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dental. 

Abstract: This paper examines changes in intra-industry trade (IIT) in manu
factured goods between the US and Mexico over the first five years 
of the North American Free Trade Agreement. Most industries ex
perienced large increases in IIT. An examination of various indexes 
of intra-industry specialization indicates that few industries in either 
country are candidates for significant adjustment problems. These find
ings should lessen opposition to greater regional economic integration 
in the Western Hemisphere 
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1. Introduction 

The North American Free Trade Agreement, N A F T A , went into ef
fect on January 1, 1994, five years after the US - Canada Free Trade 
Agreement, C F T A entered into force. N A F T A provides for the gradual 
elimination of tariffs and nontariff barriers to the flow of goods, ser
vices, and investment among the US, Canada, and Mexico. More than 
two-thirds of the value of US imports from Mexico and almost half of 
US exports to Mexico were accorded duty-free treatment at N A F T A ' s 
inception. Remaining tariff and nontariff barrier reductions wil l oc
cur in equal annual stages over five, ten and fifteen year transition 
periods. 1 

Regional economic integration schemes such as N A F T A are in
tended to stimulate production and increase trade among member 
countries. Resulting trade flows can be divided into two components: 
inter-industry and intra-industry trade. Inter-industry trade is the 
exchange between countries of totally different products, such as trad
ing apparel for aircraft. Specialization entails shifting resources from 
one industry to another within each importing nation. Opponents 
of economic integration between developed and developing countries 
argue that it entails a considerable amount of economic adjustment 
in each country because it encourages specialization across industries. 
Adjustment costs are high because productive factors displaced from 
the contracting industries are not easily absorbed in the expanding 
ones. 

Economic integration is more valuable when it allows countries 
to achieve greater specialization within the same industry. Intra-
industry trade, IIT, is two-way trade in products falling under the 
same industry classification. Productive resources shift with mini 
mal internal disruption between segments of the same industry. Spe
cializing in different product lines within the same industry enables 
producers in each country to enjoy scale economies and achieve an ef
ficient scale of operations. The theoretical underpinning of economic 
integration is that trade liberalization will facilitate IIT. 

Implementation of N A F T A has stimulated interest in US-Mexico 
trade flows. Fullerton, Sawyer and Sprinkle (1997) estimate both 
price and income elasticities for US imports from Mexico and US ex
ports to Mexico over the 1981-1994 period. Changes in income levels 
and domestic price levels are found to be important determinants of 

1 See US Bureau of the Census (1993) and Clark, Sawyer, and Spinkle (2000) 
for background information on N A F T A . 
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trade flows. Results suggest that N A F T A will stimulate trade between 
the US and Mexico. 

Several studies examine I I T between the US and Mexico before 
N A F T A entered into force. Esquivel's (1992) analysis of US-Mexico 
trade flows over the 1981-1990 period provides evidence of a clear 
structural change in manufactured goods trade. Liberalization efforts 
during the de la Madrid administration are shown to have increased 
I I T . Numerous segments of Mexican industry successfully penetrated 
the US market during this period. A detailed analysis of 141 manufac
turing product groups suggested that 54 sub-sectors could potentially 
face Heckscher-Ohlin type adjustment problems, but these accounted 
for only 16 percent of total trade with the United States. 

Gonzalez and Velez (1993) found that the share of I I T between 
the US and Mexico doubled over the 1982-90 period. A l l major in
dustrial categories exhibited large increases in I I T . Globerman (1992) 
found I I T between the US and Mexico, on a trade weighted basis, in
creased about 60 percent over the 1980-88 period. 

Buitelaar and Padilla (1996) studied Mexico-US trade flows dur
ing the first half of the 1990s. Their analysis covers 36 of Mexico's 
most important trading partners. Findings were consistent with those 
of Esquivel (1992). I I T was found to have increased after entry into 
the General Agreement on Tariffs and Trade and N A F T A . A l l of these 
studies suggest that trade induced by N A F T A will not have a major 
disruptive effect on the economies of Mexico and the United States. 

