imbalance increases as a 
b 

proportion of total export plus import tradew (Grubel and Lloyd, 

The meas$e T as stated by Grubel and Lloyd, expresses 
1 

. intra-igdustry traddas a proportion of total commodity export 
I 

pLus import trade.-less the trade imbalance (Grubel and Lloyd, 

- --- --L-- 

The ? share the same statistical attributes as B-. But C ., 
i - - i i t  

2 3 in'+ all cases, , because the numerators are the same, but tl@ 
i - 



denominator of is never larger than that of . 
. 

- - 

- 

Yhe development of these indices and trade imbalance continued 

with further refinements made by ~ q u i n o  (1978) and others. 

\ P 
3.1.5 The Aquino Index (1978) 3 

- -  4 
-4 

'i 
- - 

- - - - -*- - - -- -- -- -- - - 

t Antonio Aquino (1978) has cast doubt upon the reliability 
I 

7 - 

t 
% - ----- 

of Grubel-=na-Ll-oydts--indices especially in a situation when a 9 
2 

country's overa1-1 trade is substantially imbalanced. According i 
to ~quino, although Grubel and Lloyd provided an adjusted 

-- 
- -- - 

k- 
- - A  

1 

summary measure (as presented by in equation 3.8) they - -  4 
i 

- -- 4 P 

neglected to correct the elementary index B (in equation 3.4). 3 
i / * - 

* 

He argues that if in equation (3..5) is a downward biased - 

i * 

summary measure of intra-industry trade where .total Grade is 
- 

imbalanced, it is precisely because B in- equation (3.4) is 
I i =? 

-- in such cases; a down~ard~bLase2bmasure of i n t r M - w . :  - - a . 

in each commodity, because bias does not arise only in the 

process of ob$;ining as a mean of - its value .-is he put it---; - - - 

i 
a -- - 

If total- trade is imbalanced Bj is d downward. biased 
s d q v m e a s u r e  of inrra-industry trade just because Bij 
is,a downward biased measure of intrazindustry trade -'in .- . . 

t 

- 'each eqmmoditg. This because one cannot possibly - - . ,  
maintain that the overall- imbalance has not an 

r imbaIancing' effect on. the single commodities'- trade 
-,flows and then- recognize that the imbalancing effect 
appears at a .highest revel of industry aggregation 
(~quino, 1978, p. 280).3 J s 

- -- -- 

'Aquino stressed thqt i t .  is a logxcal .fallacy to maintain 
--  - - - 

-. 
3 

------------------ 
Aquino bsed j 'to index countries. 

i 



- . -  . ," "? -. .-=7-.-~ --=,A- 
x 

- ' I  ~~ - -  

9 ,  

~ - - ~  -f: ~ - 

~ ~ ~ - . ~  - - ~~ - -  - ~ ~- 

-- - - -  - -  - ~ -- -- 

I ... o v e r a l l  trade U n c e  would. skew the -- - - m w y - t h a c  * 
intra-industry * tradR index calculated at the highest level bf 

\ 

aggregation, but not\when the computation is performed - 
-7 pertiining to single bmrnodi $ ies. He theiefore suggested that 

\ 

=- -- the'bias should be corrected at an 'elementary level 4i.e.. a 

"correction" 'should be made commodity i level) before . 
- --  - -  - -*- - - - - - - - - - - - - - cilculating B itseJf . \ 

-\ -+- 
He pr -dd a . n& + "djusth megsure. " ~~burning that the 

imbalancing ef fect of the total tr8de\surplus or deficit is. 
- 

ppp - - - -- - - -  - -- - - - - 
7- 

4quipropor~ional >- -in all industries, \he first generated a 

... . "theoretical value" of exports and import;;\ by addressing the - 
. * 

- que;tion ' as tor* what the v'alues of rrpdrts&d imports of each 
'\ 

- ,commodity would have been if total exports ' had \been equal to - 
Z * \ 

\ 

+ total imports. These values can he obtained with th&help of-the 
2" \ 

---- f_cd!Aowinq formulae: \ 
\-,-- 

e e 
- -  

stand f&irkeorMical val~rs" i Wl3ere X and M 

total exports 'had been to toital 

these "theoretical values" he obtains a 



summary measure of the proportion of intra-ind ~ t r y  trade as: 

n 
i-Y 

n -e . e 4 
X. (X + M  1 :  Z IS  - M  .I 

i j i f i=l ij i 1 x 100 (3.13) 
j trTP = 

= i=l 
n 
2 (X + M )  

i j i=l ij \ 

- 
r 

Where h is the value of intra-industry trade. ' 

4 
- j 

possible bias in the intra-industry trade indices, at the 
I 

industry level. Though his adjusted measure can be viewed as a 

5 

~reenawa~ and Hilner ; ,981 1 ,  have criticiled ~~;ino,'s "corfected \ 
I 
I 

measuren on two counts: first, its assumption that a specific 

recorded trade imbalancd is consistent with disequilibrium; and, 
1 

second that &equilibrati- forces would be equiproportionally 

distributed across all indu~t~ies. These critics suggested that I , 

in the c a s e o f  cr~sb-sexion analyses of the determinants of 3 

intra-industry trade, better approaches would be: (i) a 
- - - - - - - - - - 

judicious selection of the sample years so as to avoid periods 

of over-all. .disequilibrium; and (ii) ave~aging of the 

intra-industry trade indices over a carefully-selected time 

period. Aquino ( 1 9 8 1 ) ~  defending his position, maintained that 

his "equiproportionality rulen is acceptable in the absence of 
J 

any reliable alternative criterion. He also stressed that in the 
-- -- . --- 

case of countries like ~ = ~ a n ,  the rational choice of a normal 
----- - 

year of trade flows equilibrium seemed to be almost impossible. 
C 

,The debate is still open. It is noted in this study as well, 
- 



-frhattKquino's measure sof-fers f ~ ~ i c  f ldO4  * 

1 

3.2.1 Glejser's New Measure,(l979) 
Glejser, Goosens and Vanden Eede (1979) have-proposed a 

conceptually new approach to estimate the magnitude -and 

variations of intra-industry trade. They have cast doubts about 

industry indices on the following grounds. First, they pointed 

out that the above measures do not make -any distinction between 
-- -- 

!- - -  
- suppIy side export) spd~ i a l i z i ~ ~ a n ~ d Z i i Z i i d  & ,  side (import) 

specialization. Second, the k' measures are sensitive to trade 

imbalances. Third, they maintain that the "Aquino Correction" 

itself is of little use, as it can yield misleading results in 

certain cases. Finally, it has &een noted that the existing 
C 

measures fail to provide explicitly for verifying whether the 

intertemporal- changes recorded in the coefficients are 

statistically significant. The new proposed coefficients - are: 

Where - X is exports of 'a given country of a product or industry * 

A 

-- -to-9-r~upofc~untries. M is the imports of product i by the 
i 

country concerned from the same group of countries. X is the 
2 ------------------ 

, ' This aspect will be discussed in Chapter Four with empirical 
evidence. 



-- - - - 

t50tal exportsof the home countryto the group ot 

? 

X is the total intra-area export, within the group ~f*~t-odlct - 

g i f 

i. M is the total intra-area import within the group of 
g i 

product i. - X is the total intra-group exports. M is total 
9 9 

intra-industry imports. The variance of E and U can be obtained - 
z * 

as: 
t 

~ - . ~  --  - - - - ~ - -  --- -- - ~- ~ - -  -~ ~~ --p-p-p-----------pp--- 

n ,.L 

I . . . . I ~ " . .~ ... --- .A --z;- >--u--zL>. "- -A . ~- . .- ~ . . . .. ..A< -. .--. ~".(L3-7~.6 ]. . -..-a- 

1 (E -E) = S - . 
n i=1 i E 

C 4 
and 

I 
-- - -- - 

w 
-- 

-- 

7-r ---2- 

1 C (u3-V)2 = 9 2  - 
ni=1 i U . 

f I 

. 
- 

4 
The magnitude of intra-industry trade will tend to be higher the - 9 
smaller these variances are. If the observed variance of E or IJ 

t 
! 

has declined over time, this would suggest \that intra-industry 
-7 J 

i 
3 - 

~ ~ 5 p e c i a l i z a t i - h a ~ . r r l o ; e r ~ ~ t c t i  
I 
i 

al. (1979) claim that their measures have the advantage of A 
r 

providing the - possibility for- testing whether the changes - -- 
d 

noticed are significant or not. ~hk'te has been criticism of the 

statistical properties of Glejser's measure. * Fase (1983) 
* 

criticized Glejser's measure on the basis of his simulation 
I 

results, particularly those relating t6 -the hypothesis of the 

normal disbribution of E and U and the F distribution of the 
i - i 

-- -- -- 

ratio of th=ir estimated variances, - 8 . 
- - - --- - 



2,7 The r,oert- Wolter Index (1980)  - - 
Loertscher and Wolter's (1980) coefficient of_ intra- 

industry trade is very innovative. Their indicator is: 
-+ 

X 
- IIT = Iln 'ijkl (3.18). 

i jk M 
ijk ' 

Where-M a n d X -  - represent country j's imports and exports o f - - -  
i jk ijk . 

commodity i in trade with country k and In denotes the natural 

logarithm. Following Aquino, they employed a second indicator in 
-- 

- - - - - - - - - - - - - - -- -- -- - - - - 

order to adjust their coefficients in case of overall trade 

imbalances. This indicator reads: 

(ajk-X + bjk-M - lajk-x - bjk-M I 
Q i jk i jk i jk i jk (3..19-) 
ijk = (ajk-X + bjk-M 1 

i jk i jk' 
w he rp< 

n 
-- -- - - 

n 
ajk = C(X + M  ) / 2 C X  

i ijk- ijk - i ijk 

n n 
bjk = C(X + M  ) / 2 C M  

i ijk ijk i ijk 

The value of IIT range between 0 (exclusive intra-industry 
i jk 

trade) and = (no intra-industry trade). Grubel and Lloyd, 

however, have rejected indices that are not symmetrical, i.e., 

range from 0 to =, because in this estimation, the distribution 

is very awkward to analype and weight. , 
- --- . - 

In this Study, Grubel and Lloyd's and Aquino's (i.e., B , , 
- 1 

C , ) indices have been used to determine the magnitude of 
i j  9 - . - 



- - - - - - - - - - - - - - -- -- 

intra-industry trade in Canada's total trade.' These measures, 

- -- -- e utl%d for testing the analytical arguments- 
> - about the .major hy~otheses. An investigati.on,of the empirical -. 

h 

performance of these different indices for intra-industry trade 

across industries and "among countries is conducted. The basic - 

criterion for choosing these indices is the universal popularity 

of the G-L indices and the recent-development of Aquino's index 
- - - - - -- -- - - -- --- -- -- -- 

which has acquired __some- .credibility within a short period. ---------- - 

Glejser's index is yet to be verifced in future research. Most 

of the research done so far has employed the G-L indices. 
-- 

- - The-tintra-industryde is not new. The idea 

can be traced bask to Frankel (1943). As he noted: 

We frequently meet the phenomenon that countries with a 
relatively high proportion of international trade per 
head of population export and import what are apparently 
the same commodities (1943, p. 195). 

. 
The growing exchange' of k n u f  actured. products within the same. 

-- -ea-kegw*bsbee-r+ceqG zed*q--a i i s n e y  

is the realization of the extent, the ,explanation of the - 
- - -  

determinants of this trade, and the awareness of its policy 

implications. e 

In this study, these indices have been denoted as IITB, IITC, 
and IITQ respectively. 



3.3 - The Extent of -- and Trends - in Intra-industry Trade: 

Many studies have been condcted by &conomists, gov;rnme*t 
i 

i 

agencies and autono-mous research institutions on the measurement \ 
of the extent of intra-industry trade. It is profitable to 

review " some of them with a view to acquainting ourselves with 

. the tools .and techniques employed by previous studies, and their 
- - - - - - -- - - -- - - - & - - -  ----- 

-- f indingsf- -. so - that -the results of the. pres,ent 
- 

compared with5experiences in Canada and elsewhere. 

Notable studiesqre those of Ver6oorn ( 1960). Michaely 
\I 

- - - - -- - 

( 1962a; 1962b,. 1964gJ ~ o j  ima ( 1964), Bh assa ( 1963, 19661--1979~, b J 
Gfay ( 1973) ,. 'd~rubel Qnd -Llpyd 

(1978,), Finger and De Rosa (1979 

(1979, Caves ( 1 3 8 1 ) ~  Helleiner 

(19011, and Schumacher- (1983).& 

( 9 Hesse ( 1974). Aquino 

McLease (1979). Wiljmore 

( 1 9 7 9 ) ~  ~ o o s  P ns (1980j, ~ulck 

Verdoorn (1960) .computed the magnitude of inter and F 

intra-industry trade using the bilateral trade ratiosP6 of the 
I '  

'i 
'L 

Benelux Ungon PBLEU), for a sample of 121 SITC commodity groups - 

t 

at the 3-digit level.',~i's findings revealed that the number of 

the extreme value? had declined'while their.median had grown 

over tim-e since the formation of the Union. Drawing -upon his 

a ------------------ 
0 

The ratio used was: , 
- 

X 4 
U = i  s y - - ,. 

--- -- -- - - - + i M  
i wherYi and M were Dutch exports 

- - -- 
i 

to and imports from; Belgium/Luxembourg. This is considered to 
be an index of similarity of trade flows:' I 



- 

empirical results, ~erdoorn inferred the, following 

specialization within the same category of trade; ( i i )  a high 

degree of product differentiation had taken place leading to 

higher share bf intra-industry rather than inter-industry trade. 

~lthbugh Verdoornl s seminal study did not .attract immediate I B 
attention, it, later on, seemed to open "new territory,% on the 

4 - 
Michaely (1962a) estiinated an index of dissimilarity of j 

f 
4 

exports and imports in SITC commodity groups, for 36 c~untries.~ 3 
4' 

- - - -  
-- 

His-FTT3ings showed that the c'ommodity composition of trade 1 
1 

L flows of developed countries tended toward considerable f .! 
t - 

\ 

i 
similarity, while the opposite tendency was observed for the i 

less developed countries. His results, however, suffered from 

severe limitations due to an aggregation problem. 
BB 

~alasda ( 1963) observed that a substantial 

- IF- increased trade in manufactured products had occurred 

9 

volume of 
i * 

within the 

- -- 

same commodity groups among the European Economic community- -. - - -  

' . (EEC). * 
V 

Kojima ( 1964) computed the degree of intra-industry and& - \ ,  
P--= 

a, 
,' % 

inter-industry trade by employing a ratio measure of frade . 
flows. Kojima found. first, that trae= in *manufactures &nongy 

1 ,  

This was reflected in the presence'of high variance df the . 
' 

price differentials for the Union'steral export price. t 
- - -  - - * x 

Michaelyls measure is very close to the G-L adjusted measure. z3 
- - - - - -  

- .  # 

~ojima's measure is very close to that of Grubel and tloyd. i 



America was significant an& had grown over timeJ among these- C 
countries. /second, his empirical findings shoved that I 

A 
simultaneous exports and imports of goods within the same 

category were relatively high (in all the industrial countries. 

Third, $rad= within the category\of capital intensive heavy and 
- - - - -  - -- - - -- - - - - -- - - - - - - - - - - - - 

- -  - chemical -goods had -enpa*ded considerably m o w a p i d l y  t-han- t>tUal ---- A -- 

world trade. 0h the basis of these f indfnk;, ~ojima s-uggested 

that the growth of trade in-similar product&called for a policy . 
4 \ 

7' -, countries. + f V  *~ 

Balassa (!966) estimated the 'intensity of intra-indt~stry, 

trade for .91 industries among the European Economic Communitp * 

(EEC) by using.equation(3.1) for the years 1958 and 1963. 'He * . - . 

found that the index was in the range of 0.4 to 0.6 in 1958 and . - 

0.3 to 6.5 in 1963. From this evidence, he inferred that the I 
decline of these "rkpresentat - ive ratios, " experienced - - by -every - 

EEC country during the ljeriod of study, indicated increased 
f 

> .  intra-industry , trade spec;alization - resulting from trade 

liberalization among EEC countries. t 
- - Gray (1973), employing the Balassa index using .EEC trade 

2 

. h  

flows data, confirmed that the order of magnitude ' of, - 
* I .  

- i n t r ~~i-n&ustrytrade ' /--- - wauubstantial and, as noted abovec,had ' . 
i 

. f been growing over time. , , 
- -- 

/ ': I 
', 

Grubel and Lloyd ( 1975) estimated intra-industr2~'rade by 

employing their indices for: 



- .  
Canab, U. S .A. , Japan, ~elgium-~uxernbourg , Net&rlan&, - - ,- 

C 

Germany, ' France, Italy, U.K., and7"~ustralia fdr the. years 

1957, 1964, and 1967. 

~ustralian trade at all levels disaggregation ranging 
a 

\ .  from 1 to 7-digits for the same'period. 
-. ' 6 I . 3.--~--'sTnrth - . -  - -  - - - - - - - lan- countries, such as ~ e y l o n -  India - ~ 

__. -.. . , . A _ 1 . . ~ .,.~ .. .. . -i -. A . , ,,~ - . .. _-- .- -. . .... . ... ---t .  ----.-.4--K~r.b-aaF--- ----- - 

Malaynia, Pakistan, Philippines, TaZwan, and  haila and, and 
. . , * ,* 

also-for ~u~bslavia, at the 2-digit SITC level. 

following. First, that intra-industry trade was very 

. .  "significantw within manufacturing industries. Taking the mean, 
% Z : 

across the 10 tountries for the gear 1967, they found a mean of 
3 

70 percent or more for Food preparation ( S I X  0991, Stone: and - 3 
7 1 

G'rav~l (SITC- 2.131, organic Chemicals (SIX 51 2). ~ n ~ r b a n i c  i 
-I 

-- - ~ m T c a l X 3 S r T C  51 3 ) ,  Leather (SITC 61 1 1, and Miscellanpous f 
7 

I 

Base Metals (SITC 689). The ranking of countries by 

the intensity of estimates intra-industry trade-showed the U.K. 

the lead with 69 percent, followed by.other EEC members. The 

U.S.A. came up with 49 Wrcent and Australia was on the bottom 
b '  

the ladder with only 17 percent. Second, even at s very fine 

level of disaggregation, the ext&it of intra-industry trade was 
1 
4 quite substantial. The magnitude of IIT declines as one Goes 

- -- --- 
-- 

from highly aggregated levels to a more finely disaggregated 
- -- ---- - 

level, but. IIT 
d * does not disappear. Third,. the 

- 

level 

int'ra-indusf ry trade has been growing over time. Fourth, 



- 
- - -- - -- - - -- -- 

- - 

/ - 
$9 

I + - .. -- - - -- - - -  - - 

- L - 

intra-industry kr I > .4.. " ' 

deveope'dd cLo& ries . <- 1 as well to a cer ta i n degd'ee. -- . - 
- 

' .  - 
- 

4 Hesse (19741 computed intra-industry trade indices inr 

?g manufactures between dustrial countries for the years 1953-70. ' 

 is main f indingo can be summarized as follows. ~ i r s t , ~  th4 . - 
intensity ~f intra-industry trade between industrialized - 

- - 
- 

- -- t -- -- 

----countries--wss--s~~nilf~n3- Tithin 3-digit S I X  9r'o'gs. For a 

il__ - _ - - -lllll___lilli--ll__--- - - ------ -- -IJ - -- 

example, k5 out of 52 manufactured &~ducts in his sample show=d 
? 

70 percent or more, while _ 42 produ6@ showed 50 e r c e n t  or 

l - r - e c w a  f- -f pa*-- - . . 
1 & 0 Smd r 1 '-a - - .- -1naustry 

trade specialization has tended to inccease relativelg strongly 

over time between industrialized c<yntries. For example, the - 

estimated IIT values fcr 52 manufacture& products were higher in 

1970 than in 1961, while 45 were- higher in 1961 than in 1953. 

Third, i; was observed- that the .intensity * of intra-industry - 

/ 

, trade decreases a resulf of further sub-division of the SITC 
i 

classification /but it remains' "remarkably highu eveli at a -' 
% - - - - - -  - - - - - - - --p-- - . - 5 - 

refined .' d"aggrqation ~es6e.s findings are thus in * 

conformi$y fth the earlier studies discussed above. 
- 

(1978) by em.loyingqg , C , and 6 indices estimated 
i i i 

the ert nt of OECDVs intra-industry trade ;or 25 industrial P 
t,he year 1972. All these coefficients indicated very 

U 

hig$ magnitudes of intra-industry trade. His empirical findin'gs 

revealed that in 1972 the magnitude of i n t w n d u s t r y  trade - 

ranged from 22.9 percent in the case of I n d i k t o  ' 8 7 . 4  percent 
3 

for France. For other leading countries this value was above 70 
_ - - - 



percent ,. followed by the Netherlands with 78.7, Sweden wiSth -- 

76.3, Belgium h t h  70.1, Austria with 75.0, Canada with 73.5, 

Italy with 72.3, and Denmark with 70.3 percent. 

Finger and De Rosa (1979) computed "trade o~erlap"'~ of 14 
b 

major developed countries for 1961 through 1976. They reported , 

- 

average values o f  - t3~T-3~~FaTrrpi%i 6dK: ' - -CT-  iF i  -63and-n)ppp 
-- , ... . ,. --- - -. . .a-u-,-a--- "- - ... " .- -. . . . .~ .-- 

~ . .  
*-- 

1974-76. ~ h e i r  ' main findings were: (i) 61 out of 144 SITC 
. . 

3-digit productr's'showed more than 50 percent trade overlap; (ii) 
1 - - 

L 1 n- ? P  +a , , ? '  I . . . ,  - - a 3  . . m - . .  
L. A I a r Q  1 0  c v  1 1  r --I a h  \ A A A ~  

the coefficients in manufacturey3 products increased from 50 to 
, 

85 percent over time. ~ h e s e  results are very much in conformity 

with those of others. 

.* 

r e '  
McAleese (1979) computed intra-industry trade for the Irish 

C 

,' . economy emploghg the G-L index. His results showed that intra- 

industry trade had increased rapidl'y in the Irish economy since 

1964. The magnitude of the G-L index rose frorp0.363 in 1964 to 
- - - 

0.415 in 1971 and further to lower rate of 

U G - L  index during the ' increase was recorded in the "adju 

above period. The intensity of IIT was most pronounced in 

manufactured goods (SITC 5-8). 
. 

Research has been conducted to analyze the experience of 

developing countries with intra-industry trade in manufactured 

goods, and also to examine the prospect for such trade among 

developing, as well as between developed and developing ------------------ 
l o  Finger prefers the term "trade overlap." 



countries. Notable ~tgq336s are thpsr of salaaM- (1920). WW~ 
/ 

i 
/ *  Schumacher (I?#). f 

(1979) in his @Per estimated the degree of " 

trade for Central American Common Market (CACM) 

He came to the conclusion that intra-industry trade 
% 

---- 
- - - /-ha& developed b e  t w e e n - ~ b ~ ~ - a n d - t ~ ~ ~ ~ ~ c ~ r i e ~  since the 

- --A 

-/f - - - -- - -- - -- --- -" -- - - - - - - - - -- --y------- 

,/ 'formation of their economic integratibn. He also noted that the 
a '  

+ 

/' 

/ achievement of scale economies and a greater division of labor 

as A tk,p-epane~V, 

custonui unions among small economies. 

Bela Balassa *( 1979) redewpd the experience of developing 
- 

countries with intra-industry trade in manufactured goods and 

examined the prospects for such trade among developing, as well 
* 

as between developed and developing countries. He pointed out 

that, apart from the increased exchange of consumer goods by 

.% reasons of natural product' differentiation, intra-industry trade -L 
- - - - -  - - - - - - - - - - -- - - - 

may entail horizontal and vertical specialization, leading to 

cost reductions, economies of scale, and economic integrationiin 

countries at similar levels of development. I f  external tariffs 

are set at low levels in the region and there is provision for 

tariff reductions, it is suggested that greater efficiency would 

result. Et is stressed that efficiency objectives would also be 

served i f  developing cDuntr ies engaged in vertical specializ- 

ation in products oriented tow=rds their own markets. This may 

take the form of importation of capital intensive and technology 



> i 
9, I 

intensive parts and accessories, combinins them with 

_ labor-intensive inputs produced,-domestically. Thus, over time, 
7 -  

- * 

intra-industry trade could emerge and grow among developing 
A 

countries and between2developing and developed countries. 

Helleiner's (1979) study also showed that a large share of 
?. 

U.S.A. imports fxom developing countries is intra-firm, and this 

- - - share-ot -t he devdoping r o u n t r i  e r h a r  b e e n - c t i & b i ~ u p - r a p ~ & l Y ~ -  
U s  - - -- -- - - - -- - -- - - - > 

- < - - - - -- - - - - -- 

Roosens ( 1980) calculated the bntensi ty of intra-industry 
? 

trade of the OECD countries with the less developed world, by 

l l n j n h t h U r u k = ~ d = ( = e ~ ~ 3 L ~ c s  -- 
- (equation 3.13) at the 3-digit SITe level. The computation was ' 

performed for the years 1968-75. His'empirical findings showed 

that an intra-industry trade pattern has deveioped between the 

developed and developing world over the years. Empirical 

evidenda showed that in 1975, the U.S.A. was on the top of the 
I 

l a d m f h 3 . 3  percent of IPIWith the LDCs, followed by 
w 

~ustralia (28.71, the Netherlands (27.41, Canada (25.81, and , ,' 
- - - -- - - .  L -- , 

Japan (25.6). Low values were found for ~ugoslavia (ll.Ok, 
/' 

/ 
, ,' Turkey (12.41, and Iceland (0.4). , 

tSchumacher (1983) attempted to- quantify h e  extent of 

intra-industry trade between the Federal Republic of Germany and 

- developing countries at different levels of disaggreagtion. His 
I 

empirical findings showed that, (a) intra-industry trade in 

manufactures between Germany and ,developing countries has --- 
increased significantly. However, he noted that a considerable - .  

. proportion of that-trade overlap can- be explained by applying 
d 



#<$ 

6 o* between countries having different -- +% 

factor endowments. (b) -lying the d;finition of 

intra-industry trade by Grubel a n d h e t r a - i n d u s t r y  t&de 
-._ - 

between Germany and developing countries accounted for 

significantly less than one-third 'of the total trade for the / 
/ 
--LA 

- -year--80 in--36irrdustri~s.-Critlie b a s ' i s o f t h e a b o ~ r e s u l t s ,  - 
- -  1_ -mu - " A " u->----- - -  - - -- - -- - - a 

he concluded: "Hence, only a very small fraction of trade in 

manufactures with developing countries has to be explained by 

- - - W i - f - - w m m  . . . - -  
i factors which are important to explain* trade flows among 
, cg 
L 8 

industrialised countries" (Schwnacher, 1983, p. 108). 

,- 
/ These findings provide further insight on the explanatibn 

/ 

,' 
of the intra-industry trade phenomenon. The emergence of IIT I 

1 between the trading partners with factor proportions differences 3 

further investigation. Although Helliener and ' 
Grubel and Lloyd have provided the explanation of such patterns, 

- - -  -- , 
I 

- 
--- - -- - - - 

- 
- -- 

further resea+h seems to be necessary. 

It has also been felt by scholars, such as Pelzman, that 

the process of intra-industry trade is not limited only to 

market economies of West Europ-e. Pelzman (1978) attempted to 
- 

answer the interesting question raised by Grubel and Lloyd 
i 

(1975). as to what extent intra-indGstry trade prevails in a i 

4 
S 

dentrally - planned economy "where ideology should diminish the 
-- 

influence of . . . Iproduct differentiation" (Grubel and ~ l o ~ d ,  i 
3 
Y 

1975, p. 49). He estimated the extent of intra-industry trade I 

-- - 
- 

-* 

: 

Q 

83 ! 



Y 

for the period 1958 to 1973. His results showed that 

l e v d  the share of intra-industry trade specializa 

Soviet Union with the rest of the world was below 

Soviet intra-industry trade with COMECON'S members 

even a smaller percentage of total trade turnover. But the 
- - - - -- -- - - - - -- - - - - - - - -- 

e ~ t i m & v i  c _ o e f f ~ d e n t ~ s - f o c ~ - i n d + s t r i a 1 - - g ~ o - u ~ s  a!.-t.e_kdig.t - -A - - - - -  

" level showed a high m'agnitude of intra-industry trade; 

particularly in, the Machinery and Equipment and Chemical L 

-- -- a Sectors. He noted t at not only w .r 

E i ~ ~ p e ~ c m t Z r g e  of 
F 

intra-industry found in these - sectors but, more importantly, 
\ 
\ 

there existed a tendency toward a positive growth in 

intra-industry -trade specialization; These results were in 

conformity with the basic specialization -assumptions in a 

customs union. 

Summary - 

- 

Intra-industry trade has been defined as tnternational 
- - --___- 

trade in differentiated products which are close substitutes in 
- - 

consumption and production or ,both. As far as measurement is 
, 

concerned, "intra-industry tradew is defined as the simultaneous 

export and import" of products belonging td the same "industry. " 
Q .  

Z 

'The above analysis of various alternative measures of 

intra-industry trade suggests that the Grubel and Lloyd (1975)  

measures have some advantage over other indices. This is so 

because their application helps to address the following , 
-p 



First a C  UA a 

trade imbalance with. regard t~ the measurpment of intra-industry - -  

B 

? trade? Second, -what is an appropriate level of aggregation at 

which an "industrya should be defined, and intra-industry trade 

quantified? Third, is an additional measure for the levels of 

. aggregation provided? 
- 

- - - - -  ~ 
~ ~ -- 

On the basis of the above empirical findings,.some general 
- ~ .  , , -- - .. -. . - - -- . ". .- . - ."-~. . * - - ...- -- -- - ------ - -- 

propositions are derived. First, intra-industry trade is a real 

phenomenon rather than just a statistical artifact. Second, 

-- i m m - p t  i n  -ea ~ 0 - t ~  

and has been most among developed countries. Third, 

intra-industry -#' has been growing over-time. q ~ w - t h ,  
,*-----" 

intra-int$st'ry trade has accompanied-economic - integration and 

yrade' liberalization among countries. Fifth, intra-industry 

trade has also developed among developing countries in * C 

-manufactured products, and % I s 0  between aevoloping and the 
0 

, developed world. Finally, the process of intra-industry trade is 
- - - - - - - - - - - - - - - - .  

not limited to market economies only, but there exists 

intra-industry trade within SOVIET-COMECON countries as well. 



CHAPTER FOUR 

MEASURING CANADA'S I--INDUSTRY INTERNATIONAL 

TRADE (IIT) FLOWS: THE RESULTS - 

This chapter is a report of the empirical estimations of 
L 

the various measures intrx-ind& t ry- _trade ind_ic~s, Among 
- -- - < -  -- 

developed pin the preceding - chapter, -three ii~dice~-ha-ve-bleenn -- 

applied to calculate Canada's share of IIT in its total foreign 

trade over the span of nineteen years (1962-80) .  The three used - 

- _ - 

indices in this study are: the   rub el and Lloyd unadjusted 

measure; (equation 3.5); Grubel' and Lloyd's adjusted index, 

(equation 3.9); and the Aquino adjusted index, (equation 3.13). 

A fourth index (equation 3.6) has also been computed in order to ' 

investigate the sensitivity, of IIT at different levels of - 

8 - 

presented in this chapter in a separate section. Section 4.1 

- provides a brief discussion on the controversiaa -issue of 
I 

aggregation along with the system of United Nations Standard 

Industrial Classification (SITC), and then outlines the main 

- empirical ;findings .at different levels of disaggregation. 

Section 4.: is an analysi~ of measured IIT withCanadals 

specifiedtrade:pastner counties and with some country groups. 
-- 

I ,- * 

Section 4.3 is$an investigation of IIT by industry. Section 4 . 4  

analyzes the variation oi I I T  by counfry dndt by ill- . L L q f i  

time. Section 4.5 presents a brief analysis of special trade 
A 

relations with the U.S .A .  and presents the measure& ZIT with the 



U.S.A. at the 2-digit and 3-digit lelels. , 

s 
\ 

- - - ,  

4.1 Intra-Industry Trade: - The Effects - of Different Levels 
i 

of Data Aqqreqation - - -  

In this section, the analysis of different levels of 

aggregation and its effects on estimated intra-industry trade is 

empirical estimates have been discussed in the - preceding - 

chapters and will not be reiterated here. Magnetic tapes 

Department o•’ Industry Trade and Commerce, Government of Canada, 

and the External Trade Division of Statistics Canada. Various 

programs were constructed in order to process and reclassify the 

data', and compute measures for bilateral and total trade flows, 
$ 1  

at different levels of aggregation. These measures were + 
I 

-7- 

e s t i m a t e d - t z  ;n --* G mS.A;dollars. , 1 
Y 
F 

i 

Before presenting the main findings, it is necessary to f 
- - - - - - - - - -  - - 

explain the Unit'ed Nations System of data compilation, followed 

by its member nations. At the United Nations International Data 

Bank System, all the data relating to international trade flows 

have been compiled according to the United Nations "Standard- 

International Trade Classification" (SITC). This system was ! 

introduced after Hirschman's. pioneering attempt ' (1947)  to f 
measure IIT for different groups of commodities. Because of lack 4 a 
of uniform and consistent data, he could not perform the desired 

- 
estimates at refined levels of disaggregation. Since then, most 



. - 
counLllles have ad~pted th= United Nations SITC system of 

- defining the industry group, along with their domestic - standard -- - -  

classification (SIC) in order: (i) to make international 

comparisons, and (ii) to promote research' at highly 

di-saggregatee levels. The SITC scheme has been revised twice. 