This paper examines changes in the shares of I I T in manufac
tured goods trade between the US and Mexico over the first five years 
of N A F T A . Attention is focused on US-Mexico trade, since the ac
cession of Mexico stimulated considerable political opposition from 
certain industries and organized labor who argued that N A F T A posed 
i threat of serious injury to US producers and workers. Adjustment 
implications of trade liberalization will be assessed by determining 
;he extent to which various indicators of intra-industry specialization 
lave changed since the agreement went into effect. A finding that 
MAFTA did not cause significant adjustment problems could lessen 
>pposition to greater regional integration in the Western Hemisphere 
yy easing fears that entire industries and jobs will disappear. 

!. Intra-industry Trade 

?he share of intra-industry trade is measured using the Grubel-Lloyd 
1975) index expressed as: 
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CT • = 1 - 1 ^ * ~ iVH 1 n \ 
(Xi + M i ) { ' 

where X € is exports of industry i, M i is imports of industry i , | X i -
Mi I is net trade, ( X i + M i ) is total trade, i = 1,2,...,n, and 0 < G L i < 
1. A n index value of 0 indicates complete inter-industry trade. Here, 
either the value of exports or imports is zero. Higher index values are 
associated withgreater intra-industry trade as a proportion of total 
trade, with an index value of 1 indicating equality between exports 
and imports. 2 

The traditional Grubel-Lloyd index provides a useful picture of 
an industry's trade pattern at a point in time. Indexes of I IT in US-
Mexico trade are shown in table l . 3 Overall, more than 60 percent of 
trade in manufactured goods between the US and Mexico in 1998 con
sisted of two-way trade within the same industry classification. This 
figure is extremely high in comparison to shares of IIT in trade be
tween developed and developing countries as well as in comparison to 
trade among developed countries. 4A wide variety of two-digit Stan
dard International Trade Classification, SITC, industries are found 
to exhibit significant amounts of IIT relative to total trade. 5 Two-
way trade in similar goods takes place in all of the broad industrial 
classifications: chemicals and related products, manufactured goods, 
machines and transport equipment, and miscellaneous manufactured 
articles. 

Table 1 suggests I I T in US-Mexico trade may have risen since 
N A F T A went into effect. IITrose relative to total trade in 20 industries 
and fell in fifteen industries. 

2 Balassa (1966) used an index of I I T to show trade liberalization among E G 
members led to increased intra-industry trade. 

3 Data on US-Mexico trade were compiled by the US Bureau of the Census. 
4 The average share of I I T in manufactured goods trade between developed 

and developing countries was 15.1% in 1985, while that for trade among industrial 
nations was 47.1%. See Forstner and Balance (1990), and Balance, Forstner and 
Sawyer (1992). 

5 A controversy exists regarding what level of product aggregation constitutes 
a meaningful industrial category. Higher levels of product aggregation result in 
larger values for the G L index 
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Table 1 
G r u b e l - L l o y d , G L , I n d e x e s o f I I T i n Manufactures: 

US - M e x i c o Trade, 1 9 9 3 - 1 9 9 8 

SITC Industry GL index 

1993 1994 1995 1996 1997 1998 

51 Organic 
chemicals 

0.40 0.60 0.72 0.47 0.53 0.64 

52 Inorganic 
chemicals 

0.82 0.89 0.91 0.91 0.94 0.84 

53 Dyes, colour
ing materials 

0.27 0.47 0.49 0.74 0.84 0.88 

54 Medicinal, 
pharm. prod. 

0.28 0.38 0.50 0.64 0.61 0.76 

55 Essential oils, 
perfume, etc. 

0.47 0.73 0.90 0.87 0.95 0.89 

56 Fertilizer 0.21 0.03 0.11 0.06 0.14 0.11 

57 Plastics in 
primary form 

0.22 0.79 0.76 0.60 0.65 0.41 

58 Plastic, non-
primary form 

0.24 0.71 0.68 0.67 0.58 0.72 

59 Chemical 
materials nes. 

0.28 0.53 0.64 0.71 0.75 0.66 

61 Leather, 
leather goods 

0.80 0.60 0.86 0.73 0.69 0.56 

62 Rubber manu 
factures, nes. 

0.38 0.74 0.72 0.67 0.80 0.95 

63 Cork, wood 
manufactures 

0.70 0.98 0.76 0.72 0.67 0.72 

64 Paper, paper-
board, etc. 

0.21 0.59 0.64 0.60 0.74 0.77 

65 Textile yarn, 
fabric, etc. 

0.69 0.93 0.91 0.86 0.74 0.86 

66 Non-metal 
mine, manfct 

0.79 0.61 0.55 0.57 0.47 0.52 

67 Iron and steel 0.71 0.88 0.98 0.91 0.85 0.87 
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Table 1 
{continued) 

SITC Industry GL index 

1993 1994 1995 1996 1997 1998 

68 Non-ferrous 
metals 

0.78 0.88 0.86 0.94 0.91 0.94 

69 Metal manu
factures, nes. 

0.69 0.97 0.91 0.77 1.00 0.96 

71 Power genera
ting machines 

0.84 0.79 0.70 0.61 0.72 0.69 

72 Special indus
trial machine. 

0.26 0.63 0.96 0.67 0.75 0.99 

73 Metalworking 
machinery 

0.07 0.46 0.39 0.53 0.51 0.45 

74 Gen. industri 
al mach. nes 

0.75 0.62 0.65 0.65 0.76 0.72 

75 Office, A D P 
machines 

0.80 0.83 0.73 0.73 0.71 0.55 

76 Teleco. sound 
equip, etc. 

0.75 0.36 0.29 0.28 0.40 0.28 

77 Elec. machin, 
app, part, nes 

0.99 0.81 0.87 0.90 0.90 0.91 

78 Road vehicles 0.80 0.29 0.41 0.44 0.35 0.37 

79 

\ 

Other trans
port equipme. 

0.15 0.56 0.70 0.94 0.85 0.98 

\81 Prefab build
ings, fttng etc 

0.79 0.78 0.59 0.39 0.51 0.37 

82 Furniture, 
bedding, etc. 

0.87 0.74 0.63 0.55 0.56 0.6O 

83 Travel goods, 
handbags, etc 

0.49 0.49 0.31 0.28 0.38 0.40 

84 Clothing and 
accessories 

0.77 0.76 0.66 0.65 0.60 0.58 

85 Footwear 0.67 0.68 0.52 0.52 0.48 0.61 

87 Scientific equi 
pment, nes 

0.82 0.84 0.67 0.62 0.68 0.63 
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Table 1 
(continued) 

SITC Industry GL index 

1993 1994 1995 1996 1997 1998 

88 Photo appar, 
nes; clocks 

0.84 0.98 0.95 0.88 0.67 0.89 

89 Misc. manufc 
goods, nes. 

0.75 0.99 0.96 0.96 0.98 0.97 

Average 

Simple 0.58 0.66 0.68 0.66 0.68 0.69 

Trade weighted 0.76 0.59 0.66 0.64 0.64 0.63 

The simple average of the GL index rose over the 1993-1998 pe
riod, while the trade weighted average GL index registered a decline. 6 

Adjustment implications of dynamic changes in I I T are investigated 
in the next three sections. 

3. Industry Trade Box 

Figure 1 shows an industry trade box. Dimensions of the box reflect 
the maximum attainable values of exports and imports. Each point 
in the box represents a trade point, or combination of exports and 
imports. The GL index, total trade, T T , net trade, N T , and intra-
industry trade, I I T , can be compared for any change in trade points. 