The SITC system allows successive subdivision of industrial 

groupings by using a 5-digit classification number. The 1-digit 

--&&LfJ&mc&Mt-nf fPn ntw&rhL1lpz-r~ 
h 

D 

divided. The 2-digit level divides each group into ten further 

groups. Each subgroup is then divided into finer groups at the 

3,4 and 5-digit'lev.els. An example of this system can be helpful 

to clarify the concept of aggregation. A sample of the SITC 

system is, the-refore, - pgesented here, -as - follows: -- - - _- _-- 
- /-- 

SITC Codes s - Description of the Industry 
........... a 6 .-. Manufactured Goods classifies by materials. - - - -  

f 

67 ............ Iron and Steel. 
674 ........... Universal Plates and Sheets of Iron or Steel. 
6742 .......... Medium Plates and Sheets, 3mm to 4.75mm in 

thickness of Iron or Steel (other than 
tinned Plates and Sheets), 

67421 ......... Medium Plates and Sheets of other than high 
carbon or alloy steel. 

I ~evision I occured in 1960 and Revision I1 in 1975. 



This SITC sche3e has facrlitak D -1- = 

- >  

trade flows at a very fide level of disaggregation. Iq what------ - 
- - - -  

- -  - 

e ;z * - 
follows, _ _- attempts have been ma8e to exlnine the strength of PIT 

< - 
at 1-digit to 7-digit levels of aggregation. Drawing on - - - 

empirical evidence', a general hypothesis has - been established. 
.% 

It is posited that the higher the level of aggregation, the 
- - 

-- - --&eater w i L l - ~ t h e ~ f t & d e - o f - ~ ~ ~ ~ r - a - - ~ - t v e n - s ~  01 trade 
- -  - I _ -l--_llllld----- - - - - - - - _ I  - - 

data (ceteris paribus). 

&he problem of - the degree td which good; can be -grouped 

iLhin a s i  y r a l p i w + ' ~ w  . . together w 7- 

intra-industry trade. The following is an attempt to set limits 

- to an industry so that the concept of an industry becomes 

operational. In this study, an industry is defined as a single 
u 

SITC product group'irrespective of the level of aggregation. For 

-- ~xampl=; SITC 6, Manufactbred Goods classified chiefly by. 

al, i s a n I n d u s t r y  at 1-digiFlevel. SITC 67421 is an %. 

industry at 5-digit level. Following Grubel and Lloyd (1975) the 
- - - -  - -  - - - -  --- - - -  

- 

greatest emphasis has been placed on the most interesting and 

widely used 3-digit level. As Grubel and Lloyd observed.: 
- 

A careful study of the SITC classification and the- 
-9 results of calculations already presented has 'convinced 

us that the 3-digit SITC statistics separate co@odities 
into groups most closely corresponding to the concept of 
"an industryw used conventionally in economic analysis. 

t 
(One exception is the iron and steel industry, for which 

- the 2-digit level ( 6 7 )  appears-to_b~ more appropriate.) - 
4GrubeLand Lloyd, 1975, p. 523. 

.+ particular 3-digi t SITC system contain similar factor - I? - 

proportions. However, -- a 



- * * ,  : 
the criteria by which internationalQ traded q@s are grouped- -.-&, :- 

- - 

in the same statistical class. The basic criteria are 

substitutability of commodities in either production or 

consumption or both, and similarity of input requirements in 

production. However-; it has been .observed that within the U.N. 
- 

input requirements, technological intensity or end uses are 
. . 

included in the same statistical group. For example, SITC 7142 

A .  d P  oL 
:- .pF +d -- 

intensity even at the finest level of disaggregation, in the 
' .  

sense that' it includes the simplest calculating machines 

together with the most sophisticated calculating and accounting 

systems. Likewise SITC 7242 contains~portable radios along with 

highly- sophisticated receivers. These commodities have different 
- 

production functions but are recorded in- the same SITC 

classif iqation. The 

which %gmpiled . . trade 
7 

crux of the matter lies in the degree to 
- - -- - -- - -- - - ---- 

data ; include commodities with different 

input-mixes within a single group. 

appears to be apprehensive about the 
- 

phenomenon. He writes that the "literature y r r e n c e  of this 
,/ 

/ (on IIT) is valueless because all obsbrved IIT cancbe explained 
/ 

by categorical aggregation" (Finger, 1975b, p. 7). In a simildr 

vein ,- Lipsey ( 1976) has his *wn doubts: "Many of the 3-digit 

groups contain products that are diverse by any standard: 

produced by nonoverlapping groups of companies using completely 
- - - - - - - - - - - - -- 



% * - \  - 
" markets. * - After having - expressed his hpprphe_ngiwg in_this__ _ -- 

- 

respect, he that, from these results an6 
- - 

from my own impressions as to the heteroqeneity of 3:digit 
r i - 

L u  - - -  
groups, that much, although-not all, of intra-industry trade is ~ 

'a statistical phenomenonw (Lipsey, 1976). Any observed IIT . - - - - A. 

-set Faut*%e- - t c - ~ a * ~ g g r e g . y i - ~ n - ~ ~  , there-ore, - - 

u-------L---------u-------u- -_I_. 

considered to be spurious as it owes its existence to 
, , 

shortcomings in.the body of data. 

(19751, Hesse (19741, Aquino (19781, and Caves (1981), believe 
- .  : j 

, 
that observed IIT is a real phenomenon and is also a stable 

- 

characteristics of industries. The existence of IIT is, 
- 

'. 
therefore, not a statistics statistical illusion or product of 

* 

categorical aggregation. They agree that some part. 6 5  TIb-, is - - - 

- - caused by level of statistical compilation of data (as 

mentioned above), but that these are exception91 cases. ~ h e i  
- - - - - - - - ------ - -- - - -  - 

argue. that a large amount of IIT is due to other factors, such 

as economies of scale, product differentiation, joint production 

process, trade liberalization, geographical ,proximity, market 

! structure. and the operqtions of multinational firms. . I 
In order to clarify the doubts expressed in the body of 3 i 

literature of IIT, Grubel and Lloyd (1975) classified the I 1 

industries in which IIT has taken place into three groups. ~ r o u p  

I ,  consists of industries in which goods are close substitutes a 
in use but have dissimilar input requirements, such as furniture 



made of wood or steel and yarn *made of nylon or wool. The 

observed phenomepon of IIT in this group can be explained within 
- f 

the. framework of the H-0-S model as input requirements* are 

different. Group 2 consists of those commodities which are poor 

, - substitutes in use, for example, tag and gaso?'ine or iron bars - 

and iron sheets, but which hqve a similar input mix. Within this 
I 

.A - - - - - - -- --v- - -- - -- < - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 

productioh process. For instance, petroleum products of 9s 
. #  

- .  
different .volatility, kerosene and gasoline. In this case, one 

7 

country a supply of one of its joint p-ucts in e x c e s s o f i t s  
i 

demand, and, therefore, exchanges it for "others. Group 3 

comprises products which are close but not perfect substitutes 
* 

in their basic functions f o r  consumers, but they are 

differentiated by style, quality, minor variations in the . 

combination of performance characteristics, or just the brand 
F 

1 ,-- 7 1 * LS a n ~ , r s a u ~ c .  They all 

contain similar input mixes. Apparently this group appears to be 
- - 

-at variancewith the H-0-S model's prediction. IIT inpthis group 

has beeb very high. Trade within this group is consistent with 

the hypothesis that IIT has developed between those countries 

which share similar factor endowments and, therefore, similar 
. . 

production functions. Grubel and Lloyd (1975)  further argued 
\I 

that theyexistence of IIT in this group is also consistent. with 

the H-0-S model and is not at variance with the traditional 

theory. If increasing returns to scale in the production 

function (from the supply side) and product differentiation (on 
/ 

-- - - - 

. - 



'\ the demand side) are incorHrated in the H-0-S model (instead.sf ' 
\ 

/*tant returns to scale and homogeneous products), TIT i s -  - - 

d' - - explained. 
\ / 

Since the question of aggregation is basic--to the theory of 

intra-industry trade, economists havg attempted to resblve the 

controversy on empirical grounds. Various studies have 

i n "e s t i gated _ the  - sens i t-i-wit y -O* - I  ff--at---&kf-fermtt1=ve --of----- 
-. --  - - L u - _ - -  --2."---- -- ----  - .  . -  ---- - A - - 

disaggregation. A few of them are briefly reviewed here. 
* z- 

> _  ' - 
~rbbel and Lloyd f 1975) attempted to measure the magnitude' 

of- I I T  at various levels of d i ~ q r e q a t i o n . - r a r u & q ~ o  
-- 

- 
7-digit for- Australian fofeign trade in relation to trade with 

ten OECD industrialized countries. Their findings indicated that ' 

6 

the intensity of I I T  was the highest at 1-digit and lowest at 

the 7-digit level. The average of I I T  to ~ustialian total trade 
i 

with all 10 partner countries was 6.2 percek at the 7-digit and 4 
y + ! L p e ~ W ~ & t + r e  1 writ-evels . . and Lloyd pointed out 

1 

that, "This tabulation shows clearly that high levels of intra- 
- -  - -- 

- - A - - - -r - 

industry trade persist at all levels of aggregation" (1975, p. 

51). ~ l t h o u ~ h  %rubel and Lloyd admit that (especially-in their - 
9 - 1 

example of ~eferigirators (pp. 66-67)), even at the 5-digit SITC 

level there is,a possibility that observed two-way trade is not 
5 .  

intra-industry tyade. Buf Gr-ubel and Lloyd maintained that: 
I 
1 

Both the measures of intra-industry trade at different 1 

levels ~f aEIareaatinnkhe csse s e t z r  . . . % -% 

shown that intra-industry trade in Australia cannot be i 

( G r l l b c  a n  r.loyd, 
. S 

explained away by disasgregation. i 
1975, p. 67). Si ------------------ 

This issue is discussed in the preceding chapter. 



d- thct, " A d  study of t- 5 - w1 . .  +- 

. . - 

industries reveals that they leave much room for the inclusion 

of similar products differentiated in apparently minor ways" (p. 

58). On the basis of these results, Grubel and Lloyd (1975) 

concluded: 
,&.& 
..+% " 

This result implies that industries ' preserve theiti:--: -, - 
rebt ive strength of intra-industry trade through theseY 

r. 

- -- - - - - A- - - 

9.3 3 - 9  - --*- 
levels of aggregation, - and studieSof di-fferences among 
iXdustries- would bPLuinsensiitive -to ut-he - - -o-f--..- -- - 

aggregation chosen (Grubel and Lloyd, 1975, p. % I ) , ,  * A  -- -$-t .& -$ ++ ' 

Peter Gray (1979) estimated West Germany's IIT (for i973 

Employing the Balassa index, he computed IIT for the 1 to 4 

digit leve,ls for SITC 0 through 8. For SITC 6 through 8, 

estimation was performed for all levels of disaggregation 

rangiqg from 1 to 5-digit. His main findings also .confirm the . 
generil hypothesis that the importance of IIT declines with the .. .. .. 
level of disaggregation. He observed 

t h y  
"the magnitude of 

intra-industry. trade decreases with 'a more refined level of - .L 
disaggregation b~t~never vanishes, and in all cases remains . - 
considerable" 1979, pp. 87-1 10).   ow ever, his results 

4.' 

also showed that in many cases IIT was more intense at higher 

levels of di~aggfegation.~ 

Clark's study (1975) concentrated on 1 and 2-digit levels 

for New Zealand's foreign trade with a few partner countries. 
% 

His main findings were consistent with the other ,empirical 

results. ------------------ 
This will be discussed subsequently. 

\ 



I. f 

SO--L--- erlscrtried to disentangle C -5 

the issue of aggregation from the ,real causes of IIT by. 

empirical tests of theories of IIT. It was posited that if the 

tests'indicate sensitivity to theoretical determinants, then IIT 
+ 6 

is a,\teal phenomenon and not Just a statistical artifact. Such 

empirical studies were conductedu by Pagoulatos and Sorensen' s 
t e  - - - - 

A- 

. -- .. 

B sts of Gray' S theory of t.y~.-~way. t r.ade!. lor . intra-. ?-.. _ " .  . - - . . --. - 

industry trade). They stated that, "If two-way trade is indeed a 

real phenomenon and is influenced by the factors suggested by 
\ 

-1 r 

manstrate tEis wiTh empirical j i 
evidence" (Pagoulatos and Sorensen, 1975, pp. 456-457). Using a 

* 
multiple regression analysis for 102 U.S.A.. 3-digit SITC 

7 - 

industries with an IIT index as the dependent variable and with 6 
i . I 

independent variables such as transport costs, product ?. i 

differentiation, trade restrictions, and the level of , - 
-- 

development, estimation was performed. The effects of different 

levels of aggregation were captured by a variable representing- 
- - -  - -- 

- - 
- 

.-. the number of 4-di@.t sub-groups in each of the 3-digit classes. 

Most of <he coefficients were found significant with the 

appropriate sign and a reasonable R ~ .  These authors conclude: 

This suggests that two'-way trade is not only the result 
of data aggregation, but that other factors, such as 
product differentiation, tariff- differentials, income 
similarity, the height of tariff barriers and 
transportation costs, significantly contribute t o - t h ~  
expta-lon ot the simultaneous export and import of the 
same commodity. Furthermore ... two-way trade is a real 

just an aggregation problem 
(~agoulatos and Sorensen, 1975, p. 464). ------------------ 

a Gray prefers to use the term "two-way trade.". a 

- - -  - 
- - -- - - - 



theoretical hypothesis that intra-industry trade is an 

increasing function of the level of aggregation. The higher the 

- level o-f aggregatim, the greater wilJ be the strength of IIT 

within a given product and across all cdmmodity, groups. 

1 The magnitudeof IIT declines as one moves from a highly 

strength of IIT is preserved even at the finest level of 

disaggregation. As Grubel and Lloyd observed: 
4 

- - -, - 
Measured xirt-hstry t r d e  r l s e - a - p m ~ - t h ~ ~  
degree of aggregation increases, reaching 20 percent at 
t-he most widely used 3-digit levels, and 43 percent at 
the 1-digit levels (G~ubel and Lloyd, 1975, p. 49). 

In line with the above studies, an attempt is Sade in this 

study to investigate the sensitivity of-IIT in Canada's foreign 

*trade to degree of disaggregation. 
< * 

e r m p u t a t  i m n  f T v T u e s h a s b e e ~ p _ e r _ f ~ o ~ ~ f ~ ~ r a l 1  
2 

industries at the 1 to 5-digit levels for trade with - 29 
0 count-rfes. 

Tables 4.1 through A4.1.2, prov,ph summary stat-istics. The 

main empirical findings are: (a) that in most cases the value of 

the IIT indices tends to decrease as the number of digits 

increasesvfor almost all the trading partners in the sample and 

in all the commodity groups. Examples do occur of values of the 

indices increasing as the number of digitsincreases. 
1 

------------------ i 
Tables A4.1 . 1 ' and A4.1 .2 are in th$ Appendix. 

i - 
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For instance, SITC 1 and 8 with the United States rand France; 
-- 

SITC 2 Switzerland and Sweden, Ncrway, the,Netherlands, and the - 
- - - 

w-- 

-L-IC;i-t-SrPC I with Japan, and W. Germany; SITC 8, with- Japan, 

U.K., Italy; and Denmark. In these cases, 2 an= 3-digit 

estimates are greater than th.e 1-digit values. This phenomenbn 

5 appareqtly seems to be inconsistent with the general hypothesis. 

Possible -pla_n_tions or _t hi s- ar e---gitren-- below,-Pi r st ,---these--- 
h < 

- - - - - - -- . < 
. - -- -- &- 

measures are not the global averages across all' commodities or 

each trade partner,-rather the ,estimates are for each SITC 

industry group with respect to each specific trade partner. In 
- p- -- 

many countries .there are differences between import commodity 

classification and export commodity classification at different 

levels of aggregation.' These inconsistencies in data reporting 

by individual countries may bias measured IIT at a prticular 

level of aggregation. Second, this may arise from trade 
J 

- - L a l a n c e - - p a r t i s  ~ ~ w m o & e y + r + u p ~ & E t ~ b e c m s e ~  

imbalance in the trade in finished goods and in parts. Some 
- 

countries are net importers of finished -gsods, but-net exporters- 

of intermediate goods (such as ~ustralia). ~hird, draiing on 

Peter Gray's (1979) assertions, one can argue that the weighted 

index will be smaller at higher levels - of aggregation. ?his, 

however, depends on the number of industries in each commodity 

group for each particular partner country. Grubel and Lloyd 

--) argued that, although the mean values increase with 

Grubel and ~loyd (1975) mentioned such a problem in the case 
of Australian classification. 



-- - 
aggregation, the number of individual industries with very high 

levels of LIT decreases *with aggregation. For instance, therk - 

I 

54 industries at the 2-digit level,,more than 150 at thl 

- igit level,. and so on. This needs further investigation. 

(b) High levels of intra-industry trade exist at all levels 

of aggregation in all commodity groups, particularly in trade 
- - - - -  - - - -- -- -- - -- - - - -- 

-- - relations -with--deve&uped count-ri-es,. such asthe United States,-- - ---- --- 
I 

Netherlands, Denmark, Finland, ~orw&, Switzerland and. Prance. 

These countries have a similar level of development (measured in 
L --- - 

-- -- - - - - - -- - - - -- 

terms of per capita income). This result supports the hypothesis 

that high I1T is more pronounaed between'developed countries. 

(c) The values of the indices for manufactured goods are 

consistently higher than those for primary products -- particu- 
larly so at the higher levels of aggregation. For example, in 

' X  

1980, Canada's IIT in SITC 5, 6, and 7, for most of the 

countries is above 70 percent at the 1-digit level. In most 

cases, observed IIT exceeds 50~ percent at the 3-digit level. 

This-lends further support to the hypothesis that measured IIT 
J 

is high and more pronouced within manufacturing sectors.  his 

may be because the product differentiation and economies of 

scale are more observable in these industrial sectors. This is 

also supported by the fact that income elasticities for these . 
, 
-- - --pr-od-uc-~sa~s-~h. 

e 
- _ (d)hese results also indicate t the observed r' 

phenomenon of IIT in Canada is not limited to trade with 

, d e v e d  countries, but existseven between developed and less 



i 

no L p d  - countries. -, p i s  ,is 

are specialized in manufaetupi and- &mi--- - - - 

- - *,- 
oods. IIT 'also exists with a few countries which 

- 

in the exports of primary prpducts and which, 
& .  

surpri&ngly enough, have a high level df protection 

manufacturing industries. The findings are consistent 
3 - 

- 

&Grubel ant-L-byd -tH?5+-ana Gr3Y;tT'WFYT G i g e  ver iat i ons are 
----- 4-- - -- - -- ------- - -- fr' - -- - -  - - -  -- - 

--- - 

found within individual commodity groups and.withCdifferent 

partner nations. In SITC, 5 valyes of over 90 and less than 3 
.. 

with developed trading p a r t n e a  such as the U.S.A. (80.06), 4 

Japan .{60.52), U.K. (78.10). ~elgium-Luxembourg (78.08). Italy 
, t - 

(85.031, Denmark (60.97). Austria (80.73). Norway (99.471, and ' 

Portugal (98.97)'; At,the 3-digit level, values-range from 42.86 

 etherla lands),^ to 1.42 (~urkey), High magnitudes are found at' 3 1 

in relation to different trading partners. At the 

5-digit level, values of 18.33 and 1.16 percent are fount3 for 1 i 
_I - - - 

- - i 
different countkies. Higher values are, generally found for the 

developed countries as compared td the- less developed trading - 

partners. For instance, the -share of Canada's intra-industry 
, 

trade with the united States is 80.06 at 1-digit, 38.98 at i 

. . I 

2-digi~, 32.18 at 3-digit; 19.20 at 4-digit, and 7-93 at 5-digit z 

4 f 
levels. SITC 6 and 7 show a similar tendency. 

(e) The striking. {ax&-+erhapq. interesting) aspect of 
--t* - - 

F- , 

Canada's ZIT phinomenon issthat high values are found in the 
? ." 

SITC 0-2. Divisions, a finding whi.@t first glance may appear 
w 

- - 
-- + - - - - - - - --- 

' 
cd - 



among EEC and OECD countries. The Canadian data also show that 

IIT values in these categories are substantial. High values are 

found in these SITC groups even at the 5-digit level. 

(f) Furthermore, a closer glance at these findings also 

suggests that intra-industry trade does not emerge simply from 
- - - - - - - - - - 

1 -- - 
- - - - - - - - -- - - - 

.- ---- - aggrect - -- - - - ion. - --- a Some A -- exaggeration -- o f  the - importance - A  -- of - intra- _ _ I a _ - 

industry trade obviously exists at high levels of aggregation, 

yet IIT retains its status as a real phenomenon of significance 

magnitudes of the G-L index, whi-ch are low at relatively high .. 

levels of disaggregation, but also by the fact that in a number 

of cases the value of IIT increases-with further disaggregation. 

From an efficiency point of view these results have also 

been summarized with the help of Figures 4.1.l.(a-j) and 4.1.2 

a -  These Figures exhibit the sensitivity of 'Canada's 

intra-industry trade with the United States at different levels 
- - - -  - 

of aggregation. The direction holds for other trading partners 

(except in some excgptional cases). 

These Figures lend additional support to the following 

facts. First, that intra-industry trade is pervasive in almost 

all the SITC commodity groups, especjally with the United 

States, Second, intra-industry trade is a decreasing function of 
-- 

the level of disaggregation. Figure 4.1.2 shows that IIT tends 

to decline as one moves from the 1 to 5-digit levels. ------------------ 
' AS discussed in the preceding chapter. 







How,ever, it also indicates that even at the highest level of 
- - 

disaggregation, IIT dogs not vanish. Interestingly SITC 1 seems 

to be insulated from the repercussions of aggregation. A 

8 -negligible variation is found i i i  this category. Third, in-a few 

cases IIT tends to increase with the level of disaggregation. 

Fourth, the inte&ity of IIT is higher 'in SITC 5 through 8. A 

belief - that level 
- --- -- - - - - - -  

of aggregation may constitute a . 

workable concept of industry for the purpose of the measurement 

of intra-industry trade. 
- - - - - - 

-- -- - 

- - -  

These findings, thus, lend support to the hypothesis that 

enough intra-industry trade exists in Canada to warrant its due 

consideration. Its existence cannot be explained away in terms 
#t of statistical illusion. Intra-industry trade is apparently a 

real phenomenon potentially influenced by various ecbnomic and 
I 

-- 

other forces, rather thari- uer-~st-iz+W-Eact. 

.-- 
4.2 Canada's 1ntra-Industry Trade b~ Country - 

In this section, the extent of intra-industry trade 

Canada with respect tw"-specified trade partner countries 

presented. The Grubel and Lloy'd unadjusted (IITB), Grubel and 

Lloyd adjusted (IITC), and Aquino adjusted (IITQ) indices have 

been employed. These indices have been estimated for all SITC 

- -- - -c+aSSe~acrossCOUnt r i e s . 
Yables A4.7through A4.2.4 

exhibit'Canadals share of intra-industry trade with each trade 



LC?; c c G  S $ &  "' 
d ; ; q  0 - n  ~ n * \  - e n  d i d  

/ f 

8 8 8  
d d d  

V1 

8 8 8  
d d d  

In 

m o m  
" 2 L S r ;  
- R L R  

='N% f ? .  
* K C  





" 8 . ;  a , ,  ? Y e  2 z L  l m o a  
8 g 8  1 8 8 8  
d d d  p q  

8 8 8  8 8 8  - 
d d d  V) 1 6 6 6 1  

" ? q  
X m w  ,,, 
- N N  n n n  

yg 
LC- * n 

> * I n  ;:; 
U N C U  



m m t n  
S f ?  
I n + &  

In cu 

2 . . 
u a 
m a .  
3 a 

' 5  c 
C a 
I l  U 

* 
W W  
0 0 

e - E  
w o w  
l e a *  

- n -  
d O U  
e v -  



- 

-- the SITC code and the commodity description respectively. 

Subsequent columns indicate the partner countries. In each 

column xf a partner country, there are 3 rows for every SITC 

class. In eac&case, the first row of figures is the unadjusted 
- 

G-L index measure, the figures in the second row are the 
- - - - - - - - - - - -  - -  - - 

adjustede~-L index and the figures in the third r.ow--are the 
- 

Aquino adjusted index. ~hese'"a1ues are the summary measures at 

the 1-digit level for the selected years, 1962, 1966, 1971, 
- - - - 

- - 

1 976, a s  1 980. TIie FSTC u ~ a t  i o n s a v e  E p e r f o r m e d f  rEFT96 2 

up until 1980 (using annual time series data) for each SITC 

group and sub-groups and for each partner country in the sample 
- 

size. However, results-for all years have not been reported, in 

order to be to keep the analysis within manageable range. 

The selection of years presented is based on several 

considerations. First, during the period 1961-64 manufactured 

products were a rapidly growing segment of Canadian exports and 

the 1971-74 period was one of substantial and sustained real 

growth in manufacturing. From 1961 until 1966, the average 

/ A annual rate of growth in manufacturing output was 8.4 percent. 

Second, in 1962 the depreciation of the Canadian dollar provided 

a stimulus to the foreign sector. In particular it enhanced 

exports of finished products. Third-theeAuto-Pactbetween - - 

- -  - -  
Canada and the United States was signed in 1965. Since then 

- -  - - -- 

rationalization of the ~anadian automotive industry and its 

integration with the United States subsidiaries has taken place. 



tariff reductions took place during this period under GATT 

negotiations. These tariff reductions were generally based on 

the principle of reciprocity between dev'eloped countries and as 

such were biased toward manufactured products (Hufbauer and 

Chilas, 1974). However, it is worth mentioning that Canada 
_ - -  --- - -- 

actually increa-sed i t s e f  fect-ive protection %I 2 5  ogt.-of_ B2 - -- - "- -- - 
- -  manufacturing industries between 1961-66. But between 1966 and,, 

1970, average effective tariffs on manufacturing we-re-rduced 
L 

- - - ---- -- f r 01~2[r&pe~ee~t-+l4k~+=pe~= tr-on-wewei-~lTEE3basiT 
- 

 ilkin ins on, 1980). Furthermore, the year 1962 has been selected 

as an initial year for two reasons: first, the most important 
-r? 

factor is the availability of data in the required format; 

second, most of the empirical research on this issue has been 

carried out since the 1960s, so for comparability purpose this 

year appearedap-priate. The year 1980 is the latest year one . 

could get access to t.he data in the required format. The 

countries 

industrial 

partners. 

developed 

- - 
- 

v 

in the sample consist of both developed or 

ized and less-developed or semi-industrialized 

Those countries classified as industrialized or 

for purposes of this study are those called 

industrial ized in the WORLD SURVEY published by thp 
c1 

United Nations Department of Econo'hhjc-and Social Affairs and the 

International Monetary - Fund ( IMF) .  The countries in the sample 

are: United States, United France, Italy, West Germany, 

Austria, Australia, Denmark, 
- + 



Zealand, Turkey, Ireland, Kuwait, Venezuela, ~razil, Hong Kong, 
- 

Singapore, South Korea, Israel, ~ndia, and the ~hilippines. The 

primafy criterionfor selecting these trading partners for this 
/-- . 

stmy-were: (i) their dominance of world trade and their export 
. - 

and import value of total trade with Canada, especially trade in 
L 

-- - -- - 
- p  - - - - -  --- - -  - -- - - 

manfactures; (ii) the availability of data at detailed leve-ls of -- 

disaggregation for the span of 19 years; and, (iii) these are 

the countries which have reported foreign trade statistics in 
-- -- 

-- - -  - 

consistent and systemacicp framework (at t h e  U.N. Data Bank 

System of the Department of Industry Trade and Commerce) 

according to the SITC code for all these years. - - ---_ __ 4 
The sample size consists mostly of developed countries for 

the reason that Canada's trade has been largest with these 

countries. Howeuer,-=me less developed countries (LDCS) have 
b - 

also been included in the sample. These LDCs are very vulnerable 

in terms of their participation in regional trading 

arrangements, the proportion of manufactures in total trade, 

their principal trade partners along with other foreign trade 

attributes., The main objective for the selection of these 

countries is to test various hypotheses relating to.IIT theories 

i n  the context of country attributes and commodity 

Australia's -- -- - IIT with semi-industrialized partners is also in 

conformity with the Canadian case. As Grubel and Lloyd put it: 

Australian industries indicate that the phenomenon of 
intra-industry trade is not restricted to trade among- 



/ - - 

highly industrialised countries but exists even in the 
- trade of nations whichare-nrpspecid-Wd in th- 

production and export of agriculture and mining products 
and which hwe.high levels of protection for their manu-. 
facturing industries (Grubel and Lloyd, 1975, p. 49). 

A close investigation of the above tables reveals the' 

following facts: first, the difference in the measured IIT 
. 

between countries is pronounced for different commodity groups. 

Second, the - highest level of IIT is between Canada and the 
- - - -  - -- - - --- --- - - 

- 

i 

- A 

-- . - -. 
United Sta-tesi the-- lowest level is between Canada andaKuwXif; 

Canada and the United States are both industrialized countries 

with various similar attributes and special trade agreements.8 . 
ppp 

-- 
- - -- -- --- - - -- - -- 

- 

Kuwait on the other hand, is a less developed country with 

virtually no industrial base and a weak manufacturing sector 

coupled with a primitive agricultural sector. It does, however, 

have large oil reserves. 

Canada's IIT with the United States is very pronounced and 

high magnitudes exist in virtually all product q r o u p s . I n t h ~  

case of Kuwait, most product groups have 0 values of IIT except 
i 

for group 9, Miscellaneous Commodities. 

The variation in the IIT magnitudes is different fox 

different commodity groups over time. The values range from 0 

(with ~uwait), 5.78 (with  rel land), to 50.16 (with the u.s.A.) 

fgr SITC 0 in 1980 G-L unadjusted measure). For the same SITC 

class, th IITC (G-L adjusted measure) shows values of 39.56 for 9 - 

- -- - I r4at.td7-Ukt+Kuwa i t d1i~6SiS6wil3rthe u . S .A.  The Aquino 
- 

k i g k r  tb-n&b-- 
- -  - 

- 
------------------ *-L tha1 

Canada ,and the States special trade relationship will be 
discussed in a subsequent section. 



the adjusted measures. For the same SITC class, the IITB varies 
- -- - 

between 0 (with Kuwait), 2.52 (with Turkey), and 51.28 ( w i h k e  - - 

U.S.A. in 1976. The range follows a same pattern in the years 
.* --- 

1962, 1966, and 1971. Results for the United States show 

consistently high intensity of IIT for the selected yea;rs! 
- 

For SITC 1 ,  which indicates trade in Beverages and Tobacco, 

the IITB va-lue-s range from 0 (w* ~uwait - -- - - - -  again), - - - -  less than ---p-L- 

- 
unity (with ~ortugalT to 43.39 -(with Japan) in 1980. Tfi'e same - -  

- I 
pattern is reflected in earlier-ceding years'for the lowest 

/ /-- 

- - 
-- - 

values. However, digf-eient developed countries take the position 
- - - - - - - - - - -- - - -- - - - -- - - 

of having the . highest magnitude: Norway (68.98) in 1976, 

Switzerland (77.14) in 1971' and (66.98) in 1966, and Austria 

(68.99) in 1962. This pattern clearly indicates trade 

diversification through time in this category. 
*- 

When Crude Materials in SITC 2, are estimated, TIT values 

-~an+f-ro~O C K u c a i t , ~ e n c z u c l a ~ 3  8,2€Lkiit_htt he U . S . A. ) i n 

1980. The highest values in earlier gears are for Hong Kong 1 

(41.3) and (46.77) in 1976 an& 1971, respectively. - 
A - -  

\ 

For SITC 3, measured IIT with many less developed countries 

is 0, reflecting no intra-industry k rade in this category, The 
highest value is for the United States in 1980 (36.631, the U.K. 

in 1976 61.14, Australia in 1971 (29,701. In 1962 and 1966 
i 

virtually no IIT existed in this category with many countries 
- - - - - - - 

\(with U.S.A. as an exception). The corresponding IITC Values 
- - -  . . 