The trade box is bisected by a 45 degree line representing com
binations of perfectly matched two-way trade, (X = M ) with GL 
index values equal to unity. Consider point A with X > M . The line 
of equi -TT running through point A , perpendicular to the X = M 
line, shows combinations of trade points with equal total trade levels. 
Equi -GZ lines show combinations of trade for which the share of I I T 
in T T and the ratio of exports to imports remain constant. Net trade, 
\ X i - M i |, is constant along equi-AT lines. The equi - i /Tl ine shows 
trade points that give equal absolute I I T values. 

6 The 1993 trade-weighted average G L index is dominated by four industries 
that accounted for more than half of the total trade: general industrial machinery 
(SITC 74), telecommunications equipment (SITC 76), electric machines (SITC 
77), and road vehicles (SITC 78). The share of I I T in total trade fell for each of 
these sectors 

file:///Xi-Mi
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A n intertemporal comparison of G L index values may fail to sig
nal potential adjustment problems 7 If points A and B are symmet
rical then the same G L value is obtained at either point as well as 
at anv point along either equi-GL rav shown in figure 1 The move
ment from point A to B entails a shift in the trade balance frorrT a 
net exporter to a net importer This decline in exports and increase 
in imports is likely to be associated with a fall in production and em
ployment Such a movement suggests potential adjustment pressures 
which would not be signaled by any change in the G L index c l r e 
must be exercised wherfattempting to draw inferences regarding po
tential adjustment pressures from a comparison of G L index values 
pertaining to successive trade points Additional information may be 
required to identify potential adjustment problems. 

Figure 1 
Industry Trade B o x 

Equi-flTLine Equ¡-G¿ Ray Equi-i/TLine 

0 Equi-TTLint Mmax 

7 Azhar, Elliott, and Milner (1998) develop the box and use it to evaluate 
properties of the G L index. Shelburne (1993) warns against using changes in the 
G L index to infer structural adjustment costs associated with trade liberalization. 
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4. Adjustment Implications of Trade Liberalization 

Changes in the trade ratio, trade points, and other indicators of intra-
industry specialization are used to identify potential adjustment pres
sures associated with trade liberalization. Each point in the trade box 
has a trade ratio, r = X / M . The value of I I T relative to T T remains 
constant along a ray from the origin since all trade points on an equi-
GL ray share a common trade ratio. Changes in I I T relative to T T 
can be analyzed by examining changes in r. For example, with an 
increase in T T , moving from either point A or B to a point closer to 
the diagonal in figure 1 will increase both TIT and IIT/'TT. 

Analyzing a shift in the direction of the trade balance from a net 
exporter to a net importer can be facilitated by defining r = r x = 
X / M in the net exporter plane, and r = r m = M / X in the net im-
norter nlane 8 When T T increases as is eenerallv the case with trade 
U b e r S i E n changes in thevatul'of the GL r7y or A ^ n a T n r t 
vide sufficient information to assess potential adjustmentProblems 
Knowledge of trade points may aSo be required Using changes in r 
in conjunction with changes in trade poinS as indicators of potential 
adjustment pressures will avoid some of the pitfalls associated with 
intertemporal comparisons of GL index values alone. 

Factor adjustment implications of changes in trade points can 
be analyzed using figure 1. Start at point A . Construct equi-trade 
component lines. A n increase in T T c a n move the economy into any 
of the eight regions shown in the figure. Consider a movement from 
point A to a point in each of these regions. Region I is associated with 
a decline in I I T both absolutely and relative to T T . Exports have 
increased and imports fallen. Adjustment problems are not expected. 

A movement to region II increases IIT, but reduces I I T / T T . 
Export growth exceeds import growth. Adjustment problems wil l not 
arise. When the economy moves from point A to a point in region III, 
r x is falling. I I T increases absolutely and relative to T T . We do not 
anticipate adjustment problems associated with this change in trade 
points. 

Trade points in region IV are also associated with an increase in 
I I T absolutely and relative to T T . Although r x falls, a large increase 
in T T wil l result in higher export and import levels. A modest in
crease in X T can be associated with a decline in exports and increase 
in imports, but these changes will be relatively small. Adjustment 
problems are not expected. 

The remaining regions lie in the net importer plane. Regions 
V and V I are associated with increases in both I I T and I I T / T T . A 
movement from point A to a point in either of these regions may give 

When M=0 in the net exporter plane and X = 0 in the net importer plane, r 
will be undefined. 
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rise to adjustment problems since the country switched from being 
a net exporter to a net importer. However, adjustment concerns 
can be lessened if a large increase in T T results from an increase 
in exports as well as imports. When T T increases, as is generally 
the case with trade liberalization, changes in the value of the GL-ray 
may not provide sufficient information to assess potential adjustment 
problems. Knowledge of trade points and r may be required. 

Movements from point A to regions VI I and VIII imply potential 
adjustment pressures. IITrises in region VII , but falls in region VIII . 
Both regions are characterized by a fall in I I T relative to T T . 

5. Adjustment Pressures 

Table 2 shows changes in US exports, imports, trade ratios, A G L , 
and A I I T over the first five years of N A F T A Industries are grouped in 
accordance with various outcomes characterized by changes in T T , the 
trade balance, and changes in r . The analysis is conducted using two-
digit SITC manufacturing industries to k i p the table to a reasonable 
size. Although the analysis focuses on potential adjustment pressures 
in the US, implications for Mexico are also discussed. 

The first grouping of industries in table 2 contains one US indus
try that remains in the net exporter plane. A decline in the GL index, 
an increase in I I T , and a rise in r x suggests that leather and leather 
goods (SITC 61) shifted to region II of figure 1. This US industry does 
not face potential adjustment pressures. Although the r x increase in 
the US translates into a rise in r m for Mexico, the large increase in IIT 
suggests that the industry will not encounter significant adjustment 
problems in Mexico. 

Twelve net exporters experienced reductions in r x with increases 
in T T . If r x values decline with increases in T T , changes in the com
position of total trade will consist of progressive increases in IIT and 
IIT/ T T . Here, trade points remain in the net exporter plane and are 
in either region III or IV. Changes in both the GL index and IIT, 
along with changes in r x , suggest that potential adjustment problems 
will not arise in the United States in these industries. This group 
accounted for 24 percent of US exports to Mexico and 8 percent of 
Mexico's exports to the US in 1998. Industries in this group remained 
in Mexico's net importer plane, with r m falling. Since I I T rose in 
absolute terms and relative to T T , significant adjustment pressures 
are not expected in Mexico. 

Eleven US industries switched from the net exporter to the net 
importer plane. I I T rose both in absolute terms and relative to T T 
in seven industries. Four industries experienced absolute increases in 
I I T w i t h declines in I I T relative to T T . Included in the latter group 
are power generating machines (SITC 71), general industrial machines 
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(SITC 74), office and A D P machines (SITC 75), and scientific equipment 
(SITC 87). Large increases in I I T reduce concerns regarding potential 
adjustment pressures 9 Import growth exceeded that of exports but S r S 
X r t e Z o r a l c o m p L 
A / T r T u g g e s t adTustoent pressures in the US will be minimal' even 
with the S v i s e T i f U n S 
S l n T e d for 28 ^ 

S m p o r t e f S n e to the 
problems are no texpec td Adjustment 

The fourth group consists of nine US industries in the net im
porter plane that experienced increases in r m with greater T T . In 
1998 these industries accounted for 47% of US exports to Mexico and 
67% of US imports from Mexico. Import surges served to raise both 
r m and concerns over potential adjustment problems in the United 
States. A l l but one of these industries moved into region VII of figure 
1. Prefabricated buildings (SITC 81) moved into region VIII. Changes 
in the GL index may not provide enough information to assess po
tential adjustment problems. Although shares of IIT in T T fell for 
all of the industries, all but three of these experienced large increases 
in I I T . Those with the largest increases in I I T had export increases 
that provided some scope for factor reallocation within industries. 
Declines or small increases in IIT indicate industries that may have 
experienced adjustment problems. The three industries who fell into 
this subgroup were: prefabricated buildings (SITC 81), travel goods, 
handbags etc (SITC 83) and footwear (SITC 85) Collectively these 
industries accounted for less than one percent of US imports from 
Mexico in 1998 The first of these is in region VII^[ o f W e 1 and t h e 
remaining two are in region VII None of these indus"Ss face poten
tial adjustment problenfs in Mexico since they remained in Mexico's 
net exporter plane and experienced increases in r x . 