TlZovi over /O percent in many caEs. IITQ co&flci&li~ d r e  l m r  

than ,those for IITC, but much higher than those of IITB. Low 



a 
- - - - - -- 

values are found in SITC 4 in almost all the years wi'tli a few 3 4 
exceptions (such as spain, ~tazil, r nland and Rojway) . 

The most important and cases are SITC-5 througk 
r 
3 
$ 

8, which have been ious countries- and for -. 
7 

* t . 
country groups in previous studies. 

d L  

The measu d IIT in SITC 5 demonstrates high magnitude with' 55" . -.- - Y 
many developed countries. The range varies between 0 (~uwait) 2 I?- 

P - - - -- - - -- - - - -- -- ----- - 

J d 
- and. 5D ,82 perc ;he United States- - in. f980. . Adjusted + 

measures show above 60 and TO percent in " L a  ny cases in 

1980. High magnitudl exi.sts,in trade relations . -  with the U.R. ,  z 
3 -  

- - - 
- -  wed-3 1 

2 
earlier empirical results with respect to trade paverns in this 

- T - 
1 

category. 
1 The measures for  SIT^. 6, Manufactured Goods, systematically 

0 

demonstrate moderately high values with-the United-.States along 
:< 

, * 

with other developed countries. The. I ~ T B  values range from 3.06 

PA to 50 percent. Values above 60 are found for IITC and IIT n 

the context of ihdustrialized countries. Thgse result? ace- - -- 

rT 

consistent with Grubel and Lloyds' findings about Australia's 
u 

foreign trade with 10 industrialised countries. Their findings 

showed 50 percent unweighted mean values for the 10 countries 
. z  

concomitant with theyr development strategy. 
; 

d = w - w r n l l n t T i P s - - + h n n P  2 
- - A 

- - - - -- - - countries where rapid industrialization is 
t 
4 

- 

/ 

For example, the? 



results exhibit a substantial maqnitude with many 

semi-industrialized countries such as Portugal, Spain, Hong 

Kong, New Zealand, Brazil and India. 

Machinery and Transport Equipment (SITC 7) shows high 

magnitudes for all the indices in each year. IIT values of -over 

90 percent are obtained in a number of cases. Various plausible 

- explanat ions in -the Canad5an contextcan be presented. rirst ,-- 
A - - -- -- 

Canada's trade within this group (consumer versus non-consumer 
+ 

products) is very similar to the composition of Canada's trade 

several industry groups in the manufacturing sector. It 

represents a propor_tjJately large share of trade in both 

manufactured producl/s and aggregate trade. For example, in 1979, 
/ 

trade in this category for'all OECD countries accounted for 45 

percent of all O E D  trade in manufactured products and 33 

percent of all OECD aggregate trade.ITGrube1 and Lloyd's study 

(1975, p. 371, the IIT index averaged over all manufactures was 
r 

57 Nrcent. For SITC 7, the average measured IIT was 59 percent. 

Measured IIT for SITC 6 and 8, were 66, 49, and 52 percent 

respectively. In this study, SITC 7 stands out as the most 

extreme group. This is also in conformity with the recest 

empirical findings-obtained b; J.H. Bergstrand (1982) for SITC 7 

for the United States in her trade relation's with a few selected 

OECD countries. ..It appears that this group satisfies both the 
\' 

demand characteristic of 'differentiation of products and 

economies of scale characteristic from the supply side. 



The calculated IIT indices for ~iscellaneous Manufactured 
-- 

Items, SIX 8 and SITC 9, are also significant. The SITC 9-group 
A 

is, however, not a representative class. Many commodities, not 

specified elsewhere, are lumped together in that group. 

Therefore, a very high magnitude in that category should not 

necessarily be taken as indicative of high IIT. 
'I 

Iridustries percentages over 70 per~e r r t ; ; - - a t th=3 ' -d ig33-~- -1 :  
- - - *  "...* - -  - --  - -  

level, are SITCs 011, 013, 025, 044, 048, 073, 212, 282, 291, 

613, 621, 663, 725, and 941. Industries with above 90 percent 

few industries such as SITCs 042 (Rice), 043 (Barley), 045 

- (Cereals), 071 (Coffee), 072 (Cocoa), 271 (Crude fertilizers), 

351 (Electric energy), 411 (Animal oils & fats), 531 

(Synthetics), 532 (Dyeing and tanning), 675 (Hoops and Strips of 

Iron or Steel), and 961 (Coins, other than gold not being legal 

- t cfi* ) *9------ 

Examination of IITC and IITQ show that 34 out of 133 . 

industries have values above 
- 

percent, 22 industries show 

above 70 percent, and a large number are over 50 percent. From 

these investigations one feels that the IITB measure is the most 

reliable and convincing measure of IIT among these alternatives 

despite its shortcomings (as discussed before). It is so because 

IITC is dramatically overstated. For instance, in the category 
- 

SITC 043 (~arley) I ~ T B  is ~.+while the magnitude of IITC is 
- 

------------------ 
The Table containing the results at the 3-digit level, by 

country and by industry, is not included due to space 
constraints, 



the representive index. 

It is also worth noting that in some 3-digit industries 

which do not fall into the category of manufactures, such' as 
f 

SITC 0. through 4, above 70 percent or greater IIT values are 

observed (G-L unadjusted measure), for example, in Meat (SITC 

01 1 012), Maize (044) and ~ e r e a l ~ r e p a r a t i o n s ( 0 4 8 - 1 .  . - -  Ni-nety- -- -- 

a A 

or greater values are found in Iron and Steel Scrap 

(SITC 282)1•‹ an- percent or greater in Sand, Stone and 

- -- - - - - - -  - --- - -- - - - -- - p- 

The analysis of the SITC classes and the existence of IIT 

therein reveals a very interesting phenomenon. The results show 

that IIT is not only limited to the SITC 5 through SITC 9 group 

as has been found in many earlier empirical studies. Rather IIT 

also exists in SITC classes of 0 through 4. A large variability 

is obserued over time. The most interesting phenomenon -observed 

is the result (with the U.S.A.) in SITC 0. The magnitude of IIT 
- - - 

in this commodity group exceeds that in manufactures. For 
C 

example, in 1966 IIT in SITC 0, was 56.47 percent. Estimated IIT 

for SITC 6 was 45.24 percent, and, in 1971, the above values 

were 59.61 (for SITC 0) and 48.45 (for SITC 6) respectively. 

However, from 1976 onwards the magnitude in manufactured goods 

has exceeded that in SITC 0. These results manifest the 

structural changes in export and import sectors of the Canadian 

economy. These findings, in particular for SITC 5, 6, and 7 have ------------------ 
l o  This is consistent with Grubel and Lloyd's findings. 



- 
been summarized in Figures 4.2.1 through 4.2.3. These figures 

reveal large variation& in the observed values of different . 
\ 

indices in different SIT categories. .. 

~ables 4.2 through >.';laalso indicate that, in virtually 

_ - 
i all economic sectors, Lh2intcnsity of IIT varies significantly 

from one period to another (with a few exceptions) in bilateral 

+ trade relations with different countries, 
- - - - - -  

- -  - -  
- 

- - -  - 
Furthermore, t5e- results reveal that the differences in IIT 

f - 

valuei between countries are pronounced. The difference between 

indusrialized countries and semi-industrialized countries is 
- 

--- - -- 
- 

again distinct . The prevalence oibr<;h magnitudes across 

countries suggests that among industrialized countries in 

manufactured goods is rapidly becoming more intra-industry (and, 

therefore, less inter-industry) in character. Emerging 
3 

intra-industry trade patterns with the developing countries also 

her less developed trading partners. Canada's market can be 

extended in these areas. This, in turn, begs the question as to 

what policy implication one could perceive for a more integrated 

world, especially in the context of: (a) free trade between the 

United States and Canada; (b) the North-South dialogue, and (c) 

the issue of establishing a New International Economic Order. 



FIG. 

CANADA'S INTRA-INDUSTRY TRADE IN CHEMICALS, 
srrc 5, BY COUNTRY (1 980) 

SlTC 5 

TRADE PARTNER COUNT8IES 
llTB G-L UNADJUSTED INDEX 

5 llTC G - L  ADJUSTED INDEX 
,/ 

- ~ ~ - A W ~ ~ ~ E M N D E X  
SOURCE TABLE 4 2 1 



CANADA'S INTRA - INDUSTRY TRADE IN MANUFACTURED GOODS. 
SlTC 6 BY COUNTRY (1 980) 

90 SITC 6 

I lrre G-L UNADJUSTED INDEX - 
, i IlTC G-L ADJUSTEDAbLDEX 

110 AQUMO ADJUSTED INMX 
SOURCE TABLE 4 2 1 



. 

FIG. 4.2.3 
- 

CANADA'S INTRA - INDUSTRY TRADE IN MACHINERY 

loor AND TRANSPORT EQUIPMENT, SITC 7, BY COUNTRY (1 980) 

TRADE PARTNER COUNTRIES 
IITB G-L UNADJUSTED INDEX 

llTC G-L ADJUSTED INDEX 



4.2.2 Emp-i'rical Performance of Different Indices of - - 
Intra-Industry Trade 

- - 

In this section an assessment of the magnitude of the ,. . 

different indices, IITB, IITC, -~ITQ and their performance as the 

measure of IIT,is presented. The values in Tables 4.2.1 through 
- -  - --- - ----- 

4.2.2 show that IITB (G-L unadjusted measure) values are 

substantially lower than those for IITC and IITQ. The size of 

the differences found to be fairly high for most of the 

couw -wumbe-f-o gTSes, -kt-- + ~ ~ - & - ~ ~ - e ~ ~ - ~  - - 

values are negligible, almost,,# the neighbourhood of zero, 
* 

while IITC estimates intra-industry trade. These 

results are in confor ty with the inference drawn by Grael and p"- 
Lloyd with to the performance of their adjusted 

- Yre 
of IIT. As '6ey stated: / - 

.d the adjustment factor and the adjusted measure 
- 

increase as the trade imbalance increases as a 
' proportion of total export and total import trade 

 r rub el and Lloyd, 1975, 'p. 23-1. - - 

Furthermore, for the country analysis, they observed that: /' - 

When the measures relate to the trade with individual 
countries this adjustment makes a substantial difference 
if the bilateral trade imbalances are large relative to 
the combined total export and import trade (Grubel and 

, Lloyd, 1975, p. 23). 

The range between these two values in some cases is very 

in the case ofJapan the unadjusted value in 

11.55 while the adjusted index, is 86.83 percent. The ~quino 

- 



- 

- - - - -- -- - - - - - -- - -- pp - 

- 

a&justSteedin~iS 

percent. The results, once again, are consistent with the 
\ 

B earlier results of many empirical studies, and-also with those 

/ of Aquino (1978). 

From these - empirical results, one interesting aspect of 
- 

Aquino's mpsure is revealed. It is noticeable that for any SITC 
& 

commodity group, when either exports ar i m p o r t s  are zero, - -  - 

Q C - - 
I 

- 

Aquino's index involves a term which is of the indeterminate 

*form, zero divided by zero. Our computer program calls this 

example, for SITC 0 and SITC 5 and 6 (with ~uwait) in 1980, both 
2 

G-L indices are 0 indicating that Canada's trade with Kuwait in 

these commodity groups has been of entirely inte,r-industry 

trade. Yet,Aquinols index shows that 50 percent of Canadian 

trade *is IIT' in these SITC classes in trade relations with I 
-- - -- 

Kuwait. ~ h i s i ~ ? ~ ~ t b 1 & l ~  a fl -- aw in Aquim's index measure, 
-. 

which needs to be amended. Aquino's claim that Qj (as he denotes I 
his measure) is superior to other indices of IIT is 

4.3 Canada's Intra-Industry Trade by Industry 

In this section, estimated values of intra-industry trade 

by industry are presented." The calculations were performed for 
- - - - - - - - - -- 

the entire population of SITC commodity groups at all levels of 
- - - -  -- - - - 

" These values have been obtained by summing across 27 
countries, i.e., exchudes U.S.A. and Japan. 



aggregation, ranging from 1,to 5-digits, for 19 years (1962-80). 
- - -- - - - 

However, due to space and time constraints, estimated IIT 

coefficients are given here only for selected years. 

Tables 4.3 and 4.3.1 present the estimated 3-digit ant3 

2-digit summary va$ues, respectively. These tables indicate that 

a wide variation exists in the intensity of intra-industry trade 

among industries. The &if ferences - i n  -vaLues-are -quite--- 
- - -- - - - 

pronounced. These estimates range 
YOrn 

high values of 88.23 

percent for Inorganic Chemicals ~SITC 513) in 1962 and 62.27 

-- L- percent - f or x k a ~ i n c a ~ d m E c r ~  shing Soaps _(SLTCSu-u9811&m- 

very low values for Non-alcoholic Beverages (SITC III), Jute 
%. 

(SITC 2641, Fertilizers- (SITC 271 1. 

Within SITC 5, Chemicals, wide variation in the 

distribution of intra-industry trade values is noticeable. For 

example, organic and inorganic chemical groups 512, 513, and 514 

W o n  sech+nlgnvdxerwh ike-sev era-1-c hemmical g r ~ u p s  , such a s 

521, 531, and 523, show relatiyely low values. The obvious 
I - 

explanation is that a large proportion of Canada's trade in this 

category is with the United States and Japan. When these two 
1 

important trade partners adxcluded from the estimates, one 

expectsc measured IIT summing across other countries for these 

groups to be low. 
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Industrh~ groups fallingTunder SITC 6. Manufacturing, 

indicate high values of IIT (as expected) particularly in SITC 

611 Leather. 612 Manufactures of Leather, 613 Fur Skins. 642 

.Articles of Paper, Pulp Board. 674 Universal Plates and Sheets 

of Iron or Steel. 693 Wire Products, 696 Cutlery. and 664 Glass, 

The IITC and IITQ indices show values above 70 percent for all 
, 

the above industries. Some ind~s~ries such a 5  629, 641 ,--664 and - - i4;T 
671 hay8 low values. \ 

It appears that IIT values are low for goods which are at a 

low -pr-ofessh+staqe(rawWrnateWria1st -- etc.), - - and - high - for - -- 

goods of higher level of processing. This, suggests that an 

increase in the level of processng of the product. is followed by 

an increase in IIT. This in turn is explained by the prevalence 4 

of product differentiation within such groups. In this category 
1 

the commodity classes which have low values are SITCs 023. 025.' 
p p  

pp 

0 4 1 . 0 5 2 . 0 7 1 . a n d 0  7 2. ~ a t - g e - V a r j r a k ~ t ~ i ~ ~ ~ ~ u n d i - ~ h ~ ~ e - ~  - 
sectors which are parfly composed o f  seasonal goads. * Seasonal 

changes in products and cyclical variation in demand patterps- - 
-, 

* c a u 3  IIT to emerge in these'kategories. Explanations for these 
L 

attributes are: first, that-Phey are all broadly defined 

categories containing a var-ety of products. consisting mainly 

of .consumer rather .than producer goods. Second, the broad 
t 

- - -- - - - 

category "Food and Live Animals" consists mosfly of finished 
- - - - - - 

- - - 

goods. Lastly. those ~ommoditie~s having low IIT values are 
- -  - 

-- - - 

generally materials requiring further processing rather than 

consumer goods. Although eggs and butter are consumergoods. 

P 



- 

- - -- - - -- 

they are not the type of goods which can easily be 
- --- -- - 

differentiated by brand names or places of origin and 

consequently would be expected to have low values. 
- 

Industries which fall within the category "Inedible Crude 
- 

" I  ' 

Materials" also have a wide distribution of measured IIT. As the 

tables show, those commodities with low values tend to be 

intermediate goods at a low sta-ge of finishing- such-as Cotton - - - 
- " u- 

(253), Jute (2641, ~egetavle Pibres (2631, and Metal Ores and 
C 

Concentrates (281, 283, h84, 286). The commodity groups in this 
- 

- 

- 
- - 

- -- category - -ppp with - - relatively - - 

- - - - high - - - - measured - - - 

IIT tend to -- be of twob - -- 

- 

different kinds. First come the more aggregated groups, such as 

266 (Synthetic and Regenerated . Artificial Fibres), SITC 276 

(other Crude Materials) and 291 (Crude Animal Materials, 

n.e.s:). The relatively high IIT in this group can be 
\ attributabie to the compilation of different goods into a single 

relatively high measured IIT ,which are rmore difficult to 
/ - 

explain. These are 275 (Natural ~brasives). A few included in - 
-? 

- 

abrasives are, ihdustrial diamonds, and pumice. 
,, - 
- C 

Tables 4.3 and 4.3.1 provide some evidence in support of 

the contention that product differentiation by style, quality, 

and specific performance characteristics is an important factor 

affecting the value of IIT. For example, with minor exceions, 
- 

the high level industriesze dorninatedprimari- by consumer 
-- 

goods industries in wnich p~oduet ei-tiaiion of the t l rpu 

mentioned above can be achieved. Thus, industries which have low 



- measured I IT are tharacteically those. produc'ing 
t 

which differentiation is difficult if not impossible. 

These results run counter to. the belief based on 

traditional trade theories that if a country exports relatively 

much of a certain commodity, it will import relatively little of 

it: The theory. was challenged by Linder ( 1961 )  on theoretical 

grounds andd by Hufbauer ' s ( 1970) empirical test, These studies , 
- - - - - > - 

1 " - 

suggest that relatively -high- r O  values df exports are --often - -  

associated kith relatively high values of imports. This is also t 

--er-ue-b-CanaLa-~heese results - are also. consistent with those of 
- -  - 

- -- 
-- 

- - -  , -- A 

Aquino. He also estimated the elasticities of the share of each 
8 

industry's exports within the context of total exports of 

manufactured products in a country, with respect t6 the 

industry's share in the country's .total imports of manyfactures. 
a 

His results indicates that the values of the elasticities 'were 
-2 - - - 

posltlve, parti~~rly-~oOr-CanadaI~Fe~ancee, Netherlands, . .  
Portugal, Switzerland, India, Singapore, Korea, and Hong Kong. 

Office machines, radio broadcast receivers, passenger motor 
I 

cars, anduparts of motor vehicles gave similar results )for the 

analysis. by industry. The exceptions were Japan among countries - 
and miscellaneous manufactures within industries. ,----- -, 

i/ I 
From the above empirical evidence, it is unlikely t y t  I 

-, 
these results are just the outcome of the heterogeneity ofd 

'product classes. It rather suggests that i n t r a - i n m - r p t ~ a m  
-p - 

- -  

a stable industry characteristic. 



4.4 ~anada' s Intra-Industry Trhde ~hrough Time - #- * * 

A- - I * - 
This section examines, the intensity of IIT over ttdg 

- 

(1962-80) .  The estimates have been performtedrin three different 

ways. First, the values of the IIT indices have been obtained by-- - - 

summing across industries-with respect to the world-as a whole, - 
and then with respect to each specific Srtner country. Second, 

summary values o_f IIT in_dicps. haoe k e n  calculated for each 
- - -- A - - -- 

industry at the 7-digit level. This has been perfirme5 across 

all countries, Third, the magnitude of IIT has been estimated 

with respect to a few countries -- and groups of countries, such as 
- -- 

-- -- - - - - - -- 

the EEC, Japan, and LDCs. 
Ib- 

4 . 4 . 1  Canada's,= Counkry: Through - Time 

This sub-section examines the general trends in the IIT 

indices over time. Analysis over time permits investigatibn of . Q J 

t he-st-rsngth-of--1LT-whi L e h o  l d i n g r l s t a n t t h ~ i n d u s t - r ~ ~ ~  

aggregation. This analysis, therefbre, is . insulated. from the 

k-1 problems of "categorical aggregationn of different industries. 3~ - .  
$ 

Table 4 . 4 . 1  shows the distribution of, and variatioh in,, 
I " 

the intensity of intra-industry trade in-all industrial grbups . .. 
. . 

with the rest of t,h?$ world and with selected trade p;tners gver' 
* - 

time for the years ( 1 9 6 2 - 8 0 ) .  The results suggest widehspread 
s 

growth in the magnitude of IIT over time with the world,at large 
* .  * -- -- -- 0 

and in bilateral trade, Some cyclical .-fluctuations' 'are . I 

- -  

noticeable. 
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i 
- -- -- pp - -- --- -- -- 

The highest degree of IIT for Canada's trade a - 
Unite States, Sweden, West Germany, and the EEC 

The low t magnitude is with Kuwait and Venezuela. '+ 
- 

L 

is with. the 
d 

as a group. " - - Y 
s2 

i 
This suggests 2 + 

-s 
p! 

that the higher values of IIT for Canada's bilateral trade are \ 
with the in strialized countries and the lowest values are with * - 
the less devekped countries (with Japan as an exception). 

The table also - indicates - that the share of Canada's IIT in 
-- - - - 

- - - - - -- 

its total trade ---withL the world - and wit-h individual partner 
countries has been growing over time. For example, in 1962, the 

magnitude of IIT with the world was 56.87 percent (unadjusted 
- -- - - 

-- - -- - -- -- - - - -  

G-L index), which increased to 68.58 percent in 1975-(20;5 

percent growth) and further grew to nearly 69 percent in 1976 

and 1978 and fell to 67.05 and 64.51 in 1979 and 1980 ,a 

respectively (13.42 percent .negative growth). These two years 

are exceptional in showing a negative growth. One explanat-ion 

-forthis~unexpected result may be the wide-spread recession - in 
the industrial world. 

The magnitude with the United States was 50.33 in 1962, 

which grew to 68.17 percent in 1969 (35.45 percent growth) 

reached the ehighest level of 69.03 in 1978 (37.15 percent 
5 

growth) wit5 a slight fall in 1979 and 1980. Adjusted measures 

are much higher than unadjusted in all cases. This trade pattern 
- 

is followed for other countries, although wide 'C variations are 
3 c B & 

- - - -  ------------------ -1' 

- -  - 

' *  Data for the EEC includes 9 countries: France, West Germany, 
T a z y ,  y r l a n d s ,  Dearnark, Ireland, United 
Kingdom, and Finland from the year 1973. Earlier periods include 
only the original six members. 

4 



-- - - 

noticeable in certain cases, such as Austria, Finland, Ireland, 
- - - - - - - - - - -- 

~etheriinds, and ~urke~: It is also nkxiceable that in the cases 
/" 

of India, Hong Kong, and 1 r e l  IIT values reveal wide 

variations over time and also pddicate that the intensity of IIT 

iliese has declined over time for 'countries. For example, in 

1962, IIT with dia w 33.63 percent falling to 1<6.42 in 1980 Y 
-J (about 5.1 percent negative growth). Similarly, with Hong Kong 

- - - - - - - - - - - 

the IIT magnitude was 34.96 in 1962, declining to 18.48-in 1979 

(47 percent negative growth) with slight growth in 1980. 

Furthermore, the table indicates that regardless of 
- - - - - - -  -- - - - - - - -- - - - - -- 

- 

cyclical variations over the years, Canada's share of intra- 

industry traae has been in the range of 55 to 70 percent from 
/ 

1962 to 1980 (with two exceptional yeafs 1975 and 1976, when 

values over 70 percent are obtained). In 1962, out of 29 

countries, 15 demonstrated intra-industry trade values above 30 

percent, 7 over 40 percent, and 4 above 50 percent. In 1970, 
- 

many countries show.percentages over 60. From 1970, to 1980 

cyclical variations are observable. These results are summarized 

in Figures 4.4.i through 4.4.8. Table 4.4.1 and Figures 4.4.1 

and 4.4.2 show the distribution of and variation in the 

intensity of Canada's intra-industry trade in relation to: (a) 

of the world; (b) with the EEC countries as a group; 

and (c) w th her 29 trading partners in two years, 1962 and 

a +9W. Pi gur -+. 4.3 thrmrgIr4.4.8 s h r t h - e g r o w t 3 - i ~ ~ c z i + i a ~ c -  

with a few selected countries. 
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YEARS - 



1962-1980 . 
- CANADA-USA - 

1970 

. YEARS 



CANADA-EEC 

1970 

YEARS 



* 
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FlG.4.4.6. 
INTRA-INDUSTRYTRADE THROUGGI TIME 

- - - - - 

i 
1962 

- - -1980' +C - I 

+ CANADA-JAPAN j 

lg$o .:* 

YEARS 
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These results are consistent yith earlier findings,' such as 
-- - --p-pppi 

those of Balassa, Grubel and Lloyd, and. others. 'However ,' the 
a 

results do not 'support the assertion that 'intra--industry trade 
. .  . 

grows, with the progress of time. Our results seem to suggesto 

that Canada's $growth., in intra-industry trade depends, upon the 

interactions of various factors, prevailing in both domestic, as - 
. o  

well as in trading - - partner's - economies. A plausibLe --  

- 

explanation - - - - - - - 

- i i) 

6 t h a t - ~ ~ a n a ~ ~ a  i s  a -small open -economy. Its degr<ee of openness - . 
f '  

is very high, therefore, it is much_more vulnerable to, - various 
I 

d~mestic- and external qBocks. 1ntra-industry trade cannot grow 

simply because time goes by, Canada' s tradeppatt?erns are shaped 
2 3  

by various economic an8 other f.orces. In certain *years, -if those 
,t 

4 

f orcgs are. no-t favorable, the intensity of intia-industry trade . * 
# ~- 

is adversely affected. Much depends omthe existing domestic ' 

socio-economic, political, and institutional frameworks, 

vis-a-vis the rest of the world and in relation to' a specific, 
A---p---- -- 

trading partner. In certain years many countries 'were ;unning 

balance ofv payments deficits, while Japan and &rmany had 

surpluses. There have been policy shifts in many nations. Thq 

world has witnessed the breakdown of the Brett6n Woods 

international monetary system in the 1 9 7 0 ~ ~  followed by a 

worldwide recession and supply shocks phenomena. A small open 

economy like Unada may not be-able to insulate herself from 

k 

impacts on the rate* of growth of intra-industry trade over time. 
3 

4 
j 

e 
d ' 9  

f 



- - - - 

~hese results also suggest that intra-industry trade is a ,long i 

rmrptrermmerrun-arc not a mere transient- response of trade 
- 

liberalization pglicy. 
\ *  

4.4.2:-1ntra-1ndustry Trade BJ Industry: Through - Time 

P -  This section is an assessment of the performance of each: 
fi 

\ industrial group over time. Table 4.4.2" shows that. the 

magnitude of IIT in different industrial groups has been -a - long -- - - ---:- - 

run phenomenon in each industry. Some oscilla.tions in some years 

f6r some industries are noticeable. For example, in the initial 
- - - 

ppp - - - - -- - 

yearT(  l962rthe GF-L unadjusted mea-sured IIT in Crude Materials 

(SITC 2) is 45.56 percent falling to 39 percent and remaining 
r 

stable for a few years.,The adjusted 6-L index has IIT values 

above 80-percent in thi~category  t throughout the gi6en years 

while Aquino's adjusted measure ranges from nearly 80 to 95 
4 

- 

percent. 

The highest growth has occurred in SITC-7, .where the vdlue 
- . 

has increased from 48.90 pegcent in 1962 to over 61 percent in 

1968,. 1969, and 1%71. Thereafter, it has fallen somewhat. In 

19.80, the observed value was almost 47 percent (unadjusted G-L 

index). The adjusted G-L index ranges from over 90 pgrcent to 

100 percent. .~buino's adjusted index ranges from *early 80 -to 

virtually 100 percent,over the years (1962-80). . 

i 
l 3  In this - - rable, vaues jnrow on - lme~ - .  - 
measure, thepsecond row t h i r d  
row the Aquino adjusted index. 
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In SITC 6, measured IIT has increased from 35.37 percent in 1962 
- - - - - -- - pp - 

to almost 40 percent in 1980 (unadjusted G-L index) while 
4 - 

Aquino's adjusted measure indicates over 71 percent of total 1 
trade in this industry group as IIT. The exceptional: year is 

! 
1964 when a sharp decline is observed in both SITC 6 an%d 7. For I 

SITC 5 (Chemicals), the G-L unadjusted measure shows an increase 

from 36.21 in 1962 to 43-percent in 1964. Thereafter - - -  ,it - -  has - -- 

declined somewhat. It is noticeable that in , Chemicals, if one 

looks at the G-L adjusted and Aquino adjusted measures, they are 

exceptional years when the IIT fell slightly. As far as SITC 0 
Z r 

and,SITC 1 are concerned, they demonstrate stable growth over 

time. Measured G-L unadjusted values range from '33 percent to 40 

percent for SITC 0 and from 33 percent to 62 percent for SITC 1 

over the period (1962-801, while G-L adjusted and Aquino / 

years. SITC 3 and 9 exhibit kbstantial increases over time but 

with wide oscillation in some years. These results agah confirm 

that IIT has been a stable characteristic of an industry and 

also that the incidence has been growing over time. These 

results are summarized in Figures 4.5.1 through 4.5.10. 

In order to examine the rate of growth of the share of - IIT 
k 

in Canada's foreign tqade one has to look at the llnkages 
Z . between the perfprmance OF the economy and its effects on 

--- - international trade. 
P 



r FIG. 4.5.1 
f' 

CANADA'S HT IN FOOD AND LIVE ANIMALS ,SITC 0 
THROUGH TIME ( lQ62- 1980) 

K E Y :  - - 
--4 

INTERVAL OF YEARS 

SOURCE: TABLE 4.4.2 

- - - -- --- 



FIG. 4.5.2 ..I 

.-. 

CANADA'S IIT IN BEVERAGE AND TOBACCO SlTC 1 
THROUGH TIME (1 962- 1980) 

INTERVAL OF YEARS 

SOURCE: TABLE 4.4.2 



4 

FIG. 4.5.3 " 

CANADA'S IIT IN CRUDE MATERIALS,. SlTC 2, 

THROUGH TIME ( 1 962- 1980) 

I .  1.TB = G-L undius trd  Index 

1 .  t .l.C n G I .  ad- Index 

I .  I .T.& Antonio adjusted G-L Index 

SOURCE: TABLE 4.4.2 



FIG. 4.5.4 . f 

THROUGH TIME (1 962-.1980) 

4 

INTERVAL O F  YEARS 

b SOURCE: TABLE 4.4.2 
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FIG. 4.5.5 2 
? 

P .CANADA'S HT IN'ANIMAL a VEGETABLE OILS &FATS .s rk  4. A 

3 ,  THROUGH TIME (1 962-1'980) - 

SOURCE: TABLE 4.4.2 



FIG. 4.5.6 

CANADA'S IIT IN~HEMICALS. SJTC 5. 
- 

THROUGH TIME ( 1962-1 980) 



- 

-- -- - - -- 7- 

L 

/ 

- 

. FIG. 4.5.7 
- > 

- 

CANADA'S IIT IN MANUFACTURES. SlTC 6. 
THROUQH TIME ( 1962-1 ~ 8 0 )  

loa 

-- 
-- 

'I 

- 
SOURCE: TABLE 4.4.2 

- - -- - 
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ha$e-oxpanded more rapidly din the post World War 11 period than - + 

any other developed e&pomids. The average annual gro&h (over 
- ,, 

the past three decades) ok 4,5 &cent exceeded that of the 

United Stated (2.8 percent), West ~ e r m a n ~  (3.4 dercent) , France 
t 

(3.9 percent), and the ~ n i ~ e d .  Kingdom (2.1 percent). 
- - - -- - - - LA - - - - - - -- - - - - - - - - 

  he rate-of -growth%•’ IIT is linked with the rate of growth - - - -. - - - - - - - - -- - - . a . - - - -- -- -- 

of the manufacturing sector of the domestic economy vis, a vis 

that, of the trade partners. This is so because the development - 

b ~ ~ m ? m s ~  - - -d7fTom t ~ e - ~  - in T IF- 

manufactur'ing sectors of many industrial a nations. ~ h e  

manufacturing sector is the sine qua - non of any industrial 
- 

society. In fact, no nation . - can cla'im to be industrialized 

without an advanced, diversified; *and flexible processing 

sect0r.r A strong manufacturing base is needed for the 

a d v a n c e h o f  scientific knowledge and, for efficient resource 

exploitation. An overview of the Canadian manufacturing sector, 
- - - -  - -  - 

therefore, seems to be essential at this voint. 

A rapid and sustained real growth was .experienced f ram '1 961 

until 1974 in Canadian manufacturing: From.. 1961 to 1966, the 
, 

average annual rate of growth was 8.4 percent. This rate fell 
-', 

over the ensuing f.$ve-years to 4.2 percent but accelerated again. 
5- 

f 

to 7.9 percentpfrom the end of 197O0unti\ the beginning of 1974. 
4 

Since-then d e  growth rat& has fluctuated5Economic Council of 

Canada, Ottawa, 1977). This explains why the magnitude of IIT 
i 

has grown over this period (1961-66) with some vhiation in - 
- - 

L 

- - - -  - 

177 k 
+ 



3 

subsequent gears in almost all the manufacturing industries. 
. A 

? 

I 
~mploynknf in manufacturing increased by 4 1 percent over the .'- 3 

lr 

same period. In terms of.compusition and employment, Food and 
- f - 

Beverages stand out as having the highest'number of employees r 

(14 percent of the total~employment*in the manufacturing sector 

in 1-961, and 12.4 percent- in 1974); followed by -Transport and - 2 - 4 
- --- 

-- - - 
- -- - - -- - F 

T 

- -  - - ~guipm&nt-(-18.5 -pe~cer)t -h-1-961 and 9.-6 &cent - in - -i97-4-)-.--~he---- 

highest capital per worker is in. the Petroleum and Coal industry 

which had only 1.1 percent (in 1961) and 1 percent (in 1974) of 
- - - - - - - 

total- employment. Its net capital per worker was $184,943, 

followed by the chenicaf industries ($51,002 per worker), 

The sectors whi expanded more rapidly than the average 

4 

/ph 
for all manufact$ring were rubber products (including plast5cs) 

machinery, ch#icals, electrical products, metal fabricating, 
-- - 

transportation equipment, furniture and fixtures, and chemical 
r 

products. I n  all these sectors, highly processed-commodities are - - 

produced and they contain the highest technological intensity 
% 

(with the exception of furniture and fixtures). Furthermore, the 

performance (in terms of productivity) in durable products-has 

been better than that of non-durables (with productivity up to 

94 percent of that in the United States). This is particularly 

-'l 

industry, which accounts for about 20 percent of value added. 



't 

F m f .  tf of 
6 

the manufacturing sector wa. the pegging of. the Canadian dollar, 

to the united States dollar at $0.925 U.S. 

In addition, during the 1960s highly- manufactured 

commodities (mainly duqabres) such as steel and transportation rE 

( -- 
equipment were the fastest growing sectors of the Canadian 

1965 between Canada and the United States. This agreement led to 

rationalization in ~anadian industries and integration with the 
---- - - - - E- U 3 X - - ~ h i s  led to improvements i n h e  productivity 'an- 

;;;' competitivene'ss of the-manufacturing sector. 
J 

Apart from automotive products, other highly processed 

commodities, _such as industrial machineryJ and equipment, 

communication instaLlations and defense related equipment were 

also rapidly growing segments of Canadian exports. Export of 

these products rose from 10 percent of total trade in 1970 to 

over 15 percent- by 1980. The Canadian-U.S. Defence Production ' 
- - - - - 

Sharing Agreement, along with improved export credit facilities. 
/ 

and trade promotion efforts, were the main contributing factors 

to this expansion. I 
- 1  

During these years, world wide trade liberalization efforts 

were made within GATT negotiations, contributing towards high 

~ o w t h  of IIT, because bilateral tariff reductions between 
- 

developed countries were favorable to manufactured goods. This 

move helped promote intra-industry rather than idter-industry 

- trade. It is worth considering, howeQer, that Canada continued 



to maintain a fairly high 
I 

tariff bar a f r g ,  ~n 
't 

certain cases, in fact, the Canadian government %increased its :[ * 
:- C - f 5  - 

ef fective tarif t as' reported by Wilkinson and Norrie ( 1 9 7 9 ) .  

in some manufacturing industries ERP was reduced 
- 

between 4966-70. ERP was raised in slaughtering, meat 
P. 

processing, dairy products, wool products, wool, yarn and cloth, $ 

products t~ilkinson, addition, import 
f 

quotas were- 

maintained on some labor intensiveTr0dUc"fs -such as clothing. 

L 

: negotiated with LDCs. Subsequently, import *tas have5&& 
_A - - xx -F $ - 

imposed on a fairly wide range of clothing and textile products . . 

from LDCs. This explains why the intensity of IIT declined over 

time with some LDCs like ~ndia, Hong arid Venezuela. 

fact, it has been observed in some research (~eorge, 1981) that 

th++&fet-oftkeamaa&an Generalized System of Preferences 

(GSP) to LDCs manufactured and semi-manufactured products has 
- -- - 

- - -  - -  - - 

- 

been negligible. 
-/ 

LM3s have tried to attract multinational cor~orations to 

help exploit 

development 

their 

strategy. 

natural resources 

The developing 

and suppos t their 

world, with the help of 
/' 

western multinational corporations coupled with financial aid 

(whatever amount they receive) has be& more fully exploiting . 

their -mineral resources and their ibundant labor force. They try 
9 

- 

to achieve their development strategy by producing labor 
v 

intensive products in order to compete in the world market and 



take advantage of their lower wage rates. 
r - 
In this context, a number of industriek'including textiles, 

knitting mills, clothing, furniture and fixtures, heating, air 

conditioning equipment, and major appliances, are all well known 

labor intensive industries. They use comparatively large amounts 

of unskilled labor relative to capital and material resources. 

averaged about 26 percent. On the other hand, within these labor 

intensive industries, various sub-industries and processes that 

* 

orientation, have developed without significant protection. Lary 
, ---- 

Hal !1968) identified a -range of products in these-sectors, 
/ 

such as printed materials, wood products, rubber goods, 1 

eYal apparatus and appliances, basic machinery of a wide '. 

- variety of classes, some canned products- and non-metallic 
I 

mineral products7~he existence of intra-industry trade in these 

industries once again suggests that factor proportions are not 
t 

- 

the only determinant of international trade flows. 
d 
The role of multinationals has been very importait from 

another aspect'. They shifted whole ranges of assembly lines to 

LDCs because many of tbe skills required in such processing are 

modest. Wilkinson points out that P.C. Kindelberger's prediction 

over two decades, ago that automobiles would become the 

"textiles" of tomorrow 'is now being realized (Wilkinson, 1980, 

p. 69). This fact also explains why-trade in manufactures with 

LDCs registers 'high IIT with Canada. 



8 
~oreign ownership is a crucial issue in the Canadian 

contii'xt. In 1974, foreign control was about 70 percent- in-- 

electrical apparatus and machines, 85 percent in chemicals, 96 

perc.ent in automobiles, 99 percent in rubber, andpOO percent in 

tobacco products (Statistics Canada Daily Bulletin, December, 

1977). Furthermore, if one looks at the ~inancial Post's'' Big 

* - - -- -- - a - - - -  . -- - 
these 200 corporations, 68 were owned by foreign parent 

companies, 47 were less than 50 percent foreign ownership and 
----- ---- A 

-=---_--- - 

another-&ig) - - - ~wilki~~oh,=~~~=)-=- 
-\- 

There has been debate over the issue of the im 
-4 -- 

-====e& 

foreign pajticipation in Canadian manufacturing. Divergent 

opinion and empirical evidence exist on this issue. One school 

of thought claims that foreign firms have had positive effects 
s 

on the Canadian economy in that they bring high te~hnology, the 

-PAP r e s u l & s a f k - i - q k - 4 & - H f r ~ e ~ p a r e n t * ; c o u n t r y  along with 

management expertise  l lo berm an, 1978). These managerial 
- - - 

 loit it oppdrtunities, generate employment and provide 

made channels for exports. Foreign firms import 

skills 

larger 

proportions of their purchases frqm their original country and 

export their products sim~ltaneodel~. This generates high levels 

of intra-industry trade. It has also been found that average 

value added per worker in foreign establishments in Canada was 
-- 
higher than that in the domestically owned establishments (Daly, 

'' Those industries having more than 50 percent of sales of 
manufacturing or utilities fall under this 200 defined firms. 



1979). This made the products more'competitive. i 

O n  the other hand, opponents of foreign.ownership argue 

that the costs of dominance of foreign ownership exceed - the 
benefits. This cost of importation of managerial skills has been 

growing over time. Secmdly, a substantial capital inflow has 

been for taking over existing firms and not for establishpg new -5 

plants. Thirdly, i$ a number of-toreign e~kab~ishments-va lue- - - -  
->  - - -- u w  " 

-added -per- worker was not higher than the domestic firms and in 
i 

*- % < 2  

some industries such things are not comparable, -in that' they are * 

larger (due to scale economies t h q  reap Such henefr 
- - - - - -- 

- - 
* w  . 

Fourthly, foreign firms, like domestic ones, are geared to 

producing too many product lines t.o achieve advantages of 
\- ---- 

economies of scale. They simply add fragmentation and - 
inefficiency to the Canadian economy. Foreign firms do not 

exhibit better perf~rm~rme-than domestic firms. In fact, they 
a -- 

expozt-rn- to t hc i r aff-i+i&te~arrd*rta-tr-s. i n t h i s 

context it is worth mentioning that the impact of m~ltinationals 
p- - 

un intra-industry trade appears to be ambiguous. It has 

generated a high magnitude of intra-industry trade in that they 

export more to and import more fr<om their affiliates. If foreign 

investment becomes a substitute for trade, it will have a 

dampening effect on intra-industry trade. The final outcome 

. seems, therefope, to be difficult to predict. 



4.5 Canada's Intra-Industry Trade with Special Reference 1 
it 

to the United States -- 
- - 8  

4 Canada's trade relations wit#i**e united States is of major 
P 

P 
- .' 

signif icanck. About 70 percent of Canada's foreign trade is with _ P 

the United States. The United States dominates as a market for 

Canadian exports and as a supplher pf Canadian imports. For 
i 

the . 

- - -- - --  - - -  
- that- wi-th-- only -one-tenth-of theiipowration of the group of 9 EEC 

T - 

countries combined and than one-quarter that of ~apan', 

Canada is the market for abdut 22 percent of the U.S. total 
- - 

-- -- 

- -- 

exports and the supplier of 20 percent of its imports. In 

addition, Canada has .been prime for 
" -. 

direct 

investment by Americans and a major source o'f investment for the 

States. 

5 
Prom the Canadian standpoint, approximately 70 percent of 

Canada's exports is destineLto the uaitea*-tis+&-&wem 

-percent of its imports come from the U.S. Canada's trade with 

the EECaccounts for only 10 percent 
9 - 

trade, 5 

percent is with Japan and 15 percent with the rest of the world. 

"Canada's exports to the United States makes up about 15 
cf 

% percent of the GNP. The United States :s the largest market for 

all the mhjor industrial sectors of the Canadian 
a 

economy. (with 

the agriculture se or as.an exception). h 
-- +e~in&ice; for CZiEda/U.S. are the .most significant. 

partners. Therefore, summary values are also documented for 



~ a k n ,  the EEC, and also the LDCs. In view of the fact that 

intra-industry trade has emerged between Canada and a number of 

LDCs, the results are reported for them as well. These are 

documented in Appendix Tables A.4.6.1 through A.4.6.3. 

Tables 4.5 and A 4.5.1 show that, out of 56 industries at 

the 2-digit level, 15 .industries had measured IIT between 50 
L 

- percent and 80 percent-in 1962,Ln 1980, more than 25--industr-ies - - - - 
- -  - - -  A 

- - . - - - - - - - 
show values ranging from 50 percent to 94.90 percent (SITC 85, - 0 

~ootwear), of intra-industry traae as measured by the unadjusted , 

index. Adjusted indices are always much hidher than the 
- - - - - - - - - - -- - - -- - - - - - -- 

unadjusted measures. In 1962, about 10 out of 156 industries at 

. the 3-digit level show above 70 percent IIT, 9 indicate above 91 

gkrcent, 14 above 60 percent, and 4 industries above 80 percent. 

1980 follows .the same pattern. By then, however, 
ma.ny lnor> 

industries show percentages of 50 or more. The remaining years 

The high level of IIT between Canada .and the United States 

!. . can be attributed to many factors. First, a similar level of . 

I, development and cultural and ethnic affinity exist between these 
'I 

\ two countries.' A second factor is the geographical and market 
\ 
\ 

\ 
,proximity of the two countries. Third, trade concessions, in 

\ 

jpdrticular the Auto Pact of 1965 and the De-fence Sharing A 
hqreements, have freed trade between %- these partners. There is a 

5 . 
prKspect of forming a free trade area between the United States 

- - -- 

and'qanada, possibly including Japan and the EEC visualized by 
3 
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Canada and the United States, with their market proximity, . 

have a substantial nsport cost advantage over other 
r- 

competitors in each other's markets. Other advantages that may 

may be important ..for each country's industries are that 
Y. 

producers find it easier to get "feed backw from the nearby 

market and are betteq informed about the changing pattern of 

consumption. They can ship addi-tional p r o d u c t - s - ~ ~ t h e - p o - ~ n t - b f - - - - ~  
- - . L u  - - - & 

sale more quickly and are able to service the market more 

efficiently with a lower.leve1 of inventories. Furthermore, a 

manufacturer is not on* concerned abouttthe-sale~Lhisl)~uL,- 
- - - -- - --- - -- - - - 

but about ccess to inputs. If industries are located near P-- 
suppliers of inputzs, producers are in a better to 

obta 

the 

in the required inputs in the event of unforeseen changes in 
/ 

demand and supply pattern. Competition is another 

contributory factor, especially in those industries in which 

example, in the Food and Beverages industry, the West Lake 

region is superior on all these counts to ~ntario. It provides 

greater opportunities to markets, inputs and competition. On the 

other hand, the U.S. midwest is superior to Ontario in only one 

of these respects. 

It is noticeable from Table 4.5 and 4.5.1 ,that trade in 

SITC 0 also grew over time between these two countries, 'A 

possible explanation, aside from the above factors, ,-is the 

regional character of North America. Because of a wide variation 

of climate across regionsIathe U.S. can produce' many varieties 



of fruits which have much shorter growing seasons in Canada. The 
- -- --- - 

seasonal fruit and vegetable trade creates quite special 
- 

q problems agd has resulted in special regulatory provisions. 
- * . - 

Trade in meat and dairy products is also rubstantial, but hqp 

been subjected to many complications because of off-shore 

imports and by tfie existence of Canada's ~arketing Boards. 

- - Oresand concentrates constkute an-important-Canadian---- 
- - . " ----  - 

- -  - -  - 
export 5 crude Materials. Measured IIT in this category varies 

between 30 and 40 per-t over the sample period. 

One crucial category is , f a b r i ~ a t e ~ r n a t e c i a l s d ~ + ~ ~ ~ o ~ y -  
- -- - 7 -  -- - 

-- 

consists of three main items: forest products, non-ferrous 

metals, and chemicals. About 50 percent of Canada's exports of 

fabricated materials are in forest prbducts, particularly 

lumber, wood pulp and newsprints to the U.S. 

S.1TC 5, Chemicals, 'exhibits a high magnitude of IIT, 

~ t i c u l a ~ ~ f i ~ - e - ~ g ~ ~ c a ~ i i ~ ~ ~ g a r r i c ~ h e m i c a l s ,  fertilizers, 
s 

crude chemicals from coal, petroleum and gas. The overall 
- - 

weighted averages of IIT were 43 ~ercent in 1962 and 51 percent 

in 1980. 
> 

In the end-products category, automotive products 

constitute the most significant item, accounting for two-thirds 

of Cana.dfan exports and almost one-halt of U.S. end-products - imports to Canada. Intra-industry trade in SITC 6 was high 
- - - - - - 

parti~lar&y SITC 611, Leather (86.56 percent), SITC 613, Fur 
n 

-. . - - a n d  skins 61.68 -percent), SITC 632, wood factures (63.06 

percent), SITC 655, Special Textile Fabrics (41.42 percent), 
/ 



SITC 661, Lime, Cement and Fabricated Materials (89.43 percent), , 
Iron. and Steel bars, SITC 673, (near 44  percent), -SITC 676, p 

 ails and Ftailway Track (96.33 percent), and SITC 681, Silver. 

and Platinum group metals. It is noteworthy that in many cases* 
1 

IIT grew over *time, while only in a few cases, such as SITC 689~+ 

3 

& 
691, and 695, IIT tended to decline in magnitude', particularly' * 
in 1 980. Aside f_r_d_m auto products , most of the commodities-under---*--- 

- - A - A- - - - - - 
this cdteGory i f 6  &pita goods. %though the growth rate in" 

this sector has been commendable, export performance has not 

attained the expected level. While the value of exports rose 
- -- -- -- - --- -- - -- - - -  

- 
- - -- 

substantially from $2.71 in 1960 to $3.6 billion in 1967, the v 
inflow of U.S. products rose from $1.6 billion in 1960 to $10.3~ 

billion in- 1977, increasing Canada's balance of py&ntts 

deficits by $6.7 billion in this category alone. These 

imbalancing effects are captured by intra-industry adjusted 

magnitudes over this period in these categories. 

Summary 

The results reveal that ac,ross countries the extent of 

intra-industry trade is remarkably high in. trade with developed 

countries, in particular with the U.S.A., the EEC, and the OECD , 

countries. Across industries, values of IIT indices above 70 
-- - - - - - - - - 

percent at the 1-digit and over 50 percent at the 3-digit levels* 
1 

- - are obtained in SITC 5 through 8 (Manufactured products). In 
. ~ 

4 

addition, strikingly high magnitudes .are observed even in the - 



-- -- -- - - - - -- 

SITC 0-4 divisions. Tempor-a1 anaYysis indicates that a sub~ 
- --- . 

stantial growth in IIT has taken place over the years 1962-80, 
- - - - - - - - - * - both across countries and across industries, b u t  cyclical 

variations are also noticeable. Furthermore, for many countries - 
- .  

- :IIT intensity has tended to decline through time. Finally, the 
I 

\ r 

strength of IIT is preserved at each level 'of. disaggregation, 

suggesting that IIT k i n  Cact, xrea-1 phn~omenon_~anddn0tta_m&r_ - _  
- - - %- - - - -- - - -. - - -  

,- "stat-istical artif act." + A . d 

With respect - _.to".+bhe performance of the alternative 
- 

measures, the Grubel and Lloyd unadjusted index seems to be a 
- .  L 

- - - ' 4- 

representative index despite its shortcomings. The main shbrt- . 

comming of other indices is that the G-L adjusted measure 

overstates the order of magnitude of IIT. ~ikewise' Aquino's 

corrected" measure yields high values., Judging- from the 

performance of the measures considered, the arguments in favor 
d 

-. -L- - - These findings suggest that the ?growth in intra-industry 
\. 

- 

e' 
trade debends upon the rate oft growth of per capita income of 

the trading partners and- the international environment at 
- 

different points in time. The growth in intra-industry trade 
-. - 

does not take place simply becayse of the progress of time. 



CHAPTER FIVE 

OF INTRA-INDUSTRY TRADE: REVIEW OF EMPIRICALLY 

TESTABLE HYPOTHESES AND EVIDENCE 

) During the last- few years, several contributions in the 

trade literature have recorded attempts to test empirically the 

Sorensen (1975)~ Finger and De Rosa (1979)~ Loertscher and 

ppp 

m g s m s i  C-82 , arrd h v G  ~v 
~-.-(=a~=)~= - - 

The literature ident5fies two types of intra-industry 
f trade. The first concerns.the direction of bilateral trade and 

its intensity. These investigations measure the variations of 
n 

intra-industry trade intensity across countries for - a  given 

industry. The second examines the national attributes of trading 

partners and variation in the magnitude of intra-industry trade 

. . across industries, - depending on the commodity structure. - These 

digcussions have ledc-to a set of empirically testable - 

hypotheses. In this chapter hypotheses are discussed and 

independent variables are identified. A few studies which have 

used such independent variables are reviewed. 

The following hypotheses have been derived from the- 

emerginq theoretical work in order to get an insight into the 

forces which shape the pattern of Canada's international trade. 



5.1.1  Hypothesis 1: Intra-industry trade among countries is an 
increasing function of their average level of development,' 
as measured in terms of their per capita incomes, i.e., 
(GIITjk/GALDjk) > 0. 

The theoretical rationale is: first, that a high level of 

development reflects similarity of income between trade 

partners. Demand oriented trade theories suggest that similarity 

intensity. This is based on the premise that consumer demand at 

low income levels is staqdardized with regard to product 
7 

charaac-fre r isti cs: In ~ t ~ ~ ~ o r ~ ~ ~ n s u m e ~ ~ ~ I O W ~ i  nc o m  s a re 

not willing to pay for product differentiation. The cost 

reductions obtained by limiting the number of products to a few 

standardi'zed types will,- at low incomes, outweigh the utility 

lost by not being able to buy a product exactly suited to the 

demand of the individuals (Lancaster, 1966, 1980). High per - 

capita incoke countries on the other hand, 

a highlyz differentiated demand. When trade 

countries consumers gain from the increase 
> 

income increases purchasers tend to buy 

are characterized by 

opens between a similar 

in varieties. As real1 

more varieties of any 

given commodity (Barkar, 1974). Since international trade offers 

a greater number of differentiated products to consumers, the 

share of' high income elasticity. goods in total consumption 
4 

increases with income. In turn, this hiqhfy differentiated 

demand allows for the exploitation of economies of Scale-in the - _  - 

L 
€ 

production of a wide variety of individual commodities. To be 



more precise, - -- - - higher -- - income per capita results in a more 

diversified demand pattern ,and is considered as a precondition 

for product differentiation in monopolistic competition which - 
., 

underlies the theory of infra-industry trade. Second, highly 

developed countries have technological advantage, command a high 

capability to innovate, and are therefore more able td ,develop 

and produce highly differentiated goods at low costs. Third, 

highly developed countries- en joy sophisticated sysbems of - 

- - - - - - -- - - - - - - - - - 

a " "  

information and communication linkages which enlarge the market - 

for highly differentiated products (Loertscher and Wolter, 

1980) .  If thgse propositions hold, then one would expect a high 
- - 

- - - - - - - -- - - - -  - -- - - - - -- - - - - - -- - 
magnitude of IIT between countries having equality of factor 

endowments, similar per capita income,pnd similarity in demand 

and preference structures. - 

In order to test these hypotheses empirically, a variable 

is constructed by takin'g the average of per capita incomes for 

-p pp -0-par tner-coun~~~s~in_t~s_clas_e_Canada and one of her trade 

partners, such as the U.S , . ,  Japan, etc.) in a given year and in 

a numeraire currency. This variable is defined as the average 

level of development of home country j and her trade partner k 
I 

4 I 
( A L D ~ ~ ) .  

Since the econometric analysis on the determinants of ! 

intra-industry trade is still in its infancy,. caution must be 
I 

exercised regarding the predicted signs of variables. The link 
- - --- 

between average level of development and I is not--ow. I f. 
I 

1 I 
-- 

For instance, as discussed in the p r d n g  paragraphs, hi-y . h 

/ " 
2 

i 
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b 

, i 
/' f 

! 
c: 

d 

/ 



- - - - - - - - -- - - - - -- ---- --/-- 
i 

developed trade partners have a large potential for IIT. That 

is, given the demand in the rest of the world, the more 

varieties of a commodity a country produces, the larger is the 

number of product varieties which are potential exports. But 

- this is not the only side of the story. fi country which produces 

a large number of varieties of a commodity might be expected to 

therefore- wil-2-have-a-l-ower -share of intra-industry tr=de. This- - 

would likely be the case unless the demand for product varie~y 

grew with increasing per capita income. 
- - - - - - - - - - - -- --- 

-- 

This is $0 because increasing economic development has two 

possible effects. First, it can increase the number of product," 
f i  

varieties for which demand excetwthe "threshold sizen needed 

for establishment of an efficient domestic industry. This would 

reduce the number of product varieties imported and would, . * 
-', therefore., reduce IIT. Second, increasing'per capita incomes 

might incrkase the demand for product varieties for which the 
T 'r 

t T' income elasticities of demand are greater than unitq Only if 

both effects are presen'f would IIT tend to increase with the 

level-,of - development. If only exports or only imports of a 
L! 

commodity increase, total traae will rise relative to intra- 
9 

# 
5 industry trade and, therefore, IIT will decline. "Export 

potential" nevertheless grows with the level of development, and - 
22 

- f ~ - i x ~ n ~ g - & r n a r r d b r - p r o d ~ ~ e ~ e r e n  tiati~tweig~s-tJn-c?? 

- 

t 
market, then both exports , and imports will increase 



simultaneously and IIT will tend to rise. 

4- 7 

5.1.2 Hypothesis 2: Intra-industry trade is a decreasing / 

i 
function of the level of-development - - differential between 

- - - - - - - - - - - - - --- - -- - - 
trading partners. .+- -* i 

This follows from Linder's analysis. According to him, 

given the size of inter-industry trade, the scope for intra- 

industry trade in products differentiated by quality will be 
, 

- - - - -- - p- 

qeater , the greaters --- the overlap 'in the qKlity-cnteTVdr-5fppp - - 

demand and income distributigns. 

It is argued that the ( A L D ~ ~ )  measure could be biased if a 
-- 

16w zn* - a v e r y h-73evef;opm&p -zw~==vo~g-=*r+- 

fore, a second variable has been constructed to 

development differential. For-empirical estimation the absolute 

difference of a year's per capita income in U.S. dollars between 

the two countries, j and k, is employed. The variable is defined 
ex 

as the measure of average level of development differential 

(ADSD~~). 1 

A third variable is constructdd to take into account the 

aboveaeffects by taking the ratio jof the per capita income of 
1 

the home couhtry relative to herjpartner country. If this ratio 

approaches unity, then trade part/ner countries are similar in 

their development level. A r,=asonable hypothesis for this - / 
variable is that IIT will be greater, for a developed country 8 

,' 
-- ppp such as Canada, the higher the per capita income of the trading 

partner considered. The variable is defined as average 

development similarity (ADSI). 



Large market size can be considered as an indicator of- the 
5% I 

c2 

improved accessibility to export markets. Wonnacott (1975) has 
- -  - -- - - A -  -- - --- -- - 

argued that free trade between the United States and Canada 

would provide the Canadian producers with access to the large 

market of 223 million people, so that potential for intra- 
A 

industry trade wotlld-be -high. ThEL3upply-- i-Kduced-KgfeTti3 
- -  - - - - - - - "- - 

especially important in the context of economies of scale 

effects. Larson ('1978) maintains that economies of scale are 

-- -- A --assoic-i&ed4ith any 
f 

p ~ w ~ a ~ ~ = p r G ~ u e e ~ C r t , & r g e = ~ ~ c ~  
I 

~t is also stressed that in a large market the exports of 

multinationals will be more differentiated, further? 'i'nf luencing 

the intensity of IIT (if multinationals do not become a 

substitute for trade). Following Loertscher and- Wolter (1980)~ 

the variable ( A M S ~ ~ )  has been constructed by taking the average 

- . o f t h e G m t h F h o m e  country and that of each trade partner. .; 

5.1 - 4  ~ypothesis 4 :  1ntra-industry trade is a decreasing - - 

function of market size differences between trading 
partners. 

Ir 

Average market size is not necessarily-a function of the 

, mean of two different market sizes. If the markets of both 

,economies are equally large, there wouJd be higher scope for IIT 

than in cases where trade partner's are of very different sizes. 

order to test this, a variable is constructed by using the 

absolute difference of GDP in U.S. dollars between the home and 



I 
A third variable is employed by taking the ratios of'trade 

partner's GDPs (the reporting country's GDP being in the 

denominator) in order to account for the above effects. As the 

ratio approaches unity, it is expected to exert a positive 

effect on IIT. However, if the ratio diverges to a great extent, 
- 

I IT would decline. - - A reasonable a A hyp6thesis forLtKis-var - . iable -is--- - 
- - - ., - - < - 

that IIT will be greater, for. a =developed country such a\s 

Canada, the larger the market size of the - trading partner 
- - -- 

con s i d e r e d , - - ~ v a ~ - ~ c ~ - b e e ~ = & e % = n e d * a - ~ & e t -  

size ,similarity  ADS^). 
4' 

/ 

5.1.5 Hypothesis 5: Intra-industry trade between countries 
is a decreasing function of trade barriers and transport 
costs. 

The similarity and extent of protection are factors which 

pp ~ ~ e a l s o ~ n s ~ & k o ~ i n f _ l u ~ e n c e  the magnitude of intra-industry 

trade. More precisely, it i-redicted that the lower and more 

similar are the trade barriers and the lower the transport costs - ' 

and the lbss the distance between countries, the higher should 

be the level of intra-industry tradeerelgtive to t&l tra* 

~erdoorn , ( 196 1 ) , Balassa ( 1967) , and Gray ( 1973) observed 

that in Western Europe intra-industry trade accompanied trade 

liberalizat'ion. Similarly', Willmore (1 972, 1979) and Helleiner 
-- -- . (1979) noted the development of-1mwm-tt--~k 

American Free Trade Area (LAFTA) .countries. As a result, it has 

been suggested that cmventional'inter-industry trade theory, 



with its emphasis on the distribution of income among productive 

factors or among industries in the absence of factor mobility 

between industries, is inadequate for evaluating the - 
consequences of trade liberalization* In ~&,assa's opinion, the 

'- 
'B impediments to trade liberalization are not as great as have . 

generally - been - -  suggested - -  - because -- - trade - - liberalization --- --- leads to - . 
-- -- - - - - - - -- - 

lfigher -in€~a;industr~- specialization'.' This - in turn-provi"des 
4 

potential gains to producers from econbmies of scale and avoids 

-- 

income redistribut idn distortions between industries, because 
- - -- - - - 

resource shifts take place within industries. = .  

Hufbauer and Chilas ( 1 9 7 4 )  have noted that the tariff 

reductions under the auspices of the General Agreements on Trade 

a and Tariffs (GATT) negotntions have led to intra-industry trade 

between developed countries. They argued that tariffs have beep 

- - r e_d_uced th rovghphas_e_s  on ,an industry by industry basi-s 
I 

foxl+wing the principle of reciprocity under the Most Favored 
e Na,$ons Clauses. Most of these industries had been- chosen from - 

the manufacturing sector, where the potential for intra-industry 

trade is greater. 

Since the approach used herein uses cross sectional data, 

ideally one would like to employ data on trade barriers imposed 

by the home country vis-a-vis some weighted average of industry 
- - --- - - - - 

spec3 itc barriers imposed by the other countries. Such 

- - - L - 1 - . l J  l~rfOTmatTO~l, h0w-r , & s llmrem3tell~. A s  a L ~ S L L I L ,  d i v  

cost variable (~1STjk) measured by the distance between the 

respective economic centres of countries j and k in miles Is - - 



employed. 

5.1.6 Hypothesis 6: Intra-industry trade between countries is 
an increasing function of their culture and laoguages. 

It is posited that similar culture and languages between 

trading partners go hand in hand with similar preference 

patterns and habits and thcre_fore further - - - - - - facilitate - - - a - - 

- " 

intra-indu;try trade; In fact, socio-political cultural and 

institutional framework of modern societies exert great 

influence in shaping international trade pattern. For instance 
-- 

- --- pp c- -- -- - 
- - 

"snob effectsn, "demonstration effectsn, and "band-wagon 
- effectsn, are well known factors. Unfortunately for empirical 

tests, it is extremely difficult to get grip on these ,factors. 

To test this hypothesis two dummy variables are introduced: (i) 

a cultural group dummy., 1 if j and k belong to a common cultural 

--- grymp, G o t  &+i-se ; ~ ~ d ~ i - i = I ~ n g u a g ~ g r ~ u p d U m m ~ ~ ~ ~ ~ i k )  , 1 

if j and k belong to a common language group, 0 otherwise. 

5.2 Industry S~ecific ~ ~ p o h e s e s  Concerning - IIT 

A further, often ignored, aspect of trade is the nature of 
1 

international -markets themselves (~elleiner, 1978). Variations 

6 in intra-industry trade intensities across i dustries can be 

explained by different structural characteristics of industries 
- - - - - - 

and the attributes of international markets.,Important elements 
- - 

of market, structure are: (a) the level of dg- 

degree of product differentiation; (c) the nature and extent of 
Q 

economies of scale; (d) the technological characteristics of the 



industry: and (e) the penetration of foreign firms and the 

conditions of entry. Industry specific hypotheses are as 

follows: 

.% 
5.2.'1 Hypothesis 7: Intra-industry trade is a decreasing 

function of the level of disaggregation. 

Intra-industry tr.ade - can - arise f r o m  the--1evsl~f - - - -  
C - 

- - - . - - - - --  

; f aggregation of distinct commodities arisingu from conversion of 

United Nations Standard International Trade Classifications 

-- - 

(SWe-7 into industry categories. 
-- -- - - -- 

-- - - - - - - - 
-- -- -- 

Greenaway and Milner (1983) employed a number of adjustment -+ 
factors to United Kingdom's trade data as independent variables 

in their empirical test to- make some allowance for the 

- "categorical aggregation" Their measures suggested 

that categorical aggregation was indeed exerting an impact, but 

w a s n  o t a s i  gni& ea~-t-f*et or . Tki-&mpa-e-onr-the 

inappropriate inclusion of products in one category which have a 
- - 

relatively low degree of substitutability in consumption or 

production or both. For example, in the SITC system each 
6 

industry category is comprised of a number of sub-classes of 

products which are 'similar, but nonetheless not perfectly 

homogeneous. Furniture made of wood and steel are classified 

a common industry category (SITC, 821) even though input 

requirements are substantially different. 

-- ~mpirical. studies such as those by Grubel and Lloyd (19751, 

Pagoulatos and Sorensen, (19751, Gray (19781, Loertscher and 

' Wolter (1978). and Toh (1982). report that the magnitude of IIT 



c' 
d- 

- - -- 
- 

- - - ---  - - -- Lp 

declines as one uses fine 

but these coefficients do not disappear altogether, even at the 
a 

finest level of disaggregation. There is no straightforward 

proxy measure which can be employed to capture the "categorical 

aggregation," effect . Caves ( 1981 ) suggested that misaggregation 

might be influenced b y  joint-prod-uction+ Trade - - among -- - -  countries - - -  - -- - 

may be taking place in joint products from the same indtustry. 