9 The Azhar-Elliott-Milner (1998) methodology holds T T constant and exam
ines changes in two summary indexes and the trade ratio along the equi- T T line 
in figure 1. This approach significantly overstates the likelihood of adjustment 
pressures for industries in the net importer plane. When T T rises, as is generally 
the case with economic integration, changes in actual trade points must be taken 
into account in order to assess potential adjustment pressures. 

1 0 Not all imports have job displacement effects. Some imports are inputs for 
sxpanding activities or are facilitated by coproduction arrangements 
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T w o U S industries remain i n the net exporter plane but h a d 
declines i n t o ta l trade. M e d i c i n a l products ( S I T C 54) experienced i n 
creases i n I I T b o t h i n absolute terms and relative to T T . T h e opposite 
is true for ferti l izer ( S I T C 56). Here, rT rose considerably. These ex
port industries w i l l not face potent ia l adjustment pressures i n the U S 
even though T T fell. 

Mexico ' s medic inal products ( S I T C 54) industry w i l l not exper i 
ence adjustment pressures since r m declined and I I T rose as T T fell . 
T h e fertil izer industry ( S I T C 56) is a candidate for potent ia l adjust
ment problems i n Mexico since imports and exports b o t h fell. I I T 
declined i n absolute terms and relative to T T . 

M o r e t h a n two-thirds of the value of U S imports from M e x i c o and 
almost half of U S exports to M e x i c o were accorded duty-free treatment 
at N A F T A ' s incept ion. R e m a i n i n g tariffs are to be phased out i n 
equal annual stages over five, ten, and fifteen year t rans i t ion periods. 
M o s t of the manufactured goods that retained tariff protec t ion i n 
the U S after January 1, 1994, fall into the fourth group discussed 
above. Included here are certain products from non-metal l ic minera l 
manufactur ing ( S I T C 66), travel goods, hand-bags, etc. ( S I T C 83), 
c l o th ing and accessories ( S I T C 84), and footwear ( S I T C 85). Seven 
percent of U S imports from Mex i co are from these industries. These 
activities should be watched for signs of adjustment pressures as t rade 
l ibera l izat ion proceeds. 

6. Conclusions 

T h i s paper examines changes i n I I T i n manufactured goods trade 
between the U S and Mex i co over the first five years of N A F T A . O p p o 
nents of N A F T A argued that economic integration between the U S and 
a developing country would entail a considerable amount of economic 
adjustment i n each country by fostering greater special ization across 
rather than w i t h i n industries. It is difficult to disentangle N A F T A ' s 
impact on in tra - industry special ization from that of other events such 
as Mexico ' s recession, depreciation of the M e x i c a n peso, and tari f f 
cuts under the Uruguay R o u n d . However, large increases in I I T were 
experienced by most industries. O n l y two industries had declines i n 
I I T . A n examinat ion of various indicators of intra - industry special 
i zat ion shows that few industries i n either country are candidates for 
potent ia l s t ruc tura l adjustment problems. We do not expect ma jo r 
adjustment problems to arise from greater integration between the U S 
and Mex i co . Results support Esquivel 's (1992) predict ion that greater 
economic integrat ion between the U S and Mex i co w i l l not cause sig
nificant adjustment problems for manufactur ing activities in Mex i co . 
F ind ings of the present study should lessen opposit ion to greater re
gional integrat ion i n the Western Hemisphere by easing fears that 
entire industries and jobs w i l l disappear. 
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