In order to provide further evidence on this issue, IIT 

indices in this stugy have been estimated at each level of - 
- - -- - . - -- - - -- - - - - -- -- 

aggregation ranging from 1-digit to 5-digit.' In order to 

further test this hypothesis a variable (LDAG~) measured as the I 
- number of 4 and 5-digit SITC groups in-a given 3-digit SITC 1 

groups, will be employed as one of the independent variables. 

5.2.2 Hypothesis 8: Intra-industry trade is an increasing 
- fFurtet-fo* oSkhe+otenLia  I f  ~ - p _ ~ o d u c ~ d i _ f  f e r en t i at i on. 

The theories explaining the concept of product 

differentiation were discussed in the prec.eding chapter and will I 
not be repeated,here. Despite extensive theoretical work on the : 

I 

subject of intra-industry trade, operational empirical measures 

of product differentiation are still comparatively few in 

number, and ,the problem of determining the effects of product 
L 

differentiation on IIT remains. i -- --  ---- -- 

%To test hypothesis 8, put forward, dirrerent metEd- 

/ 
literature and. employed in various empirical studies. The unit ------------------ 

i' 
This aspect was &iscussed in greater detail in Chapter Pour. 



- - 

- -- - - - - - - -Ap---- 

- - - -- - -- --- 

value of exports has been used as an indicator of quality 

differences, suggesting that the highe-he unit value, the 
i 

higher the quality of the product- (Ohlsson, 1976). The ratio of z 

the unit value of imports to the unit value of exports has also 
I 

been employed (Davies, 19751 as a measure of product 
---. 

differentiation. However, product differentiation in general 
- -  - -  - - - - - 

- -  -- t *- - 

- might fail-to-be reflected- in a high cfispersion of unit values;----- 

Another method which has acquired widespread credibility 

and has been used in most empirical studies is Hufbauer's (1970) 
- -- ----- -- 

proxy measure. This index is the measure of the coefficient of 

variation of the unit values of exports destined to different 

countries. It is assumed that a high va1.ue of the product 

differentiation index denot,es highly differentiated goods 

(Linder good) while standardized (H-0 goods) are characterized 

by a low level of this index. In this study, Hufbauer's measure 
-- 

has been estimated and the estimates so obtained are utilized as 

an independent variable 'in order to test-the hypothesis. The 

variable is.denoted as (PD~). 

Caves ( 1  9 7 4 )  has u s d  R and D and advertising expenditures , 

to total sales as proxies for product differentiation. His model 

employed advertising/sales ratio variables in different 
\ 

equations in order to explain the inter-industry variation of 

- market--shar&wp n~uliinationals-in La-ni. He found a 

r cgrreljt m n t  / - - I - . -  .- \, - 

foreign investment in the convenience industry as compared to 

the non-convenience industry samples. It was hypothesized -that 
- 

9 6 

- - 



differentiation is more pronounced in convenience products \ 
i 

because international firms differentiate their products through 

intense advertising and non-price competition. Caves empirical 

findings supported this hypothesis. In this study, Caves' 

variables-'will be employeq as independent variables. The 

hypothesisJ to b;e Jested here - is - that - - greater - - - -- advertising - - - - - -- 

intensityis posrtively reIated to-the intfa-industry-trader The --- - -  - 

variable (SAR~) is used. 

-- ---- 
- 

5.2.3 ~ a m s s i r -  9 : - - ~ ~ d t f s t r y - t - r - + i - ~ ~ - + n e W L q  - 2 
.function of economies of scale., 

The existence of economies of scale is considered to be an 

essential condition in order for intra-industry trade to occur. 

Intra-industry trade primarily arises within manufacturing 

industries. In a typical non-manufacturing industry, such as 

- - --p -- wheat+~owi n + - ~ c o p p e r m i n i n g , - t h e ~ p r  oduc t s of any two f i rms 

are viewed by consumerhs perfect substitutes dnd the firms use 

very similar production methods and combination o f  factor - - 

inputs. In this case, intra-industry Trade can never arise from 

trade in homogeneous goods. 

In the manufacturing sector, however, which generates the 

bulk of trahe among industrialised countries, products are 

usually the result of hundreds of production processes. The 
- - - - -- 

large number of tasks, and intrinsic complexity ~j?pro&sctio~~ 

i" by "increzsing imply that production 

returns to scale." In the context of intra-industry trade, 

economies of scale refers to the length of production runs 



1 ) - - - -  
f l  

- F -  - 

i f +  -- --- 

/ u 
-- -- -- - 

- rather than to the size of plant as such. 1t is argued that a 

\ 
- 

profit maximizing firm will limit the number of product lines it 

operates if there exists aiLpotentia1 for economies of scale 
2 L 

3 
associated with each product-ion line and, thereby, gains from 

trade. 
t 

~easurement of scale economies is a formidable task. 
- 

Various -measures ,- ---nevertheless, - have- been ewl-ayrd----tiy---- 
L A ?  

researchers in order to determine the extent of the e&onomics of 

scale, such as average size of plants (average value added or 1 

-- - 7 --  - -- &%' 
employment per plant), or the share of the total labor foye 

employed in big plants. In this study, the value added measure 
P 

has been employed as.an independent variable for the empirical 

test. A variable (ESC~) has been constructed b.y taking the value 

added per employee in a given industry at the 3-digit SITC-SIC 

levels. 4 

The length of production runs may not be truly reflected in 
<f 

- these m=asures. It has been argued that the-length of production - --  - 

7 
runs should be reflected in the- rate of output in a continuous 

production run. Continuous long production runs are 

characterized by a high degree of mechanization and low human 
# 

capital utilization. The length of production runs (LPB) is 
- > 

approximated by the degree of mechanization relative to human i 

-4 
9 

- - - c a p i - ~ ~ ~ b ~ - ~ e l i - 0 - 9 8 2 - ) ~ ' f ~ t : ~  i s roughly approximated by the 

However, data for this are not available at appropriately 
S 

dissaggregated SITC levels •’0 our purposes. * - 



- - - - - -- - - - -- - -- . 
5.2.4 Hypothes 1 s TO :rTnrrra-im3'~1st-trde~arlimhs 

decreasing function of nominal and effective tar 
q-h-- 
ffs. 

It is hypothesized that intra-industry trade should 

increase as a result of trade liberalization. The lower the 

tariff 1e;el the higher the IIT, PIIT/BTNP < 0. 

It should be recalled that the phenomenon of IIT became of 

major concern when Verdoorn (1960)," Balassa (1966)~ and, others 
P 

abserved that creatioc of the Customs - - - Union - - -- of the - - - ~ e n e l u G e d  - - - -- - 

- -  
to the -em;rgence of intra-industry trade pattern. It is poin-ted -I- 

out that economic integrations with hihger degree of Gade 

creation effects would tend to enhance intra-industry trade 
- -  ---- - --- - 

- - -  -- - -- - -- 

patterns among countries. Falvey's (1981) theoretical model 

shows that countries which have less trade barriers tend to do 

more two-way trade with each other than those with high tariffs. 

Pagoulatos and Sorensen (1975) found support for the above 

hypothesis. Caves (1981) is sceptical. He argues that in a cross 

- y - e ~ - k - p ~ ~ t J z e s i ~ ~ b u  t i  n t - ~ s ~ f  i nd i v i dua 1 
* "% 

categories there does not - seem tqhave an - a &Lori ground' to 
1 . . 

expect that there should be a negative'correlation between IIT 4 - 
and protection. In this study tariff values. (TNP~) for .each 

1 

industry and nominal (NTWi) and effective (ETWi) are used to . '  

test this hypothesis. 

-5.2.5 Hypothesis 11: Intra-industry trade is an increasing 
function of human capital intensity. / 
It is argued that industries characterized by the use of 

advanced technology and firm specifTc3rmowlhdge-pulJ ~rsult in 

technological gap trade. Since technical knowledge is 'embodied' 



- --- - - -- -- - 

in the labor force, these industries would tend to use a hiqh 
---- - 

proportion of skilled 'labor. Thus, there may exist a positive 

link between human capital intensity in an industry and 

intra-industry trade. A variable (WE) measured as the wage bill 

to employment ratio in an industry i, has been employed for this 

empirical test. 

5 .2 .6  Hypothesis . 1.2:- Intra-industry trade is a decreasing- - .  - -  - -  
function of fa-ctor intensity differences between 
countries, ' 

~conomic analysis of the determinants of intra-i-ndustry 
-- 

-- - - -- - --- 

trade suggests that those industries which employ different 

production techniques and factor proportions in different 

countries will give rise to Heckscher-Ohlin inter-industry 
4- 

trade, and hence relatively less intra-industry trade. Capital 

ratios in industry i has been used as an independent 

able in order to test this hypothesis. 

*The above propositions ar'e testable hypotheses. If intra- 

indu try trade is indeed a real phenomenon and is influenced by \ (2- 
tdje factors mentioned above, it should be possible to 

this with empirical evidence. 
. . .. 



5.3 Summary of the Model 
In summary, the following models are subjected to empirical 

estimation in Chapter Six in view of the above hypotheses: 

where: I 

IITB = G-L unadjusted index 

IITC = G-L adjusted index 

IITQ = Aquino adjusted index 

jk = country suffix (home and partner) 

i = industry suffix 

I 

Expected signs for coefficients are shown above the variables. 



TABLE 5.1 

ALD j k 
- * 

LIST OF VARIABLES 

* = average level of development of trading countries 
j and k measured as the average of. their per 
capita incomes expressed in a common currency. 

= development stage differential measured as the 
absolute difference of per capita incomes between 
countries j and k expressed in a common currency. 

B , 

= the similarity o f  the level of--development- 
measured_as_ the ratio of per _capita income of _ 
country j to that of country k expressed in a 
common-currency. (The partner country's per capita 
income being in the numerator.) 

- - -- AMS2-- -- = average market size of the trade partners, 
meaxred F t h e  average of their gross domestiFp 
products (GDPs) expressed in a common currency. 

DMS j k = market size differential between countries 
measured by taking the absolute differences of 
their GDPs. 

ADS2jk = average market size 'similarity measured as the G> 
ratios of the two countries. (The partner 
country's GDP being in the numerator.) 

- tran s p o r t c w t - v a r k a b f e - m e m r e & w d i s t  anc 7 
between the respective economic centers of 
countries j and k in miles. 

- - 

= a language group dummy variable, 1 if j and k 
belong to a common language group, 0 otherwise. 

= a,cultural group dummy variable, 1 if j and k 
belong to a common cultural group, 0 otherwise. 

ESCi = economies of scale variable, measured as the ratio 
of value added to total number of employees in an 
industry at the 3-digit SIC level. 

LDAGi = the degree of aggregation in SITC group i measured 
- -- I ~ a ~ t h e n u m h l n f  w r n r l d  i g i t oxps i n t h e  

3-digit SITC group. 



WS i 

mi 

K I N i  

- -- 

= measure of product differentiation = (~n)/(~n). In 
p f e s b Q *  - t h e t a n d a d  deviation 

.of Canadian export unit values for shipments of n 
products to different countries. Vn represents the 
unweighted mean of unit values. The measure is the 
coefficient of varieion in the unit values of 
'Canadian exports destined to different countries. 

= tariff values for each industry as percentages of 
total duties collgcted to total values of imports 
at the 3-digit level of SIC. 

=effective rate of protection -- computed by Wilkinson 
and ~orrie (7975r f5r 3-digit -man~facturi-ng---~- - 
industries. - - - 

=.nominal taiif f values (percen%ages) as computed by 
Wilkinson and Norrie (1975) for 3ydigit 
manufacturing industries. 

= wage share in value added in industry i. 

=.human capital intensity ratio in industry i, 
measured as wage bill to employment ratio. 

= factor intensity in industry'i (K/L). 

' 
, 

/ - 



5.3 Determinants of Intra-industry Trade: Some Empirical - 

Evidence 

Various studies have been ,conducted in order to test 

hypotheses about the nature and strength of the determinants of . 
# 

intra-industry trade. Pagoulatos and Sorensen (1975)~ Finger and 
- - - - - - -  e 

- # 
De Rosa ( 1979)~ Loertscher and Wolte~ c1 980),-C-aves-~l98-~),--- - 1-- 

A -  .a - - LL - - - - Ls 

~ u n d b e i ~  i l982), Toh ( 1982)~ Bergstrand ( l982), and Havrylyshyn 

Em i l_iooP_ag~~Laf;~s a n n d ~ ~ b ~ t - & o $  e nse n C 1 P 2 5  ) m a d e a d  - -- 
-- 

, 
pioneering attempt to test . the incidence of intra-industry 

trade. Employing the G-L index,' first they comwted the 

magnitude of intra-industry trade in United States, total trade 

in manufactures for 102 industries (3-digit SITC) for the period 

1963-67. These estimated coefficients were utilized as dependent 

vmtabl-e~trte st-t eernp+*c a-dgrrif ica~rce--o r t ke-f St-0 r - 
affecting intra-industry trade suggested by Gray (1973). Their 

5 L T 

i 

main findings were: (i) that intra-industry trade accounted for 

47.9 percent of U.S. t'otal trade in manufactures, (ii) that the 

intensity of intra-industry trade. had grown over time (observed f '  
IIT was 47.9 percent in 1963, grew to-50 percent in 1965 and f 

further increased to 54 percent in 1967) and (iii) out of 102 

SITC industry groups at the 3-digit level of aggregation, 

two-thirds experienced a high level of IIT over the period 

1963-67 (over one-half of the industries in the sample 

e-xperienced 50 percent or m o r w n d  (iv) they were successful at 



identifying the influence of independent variables on the 
---- 

variations of intra-industry trade among,industrsies. 

Out of the eight independent variables used in their model 

specifications; four pertained to trade barriers. These were: , 

height of tariff barriers, the heighta of non-tarif f barriers, 
- 

the United States EEC tariff differential and the non-tariff 

barrier differential. The r-emaitling foqr variahles were: - (a-) 
- A > 

income similarity, (b) the mean distance, (c) the level of 

aggregation, and (dl a product differentiation .dummy. It was 

postulated ,A heacetic a U ~ ~ t h a t t h u o ~ ~ s i m i l a ~ a n d = t  he_Luwer - - 
- 

the trade barriers between countries, the higher would be the 

magnitude of intra-industry trade. Out of the four trade barrier 

policy variables, only the coefficients on the he'ight of - 

non-tariff barriers and the non-tariff barrier differential were 
- - 

not statistically significant although they yielded expected 

sf g n s ~ ~ r r - o r ~ ~ o t e s t ~ t - h ~ e e f h ~ e ~ ~ r e € i ~ l h y p o t  he s i s tTattI PI- 

between trade partner countries is an increasing function of C 

incomes per capita, a variable defined as the percentage of the 

total OECD to U.S. trade in manufactures in the total U.S. trade 

.in manufactures was employed by these authors. The coefficient 

on this, variable was statistically significant at the 1 percent 

1;vel with the xpected positive sign. The mean distance variable 

also yielded a statistically significant coefficient, suggesting 

that intra-industry trade tends to be high in those commodities 
-- - 

which have lower trpnsportation costs. In order to empirically 

test the "statistical artifact" explanation of intra-industry 



trade, a variable defined as the n'umber of 4-digit items in each 
- -  

of the 3-digit classifications in the sample was used in their 

model. The coefficient was statistically significant at the 5 

percent level with a positive sign, suggesting that some of 

measured IIT is caused by statistical aggregation. Contrary to 

expectations, the performance of - the product differentiation 

variable was weak. Howeve-r , an-alternat ive--dummy-variable used------ 
- 

- - - - - 
to tes-t for the importance of the involvement of multinational 

companies yielded a stronger result, lending support to the 

- 

hypothesis .that the process of substitution ' of direct foreiqn 
- - -  - 

- A - - - - - -- - - - - - - - - 

investment for exports by multinational companies reduces the ' 

magnitude of intra-industry trade. 

The Pagoulatos-Sorensen model was- incomplete in that their 

. study emphasized determinants related to industry character- 
* 
istics, such as economies of scale, product differentiation, 

I attributes, such as per capita income, the level of development, 

development development differentials and geographical distance. 
m 

J.M. Finger and Dean A .  De Rosa (1979)  attempted to analyze - 

the significance of intra-industry trade as - a "product 

characteristic", integrating the concept of intra-industry trade 

into the theory of comparative advantage ,,•’or facilitating the 
I' 

/ 

empiricgl testing of hypotheses. / /' 

a ,/ 
- - -  

Ut%lizing a cross section M a  base for 75 manufactured 
/ 

1 

p r o a m t s  
- .  . 

- d i g i t v C  level, they performear several ' 

, 

experiments. First, -they computed "trade overlap" indices across 



14 major industrial countries. Second, they calculated the same 
- -- 

, . 
indices for- the bilateral trade of &united States with 13 

major industrial countries. These two sets of indices then were 

used as endogenous variables in their regression analysis for 

time periods: 1963, 1967, 1972, and 6 975. since 

of their study was to analyze the intra-industry 

- traae phenomenon as a "product characteristic, " most of - their-- - 
- -- 

explantory variables measured those eqonomic forces which are 
I 

used in testing the traditional 
and 1 neo-factor proportions 

theories, 
-- - -- 

such as physical and hirman capital intensity, 
- - - - - - - - - - -7-' - - -- 

transport cost$, first. trade date, econhmies of scale, product . 
aifferentiation and the combined exports and imports of the 

I 

trading partners concerned. 
I 

I 

Their main empirica,l results ,/where that: (i) the scale 

ecohpmies. and product cycle variablis were not statistically 
I 

-- s - g E i \ l i - w i - t l l a e - e x  ce pki-o rrol+tl~-Fi rs+trp&dat 7 

none of - the independent variables- yielded consistent and 
- - I / 

- 

L statistically significant results; and (iii) in most of the 

regressions the R 2 s  are low. The F-statistic f6r their best - 
equation is 1.315 with an R 2  of 0.027 (Finger and De Rosa, 1979, 

p. 221, Table 2). 
* 

In general, in contra-st to other research, Finger and 
/ 

De Rosa's s.tudy fails to explai~ the variation .of intra- 

industry trade across industries; From these resylts, the 
- -- - - - - - - - - - - -- 

authors infer that intra-industry .trade is an independent 

variable- representing the degree og integration of the 



international markets qoncerned. ~inger and De Rosa then 
-- - 

proceeded to set of experiment utilising the 

data base for of 3-digit export and import 
/ 'values of the OECD mepber countries over the years 1961-76. The 

1- paper repoited the results of empirical analysis of: (a) the 

relationship betwee'n intra-industry trade (trade overlap, in - 
their terminology and industry rharacter ist ics representative - - 

- -  . - -  - - m u " - -  

of the produc-t cycle and neo-factor proportions theories: (b) 

the relationship between trade overlap and the United States 

protection; and (c) the influence of trade overlap. and other 
- - - - - - - - - - - - - - - - 

economic forces on the pattern of United States exports. The 

second set of empirical results showed that the Ufiited States 

export performance in the manufacturing sector is statistically 

szgnificant with respect to the global and bilateral measure of 

intra-industry trade, and intra-industry trade coefficients were 

- f ~ t f ~ h e g a  t-i-vey-csm&ated-w+tkpr o tec t-i-orroWrrres- 

th= United States. 1 
One of the limitations in their study is that they ignored 

country attributes such as pper capita incomes, development stage 
0 

differentials and market size differences. They may have 

obtained better results had the above m?ssing determinants been 

incorporated in their specifications. 

Rudolf Loertscher and Frank Wolter ( 1980) have provided 
- - -  

further empirical evidence on determinants of intra-industry 

trade. In their study, an attempt was made'toLexplain variations I 
i'n intra-industry trade intensity among countries and across 

-? T 



industries simultaneously. They introduced some new independent 
- - - - - - - - - - - - - 

variables. They made a distinction between "country hypotheses" 

and "industry hypotheses." It was~postulated that intra-indu~try 

trade among countries will be greater if the average of their 

development levels (as measured by per capita incomes) is high, 

if the development differential is small, the larger the average 

market size (measured in -te,rms of GDP) , i-f khe &if ferenc-es--in 
- - - .- 

their market sizes is small, if trade barriers are low, if 

geographical, linguistic and cultural difference5 are small, and ' 

if the trading p 
- - -- 

-- ar-tn!s - - - are - - inte~at_ed~in_a_cus-t~rns~unionnand 

share a common border. The industry hypotheses posited that the 

intra-industry trade is an increasing function of product 

differentiation, level of aggregation, economies of scale, and a 

decreasing function of transaction costs. 

Taking bilateral trade flows for OECD countries, they 

alternative measures. One was a simple variation of a 

Grubel-Lloyd type measure and the other was equivalent to the 

Aquino adjusted measure. These estimated indices were used as 

dependent variables in their econometric analysis. For the 

empirical tests of the "countryw and "industry" related 

hypotheses, the OLS technique was used.  heir main findings 

revealed that: (i) intra-industry trade intensity was 
- - - - 

substantial, both among countries and across industries, and 

(ii ), the results i'ndicatedthat intrayindustry trade intensity . 
.across countries was significantly and inversely correlated with 



development gtage differentials, market size differentials and 

the distance between the trading partners. The coefficients were 

statistically significant and positive for the average market - 
- size and the customs union ~ariables.~However, the coefficient 

on the average level of development. was not statistically 

significant and the sign was not stable - over different 

aggregation &nd the product -group dummy yielded significant an&- 

positive coefficients. The economies of scale variable had a 
,- 

large t value but an unexpected negative sign. They admit that 
-- -- -- - 

- - - - - -p - -- - -- -- - -- 
- -- - 

the variable used was. not appropriate to capture the economies 

I of scale arising from longer productign runs. The product 
-P 

differentiation variable in this case also showed an ambiguous 

result. The total explanatory power of the regression equation 

4 
4 

was low. In spite of these limitations , this study waS an 
4 

- - - impmovement over the previous studrby - Pagoulatos and Sorensen 
, 

- 
(19751, in that it adopted a combined approach, i.e. stressed 

both industry characteristics and nat-ional attributes, - In the 

present research, most of the independent variables -/ have been 

drawn from Loertscher and wolt6f (1980) with some others added 

in relation to -both commodity characteristicsv and 
\ cOunt'r 

1 

attributes. 

Richard E, Caves (1981) basic strategy was to explain the 

5 

approach was adopted in order to relate intra-industry trade and' 



-=, the market structure of the countries. It is pointed out that, 
A - - - - - - - - - - - - 

although a lot 01 intra-industry trade in manufactures takes 
5 

r- place, it is not'just a transient result of $rade liberal- 
, ./ 

ization. There is no obvious relation between the amounts of 
/ 

intra-industry trade in manufactures and &el proportional 

liberalization of trade. The phenomenon of trade might instead 

depend heavily- on the structures o f  internat-ional -product----- 
- - -. - -- - - 

markets and the behavior of firms. Also, it is consistent with 

the rationalization of industry into more efficient production 

units, andincreasing the --- efficiency - of p r o d u c t i o n w i t h h Q u L  
- - - - 

incurring the cost of resource uhifts to different locations and 

functions. 

The Caves paper presents a test of influences that . 
determine the intersectoral variance of the amount of 

intra-industry trade. The magnitude of intra-industry trade was 

the form of dependent variable suggested Hesse ( 1 9 7 4 ) .  These F 
estimates were used as dependent variables for empirical tests 

of hypotheses. A large number of independent variables were 

successfully used in the model, which incl ded two variables for Y , 

the level of aggregation, ,one each for eco-s of scale and I 

\ 
the importance of trade between affiliates, a variable for 

average$stance shipped, average tariffs and the standard 

i 

I 

deviation of tariff rates, a proxy measure for &he extent of 

i n v e s G e n T  activity and five variables for product I 

! 

differeqtiation, of which three principal components were used I 



in various regressions. An additional variable representing the 4 
L 

share of total inputs coming from non-agricultural primary I 
I 

sectors -was also used. Both 0s techniques and logit analyses I a 
i 

were'experimented with to empirically test the determinants. - i 
f 

Variables which were found statistically different from zero in - i 
; 

the alternative regressi~ns were: the aggregation variables, 1 

5 
foreign investment activity, productdifferentiation, and the 4 

- - - 
. proportion of ttiide Zm5Ej affiliates. The important c0ric3~i;icn-s T 

drawn from the r-esults were: ( 1 )  intra-indust5y trade partly 1 
9 

reflects the heterogeneity of the categories of trade we 
- - - - - - ppppp -- - - - 

measure, altough only a small proportion of the variance of 

intra-industry trade can be explained by such measures; ( 2 )  . 
statistical evidence on the influence of scale ecopomies on L 

ntra-industry ade is weak; (3) the relationship between 4 
ntra-industry trade and product differentiation was found to be 

ser-y co@ex;(-4-) i r PC t f o r  e i g n  invest m-gat i V P ~  v 
-5 

related to intra-industry trade. However, it was statistically 
Z 

confirmed that the jointness involved in - inte.rnationa1 trade - -  -- 

among affiliated companies was an offsetting factor that has a 

positive effect on intra-industry trade.   in ally weak 

statistical support was observed with respect to intra-industry 

trade and the variance of a country's tariff rates. ' . 
The normative implications of Caves' findings are: first, 

-- -- \ 
that research in industrial organization has shown that both 

- 
imports and exports have a signrricant bearlng on the 

performance of a national industry; second, that import 

4 



allocative and technical' efficiency. Exposure to export - 

- 
opportunities is clearly favorable to technical efficiency and 

probably to allocative efficiency, and finally, from the 
'u 

objective of securing good market performance Caves concluded 

that- "there is much to applaud in intra-industry trade and 
- -- - 

- - - - - - - - - - - - - - - - - 

- little W i ~ ~ i o r e "  (Caves, 1981, p. 221 1. . -  
- 
-d 

Kiertisak Toh's (1982) article attempts to refine and 

integrate the/earlie?'E(naly;is of the subject of intra-industry 
p-pp 

- - 
pp 

' trade- by using a mark t ur e-c onduc t approach-deverope-d i rF -pp- pp 

the field of industrial zation as a framework for the 

empirical The advances made in the study 

have as ba f Verdoorn (Benelux Customs -. "* 

Union), Balassa (EEC), an rube1 and Lloyd, especially in 

manufacturing pppp trade -among in4?&ialized countries. The first 
---57 

hypothesis 
'I 

the market-str@ture-conduct approach is "the 
.% 

J i trade! 1. 14s likely to - be b t e r  in 

industries where price .diver&ty ' is great." "Price diversity 
P - tends to be greater when produ re"h-gghly differentiated or 

7 6 1 
when there is a great ampunt Eiurner ' $ -ignorance, Or both* " 

i 

* Second, "the extent of 

greater in industries 

" - - -eV+nt-af i n + r 3 i n t r 
I 

- y trade is likely to be greater, the -- - 

longer the production run is." "Production runs , when 

production lprocesses are adaptable to mechanization and low 
\ 



~ a ~ a  extent 

intense in /industriei in -which barriers to foreign entry are t 

I 

low." ~ i f t y  "the extent of intra-industry trade is likely to be 
- - - - - - - - -- -- 

greater in industries - _ L4.. whose products are5in the mature stage of- 
7 

- /' 
. - -  A - 

the p#duct life cycle, and wh-ich also have a high rate of 
/ 

a'r 
1 - 

prgduct variety development." 
I 

-Toh-U --- - - A - - 
- - I d i s -  nr .. h~ s - n ~ ~ d = ~ ~ t T f ~  

the nine, six variables measuring product differentiation, 'the 
I 

degree uf mechanization, the four firni concentration ratio, -the 

market share of 1U.S. exports, the product life cycle and human 
I 

capitalo were employed to test the above five hypotheses. The * 

I 

remaining three variables included distance, the tariff and 

non-tariff barriers variables account for trade' barriers and 
* 

transport costs. The experiments were performed for trro years 
- 

, - -  A 

0 years -- 1970 and 1971. Both linear and non linear regressions 
5 

/- 

analyses weqe used. The estimated coefficients on the 
P 

independent variables were all significantly different from zero 
8 

at convengional levels with the expected signs. The distance, 
ra 

'tariff, and non-tariff barriers variables were statistically 

insignificant in the linear models. The non-linear models 
-- 

yielded better results. 
- - - - - - -  -- 

The empirical f indIngs sug&st four implications. ~irst, in 
t 

order to explain the phenomenon 

2 3:2 
i 

intra-industry trade emphasis 



helps capture the kuances within the industry that give rise to 

intra-industry trade specialization. The role of international - 
firms and their growth motcves in particulgr should be-incorpor- 

ated in the explanation of trade patterns. Second, both iny! 
,/ 

industry ' and intra-industry trade are compared. Differences in 
- - - -- - - - - - 

endowments bring ibout inter-industry spec ializat ion and one~way 

trade; and as endowments, technology, and incomes become more a 

% 
. / 

similar, intra-industrwade or two-way k a d e  emerges. Third, 

t o  T h e  e x t e T I t ~ i n ~ r ~ - i n ~ ~ - t r a a d ~ l T C a u S e Q p b y ~ d ~ c  t 

differentiation and product specific economies of scale, the 

country gains from long/production runs via intra-industry 
, 

specialization and benefits from wider choice and product 

variety. The 'excess capacity dilemma of Chamberlin may thus be 

solved. Fourth, the regression results consistently confirmed 

the oligopolistic market interpenetration hypothesis with 
Ir 

implications for anti-trust and anti-merger policies. The 

greater the degree of oligopolistic market interpenetration, 

other things being equal, the higher the level of intra-industry 

trade and therefore anti-merger policy may separate domestic 

oligopolies and their foreign -competitors. 
L 

Lars Lundberg's ( 1 9 8 2 )  article tests some hypotheses 
1'- 9 

the emerging theoretical work on intra-industry 

trtde using data for Swedish trade, with a' cross-section 
- - - a - - - - - 

analysis of the share of intra-industry trade in Swedish trade 

with different countries and in different product groups.-   he 

P 



group of countries will be affected by the size of 
, , the overall 

trade deficit or surplus. The greater the imbalance, the greater 

will the share of net trade, and the smaller share 

intra-industry trade. This measure is based on the degree of 

similarity of a country's export and import structure. The first 
-L --- --- 

hypothesis examined is- tha tkhe less - the-d i f fe r reTce  i n  factor 
- , - .- - a - -  . - 

endowments between the two countries, the higher the proportion 

of intra-industry trade. Sdond, the higher the average per - 

share of intra-industry trade. Third, the smaller the difference 

in per capi&income levels betwehn the two trading countries, 

;he higher the proportion of intra-industry trade is likely to 
/' 

/ 

be.. The data show that the share of intra-industry trade is 

higher, (a) the smaller the differen-ce in factor endowments 

a n d L c i  nc o m e - p e r - ~ ~ k t ~ k t w e ~ n S w e ~ d a n d  the t r ade par t ne r s , 
and (b) the smaller is the geographical and/or economic and 

- - - 

cultural distance to the trading partners.  heo ore tic ally, 
A. 

intra-indy-try trade is expected to be high if, from the user's 
de 

point of vikw, the individual products of different firms in an 

industry are highly dif3erentiated. The study concludes, first, 

that if high costs of sales promotion indicate product 

differentiation, we should expect high intra-industry trade in 

rnd~striea'th a highproportion of salesmen (SARI. This is not 
2 

cmfirmed 6 y  the data. In fact, the coefficients for SAR is 

negative. second', theory leads us to expect much trade in 
- 



J 

industries where - -- there -- are economies of scale associated with 

length of .runs, which is confirmed by the positive coefficient 

for concentration in big plants. Third, there is a link between 

the degree of standardiza-tion of the production process and the 

share of inter-industry trade. Finally, when knowledge is not a 

free good, innovations will merely lead to an increase in 

f irm-speciFic knowledge, giving the firm- a monopoly posi ti-ort, 
- - Lu -A . , 

leading to two-way trade within the industry. Thus, the larger 

the stock of firm-specific knowledge, and the more rapid . the 

t r  n -  - t h L ~ s t o c k , ~  the -gr ea te r --wiLl,~ep th~9hare-o~f 

intra-industry trade. 

Jeffrey H. Bergstrand's ( 1 9 8 2 )  study examines the scope and 

growth of intra-industry trade across various industries 

producing machinery and transport equipment (SITC 71, one of the 

four manufacturing industry groups, and compares and c'ontrasts 
* 

causes ofpi-Wi~iKEstry trade, ~t consLders€hat , among t h e  I 
causes, increasing returns to scale and product differentiation 

are expected to be prominen,t. Empirical investigation suggests 

that the degree of increasing returns to scale and product 

differentiation and the extent of government induced trade 

liberalization are important in explaining intra-industry trade. 

The hypotheses posited are, first, thst the greater the extent 

of product diversity, implicit in the trade between two 

countries in an industry as measured by a higher degree of 
- 

increasing returns, the greater the IIT. Second, the lower the 

degree of tariff and non-tariff protection, the greater is the 



trade liberalization increases intra-industry specialization in 

differentiated products. Third, as trade is increasingly 

dominated by product groups using widely different combinati'ons 

of productive resources, the degree of IIT falls. That is, as. 

trade is composed more of product classes with widely different 
- - -  

production methods, the share of trade-that is interzindustry -in 
- A - -  - -<zL " 

L 

character increases. Fourth, neither border trade nor* trade 
/ 

difference6 are as important in causing IIT as the other 

- ~&+akle~--Thd+~cxm&LtCrrrrrtsrF +he--s%&y=ar_e---as-=5s*fm . 
First, IIT does not appear to be merely an arbitrary conqequence 

of aggregation of products of essentially different industries. 
. / Second, IIT increases when pairs of countries specialize to 

exploit economies of scale in their bilateral trade. .Third, 

greater product differentiati~n in trade between pairs of 
-- -- 

coqntries in an industry is consistent with a higher degree of 

IIT. Fourth, neither geographic adjacency of' countries nor'taste 
- - 

differences becween countries were found to be prominent sources 

of IIT. Fifth, trade liberalization between pairs of countries 

tends to increase the share of trade that is intra-industry in 

. character. This reflects a penchant for industrialized countries 

to favor trade liberalization in industries where product 

diversity and increasing returns are propinent, and where the 
- - - - 

costs of reallocating productive factors are correspondingly 
- -- - - -- - - - - 

low. 



Havrylyshyn and Civans' ( 1 9 8 3 )  paper analyzed the determi- 

nants of a country's intra-industry tiade pattern in a cross 

section of 62 countries. Their study included a large number of 

developing countries, unlike earlier studies which have ../ 
//' 3 

primarily considered developed countries only. Their results / 

/ 

1' - - 
- 

show a sf rong confirmation of the - hypothesis that- intrg---- + 
.> - . 

industry trade is an increasing function of the 
I development, contrary tb Loertscher and Wolter ( 1  980). They also i 

- -- - - f o u ~ ~ h ~ ~ - f o r - m a ~ ~ a - c r t t s ~ o m s - m  i on -pr-mo-t e s-i ntra=i ndusLr-y - -; 

trade only if it exerts trade creating effects. From the above 

findings they concluded that development characteristics of the 

trading partners and trade liberalization are important 
?r, determinants of intra-industry trade across countries. 

All these studies lend support to the proposition that 
1 

intra-1kdusfi7-trad~ is, i h  Get, a real phenomenon. W i o u s  

economic and non-economic forces ,play an 

shaping the international trade flows among 

important role in 

countries. 

Summary 
a 

Drawing on the literature various country-specif ic and 

industry-specific hypotheses have , been derived for empirical 

test. The main hypotheses are that intra-industry trade 

intensity increases with a decreasing development stage 
- - - -- 

differential, market size differential, tariff and non-tariff 

barriers, distance, cultural and language differentials between 

trading partners, and an increasing level of development, 



- average 'marker r i m ,  product d i  tferentiation, a economies of " - 
-- 

scale, productivity, hma; capital intensity and level of 

aggregation. 

Empirical work on intra-industry trade has made striking 

advancements in a short span of time. It has gone well beyond 

the measurement of two-way trade and the methodological problem 
- - - - --- I - -  - - 

---- 

of "categorical aggregation. " Empirical studies have focused - ---- - 

.d 

emphasis on the determinants of intra-industry trade. Hesse 

(1974). Pagoulatos. and Sorensen, (1975)~ Finger- and De Rosa 
- - -  - - 

-- -- - - - - - - - - 

~ 9 7 9 r ~ o ~ (  ;9E~rtuiiaber~ ( 1 gA82 1, and Caves ( 198 1 ) ha& 
'+ 

explored the variations in intra-industry trade across 

industries in relation to industry characteristics. Loertscher 

and Wolter (1980) focused on vaqiations of IIT both across 

countries and across, industries. Havrylyshyn and .Civan (1983) 

have further extenaed the analysis of'the determinants of IIT. 

They focussed on the intensity of IIT across countries taking , .  
into account the trade flows between developed and developing - 

i 

countries. These findings reveal that various facets of market 

structures and. country attributes jointly determine modern trade 

4 flows. 

0 
An intersting aspect of these findings is that some studies 

r 

confirm the hypotheses that intra-industry trade intensity ' 

across i n d u ~ t r i e ~ s i n c _ r _ e a s e ~ w i t h   at^.^ ' n c r e a s i n g d e ~ p d u e t  
* F. 

differentiation, increasing scale economies., sreater involvement 

of multinationals, a greater ddgree of human capital intensity, 

decreasing trade restrictions and factor endowment differences. 



- - - &the= -st-u&huxmt-ra&i c-hepr U n f e  intra - i n h s t r v  

trade theories. For instance, Caves (1981)  is sceptical of the 

effects of trade restrictions. Scale economies do no6 come out 

statistically s'ignificant and, surprisingly, show up with 
' - 

negative signs. 

Loertscher and jolter (1980) found that the intensity of 

* 
stage differential, a ' deizreasing market ' size differential, 

increasing .average ma;ket size, and decreasing distance. between 
3 

D 

- -- - -  . 4 + ~ s u p p c s ~  +as=-feu&--for-t kFhev+& 
9 

t raltin-g-paTmTd 

development hypotheasis. The 'role .of ,common language' and-cultural - 
groups w-ere riot unambiguous~y classified. Trade effects of . 
customs unions were found important. Nevert,heless, all these 

t 

studies on.deterrninants of intra-industry trade lend support to 
4 

the proposition that intra-industry trade is, in fact,' a real 
. v 
----p --- ---- 

phenomenon, influenced by various macro economic variables among" - 

other forces, and not a mere st'atistickl artifact. 
- 

1 

0 1 

., 

- - -- -- - - - - - -- - 

- ,  

-- - -- - - - - -- - - - - -  8 



AN ECONOMETRIC ANALYSIS 

This chapter is directly linked to Chapters Two and Five 

above. In Chapter Two, a review of the theory and literature on 
-- -- -- 

- -- -- - - - 
L 

- - - - - - 

the determinants of intra-industry trade was undertaken. In 
- - 

Chapter Five, hypotheses on determinants of IIT across countries 

and industries as well, as related empirical evidence were 

presented and discussed. This chapter .sets out to test 

empirically some of the hypotheses discussed in the preceding 

chapter. Econometric results are presented and discussed. 
- - - - - - - 

Following earlier notable studies, such as those of Hesse 

(1974). ~agoulatos and--Sorensen (19751, F-inger and I)e Rosa - 

( 1979) , * Caves ( 1980). ~oert-er and Wolter ( 19801, ~undberg . 
L 

(1982), Toh (19821, Bergstrand (19821, and Havrylyshyn and Civan 

( 1983)~ the econometric reiults below are presented and 

discussed in relation to: 

(a) determinants of IIT across-countries; 27 countries which are 

- - t~rrnFnaRts of IIT in bilsteral t r p n -  
9 

Canada and six of her-major trading partners -- the U.S.A., 

Japan, U.K., W. Germany, France and India (time series . 

'* 

- 

- 240- 



(c) determinants of IIT across industries (cross section 

analysis). 1 

In section 6.1, the determinants of IIT as e'xplained in 

(a)-(c) above are briefly explained; and in section 6.2, the 

methodol&y followed in the empirical investigation is outlined. 
a - 

Econometric results are-then reported in se=tion 6. , 6.4,- and - --- 1 - - -  

6.5. A comparison of results from this studyjwith similar 

results from other studies, as' well as a .discussion of 

- - - - e e o w e r  i - e g r + b I e m s = = v t m k e r ? e ~ ~ -  the- ~ S t i m e i  m-+~k--- 

as autocorrelation and multicollinearity) ' a?e also undertaken in 

the last three sections. s 

* 

6.1 - The Independent Variables 

Various country-specific and industry-specific variables 
P - - - - - - - 

7- 
-- . - 

, have been' constructed and used as explanatory variables -in the 
4 

regression analyses. Since the vari,ables were discussed earlier 
+ - - 

in Chapter Five, here they are listed and used with no further 

detailed explanation of their construction or meaning. 

Country-specific determinants are basically derived from such 

macroeconomic variables as GDP, per capita income, and 

i 
population. They are as follows: 

(A) Average Level of Development (ALDjk) 
- -- - - - -- - - -- -- 

( 8 )  Average Development Stage Differentials ( A D S D ~ ~ ) ~  
P 

.- 
-- - - - - --- 

4 (C) Measure of Income Similarity (ADSSljk) 

I See Chapter Five above. 



1 

(E) Average Market Size Differentials (DMSjk) 
a + 

1 

(P) Measure of Country Sizes (ADSS2jk) 

(G)  The Distance Variable (DIsT~~) 4 

(HI Language Group Dummy (LNGjk) 

(I) Cultural Group Dummy (CU~jkl 

(J)-Customs Union Dummy (CUSUjk) -- - -- - +-- 

-- --- - - - 
- 

* 
- - - - -  - -  - -  - -- ----- 

~ h e -  lndustry-s&kif ic Determinants used in this study are 

(b) Economies of Scale (ESC~) cs 

(c) Level of Disaggregation (LADG~) 

- . (dl Tariff Protection (NTP~) 

(e) ~ffective Tariffs (ETWi) 

(f) N O ~ ~ J T $ ~ *  Tariffs (NTWi) - 

(i) wage/Employment-Ratio (W'Ei) 

(jIqShare of Wage Costs in value added (wS~) 
i 

If all the statistic& series were available and if our i 

knowledge of economic processes were complete, we could 



IITQ = The AQUINO-corrected measure (equation (3.13) 

Each of the IIT variables. was regressed on the explanatory 

much room for empirical experimentation remains. 

In total, series for 25 independent variables were. tried. 

Some of the variables were developed in this study while others 

have been suggested and used in previous studies. A number of 

statistBiEa1 series are simply not available, although they could 
- - - -  - - -- - 

be .d-qveloped at a very high cost. 
- 2L - - 

6.2 Method of -Analysis 

chapter. There are three different measures of,,IIT -used as 

dependent variables in this study. They are; 

IITB = The G-L unadjusted measure (equation (3.5) 

IITC = The G-L adjusted measure (equation (3.9) 

4 1 

variables listed above, and three dummy variables to be 

explained below. Multiple regression analysis was used. However, 

simple regressions were also run in cases where 

multicollinearity was s6 rampant that multiple regression' 

analysis failed to produce any statistically significant 

coefficients despite high values of R2. 

Both cross sectional and time series data were 
-- - -- 

country-specific analyses, but, due to lack of the 
+ - 

data, only cross sectional analysis was done for the-industry- 

specific analyses. For the latter analyses, different sample 
z 



-- 

~ ~ z e s - u ~ r ~ e x p e r i m e ~ T ~ ~ w T t L ~ F ~ i n s t a n c e ,  a sample of' 16 
3 

I 

- - in one case while in other cases sample 
* 

sizes were 19 and 29 industries -- all 3-digit SITC-SIC 

levels. 

The three IIT indices were ixpressed in percentage form. 

The explanatory variables for. the industry-specific analysis 

were also all expressed in percentages,' except the level of 

aggregati.0"-- ( L D A G ~ ~  variable which is an integer- (the number of - - - -- - 

industries in a )-digit SITC group): and those in .the 

country-specific analysis were expressed in various units. Both 
-- - - -- 

- 

Iinear and non-linear (logarithmic) multiple regressions were 

/? run. Earlier studies have used both functional forms. Further. 

simple correlation matrices were also computed. . Silnple 

correlation coefficients are employed as a method of detecting 
I 

the presence or absence of multicollinearity. Park-Glejser tests 

are also used. 

6.3 Determinants - of Intra-Industrx Trade Across '~ountr~es: - 
An Econometric Analysis - 

* +- 

The % del estimated is presented in equation 6.1 below:' 

+ - - + ,. - + 
1ITBjk f(ALDjk, ADSDjk, AMSjk, DMSjk, ADSljk, - I 
IITCjk = + + t 

11TQjk 1 ADSZjk, + DIST, LNGjk, CULjk). ( 4 . 1 )  

A concordance between SITC and SIC was constructed for this 
A - 

f .  r7 

See Chapter F i v e f  or a detailed discussion of this hodel. - 



- Tab1.s 6.1 through- 6.5 show econometric results based -on - - - - - - - 
- -a - linear nd double logarithmic m~dels using c,ross-sectional data 

-. 

fpr the yea& 1980 and '1 962. In each of the cases the sample 
. . 

included 22 --countries. 

Tables 6.1 and 6.2 show regression rpsults based on linear 1 - 
- models, while Tables 6.3 and 6.4 show results based on 

non-linear, double mic regression results, Tables 6,5ia) - - - 
- -" - -  

through 6.5(d) matrices based on the cross ' 

* \  - 
country..data. % 

2 

2 i 

It ,is postulated that IIT .between countries -- is an 

increasing function of the average of their levels *pf develop- 

'ment as measured by per capita incomes. (i.e., ~ypothesis 1 in 

subsection (5.1.1) of Chapter ~ive). 
I ' 

I .  

-- 3e-e-sti ma-t-edc0eff ki5emirantheaverage+w &Fo+ckvehp- 

ment ( A L D ~ ~ )  is positivl. qs hypothesized whenever it is 

stabistically significant at conventional levels (as Tables 6.. 1 

through % 6.4 1 .  It is statistically different from zero, at 

le& at the percent level of significance in most of the 
--k 

equatkons (e.g., equations t 4 ,  5; 6, and 7 of Table 6.1). It is .. 
significant at 1 the percent level inequation 4 of Tables 6-1 

and 6-3. 

------------------ 
- 4~ first, a sample of 27 countries was employed but 

subsequently_most of the LDC countries were dropped. It was 
observed that when developing countries were included in the 
sample only the stage variable appeared significant. 
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1 

& - 
C . = .  

P 
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4 
. . 

. L  I - -- 

- -The coefricient -rangeg-m-l.:82 to 4.75 in the linear 
I . + 

r n a d e L ~ w - W - E ~ - ~ ~ g . i f i c ~ a ~ n v e ~ a l ~  levels,- whereas 

in the nonilinear models, it is about 0.52. 
L .  

/ - 
'These iesul-tp are different ' thin those Bbtained by 

Loertscher and Wolter (1980). In their linear -models, the 
1 

is positive while in the double logarithmic regressions 

is neg8tive. But their e s t i m s -  are statistically 
\- 

I - - - - 
-- - -  - -  

-- - 

insignificant in both cases. - A - -- - 
'i 

However, ,Pagoulatos and Sorensens' (1975) findings support 

the .hypothesis. The coefficient for the income similarity 
- 

0 ,  - 
v a ~ = ~ a  b1eL was-form+pposit-we-as -eXpeec t eaTtwaSsi~f i can t at 

.d 

the 1 pirc+nt level, suggesting that similarity in hcome is 

indeed a-n important factor in influencing the intensity of 
4 .  ' -  

intra-industry trade.. These different results may be due'to the 

use of different proxies for the average leve development 
J .  # ,  

variable in the two studies. Loertscher and ter (1980) J 
----. 
employed average per capita incomes- o'f the bilateral trade ,-- 

partners; whereas Pagoulatos and Sorensen used an industry's 

share of export and import relative to total export and import 

as the measure of income similarity. It is to be noted that per ' , 
" L 

capita income is more closely associated with the demant side of 
% "  

the question whereas the share of an industry's edport 'and 
'1 

import, particularly in manufacturing outpup, is closely 
a 3 b , -  

associated with the supply side. 
- - - -- -- - ---- -- 

-- 

' . a  A .  , 

------ ----.-------- * a  
> .  

These--- varfarshcome similarity instead of .'. 
level of development. b . 



Havrylyshyn--a~-CivanU-tF~) recently 'foufi-trnmgg 

con•’ irmation of the "stage of development'" hypathesis. Their 

different results may have been affected by two facts: (a) they 
& 

employed per capita income as a proxy measure for the level of 

development; (b) a large number of developing--countries were 

included in thejr sample. Loertscher and Wolter sampled only 
- -- - -- - 

- - - - - - -L -- - - - - - - A 

- OECD countf ics and-their proxy measure (as discussed-, -earlier) 

was an ' r  average of per capita incomes of two trading partners. 

Loertscher and Wolter (1980) noted that "No support is found for 
- - - - - - - 

- - pp &- - - -- -- - - 
- -- 

t-he 'average development stage', hypothesisw (p. 287 )LFlhi~= 
Havrylyshyn and Civan observed, "we show in the paper that with 

developing countries included the stage of development is in 

fact a very important determinant of the level of IIT" 

{Havrylyshyn and Civan, 1983, p. 112). - 

In this study, a number of developing countries have been 

included in the sample of , 27 trading partners.6 Regression 

results are consikstent with those of Havrylyshyn and Civan (as 
1 

? far as the development stage variable is concerned). 
I 

-C, Thus, evide ce in this study shows that the average 
* 

development stage is one of the imp.ortant country-specific 

--determinants of IIT. A higher level of development enlarges the 

scope for the realization and expansion of trade in differen- - 
t i a t e b - p r o d u c & & e % w e ~ - t ~ a ~ a ~ ~ _ t r i ~ e s .  Th i s (-- - - -. - - - - - - - --- - - - - - - 

These-resuI_ts barre not been%&worted in the Tables. It is 
noPiceable :thaf%when develo countries are included in the 
sample opJy the development variable appears significant 
at the 5 percent ~l~evel. variables seem to have no 
ef feet-.on the variation. .of IIT. 



appears -- ---- to - hold irrespective of fh'e &ernat;l ' x x ~ & e L i n & b u f  - 

6.3.2 Averaqe Level - of Development ~ifferential\p~~~jk) 
\ 

I 
As noted under hypothesis 2 in subsection -5.1.2 of. Chapter 

Five, ADSDjk is another proxy for average development stage. 
-- -- 

ADSDjk is the absolute difference between per c-ita- incomeF ofp- 
-- -- - -  - 

< 

" - - 

two trade partners, j and k. Here, SIIT/SADSD < 0 is expected. 
i> 

Tables 6.1 through' 6.4 results show that in most of the 

insignificant at conventional levels, and vary in sign across 

equations. However, in equations 4 and 1 of Tables 6.1 and 6.2, 

respectively, the coefficients are statistically different from 

zero at the 5 percent level with the right sign. The coefficient 
8 

estimates vary from 0.20 to 1.38. r 

p-- - - --- - ACcordmg7FTables G5-(a) through 6.5(d), the variable 

ADSDjk does not seem to be highly collinear with other vari- 

ables. Hence, it seems multicollinearity cannot be advanced as 

one of the major reasons for the poor performance of the 

variable. 
/' 

.The expected sign associated with this variable was 

negative.% It is posited that in a cross-country comparison, a 

country's share of intra-industry trade is inversely related to 
p-p- - 

the absolute difference in bilateral incomes per capita. 
- - -  - 

Loertscher and Wolter (1980) present results to this effect, 

Their sample consisted of OECD countries, the period being the 



Their estimate on ADSDjk was statistically early - - 7!&.-- - -- pp- 

significant at the 1 percent level (~oertscher and Wolter, 1980, 

p. 287, Table 1). Thus, it is possible that the same measure 

used in the current study may not have been a good proxy for the 

development stage differential in bilateral trade relations in 

context. 
I 

- - - 

>' #r 
<, - - -- -- 

6.3.3 Similarity @ Development Stage (ADSljk) 6 In order to resolve the above problem,, we mploy another 

measure--== DewelapmeaL = a g e  

defined as the ratio of the per capita incomes of the trading 

p/ partners. This proxy for developme t stage has not been employed 

in any previous study; it is one of the ngw variables con-. 

structed in this study. A reasonable hypothesis for this vari- - 
able is that IIT will be greater for a developed country such as' 

CZiiada,the-ighertheper cap i t a i nc ome ==he t r adi3~paTttn~sSS 

considered. It is argued that the share of IIT will tend to be 

higher between countries with close factor proportions than with 

differences in factor endowments. The higher the capital-labor 

ratio the greater will be the per capita incomes since income 

per capita is an increasing function of the capital labor 

ratios.' Countries with similar factor endowments will tend to 

produce similar groups of commodities with product differen- 

tiation.. Intra-industry trade, therefore, will tend to be higher 
- - - p- -- - -- 

between these countries. Thus, ~IIT/GADSI > 0.- 



, 
Tables 6.1 through 6.4 show that this measure performs 

relatively than terms of the signiMcance of 
= - 

the coefficient associated with it. --. 
- a  The . 3 f f c i e n t  is 

signipant at the 1 and ,5 percent level i n  y m e  equations 6 . 
/ 

(e.g.',' equations 6 of Tables 6.1 and 6.3). The cjefficients in 
/ -  

/ 
all these cases are positive. / 

The above ev-idence suggests - tha t this i s/a better-an&--more--- - 
'," u - L - - - -  - - -  - 

, 
revealing measure of income similarity betwken countries; Hence, 

i 
/ in further research this measure is wortyemploying as one of 

9 

6.3.4 - The Averaqe Market Size Variable (AMSjk) - 4 
i t  ted h hypothesis 2 in sub-section (5.1.2) of As 4 q 

7- 

Chapter Five, intra-industry trade varies direct$?~ith 
% * average 

market, size partners. A large market size 
. . 

/ 
f 4 t h r  grawth in CD is consideredaannindi=t~o U & m p r o w d -  

/ A 

accessibility to expork markets, for large markets imply high 
/ 

/ supply and demand responses, (see Wonnacott and Wonnacott, 1gT5: 

Loertscher and Woltqr, 1980). 
/-J -J As Table 6.1,and 6.2 show, the sign associated with the 

, 

coefficients average market size in general 

positive as po~tulated. Out of 19 equations; it is only in a few 

cases that the sign turned out to be negative. In those cases 

where thecoefficients are negative, the estimates are - not 
- - 

at the 10 percent level. The 

coefficient estimate; for this variable are positive and 



significant at the 10*~er~ent level in equations 1 and 6 of 
- -- - - - - - - 7 -  - 

Table 6.1 and equations 1 and 2 of Table 6.2. The coefficient 
9 

ranges from 0.01 to 6.42 in -the_ cases where it is positive and 

statisthlly significant. 
J L L  t 

In the non-linear models, the estimates on this variable . 
'+ 

are statistically sigfiif icant at least at th; 10 percent level 

irr most-of the 'equations. - In equation 9 - of  able- 6.3- and - - -- 

.'u - - -- - A 

equation 3 of Table 6.4, the coefficients are statistically 

significant ap+the 5 percent level. As compared to results from 

t 
associated ' coefficients of this variable turn' out to be - 
riegative', Sdch as ifi equations 2, 4, 6 ,  and.3 of Table *6.3 and 

equations ,4 and 5 of Table 6.4. < * -  

Loertscher a and Wolter. ( 1  980) found a posi,tive relationship 

in both linear and non-lkear models.  heir estimates were 
-- 

--sigrrific-an t-a t-t be- to p e ~ c e n  tlWeI:p- 
a 

1 

The negative sign was ,unexpected.  here is . no obvious 

explanation f ~ r  this sign change. One planation could be that 
.- ' I  

the ( A M S ~ ~ )  variable used here is not appropriate for capturing 

the effects of the true market size 0% the trade partners. 

Second, the nonLlinear models may be misspecifications of the 

relationship under consideration (whereby the estimates may be- 

inaccurate). - 
-- - - -- - - - --- -- 

  ow ever, the link between IIT and the average market size 
-- - - - -- 

should not be overstated. On the demand side, diversity of 

individual consumption patterns probably varies'considerably 



-" , 

- - - -. --- - - 

among countries of equal size. So the number of varieties of a - 
'r 

product-&maiidedin~country would be only weakly related. to 

the size of a country. Havrylyshyn and C* (1983) +found that * 

/' 

, "Size of a country, whether measured byApopulation or 'GNP, does 
a 

not seem to -have any influence on the level of a countryls * . . 
intra-in&ustry tradew gp. 133). Bes?dei, it is also argued chat* 

1 

while a large economy may -permit greater opportunities for scale _ --- 
- - - - 

- - 

economies to occpr in individual industries, a large size also 

means less. - border 
. - 

trade: In this situation, the two may have %, - 

counter-balancing ef fec$'s. 
- 

- - 
----- --- - -- -- -- - -- - 

As far =s ' the issue of mult'icollinearity is concerned, 

simple correlation,,coef'f icients (Tables 
, ' .  

are used as a simple rule of thumb to indicate its presence.7 In 
" 

the linear models, the variable AMSjk is highly collinear with 

DMS j k  with a,/simple coirelation coefficient of 0.9998 for 1980. 
/ -  

-. ,f- 
and with ADS2 jk with a simple correlation coef f ic3xnt&L883~,---- 

-- 
,I 

+' + I * 2 

for 1962; (See Tables 6.5'(a) and 6.5(d).)"~his' collinearity 
. - 

between AMSjk and ADSZjk did not affect our results in Table 6.7 . - - . , 

. because no regression included "these variables as joint .. - 

independent variables. In the non-linear- models, as   able 6.5(b) L -  - 

and 6.5(d) show, AnSjk is again collinear with ADS2 v i l h  simple . 

correlation coefficients of 0.9404 and 0.9218 for the years 1980 - 
and 1962 respectively. . One of the consequences of  

mkicollineafi+y~.-apart fmnr35xmortion ot standard errors', is ------- ----------- 
\ 

T h m  i q  ~ l c s s b n d a c d  *+ f ,- .~ m.r~t:m..ll:~ - - , a  
tests are, in a a r u o L ; ~ 9 7  . 

out. 



- variabPe - - - -- - -- - - - /' 

the possible, change in signs on coefficients. This may,&lain 

some of the changes-i-n-signs in the l o g g r i t h m i c  rp,,&Fg. m , 

0; t>e whole, . our results show thet"6his vakiable is an 
/' 

importafit determinant of IIT. These 
, 

w. /' 

- with the general proposition - A that IIT is an increasing 'function 
! 

/dze of, the trade partners in Lila era1 of the average-mark i 
trade r e l s  The regression analysis seems to lend &me ,,( * 

- variabPe 

1 

4 

- - -- variabPe - - 

support to the vLew of -the argues that a+ vleast 
1 

certain proportion df IIT is mere>y\cros~-hauling, border 'trade. 
i 

4 

This capturing the effects of Canada's border 
- - - -- - - - -- - - -- - - variabPe variabPe - - - -- 

trade with th nited States. The relative market size effects 
, i 

on IIP need to be investigated further. 

I 

/-- 
6.3.5 Market Size ~ifferential ( D M S ~ ~ )  i 

> :L 
4 

t It is postulated that IIT is high if the difference in 
7 4 

, trase, partners' 'market sizes is small, and low if the difference . 
- - - - - - - - - - - - - - variabPe - - 

in sizes is big (see L&W ( 1 9 8 0 ) .  MS~~=IGDP~-GDP~] is the proxy 

used here for market size differentials. 

-There appears to exist a negative relationship between IIT 

and DMSjk as expected. Tables 6.1 and 6.2 show that whenever the -. 
estimated coefficient on DMSjk is statistically significant = at 

the 10 percent level it is also negative. 

The coefficient estimates ra-nge between 0.01 - and 0.22.- 

. - 0 . 1 G  and was statistically signiiicant at the 1 percent level 



, 

7 
- - -  

- 
- 

of significance. 
- --- 

~ h i r e s u l t s ,  therefore, show that the variable D~sjk is 

also bne of the importqnt determinants of IIT and that Canada's 

intra-industry international trade is inversely related to the 

market differential with her trade partner countries. It 

suggests that if the inequality of the markett sizes of the 
/ 

partners is reduced, the share of IIT will tend 
- - - - - - 

to increase. This- is true irrespective of the functional forms 

of the models usgd, as Tables 6.1 through 6.4 show. I 

, 

-- -- 

- - - --- - ---- - -- 

t-- -- 

6.3.6 Similarity of.Market Size (ADS~) - - 
- 4 One more variable was constructed in order to captu e the 

market size effects of the bilateral trading partners.  his 
/ 

variable is ADS2jk. It s p e ratio of GDPj to GDPk, where j and \ /  
t 

k have their usual notation; and is a proxy measure fog market 

size similarity between trade -- pa r t n e r countr-ie~rhus -A- 

- - -- 

\ .  611~jk/6A~S2jk > 0 by hypothesis. Note that, like ADSI, this is 

a "newn- variable, it has been constructed and used for the first 
6 

time in this study. % - 
A reasonable hypothesis for this variable is that' IIT will. 

be greater for a developed- such as Canada, the higher n 

the GDP of the trading 
I - -I 

/ Tables 6.1 through 6.4 show that the variable (ADS2jk) is 

/ an i m p a t m - - - m i * a t t  O W I T .  The coefficient on ADSZjk is 

positive, as v t e d ,  am5 s t & - i e i c a f  Lp - r r i  from zero at. 
d 

the 5 percent signif icancg level (e.g., equation 6 of Tables 6.1 



and Table 6.3 and equations 9; 3 of Tables 6.3 and 6.34 
' 

- - - - - - -- - - - - 

respectively). It is interesting to'note that, in this case, the 

concept of IIT used does matter. The variable performs well with 

the G-L adjssted measure (IITC) as compared to the two 
0 

alternative measures. The coefficient ranges from 0.22 to 5.20. 

5 

6.3-7 ThehDistance Variable ( D I S T ~ ~ ~  - -  - 

. The distance variable has been used as a proxy measure far ' - 

transaction costs. It is hypothesized that the lower the 1 
transaction (transport) - costs.between - - - - - - - trading - - - centers - - -- the higher - -- 1 

- - -- 
, f -- 

will be the degree of IIT (i.e., ~ITT/~DIST < 01.' 

In all regressions where the distance variable is included, 7 ,  
4 I 

the estimated coefficient on this variable appears . with a 1 I 
negative sign as hypothesized (Tables 6.1 through 6.4). It is 

- i 

statistically significant at conventional levels i 

- - c~~-i;orrsi;*t he-t-ab2es- 

1n the linear models the coefficient is about -0.002. It - 
ranges between -0.21 and -0.61 in the double log models whenever 

it is significant at conventional levels. The results of this 

study are consistent with those of Loertscher and Wolter (1980). 

$ Their coefficient on this variable has a negative sign and is 

significan the 1 percent level. t 
i' 

- - 

- 



. 0 

a cobon c&tu&, ranguage, and a common border, the intensity 

of IIT betweed them would tend to be higheg (i.'e., 
I . , '  
'~IIT/~CUL > 0, ~IIT/GLNG > 0). 

The coefficients on the variables for- culture and language 

group are generally positive as posited.when they are signifi-- *. 

- -  - - -  - - - L  -- - -- ----- 
cant at conventional levels in non-linear regressions - (-see 

T 

- - 

equations 2, 3, 4, 6, 8, 10, and 1 1  of Table 6.4). 

In linear models (~ables 6.1 and 6.21, the estimates for 

they are significant at the 10 percent level only in one 

instance (equation '8 of Table 6.2). These findings are generally 

in agreement with the study by Loertscher and Wolter ( 1 9 Q 0 ) .  

They may be important determinants of IIT, but their direction Z 
o\ effect appears to be unclear. The results suggest that not 

m u 9  emphasis should be placed on them. ~conomic agents probably 

desire more variet-ies of a certain good regardless of cultural 

and ethnic characterist-ics. Snob and ba-nd-wagon ef iects are 

found in most societies irrespective of the above attr-ibutes. In 

any case, culture add language, among other socio-political .a % 
institutional factors, do exert their influences in shaping and 

determining trade relations among countries. However, they may 

not be - crucial - - determinants - - - - - - - - as - - - compared - - ts other econorni-c forcis 

in determining the strength 'and direction of intra-industry 
f - - - - - - - - - 

international trade. v 



* 

t 

- -- - -- -- 

. In cornparjson to earlier studies on the determinant~ of 
- - 

intra-industry trade, tXT--mf ii€FiKing r'esults of our 

regression results shown in Tables 6.1 through.6.4, are the , high . 
I 

proportion of the variation explained. ~o'ertscher 'and Wolter 

(1980, p. 288) obtained an R* value of .I47 in a cross country 
r 

analysis: Havrylyshyn and Civan's (1983) .regiessions yielded 

adjusted R2 values of .7704 to .7806, ('unadjusted R~ of .7855 to 

.7960), which is-extremely high for both cross section data, and _ _ _  

also considered fairly high for time-series analysis. Our 

results appearoto be between these two extreme cases. > 
- - - - - - - - - - --- 

-p - - - 
7 --p- 

The R2s in this study appear to bejfairly reasonable. I t  
/ 

shows in some equations that over 50 percent variation of IIT is 

explained. 

6 - 4  Country-Specific Determinants of IIT Over Time: 1962-80 0 
In this section the results based on time series data are 

reported. Country-specific determinants of IIT are discussed for 

a sample of six countries. Thus, bilateral trade relationships 

between Canada and each one of her trade partners are 

investigated for the period 1962-80. 

Tables 6.6 and 6.8 present results where the dependent 
- - 

variable is either IITB, IITC or IITQ. The list of independent 

variables here is similar to that of the preceding sections. .The 

India, Timeand aLher-cnnstraintc dictated the choice of only 6 
a 

out of 29 of Canada's trade partners in the sample. 
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'AS noted before, by hypothesis, B I I T ~ ~ / ~ A M S ~ ~  -. > 0. ~ables , 

6.6- and 6.7 show the coefficient'estimate on the average market 

size variable ( A M S ~ ~ )  variis in sign 'throughout the 18 equations - 
s # 

' e 

t ektimate'd. The highest "tux statistic is 1.42 (equation 4, Table 
I 

6,6). It is associited with the only - -significant - estimat'e -- - on - -- - 

f - 
AMSjk. otierwik, coeffici'ent estimates on AMSjk are inLsignifi- 

' cant at conventional levels. It 'appears that when the coef- - e 

ficient xis a statistically different from zero at conventional 
-- - - - 

- - .  - - - - - -  - - - -- --- - - - - - 

levels of significance,- the' estimate is positive,' implying that 

there exist; a positive relatiinshi0 between intra-industry . 
. trade and averageLmarket skze of' the ,trade partner countries. 

+ 0 Q 

The variation in-sign aspect i& similar to the res"1ts based on 

croqs sectional . data discussed before.. =-However, no strong 
L - 

T " - - . . -  
-- - - - - - - s uppo~t -i s f oundLf-o r -t b sxa r~ia_blein7t'imePssrieesresu_Lts3~ 

6 . 4 . 2  Market Size Differentials.(~M~~jk) 

Here,' it is hypothesized that BIIT/~DMSD < 0. As far as + 

- " - 
I; DMSjk is concerned, ifi coefficient estimate appears to be 

, . 
negative, ' a s  ' expected, whenever the coefficient is significant 

9 

at conventional levels *('equations 5 of- Table 6.6 and equati'on 4 
I 

of Table 6.7): Again; 'these re9ults on DMSjk based on time 
-- - 

'series dta, ingeneral, are cbnsistent7lth thosee based on 

l _ l  cross sectional & t a  ~ b f ~ ~ + . t - a r r & ~ ,  d~  fa^ a> .= the 

4 

direction-'of IIT flows is concerned.. 



6.4.3 Average Level.of ~evelopment' ( A L D ~ ~ )  - - 
$ 

IIT is expected to vary directly with.A~D, i.e., 

611T/6ALD > 0. The coefficient of the average. level of 

development variable (ALDjk), . is positive whenever the 

coefficient-is significant at least at the 10 percent level. 

Note that in the case of Canada-India bilateral trade, the - - -- -- 
- - 

- 
coefficient estimate on ALDjk is negati;e with a large t value 

in one case (equation 4 ,  Table 6 . 7 ) .  One plausible explanation 

is the different attributes of these two countries in terms of 
- - - 7-- - - - - -- - 

- - 
--- -- -- 

- - 
-- - - -  - - -- 

capital-labor ratios and per caplta incomes, beside other 
t 

socio-political, institutional, religious and cultural factors. 

6 .4 .4  Average Development stage Differential ( A D S D ~ ~ )  

Tables 6 .6  to 6 .7  show that the coefficient on this 

variable is p-Q~i~si~ee~whene~er the ~ s b  - -- -- -- ' e i c i q n i f  iratat-&he-- - 
5.percent or 1 percent 1-1s (for example, in equations I ,  3 ,  

and 4 in Table 6:6 and equation 4 and 9- of Table 6.7). I,t can be 
, 

nbted 'that in the iime series data, the coefficient adsociated 
'.. 

with ADSD in gen;ral is positive; although -it was expected to be 
+ 

negative. Likewise the estimate on ADS1 jk, anothe;3fir'mtg..rn_easure . --\-- 
for the development stage differential, is negative whenever it ----- -- 
is statistically differentwfrom,zero at least at the 10 percent 

-- - ---- *level, eeepf i n  the case ofTnaK(seeTab1e 6 . 7  equation 6 ) .  - 

PrebaMp t h i s  measme  here i3 ~rpmring income dispersion 

between trading partners rather than the development stage 
- 



-As far as ADS2jk is concerned, the .coefficient estimate is 

positive whenever it is statisticHlly significant at conven- 

tional levels. For predictive purposes, this variable may be 

employed in future research as it seems to perform better. 

6.5 Determinants of TIT Across Industries: Empirical Results- 
a 

The basic model used to test industry-specific hypotheses, 

as described in Chapter Three, is: 

-+-----f + - -  % -  * *  * ---- ---- -: -- - --- - -  - 

ESCi, LAGGi, KINi, SARi, NWi, ETWi, 
IITQi - + + 

NTPi, WEi, w S ~ )  
(6.2) 

where 
\ 

4 

- IITBi = the value of intra-industry trade for industry' I 

i I ,  ..., 29) (as estimated by the-unadjusted 
I G-L index). 

- - - - --- ---.-pp 
IITCi = the value of intra-industry tradefor industry 

i as computed bylthe G-L adjusted index. 
9 

? 

fITQi = the value,-of. intra-industry trade for industry' 
i (for the same sample size),, as calculated by 
the' Aquino-adjusted index. . % ; 1 

The hypothesized industry-specific determinants of IIT are: * 

PDi = product differentiation in industry group i. 
.- 

__ SARi = Sales-Advertising Ratios. * b --_ P 

ESCi = Economies of Sca)e in industry i. 
-- - - - - - - -- r- 

LAGGi =-Level of ~ ~ ~ r e g a f i o n  in a given SITC 
_ - -i-RdtfStrI;a& €JPeq3- 

KINi = Capital intensity in industrydi. . 



. 4 -  

'NTPi = ~orninal Tariff protection in industry i. 
', f ,  

 hi ' =  Efective tariff rate in industrial group i 
,(wilkinsonls estimates);. * 

, ,WEi = ~age/~mploym&nt ratio ,in industry -= i, (total , 

- wage costs divided by the number ,bf employees). 
f 

=WSi = Sha.re of wage costs -in 'value added in industry i.'. 
- - - - - - -  

- 
canadia-n indust-ry specific- IIT is hypothesized to vary 

directly w'ith' PD, ESC, ?SPR,'WE, and WS and inversely wjth LDAGI 
. ,  

I 
1 1  

NTW, - N T W ,  and N T P ~ -  I relationship td KIN is a priori 
- 

- - - * 
I . -  -- 

- - -  - 
-- - - -  - 

- - - - -7 

--- - 
-indeterm$ate. (See hypothe~es 5 -through 9 Pn Section 5.2 of 

Tables 6.9 and 6.10 present 'the regression results. 
%+ 

. - 

C. 
3 .  . .  

6.5.1 Product Dif ferentiation (PDi.) - - -- J ,  il 

dh' increasing functioq of product differentiation ' in,. .an 
J &' 

-&du;trial gsoup. The concept ofPprodu=t differenribtioi .a4*dl*its  
- .  

measurement (as discussed earlier) ,: itself is a debat@blee issue.-: 
* ( 1 

since' there is no precise and direct measure 'of product/ ' .  
I .  

diifepbntiation, , two alternative proiy variables havb : been L q[ - - .  
-L . - -  

; employed: PDi and 'SARi . First , the ~ u f  ba;e,r { 1-9-70) proxp'hea~ure '-, 

- * - 1. " I  

(PDi) %as calculated for each SITC gr6up of  anad ad en. ., . , 

-- cmresponditrgSTCTIasses anii then used as an explanatory '. I' 

I 

,.. -------- . . 
'  he construction of these variables is erplained'ih Chapter 

= _  

Five. c . *  
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L I 
>* -. 

PDi is positive and is about 0.12. It is significant at the - - 

4 
1 * 
?; 
a 

level in four cases shown in the Tables. f \ second, it- is posited that the high. costs for sales A % 
5 
:T 

indicate product differentiation. Theref ore, sales to f 
1 

dvertisgent ratios ( ~ ~ k i )  were employed ds another proxy . - i 
2 

i 

- - measure for- product -c%kfferentiati-on; A % -  ~ f i 1 F 6 ~ ~  and (b) + 7 
_ -  - -- " -- - _ __ _ _  ll -_-- - .  - - -  

show, the estimate on S A R ~  is negative in a +  number of cases. . d 

However, if the coefficient estimate is statistically J 

s i gn i f icanLatthe 1 0 perceaW-,--i-&-t-es Q -be paskt ive . 
P 

, Hence, the evi-dence appears to suggest that there exists a f 
I 

, 

positive relationship between SARi and IIT, although there is no 

strong support for this variable. 
t 

These results are consistent with those of other studies as 

- + far as direction is concerned. Loertscher and Wolter (1980)~ 

LfimrrdTh-e~Ef-ffl~entpositive - but stat istically - insignificant 

at convent ion21 levels. ~i kewise, Pagoulatos andd Sorensen ( 1975) 
- --- -- - 

- - 

obtained he same resulis concerning sign and significance of a this vayi ble. Results from this study, however, show that the 

coefficient ispositive and significant at the -conventional a 

p. 

levels in a few cases. Hufbauer's ( 1970) proxy measure seems tb 
2 

perform better. 
1 

- -  As far as the SARi variable is concerned, our results are 

consistent with those of Lundberg (1982). The estimated 

coefficient for SARi was negative in Lundberg's (1982) study. In , 

our case, also in most cases the estimated coefficient on thjs 
- - -- 

.-- 



variable is negative. 

6.5.2 ~ariff Variables (NPT~, NTWi, E W ~ )  - 
It is hypothesized that the degree of IIT is a decreasing 

"function of tariff protection (any kind of trade restrictions) 

i.e., SIIT~/STNP~ < 0, 5IITi/GNTWi < 0, and 6IITi/SETWi < 0. 
* 

Tables 6.9(a) through 6.9(b) show the-following. First, the 
- - - - - - - - - - -  - - - - -- - - - -- -- - - 

. e-stfmates on.- NTPi -"are negativeL -as ' expected. But -they -aTLe - - -ma- ..- 
statistically insignificant at conventional levels (especially 

in case-1 Table 6.9(a)). Second, the estimate on N Y ~  is I 

egative as expected and significant at conventional levels, 

in equations 5 through 9 of Tables 6.9(a) and 6.9(b), 

but changes in the signs of coefficients are also obs~rved. For 

instance, the coefficient is positive and significant at the 10 

k r c e n t  level in equation 5 of Table 6.9(b). Third, in the 
- 

non-linear models the coefficients on the, varhb-1le - N W  --- i a r ~  

consistently positive regadless of the IIT indices used and the 

combination of variables employed as tables 6.9(c)- show. Fourth, 

the estimates on ETWi are negative as expected except in one 
. - 

3 case (equation 2 of Table 6.9(a)). Fifth, Tables 6.9(d) and 

6.9(e) show that the estimates for NTPi change sign across 

equations regardless of the functional forms of the models used. 

Six&, "t" - values are consistently low showing a webk 

relat2OnShip between IIT and nominal tariffs. The,se results 
are C -  



- - -  - - -- -- - -  

-- 

9 q l & L l g f J 2  consistent with those of Bergstrand ( 1 9 8 2 ) ~  . .  , ,  a 

* .  

Messerlin and Becuwe (1984) .   oh's ( 1 9 8 2 )  findings showed &hat - - 

the estimates' .on tariff var'iables were not statistically- 
4 

significant at conventional levels (in all the different sets of 

equations' used, p, 293). 

It has been noted that the hypothesis concerning the 
- 

- 
forward as far as cross country comparison is concerned. 

~m~irical evidence has shown that intra-industry trade pattern 

the explanation of the phenomenon of IIT became of major concern 

when economists invest igabed the consequences of trade . 
i 

liberalization coupled iith '.economic integration in * Europe. 

.' However, in terms of industrial categories, there does not seem . 

to exist a strong relationship between the -level of IIT and , 

- 
protectkun. -*rarifrs reduce both exports and imports of 

differentiated products. There is no method of determining in 
* - -- - - - -  - - 

- - 

advance how the bilateral trade ratios might be afhcted 

coinmodity by cgmmodity. 

Caves' ( 1 9 8 1 )  noted that trade control-s might in fact not 

be the important factor in explain~ing variations in intra- 

industry trade. Rather, the phenomenon heavily depends on the 

-itivc s -- igns-MTPi estimates are consrstent with 
Bergstrand's (1982)  observation about the intra-industry trade- 
for "sakew between 
despite stiff tariff dut posed by one countr 

p. 45). 
"saken from the other, IIT takes place between th - 

t 



structure of p?oduct markets and the behavior of the firms. 

' 6.5.3 - The Share of Wage Costs (wS~) and Average Wage  WE^) - - oi 
It is postulated that the degree of IIT is positively 

\ 

related to labors' share (WSi) and the average wage  WE^) in an 

industry i (i.e., 611Ti/SwSi > 0, and GIIT~/GWE~ > 0). 

It is argued that the growth of firm-specific knowledge in 
-- - - - - - -- - - - 

-- ---- ---  - -- -- -- 
- 

- -- an -industry- might- -be posf t-ively re3.a ted to -th-e -stock - C Y ~  -general----"" --- 

technical knowledge embodied in the labor force, e . ,  human ' 

capital. Following Lundberg (19821, average wage (WE') in an 
. -- - 

industry is employed as a proxy measure for human capital. This 
T 

is based on the assumption that wages above a minimum wage rate 

reflect returns to human capital and that the rate of return to 

human capital is the same in all sectors. WS is ,used as a 

measure of productivty in the relevant industry. 

Thus, the higher WE and WS in an industry, the higher w o - u l L  

be the magnitude of IIT. The results of this study do 'not . 
* .  

support the above hypotheses, as Tables 6.9(d) an&6,9(e) show. - - -  
/ 

Average wage (WE) has negative coefficients which are 

statistically ' insignificant. at conventional levels (except in 

equation 1 of Table 6.9(d)). These results are contrary to those 

of Lundberg (1982). Labor's share (SW) and average wage (Aw) - 
have positive coefficients of varying degrees of significance in 

- h ~ f ~ g s r A p T i f c l s i f c l s i b l e  reason for contrary results in this 

l---f 'n-n 

capital in the Canadian context. 



6.5.4 The Levels of Disaqqregation (LDAGi) , - - 
-- - 

It is postulated that intra-industry trade is a -  dGFeasing - 
function of the level of disaggregation, i.e., STZTi/&DAGi < O c  

, . 

The estimate O ~ . L D A G ~  is negative in many cssel; but the sign - 

changes across equations; as shown in Tables 6.9(a) and 6.9(b). 
s 

.The coefficient - is statistically different from 0 ,  in - 

approximately 0.8 whenever it is significant. - 
'l 

TheL results <indicate that some of the share of I I T ? ~ ~  
-- 

caused by therlevel of aggregation in SITC industrial groups, 
& v 

However, the evidence is not strong on this point, and the 

result should be taken as suggestive. 

6.5.5 Capital Tntensity (K1Ni) 
\ 

1 
- ,  By hypothesis, GIIT~/GKIN~ < 0. The coefficient estimate on 

.this explan<tory ' variableo is positive in most of the cases as 

r$ - shown in Table 6 -9. However, it is n e v e r - s t a i - l b - d i f . f e r e n t  

from zero at conventional levels. This evidence suggests that, 

in fact, factor intensity is not' an importan-t determinant 

IIT. 



6.6 Stylized Summary of Some Empirical Findinqs 
- 

- 
- - -- 

In akross industry analysis, Pagoulatos and Sorensens' 

(1978) findings showed R~ values of .36 to .40, Finger a n d ' ~ e  

Rosa's (1979) about ,015 to .I86 and Caves' (1981) about .27 to 
--T_.:= 

.29. ,Tbhls (19823 study yielded differe~t~'va1ues for different - 

- -  - - -  - seks of- variables-f or'* rears- 3 7 0  - @?1, These- values 
-- -- - - - - -- - - -- -- -- -- -4- - --- -* - <" 

ranged3 between .T(n tL.931. alundberg T1982)--dbtain~aa~* 'W3-~UCS---u----~' 
< 
< + 

ranging from .I85 to -. 9 1 -  $or different sets of equations. A 

s m r y  of these findings is ,presented in   able 6.11. . 

The matrix of simple c ~ r r - ~ l a t  ions (Table , 6.10) indicates 

that multi~ol~inearit~ -was not a problem in the data used. In 

ord& to test for the of hetero~kedasticit~, 

Park-Glejser tests were performed for a few equations for both 

cross country and cross industry analyses, which was not 

mn-ffmmed. 

An analysis of elasticity estimates consistent with the 

estimated models of ~ a l b e s  6.1 through 6.4- and 6.9(a) through 
i ' .  

6 .9 (e )  (Tables A,6.12(aIb) through A.6.14(aIb)) suggest that the 

level of development ( A L D ~ ~ ) ,  the size of the market (A~sjk), 

the similarity of the market size  ADS^) (based on cross country 

linear estimates) have the greates-t positive impact on IIT. r In 

addition G-L adjusted measure is more sensitive to ihe level of 

development than the G-L unadjusted and Aquino adjusted 
-7 - - - - 



measbres. Elasticity estimates (based on cross industry - -- - -- 

- - - r 
analysis) show that product differentiation (PDF)  and economies 

of scale (ESCi) have the greatest positive impact on I I T  (in 

particular IITB is more sensitire with respectLto PDi and ESC~). 4 ' 
Level of the ta~iff protection, human capital element exert a 

negative impact on IIT. ' 

6.8 S-ry of Findings 
-- -- - . - - - - - - A A - A - 

- - -our ' plrjc-a1- ?e&;t~ -ie3earLa few irrt~re-st5-fi~~b-serva-- 

tions. First, intra-industry trade is a '  real phenomenon. The 

evide*ce show that intra-industty trade is influenced by a 
- --- pp 

number of factors both among countries- and across - industries. 
* 

.Thus, IIT is not merely an arbitrary consequence of "categorical 

aggregation" of products of different industries within the same 
i 

SITC clas&ifications.. . 

Second, the distance - between Canada and her ' trading 

- ~ a r t n e r r t n c  matter in t e r u f  transport cost in determining 

the share of IIT. 5 

Third, in a cross-section comparison, the analys-is suggests -- .---- 
i 

that intra-industry trade intensity across countries is a 

decreasing function of the absolute differences in bilateral 
V 

incomes per capita. 

Fourth, in a 'time series comparison, the share of IIT in 
> 

Canada's total foreign trade is negatively related to-the 

differences of the country's per capita incomes. 



0 

- 
~= 

--- -eh+-t - - - 

increases with the incieasing average market size and decreasing 
@ - '  

market size differential$ of: ,the trading partners. However, no B 
i 

- i 
strong support is found for the "average market size." I 

i 
* 

Sixth; the evidence shows that the intensity of J I T  is 

greatly inf'luenced by average level of development of Canada and 
- - - - 

- - 
. - 

- - - - - - - - 

- - her trade partners-.-The evidence -also suggests - - that the level o f  - A- - - - - - - -- - <- 

- A- 

development has become more important over time. 

Seventh, across industries, product differentiation, and 
- - - - - - - 

economies of scale appear to be important=aeterrmrmLcoMT. , 

No strong support was found for factor intensity, human capital 

element, productivity, tariffs, and the level of aggregation. 

Finall;, the elasticity estimates lend further support to 

the above evidence. 



- - - - 

SUMMARY AND CONCLUSIONS 

The phenomenon of intra-industry internationag trade, has -. - , L . - 

received increasing academic attention, in the form of both - p -, 

theoretical and empirical work. The attention is warranted at - i - 

least f o r  threemain reasons, First, on theoretical ground the- 
?y 

*- -- - - -- 
traditional -factor proportioG- theory has -been--found "I Inadequate %. 

/ 1 

in explainin a substantial amount of modern trade flows among "4 w 

- 

countries. Second, on empirical ground various non-fGctor 
-- re 

<J \ 
influences have been identified as the determinants ,M4 

s i 
<,-4,* 

of intra-industry trade. Third, from a trade policy standpoint.,,' 
$ 4  

- 

it has been recognized that adjustment to trade,expansion would 
I 

be easier for a country if trade takes the pattern of 
- 

intra-industry trade. 

intra-industry trade of a customs union, particularly of the - 
European Economic Community ( EEC) , the Free -Trade--Areas and the 

% 

OECD countries. Studies have also been done.on less developed- 

.and centrally planned economies. In addition, during the last 

few years the economic analysis of intra-industry trade has gone 

beyond the measurement and methodological issues. Several 

contributions in the trade literature have extended our 

knowledge of the determinants of the commodity composition of 
- 

trade between couqtrles. However, no deta gation has 
d 

previously been conducted in the context of the Canadian 



h - 

economj. This t esis, therefore; is an attempt to fill this - 

- _ The purpose of this thesis has been to measure the extent 
- <  

of intra-industry trade in Canada's total foreign trade, to 
r.2 

"& . 
$-...- analyse the nature of the factsrs which influence the 

i -* II - Pet--' Vi, Y! * , &A" 
,+ L - intra-industry- trade pattern ot-' ~anaga' --A- :and to test various 

i : .A 

- - - B - -- 
" &  countr~pecific ana Lindustry-specific hypotheses ' conc-ernini- 

intra-industry trade. Theememurement has been performed from a 

number of perspectives. ~irGt, the intensity of intra-industry - - - - -  - -- - - - - - -- -- -- - - - -  

trade has been identified at different levels of aggregation. 

The object of this apalysis has been to gain some insights 

' concerning the debate on the issue of the problem of 
- 

"categorical aggregatioh," i.e., whether intra trade is a real 

phenomenon or a "statistical artifact." For this analysis the 

-- r , r l l h o - ~ n d ~ L 0 - y L i R d e ~ ~ ( ~ ~ i 0 ~ ~ 3 - . - 6 - ) ~ h a ~ b e e n w m p u t . c ? d a t  
/ 

different levels of aggregation for all SITC classes in relation 

to Canada's 29 trading partners. Second, the- magnitude of 
- 

P 
Canada's intra-industry trade has been computed across 

countrces. For cross country analysis different aiternative 

measures have been applied in relation to each specific trading 

partner far a few selected years. The main puripose of this 

analysis has been to identify the strength and distribution of 

intra-industry trade between Canada and her various trade 
--- - 

partner countrcies, an also to examine the perfom-c& 
- 

various indices in the presence or absence of >trade imbalances 

between trading partners. Thirb, the level of intra-industry 



3 Ltrade has, been identified acrh 4 
9 

- isions 'for the e n t i r e m  
3-digit :& ulation of industries for 

y3 

the yeardl 962, 1966, 1971, 1976, .'and -1980. The purpose' of this - a 

analysis has been to identify the intensity of intra-industry 
- ,  

- 
trade th&.wh--the -has- &en examined; The temporal- analysis-- -has-- -- 

L 
f 

i 
kg~~ollows: =(a) in relation to the World as a whole; <4 d 

C 

4 
* d .  

(b) in re-lation to 29 countries: and (c) in relation to all SITC 4 

-- - -- 
-- 

- - -- -- 

industrial groups.:*ehe purpose here has been to-investigate the - 
> 

- . &3 
level of and trends i&intra-industry trade through time. 

'4+ - 

f$f, To accomplish this purpose four indices of intra-industry 
b 

- 

trade have been computed. They are: (a) the Grubel and Lloyd 

index for the level of aggregation; (b) the Grubel and Lloyd i 

i 

unadjusted index: (c) the Grubel and Lloyd adjusted index; and 

(dl the Aqdno adjusted index. 

Chapter Three of this thesis provided an analysis of the - - -  - 
- 

existing techniques of thd measurement of intra-industry trade. 

The analysis of various alternative measures of intra-industry 

trade indicated that the   rub el and Lloyd ( 1  975) measures have -. 
some advantages over the other indices with respect to: (a) the 

e 
concept of an "industryn at' an appropriate level of aggregation; 

phenomenon of intra-industry trade. 



- 
ink between trade theor es and the phenomenon of 

intra-industry trade was, discussed in Chapter Two. An --- 

interesting aspect of the explanation of intra-industry trade is 

that empirical studies have preceded .theoretical development. It 

was noted that there has been a substantial debate on the 

economic analysis of intra-industry trade, with incon'clusive 
- - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - 

r results. - The - question as- to.--_- whether the -emergence-of_ 
I 

intra-industry trade implies a segrch for a new theory, or 

whether the existing theories are suf f'icient to explain modern 
-- 

trade flows among nations seems to be unsettled. 

The majority of economists however, argue that the levels 

of and trends in intra-industry trade do not imply the need for 
- 

a new. theory to explain why nations trade in similar prodL&s. 
t 

Indeed, an extended version of the factors proportions theory is 

capable of explaining this phenomenon. Various unde;lying 

assumptions of the H-0-S theorem have been relaxed. Factors such"" 

as product differentiation, economies of scale, trqnsport costs,- - - 

* -- 
the siie of the markets, the level of development and the level > 

/ * 

of trade barriers have been incorporated in the H-0-S theorem in 
/ 

order to . accommodate the existence of this phenomenon. The/ 
/ 

'rationale probablysis that a good theory is useful for purposes 
i 

other than predictions, such as serving as "filing systemw in 

uh kh-weca n o ~ o b s e r v & t L k n o t d & p .  

The major - findings of the empirical estimations of 

intra-industry trade indices in Chapter Four are summarized as 



Intra-Industry Trade at Different ~evels of Aqgregation 
- 

The analysis - of the magnitude of ra-industry trade - - -  as a - - F 
function of aggregetion levels, reireais a number of interesting / 

observations: (a) that the values of intra-industry trade - - , 6. 

indices tend to decrease as the number of digits increas; for 

almost all the trading partners and in all commodity groups; (b) 

-that measured --intra-industry--trade r ises-rapkdfy as-thettegree 
- - - - - - a - - - -  - -  " - - u - - - - - L - - - - - - -  A- -- - 

-*=* 
of aggregation incieases, reaching 78.85 percent at the 1-digit 

fP 
level, 58.47 percent at the 2-digit level, 45.12 percent at the 

percent at the 5-digit level in SITC 6 in trade with the U.S.A.; 

(c) examples.do occur of values of the indices increasing as the 

number of digits increase. For instance, SITC 1, 2, 7, and 8 
r o? 

.with different countries. In these cases, 2 and 3-digit 

estimates are greater than the 1-digit values; (dl moderately 

fl 

aggregation in all commodity groups, particularly in trade with- 
- - - - -  

the U.S.A., the  etherl land;, ~&mark, ~iniand, Norway, i 

w 

Switzerland, and France; (el in SITC 5 values over 90 and less 

than 3 percent are found at the 1-digit level. These values are 

strikingly high with developed trading partners such as the 

>U.S.A. (80.061, the United Kingdom (78.101, Belgium-Luxembourg - 

(78.081, Italy (85.031, Japan (60.521, Australia (80.731, Norway 
- 

(99.471, and Portugal (98.97). At the 3-digit level, values 
*. I - 

range from 42.86  etherla lands), to 1.42 (~urke~). - ~ i g h  
- 

t 



- 
- 

magnitudes are found at the 4-digit level in trade with €7 

i United Kingdom, Belgium-Luxembourg , ~rance, the Netherlands, 

k w e d e n ,  Spain, and the U.S.A. At the 5-digit level, values of 
L 

18.33 and 7.16 percent are found e for different countries; (f) I - 

that high values are found at all levels of aggregation in SITC 

0 through 4, a finding which appears at first glance, sur-prising 
- 

- - 
1 - - -  - -- - - 

-P - -- .-. & 
- and interesting: A - closer- look at these findings .suggesr?-&at-. -.A 

..*- < 

intra-industry trade<does not emerge simply from aggregation* 

Some exaggeration of the importance of intra-industry trade 
- -  -- 

- -- -- -- 

obviously exists at high levels of aggregation, yet 

intra-industry trade retains its status as a Teal phenomenon at 
t 

low levels of aggregation. These findings, thus, lend support to * 

the hypothesis that intra-industry trade cannot be exlained ayay 
-. -, 

'* 

in terms of statistical illusion. Intra-industry trade i,s .h 

9 

_apparently a real phenomenon, potentially influenced by various 

economic and other forces, rather than a mere statistical 

artifact. 

Intra-Industry Trade & Country, & Industry, Through - Time 

Cross country analysis reveals the following: first, that 

Canada's share of intra-industry trade i s  remarkably high in 

trade with developed countries in particular with the U.S.A., 

particulary with those countries * which are specialized in 

manufactured and semi-manufactured goods, such as India, Hong 



s 
t are found in trade with rich oil exporting countri_es, e.g.., 4 

Kuwait and Venezuela. Third, the differences in intra-industry 
I* 
* 
"" 

r / .  " % 
trade values among trading partners are quite pro-nounced for 

+ 
r' 
*- 

different commodity groups. For instance, the values range from 
- 

0 (with Kuwait), 5.78 (with Ireland), to 50.16 (with the 
i 

U.S.A. I ,  SITC 0 in 198Cj CG-L unadjusted inaex)-l 
- A closer examination of the intra-industry trade pattern of 

indices revealed asimilar pattern as has been found for a number 

--- -- - - -off ~ h e r - e v ~ k a p e ~ a F k o ~ ~ k ~ ~ + r n - ~ l -  - 
striking results. Across industry results show a wide variation 

in the intensity of intra-industry trade among industries. These 

estimates range from high values of 8-8323 percent for inorganic 

chemicals (SITC 513) to virtually zero for non-alcoholic I ? 
beverages (SITC 111). Within SITC 5, 6: and 7, wide variations i -  

in the distribution of intra-industry trade is observed. Organic ' 

and inorganic chemicals groups 512, 513, 514, demonstrate high 
- - - -  - - - -  

* 

values while .several others, such as 521, 531, and 523, show 

"relatively .low values. Industrial group,s falling under SITC 6 . 
x* 

and 7 show high values of-intra-industry tra-d-e particularly in e ,- - 
SITC 611 (leather), 612 Jqppuf@ture of - leather), 613 (fur 

%', - 
skins), 642 (articles of paper), 6 (pulp board), 693 (wire 

products), and 674 (universal plate and sheets of iron and - 

steel). SITC 7 stands out with the largest share of 
&% .' ;y 

intra-industry trade. .*:r 



Fobrth, temporal analysis indicates that a substantial 
- -- 

growth in intra-industry trade has taken place over the years . .. 
1962-1980, both across countries and across industries, but 

cyclical variations are also noticeable in almost all the 

industrial sectors of the economy. The highest growth has - 
>- 

occurred in SITC 7 (machiiie,r.yz and eqaipment). In addition 

intradndust ry trade indensity has- tended to-dec-line-t-hr-ough----- 

time in trade with a few;, countries. For instance, betweeno 

' 1962-1975, 'the share of Canada's intra-industry trade with the 

index), while between 1979-1 980, intra-industry trade fell by 

13.42 percent with the rest of the world. The share of 

intra-industry trade with the U.S.A. grew by 35.45 percent , . , 

between 1962-1969, reached at the highest 37.15 percent in 1978, 

with a slight fall in 1979-1980. It is also striking that in the 

intra-industry trade declined over the relevant years. As far as 
- -- . - 

the growth across countries is concerned, in 1962 out- of 29- 

trading partneFs, 15 demonstrated intra-industry trade values 

above 30 percent, 7 at 40 percent or higher, and 4 above 50 

percent. In 1970 many countries shoved 60 percent and l;rger 

values. From 1970-1980 cyclical variations are observable. 

This analysis' indicates that the trends in intra-industry 

trade are indeterminante as figures 4.4.3 through 4.4.8 and 

4.5.1 through 4.5.10 demonstrate. These findings suggest that 

growth in intra-industry trade depends upon the rate of growth 



- 

' - - - - 

- -  - -- --- 

of per capita income among trading partners. I&s growth is also 
, 

determined 'by domestic and foreign demand and supply conditions 

along with the internatibnal environment at different-points in 
4 

time.   here does not seem to be an a priori ground to assume - - 
that the growth in such trade. pattern will take place simply as. 

a result of the progress of tide. Furthermore, income per capita 

does matter but income per capita is not the only factor that - 
- - - - - - - - - - - - - - -- - - --- ---- 

- matters. --An int-er-est ing-observat ion i-s that -~uwa-it' s-per--cap-i-taaaa a 

income is very high, but its intra-industry trade is virtually 

zero. On the other hand, South Korea's per capita income is low 
- - -  - - -- 

- 

,.+ and her domestic market is small, but her international trade is 

prone to an intra-industry trade pattern. /' 

Product Differentiation ~befficients 

- The estimations of product differentiation cbefficients by 
- 

-- 

employing Hufbauer's proxy measure were -also performed. These - 
'9 

results (as reported in Appendix Table A.2.1) suggest that 

product differentiation in Canada's industrial - sectors i s  

reasonably high. High values were obtained in many SITC 4 

divisions -- such as 001 (Live Animals), 01 (Meat, dried, 

salted, and smoked), 011  eat, fresh, chilled, or forzen), 032 
- 

3 (Fish in airtight containers),. 047 (~eal, Flour, and Cereals), 

071 (Coffee). These coefficie.nts are larger in SITC 5, 6 7, and 
4, . 

L-- 8. X-TW*&kry a ~ t j j ~ t r a r r - o u t  wit- 

vehicles), 729 (~lectric '~achinery and ~pparatus) , 754 



r a f t )  735 ( S  ps and ~oats), 724 (Tklec6mmunication 

' Apparatus), and 894 (Toys, Games, and Sporting diods). These 

findings also suggest that product differentiafion across 

industries has grown over time. Cyclical variations in certain - - 

inustries are observed suggesting that some incfustk-ies have 
-- G w  

responded to domestic and international environment. r - 
C 

- - 

The =conomet'ric results of Chapter S i r  reveal-,a- few-- 
- " -  - - -  -- - . -- - - - - --- 

8 
interesting observations. First, the cross country analysis 

suggests that the level of development is an important 
5 

- - - - -&&er&-Cn,hke- ~ ~ ~ - k ~ a d e = ~ k e + ~ ~ - ~ & ~  

that the level of development has become more important over 

time in shaping Canada's intra-industry trade. An analysis of 

elasticity e'stimates (reported in Appendix A.2.1) lends further 

support to the main hypothesis that the level of development, 

the size of the market, and the similarity of market sizes have 

the greatest pos?tive impact on intra-industry trade. Second, 

- the geographical distance between Canada and her trading 
- --- - - - - 

partners turned out to be an important determinant of 

intra-industry trade. In addition, elasticity estimates show 

that the distance between trading partners exerts a greater 

negative impact on intra-industry trade than the market size 

differential. This implies that transport cost, in fact, is one 

of the main determinants of intra-industry trade. 

Third, similarity in culture and language between Canada 

and her trading partners seem to be a statistically significant 

determinant but their roles are not unambiguously clarified as 



(for the year 1962). The evidence suggests that their - influence--- - 

has declined over time, -This probably implies that economic - 
agents care- more for a wide range of varieties regarless of 

b 

nation-$-: attributes. * 
Fourth, the industry analysis lends support to the main 

- - -  - - 

4 
- - - - - - - - - . t  - 

% 
- --- - hypothe se-s- - that i nksa-i-n&st ~y trade -is an -i-ncrcas-i-ng -f-unckbv----. ;------%- 

d 
i 

of product differentiation and economies of scale,, Fifth, % 

evidence on tariff protection is not clear. No significant - d 
zs 

-- -- - - - - - - - - - n. 

relationship was found between the capital intensity of products 

and the share of intra-industry trade .in the manufacturing , 4 
sectors of the economy. This probably implies that export and * d 

'x -g 
I 

import industries utilize indistinguishable* capital labor ratios 

and therefore differences in factor intensity is not a major P f 

f 
determinant of comparative advantaqe. The evidence seems to g . 

7 
suggest that it is time that both theorists and applied 3 

.d 
3 

econometricians abandon the asswnpti.ons that there exists-only - - - -- - 4- 
& &  
s two factors of production. ". 
1 

Although the empirical support from regression analysis was P 

4 - far from overpowering, the everall f inding&--dem to support - 3 
j 

intra-industry trade theories. On the basis of these findings $ 3 
i 

one could conclude that intra-:industry trade in Canada was not c 
-? -. x 

tl r-*med Lo Ff a n  4 
-W 

econ- -- 

& 
d 

attributes. It was neither a mere "statistical artifact," nor a ,-a 
i - 

temporary response to trade liberalization policy, 1 2  isa-zeal 
, 



phenomenon determined by various factors. Enough intra-indhstry 

trade exists in Cafiada to warrant policy-makers attention. 

Cavfs' assertion may humbly be quoted here: 

- There is much to applaud in intra-industry trade and 
little to deplore. 11981) 

Canada is tEe sixth largest trading nation in the world and 

its volume of trade on a per capita basis is the highest among 

indust r-ial countries . Furthermore, -has75 iE7FtheXl~hes t '  
4 L L 

elasticities of exports with respect to imports of any of the 
0 

'industrialized nations (Aquino-, 1978). The external trade of the. 

Canadia economy has grown markedly during the last few decades. 

Its degr e of openness as measured by the ratio of exports to 

Gro's > Domestic Product (GDP) has risen from 19.62 percent in 

1962 to 26.43 percent in 1976, and reached 36.81 perkent in 

1980.. This - growth has taken place in the context - - of rapid - - 

economic development (as measured by GDP per capita) and' ..- 

expanding market size. The expansion of market size has taken 

the form of both an increase in the size of the doqestic I market 

(as measured by the level of domestic GNP) and improved access - 
to erpogt markets f*olloving the Dillon, Kennedy, and:. Tokyo 

- 
+ a r i  f f  r ~ m ,  the Auto - pact Agreeme nt ( 1965 )  with the United 

states and the Defence Sharing-~ct. Thus the problems and policy 

issues relating to the international sector of the Canadian 
* 

economy become of prime importance. Due to the fact that the ' 

foreign sector is a key part of. the Canadian economy, the 
0 



C 
- - - -- 

- - 

performance of the economy has been thought to be related to 

factors in the international market, and any-attempt to improve 
- 

the former would demand improvement in the latter. 
<%.J - 

Wonnacott .and Wonnacott ( 1967) , Wonnacott ( 19751, The 

Economic Council of ~anada(1975), The Canadian standing Senate 

Committee On Foreign Affairs, 1978)'; and the recent Mac~onald 

Commission (1984) have addressed the question of attaining the 
- - - -- - -- - - -- - - - --- -- - 

- 

maximum gains firom-3nternationa-l- trade. I-n this respect-- a--case-- -- - -- 
L 

for free trade between Canada and the United states has been 

suggested. The crux of tkargument is that Canada is one of the 
- - - - - - - 

--- --  

very few industrialized nations lacking free access to a market 

of at least 200pillion people, and therefoqe, is limited in the 

extent to which it can achieve either economies of scale or 

specialization, The small size of the Canadian market res 

productivity in Canadian manufacturing which is 
B 

below that of the Unitid States (a gap o P  about 25-30%). 

Wonnacott and Wonnacott have further argued that trade 

liberalization would lead to substantial benefits- Erom more - - - 

efficient large scale production where much of the expansion of-. 
w 

trade would be of an intra-inyry nature. More precisely, 

specialization would take pl'ace within industries and within 
e .  

plants. The rationaLization process may result in the Canadian 

plants becoming part of an, integrated Canada-U.S. system ending 

the economy as a w h O l e i  this to be ==re 

desirable form of adjustment to freer trade than the 



- - conventional one associated with the factor proportions theory 

of trade. This is be t! ause resource reallocation takes place 

within the industries. From the above analysis one can infer 

that the greater the share of intra-industry tradc in ~anada',s#%~d-i.~ c;- 

a 

total foreign trade, the lower will be the adjustment costs to . -. 
free trade. This should allay - the fears of protectionists that 

fl 

trade liberalization polfcy wCl3 tend -to cause highadjust-ment--?-- - -: 
- - a - & -- - - - - 

costs in terms of employment and income. b 

To be more precise, the concept of intra-industry trade 

international trade, industrial structure and the international 

competitive positions of Canadian manufacturing sector. The 

phenomenon of intra-industry has therefore increasing implica- 

tions for the future structural adjustment process in the 

~ a n i d ~ c o n o m ~  as weil as for the trade and industrial policy 

that is Kkelyto be pursued. 

The prevalence of significant measured intra-industry trade 
> 1 

in all industries, primary goods and manufactures, raw 

materials, and semi-processed goods, clearly indicate that there 

6 exists a potential for enhancing intra-industry trade in the 

future if the indugtrial pdlicy is geared toward enhancing n& 

technological development$ and. encouraging specialization and 
,. 

scale. Future industrial policy strategy should put mare 

emphasis on reorganization and rationalization of the 
#- 

- 

manufacturing sector dn an industry by industry . basis in order. - 
- - 

to achieve the possible economies,of scale and to be competitive ' 



with the rest$•’ the world: Besides, concerted efforts seem to 
\ P 

be necessary in order to harmonize .international freight rate 

structures. 
- 

Evidence also 'suggest that Canada indeed has other 

alternatives (besides Canada-U.S.A. free trade movement). There ' 

exists a potential for promoting intra-industry trade with the 

developing countiies. New initiatives, to extend the market ' 
- - - ---- - - .- - I - - -  -- -- 

us - - - - * - "  re a-t- i---n-s- --wi 1 I--- - -- - - - - 
- horizons-and to- stre-nghten intlernl'dtlional trade 

have to become an i'ntegral part of a general policy. Greater 

economic cooperat ion is called for betwken both developed and 
% 

- - - - - - -- 

less developed trading -partners .and greater harmonization of 
, 

domestic and international economic policies seems to be the 

nee4 of a more int%grated world in which Canada has much to 
P 

offer to its own,cit zens and to the world as a whole. 

4 
~&nues For Future Research - 

As was pointed out in Chapter One, we viewed this thesis as 
5 - f 

an attempt to fill the lacuna existed so far in the-context of- 

intra-industry trade in Canada. The research commenced here will 

. . be .continued; Further research could concentrate on the 

determinants of Canada's intra-industry trade. ~nalysis of the 
- 

theoretically important determinants of intrab-industry trade can 

be further extended. This could be done by employing a number of 

- - 
3 

m o r e  sophisticated variables in particular: the human capital 
+ +- - - 

r ale, ihe degree of openness, traae and 

non-trade barriers, and the dynamic roles of multinationals. 
4 



The Hufbauer Measure of Product Dif f crentiafi-on - 
To the best of my knowledge, Hufbauer is the first economist to 

prov.ide an empirical measure of product differentiation in 
* 

international trade flows. His index of product differentiation 

has acquired widespread credibility and has been employed *as an 
- - -- - - - - - - - - - - - - - -- -- - - - 

expJanatory ,.va.rMe in-many--empir ical studies, such - . as - L "  those of - 
- 

McLease (1979); Pagoulatos and Sorensen (1975); Loertscher, 

Rudolf and Wolter (1980) ;  and Finger and De Rosa (1979). 

in unit values of exports destined to different- countries. The 

measure is defined as: * 
* 

Measure of product Differentiation = Un/Vn 
- 

In this expression, "UnW denotes the standard deviation of 

export unit values. for shipments of products to different 

countries; "Vn" represents the unweighted mean of unit values. 

The+unit values, - Pn are in' turn defined by the ratio - - (v~n/QXn), - - - 

where VXn represents the value of, exports, and QXn represents - 

the quantity of exports. As an example, let: 



Export of -- 
- - - - - U ! P r i c ~ ~ ~ ~ o ~ i t y I n - )  

+; . to country in different countries 

I Pln - 

F 

N PNn a 
- 

- The unweiqhted mean of unit values is: 

\ 

-' standard deviati,on of unit value is: 

- 

= a measure of Product differentiation. 

Hufbauer has computed this index of product differentiation 
- 

I 
- 

at a 7-digit SITC level using 1965 U.S. export data. However, 
- - 

the results have been reported at the three digit level as 

simple --averages of the component seven-digit coefficients 

CHTibauer, 1970, Table A-2, pp. 212-220). The resultant product - i' 

rferentlatlon 
* 

Index is therefore a composite measure of price 

- 



variation and the composition of trade flows at seven-digit 

levels. 

In 3 s  study Hufbauer's (1970) index has been employed - to 
I 

estimate product differentiation coefficients using Canada's 

export values and quantities for a period of four years ----1971, 
. - 

1976, 1980,-and 1981. - 

, * 
- - -  - - - - A -- - 

-A - - - - . - 
A- -" 

Table 2.1- showsui thFt product differentiation -iff Cana-da-"s- - 
* 

industrial s-rs is quite high. High values are found in SITCs 

-- -- 

001, -- 041, - - 054, -- - -- 259, 276, 284, 285, - -  512, -- 513, 611, 621, 631, 698, - 

711, 712, 714, 724, 729, 733, 735, 725, 841, 861, - 864, and - 891. 

- These coefficients are substantF, particularly in SITC 7. 
- 

These results are consistent with the empirical results of the 

intra-industry indices. In all the above mentioned SITC 
P 

industrial groups, intra-industry trade intensity is strong. 
- 

 omp par-is~ofollrrati~es with the results of 

Hufbauer's estimated product coefficients for the United States 

indicates that products are more differentiated fn-Canada in--the - 
- 

United States. This is consistent with the general consensus 

among economists that Canadian firms are producing too ma-ny ' 

varieties and hence are not exploiting the economies of scale 
. - 

arising from longer production runs. 

The results also suggest that product differentiation has 
- 

increased over time, with variations in certainindustries. r.or 
- 'fici-C 001 was 1.8987. This example in l Y / l ,  the coer i 

- 

has grown to '5.7001 in 1976, fallen to 1.8451 in 1980 and again 

- risen to 3.7704 in 19Bt. For SITC 512 the coefficient was 1.5756 - 



finally in 1981 fu;ther increased to 3.5433.In SITC 513, the - -  

coefficient increased from 2.0007 in 1971 to 3.0493 id 1980. In 

- most of the SITC 6 and 7 industrial groups the same pattern is 

observed. In SITC 5 the coefficient varies from 0.7708 to 3.5433 - 
u - "* 

80. In SITC 6, the coefficient -ranges from 0.5934 to 

- 1% category- 7,- the v~1u~s~of-coeff1Tie~nts are 
--- - -- - - -  -- - 

- 

rangi'ng. Letween 1.6786 and 4.3430; and in SITC 8, 

the values vary in the rangF. of 0.6275 to 8.3438. ' 

variable for the empirical tests of the hypotheses concerning 

the relationship between intra-industry trade intensity and 
1 

- product differentiation in Canada's industrial sectors. 



TABLE 

*(PD-CAN)(PD-CAN)(PD-CWMPD-CAN) (PD-USA) 
SlTC DESCRIPTION 

1971 1976 1900 1901 1970 - 
Live Animals 

Meat, f r e s h ,  c h i l l a d  o r  f r o z e n  

Heat ,  d r i e d ,  s a l t e d  o r  smoked, whet l~ar  o r  
no t  i n  a i r t i g h t  c o n r a i n e r a  

.W2 1.5550 2.2013 

Heat i n  a i r t i g h t  c o n t a i n e r s ,  n.e .s .  nod 
meat p r e p a r a t i o n s ,  whether o r  not  i n  
a i r t i g h t  confa inera  - - - - 

H i l k  and cream - - - - - - 
B u t t e r  

Cheese aZ&curd 
- 

- 

Eggs 

Fish,  f r e s h  and simply preserved  

Fish. i n  a i r t i g h t  c o n t a i n e r s ,  n.e.s. and f i s h -  
p r e p a r a t i o n s ,  v h e t h e T o r 5 f T 5 F K  i n i r t i g t l t  - 
c o n t a i n e r s  ( i n c l u d i n g  c r u s t a c e a  6 m l l u s c s )  

Barley,  unmilled 

Haize ' ( corn , )  unmilled 
-- 

C e r e a l s ,  unmi l led ,  o t h e r  than wheat, r i c e .  
b a r l e y  acid maize 

Heal and f l o u r  of  wheat o r  of mcs l ln  

Heal and f l o u r  of c e r e a l s ,  except  meal and 
f l o u r  of wheat o r  of m e s l i n  

Cerea l  p r e p a r a t i o n s  and p r e p a r a t i o n s  of 
f l o u r  and s t a r c h  of F r u i t s  and v c g e t a h l e s  

F r u i t ,  f r e s h .  and n u t s  (no t  i n c l u d i n g  o i l  
-nu t  &, - f r e ~ h - o r ~ l e d  

- 

Dried f r u i t  ( i n c l u d i n g  a r t i f i c i a l l y  
dehydrated) 

F r u i t .  p reserved  and E m i r  p r e p a r a t i o n s  

Veaetables,  f r e s h ,  Frozen o r  s imply yreservrd  
( inc luding  d r i e d  leguminous v e g e t a b l e s ) ;  r o u t s -  
tuh%s and o t h e r  e d i b l e  v e g e t a b l e  products ,  
n.e.s.. f r e s h  o r  d r i e d  

Vegetables,  r o o t s  and tubers .  preserved o r  
prepared,  h.e.8.. whecher o r  no t  i n  a i r t l g h c  

. c o n t a i n e r s  - 
P 

Sugar and honey 

Sugar c o n f e c t i o n e r y  and o t h e r  sugar  
p r e p a r a t i o n s  (except  c h o c o l a t e  c o n f e c t i o n e r y )  

Coffee 

Chocola te ,and  o t h e r  food p r e p a r a t i o n s  
c o n t a i n i n g  cocoa o r  c h o c o l a t e .  n.e .s .  

S p i c e s  
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a 
I 

% - + (PD-CAN (PD-CAN) CPD-CAN 1- ( PD-*MI ( PD-USA) 
SlTC DESCRIPTION , 1 9 v  1976 1960 i9ei m o  

ibed~n~~-.trbf fo r  nnrmlr (not inoluiw 
unrdlled c ~ r a p b ) .  

Ikr- d 8hofiOnL\g 

Food paparotioM, n.0.a. 

R r  D n m *  mdreB8.d 

Oil-so.do, o i l  cbnd o u  kernels 

crude rub* (includ* .ynthrtio and 
awclmmd) -- 

bod in the row or roueply oquared 

good, ah8p.d or BW wrotkod 

Vool and 0th.r lvlrrrl hair 

cottaq 
Jute 

&at* .hrMirc. (iooluding Mustr ia l  
d-0). 
kon on Pad conce~tnstea 

- - -  

Iron a d  .tool =rap 

H o ~ 4 0 m ~  mtal mcmq 

Silver md plat- oraa 

Ome & conrentratem of \Paniam d: thoriun 

Coal, coke briqwttea 

A n i m + l  o m  and fats 

P i r r d  veptable  o m ,  noft 

Other fixed vag.tahlo o i l s  

and vagotablcr o T ~ D ,  
processed, aad m of animl OT ~ @ t O L l a  
orleino 

1 e2637 1.1646 

06560 07830 

2.2258 3-3546 

LlLt M I L  

-1 843 2.0258 

.31 06 1.0051 

-651 8 061 43 

a2701 .I106 

.52W -5564 

*a731 

1 .go55 

06299 

l . m 4  

1.2418 

03236 

.62ge 

1.1848 
MIL 

06322 

.5T15 

2.0556 

.2!m 

2.0118 

02722 

i .iSes 

1.4074 

3.2669 

3.6256 
N I L  

3.1108 

- 7 4 9  
llIL 

2981 

-6556 . 
,6240 



- - - - -- - 

'{PD-CAN) ( P D - C A N )  (PD-CAN) (PD-CAN) ( P D - U S A )  
SlTC DESCRIPTION 

1971 1976 1900 1981 1970 - 
Orgonic chmicais 1.5756 

Inorganic chemicals: Elements, oxides and 
halogen salts 1.0652 

Other 1no;ganic chemicals 3.1659 

Radioactive and associated materials NIL 

Mineral tar 6 crude ct~emicals from coal. 
petroleum and natural gas &aj 

Pigments, paints. varnishes 6 related materials 1*3132 

Medical and Pharmaceuticnl-products -- -- lt@ - - 

Essential oils, perfurnah flavour materials 

Pertwary 6 comestics. dentifrices and other 
toiler preparations (except soaps) PIL 

Soaps, cleansing 6 polishing preparations lifL 

Fertilizers, manufactured 3.C1522 

Explosives and pyrotechnic products 
- - - - - 

NIL 
- - -- --- 

- - 

hastic materials. regenerated cellulose and 
artificial resins 08425 

Chemical materials 6 products, n.e.s. -6775 

Leather 4.01n 

 lan nu factures of leather or of artificial or 
reconstituted leather n.8.s. NIL 

Fur skins. tanned or dressed (including dyed) H I 5  

Haterials of rubber 1.5243 

Articles of rubber. n.e.s. 2.7359 

Veneers. plywood boards, "improved or recon- 
stituted wood and other mod, worked n.e.s. 04449 

Uoo&manufac turas n - r . A 5 4 4 L  
Cork manufactures 

1 
NIL 

Paper and paperboard ~ . . a 4 5  
Articfes made of paper pulp, of pyer or of 
paperboard EllL 

Textile yarn and thread 1.2749 

Cotton fabrics, woven (not including narrov 
or special fabrics) N I L  

Textile fabrics. woven (not including narrow 
or special fabrics), ocher than cotton fabrics 1 .0141 

Tulle. lace, embroidery, ribbons, trimmings 
and other aaall wares 1 -2995 

Special extile fabrics b related products 1.5566 

Made-up articles, wholly or chiefly of 
cexrile materials, n.8.s. li IL 

Floor covering, tapestries, etc. HU, 

Ih + 3 2 I W ~ f i C d t c ~ u F L d F n g m d t ~ ~  

except glasspnd clay materials NIL 

Clay conrtruction materials and refractory 
a1 n 1.9- 

2.4001 2.5200 2.6463 07741 
4.5232 2.W26 2.6163 1.1162 

lfIL UIL HIL 2 -4360 

m llIL UT= 02990 

NIL NIL nu 07618 - 

-9951 ,.8479 1.1370 04791 

NIL I!IL L'IL 1 02713 

NIL HIXI llIL 05903 ' 

3.6024 4.4697 6.0855 08769 

2.4654 1.6832 1.6723 07106 



0 

*(PD-CAN) (PD-CAN) (PD-CAN) (PD-CAN) (PD-USA) 
SlTC DESCRIPTION - 

1971 1976 19so 198t 1970 

Mineral  manufactures,  n.e.s. 

C$ass 

Glassware 

P e a r l s  6 p r e c i o u s  6 semi-precious s t o n e s .  
u n w r k e d  o r  worked p e a r l s ,  no t  s e t  o r  
s t r u n g  

P ig  i r o n .  s p e i g e l e i s e n ,  sponge i r o n .  
i r o n  and s t e e l  powders and s h o t  and 

-f erro*kloys- -- - - -- -- - - - 

- -lngocs--6- oEber- p r h u r y -  forma - ( inc luding  
t Z a a k s  f o r  tubes  6 p ipes)  of  i r o n  o r  s t e e l  

I r o n  6 s t e e l  bars .  rods. a n g l e s ,  shapes 
and s e c t i o n s  ( inc luding  s h e e t  p i l l i n g )  

Universa l s .  p l a t e s  and s h e e t s  of i r o n  
o r  steel 

w * - € % ~ ~ ~ ~ T i i F € -  
m a t e r i a l  of  i r o n  o r  s t e e l  

I r o n  6 s t e e l  wi re  (excluding w i r e  rod)- 

Tubes. p i p e s  and f i t t i n g s  o f  i r o n  
o r  s t e e l  

I r o n  and s t e e l  c a s t i n g s  and forg ings .  
unvorked, n.e.s. 

S i l v e r ,  plat inum and o t h e r  m e t a l s  of 
t h e  p la t inum gr-p 

Copper 

Nickel  

Alumi nium 

h a d -  

Miscellaneous non-ferrous base  metal; 
employed i n  meta l lu rgy  

F in ished  s t r u c t u r a l  p a r t s  and s t r u c t u r e s  
n.e.s .  - 

Metal c o n t a i n e r s  f o r  s t o r a g e  6 t r a n s p o r t  

Wire products  (excluding e l e c t r i c )  and 
fenc ing  g r i l l s  

Nails ,  screws. n u t s ,  b o l t s .  r i v e t s ,  and 
s i m i l a r  a r t i c l e s  of i r o n ,  s t e e l  o r  of 
copper 

Tools f o r  u s e  i n  t h e  hand o r  i n  machines 

Cut le ry  

Household equipment of  base  meta l s  

Hanufactures of meta l ,  n.e .s .  

Power g e n e r a t i n g  machinery, o t h e r  than 
e l e c t r i c  

A g r i c u l t u r a l  machinery 6 implements 

O f f i c e  machines 

.n57 
1- 

NIL 

N U  

NIL 

3.3626 
NIL 

2.215 

-6710 

UIL 

tm 

llIL 

3.0100 

5.6998 - 
3.4795 

3 .m44 



,- -----7 

+ i PIFCAN ( pfPCAN ) -( PD-CAN J [*-ma) [P~-*w 
SITC DESCRIPTION 1971 1976 1980 19u\ Wtn 

hta1rrorl;ty: ~LC~IIIIO 

Textile arul leather  mclrInerg 

Lhchhae f o r  mpeaial Wuatrlae 

AhaNnery & applinaces (other than elacrtricol) 
and m c h h  prrts, n.e.6. 

Blea t r ic  p o w  mrchkrary & n i t c h g a a r  

Equlprrent f o r  d i s t r ibu tky :  e l e c t r i a i t y  

TolecoEnurications apppratun 

Domantic e l e c t r i c a l  eqtrFparnt 

Electric appraty for -1 purpoaeo d 
---- 

radiol0~ic3J. sppurrtlzi, 
Ot&r  s l%ctX&l  GcliiXb-iXM a p p r n t u  

llaflvmy velcLclae. 

Hoad m t o r  ~ ~ i c l e m  

Road velcicles other t b  motor vehiclaa 

AFrcrait 
- -- 

S U ~  and b0~rt.a 

SMIUITY, plumbw, h u t *  and l i & t 4 7  r k d u r e a  
and f i t b l n p .  

PurnituFs 

T m l  goyla, hnndbga ard similar articlca 

 low (except fur c l o m )  

Pootwaor 

Scientific, mad-1, optfcal,  w u r ' b g  and 
c o n t r o l l a  i~trua10&8 rarl a p p u r t u .  

Photqpphic and c m t o m f l ~ I C  muppUeo 

Developed clncrmtopphlc film 

Y ~ ~ ~ ~ h r -  

Wicnl inetnments, l o u d  racordera and 
reproducers pr ta  and acctsaorieo there;or. 

Printed m t t e r  

Artlclao oT artlftcinl plant ic  r m t e r h l s ,  n.c.c. 

I 'ewnbuhtors, toys, liamfs oud sportin;. -4s. 

Office t. stationery supglieu, n.e.s. *, 

Jenallsry ond pldonitha' and eilveraaitlrs '  
wcre3 

I;ylufnct.r\red a r t i c l e s ,  n.C.flr 

MIL m NIL 14 IL 

NIL , HIL . HIL llIL 

NIL NIL HIL ti IL 

NIL HIL 1rIL llIL 

H I S  .917 1.7739 1.6W 

3.3589 3 . 7 ~  3.2236 4.5452 

NIX, NIL lIIL NIL 

r A 
- 

5.438 
U I L  

1.6821 

4 . 2 6 1 1  

5.1770 

NIL 

1.2786 

3.5412 

HIL 

NIL HIL 1lI1; 

HIL 11IL llIL 

- 

-1l.Oaj6 

2.4247 

2.1621 

3 . l a 3  

2.0096 

-365% 

UIL 

un 
llIL 

5.3646 

a 7 5  

8.343 0 

i!IL 

6556  

4.4300 -- 

4.3M2 

ua 
. H I I .  

6.5475 
I 

UIL 

LI 1. 

BIL 

UIL 

iiXL 

-t differentiation coefficient as computed 

by the student for Canada. 

PD-USA is the product dif ferent-iation coef f iciant as computed 

by Hufbauer for the U S A .  
* 

SOURCE : THE EXTERNAL TRADE DIVISION. STATISTICS CANADA OTTAWA 
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CONCORDANCE BETWEEN UNrTED NATIONS ' STANDARD I ~ R N A T I  OHAL 
- - 

TRADE CLASSIFICATION (SITC) AND CANADA'S STANDAFU3 
INDUSTRIAL CLASSIFICATION (SIC) 

SITC 001 061 251 284 533 653 683 729 
SIC 0110 0190 2710 2950 3781 1820 2950 3150 

0190 1089 6270 1830 2980 3250 
1890 , 3350 3 
2390 3399 

t -  
3 

- - - - - -  - - - -- - - - -  - -  - 34&L g 
- - - - -- - - - "  - - -< - - - - - - - -- - 

SITC 01 1 081 9 262 ~ 2 8 5  551 654 684 731 
SIC 1011 1020 0110 0590 3750 1892 2960 3260 

! 
4 

1012 1050 01qO 3799 1899 # 
1060 1851 32 

2 
I n83 - -- -- - - - - - - - - - - - 

3 

SITC 022 099 263 2 8 9 - 5 6 1  655 685 732 
3 

4 

SIC 1040 1031 1810 0510 3720 1840 3050 3110 f 3 
1089 3782 1854 2980 3150 : 

3993 3230 r a  
2,. - 

3250 I % 

3290 z 
* * d 

.3 

SITC 025 1 1 1  264 291 581 661 693 733 
SIC. 0110 1091 187lg_1O11 1650 3520 3050 3290 \-I-; - 

1872 1012 373-99 
t "  

1089 J 

- 2- 

SITC 031 121 266 292 599 662 695 734 
SIC 0410 1510 1831 0130 1040 3510 3060 3210 1 

- 1020 1831 0190 - 35913-15.o32&0 - - -  - - - - - - - 

SITC 041 122 267 321 611 671 698 841 
SIC 0130 1530 6270 0610 1720 2910 2960 1756- 

0720 2970 2310- 
3690 3050 2390 

3060 2431 
3090 2441 
3399 2450 
3970 2480 - - - 
3999 2499 

-- ppp f E T + 0 4 6 - - 9 1 1 7  1 1 &42 
SIC 1050 1011 0730 0640 1629 3050 2010 2460 

0830 3150 
0870 3250 

7 

-p - - - - L- 



SITC 048 212 274 332 631 678 7.12 861 
SIC 1050 0190 0790 3651 2520 2920 3110 3911 

1071 0470 2690 2940 3150 3914 
1072 3090 

SITC 051- 221 275 411 632 679 714 863 % - 
SIC 0150 0130 3570 1011 2541 2910 3180 8420 

0190 3920 1020 2560 2940 
2592 

SITC 052 231 276 421 641 681 723 864 
SIC 1031 0190 0710 1083 2710 2950 3380 3910 

2720 0799 2720 3 399 
2740 3591 i 

SITC 054 241 281 512 651 682 724 891 
SIC 0130 1031 0580 3781 1830 2950 3340 3994 

0150 2510 3782 2970 3350 3932 . - 
1031 3783 3050 
1031 3090 E 

SITC 242 282 513' - 652 
SIC 2599 6270 3570 1810 

3782 

1 - - 3 4 1 3 R R .  -- 

SIC 2513 0599 3690 
2541 
2542 + 
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APPENDIX A . 6 . 1  
- 

Elasticity Estimates: - An ~nalysis 

Tables 6-11 through 6-13 present the elasticity estimates ,' 
r, 

consistent with the estimated models of Tables 6-1 thrc&ugh -6-4 

and 6-9(a) through 6-9(e). 

AS Table 6-1 1 (a) shows, AMSjk and ADS2jk have the greateast - * 

\-.a *. ' 

positive impact on IIT (for -cross country analysis). I-ITC i s  :- : - - . * 
- - .  

* 

more responsive with respect to ALDjk than IITB and IITQ;. 

Further, the distance (~1STjk) between trading partners exerts a 

d - ,  

the development stage and market size differences: From Table .- 
< '  - 

6-1 1 (b) it is evident that all the elasticity estimates are. less . - 

than unity in absolute terms. Thus, in general 'all "he 

country-specific variables (based on non-linear model results). 

such as the average level of development, the development stage' , * , --c 

0 - '  

d l f f  FiFntlals,--- average. market size, the market ' s+7;Cp 
C "  

differentials, distance, income. similarities, and mgr-ket size 
- *  - 

similar-ities are inelastic with respect to IIT (regardless of 
'. 

the definition of IIT used). + .. " 

Table 6- 1 1 (a) (based 6i-1 lineac model coefficients) show 
that the e,lasticity estimates on variables AMSjk, -2 and 

DISTjk are greater than unity and those of ADSDjk, DMSjk, ADSljk 
4 

are'less than unity. Only IITC is highl~elastic with respect to 
-- -- - - 

ALDjk. - 
- - - - - - -- -- -- 

_In summary, the evidence suggests that Linder and Gray's 
t 



(r 

- I. As far as in8ustry-specific.var'iables are concerned, Table' 
d 

' " 6.12 show's that the elasticity estimates are less than unity, 
. .  . 

* 4 
'indicating that IIT is less sensitive with r-espect.= to 'these 

variables. .However, product -differentiation and econo~llies of 

scale exert a positive impact on IIT, whereas WS, WE, NTP, and 

SAR exert .a negative influences .on -intra-industr-y trade, Table- -- -- 

r - a '  - 
13' shows' that LDP and LESC have the gr3ea.test positive i~pact on 

- IITB. IITB is "~esponsive" ,with respect to LWE and LWS. While. 

IITC and .IITQ a'~~inelas.ticw with rkspecf -~o;LWE and LWSL. The 2 
- - - - - - -  

indices are "inelastic" with respect to nominal tariffs and ' 

. - 
* LSAR. bears ~eei&:us go15cy implications. a<  . 

t 
Note that "tn va lues  are high on these coefficients. 
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