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ABSTRACT The emergence of strengthened and expanded free trade areas has

created a need for careful analysis of the nature of internal and external dependence

among nations. This paper uses the 1990 intercountry input-output tables for the four
rain countries that are integrated into Mercosur (Brazil, Argentina, Chile, and

- ruguay) to analyze the economic structure of the countries when considered as a
*hole system. The analysis focuses on uncovering alternative views of the roles of
.inkages, multipliers, and key sectors in input-ouput systems in order to an provide
:rsight into the way in which the economies are integrated, the strength of the
::tesration and the potential consequences of action in one economy on the rest of
:e system.

I. INTRODUCTION

As national economies undergo a process of internationalization and

=etonalisation, there is a lot of discussion about new tendencies in the international

=:,.'nomic system.
On the positive side, the advantages of economic blocks, like MERCOSU& are:

There are possibilities for the implementation of macroeconomic and sectoral
policies, leading to harmonious development.

- Economic blocks, such as Mercosur can promote new competition at regional
level, which can lead to improvements in the quality and efficiency of the

production process.

-:. '-he negative side, one can imagine that the integration process could be painful,
:-:.n11'due to regional imbalances both within and between the countries involved.
i: :ar. in Mercosur, the process has not been painful but this could be because we

:: :ror yet know enough about the interindustrial relations that exist within the
.1::cosur countries.

This article is based on the results of the Ph.D. dissertation elaborated by the frst author

"- : :-:,r ing the second author as advisor.
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The basic goal of this article is to use input-output analysis to study the stnrcture

of the Mercosur countries' international transactions. In order to do so, the articl:
analyses: a) the level of spatial integration in the markets; b) the power of the

interindustrial linkages and key-sectors; and c) the induced aggregated productio:

in one country due to the degree of influence of international trade.

The basic data sources for the analysis are a set of intercountry input-oupr:
tables for 1990 (Montoya, 1997), for the four main countries that are, or are goir.3

is be, irrtegrate{ irrto \rlereesltrr, i.e., Brazi\, Ar gentrna, Qh'rle, arrd U ruguay.

2. THE STRUCTURE OF MERCOSITR

2.1 The Economic Dimension of the Market

Trade transactions in the intemational market are usually a result of competiti::
in this marke! taking into consideration, among other things, differences in the pn;t
of some goods. But, given that the process of openness in an economy can cau-<

traumatic changes in the production structure of the economy, some measures L
reduce and even to prohibit imports might be taken. The main reason for this poii:-.
is to protect national industries, even if in the medium and long term, the structu-
of the international market will prevail. Despite the fact that input-output analr s'.
does not relate market stnrcture to industrial structure, it is possible to studl tht
process of integration in an indirect way. In the international input-output matrix tb:
import and industrial structures are linked through the technical coefficients c:
inputs, so it is possible to visualize: a) the market structure as a logical consequenc€

of production activities; and b) the industrial structure as a determinant of tracr
flows. From this perspective, the 1990 industrial transactions between the Mercosr
countries are summarized in Table l. With this information it is possible to analrze
the dimension of the markets and to determine the probable behavior of C:
economic agents.

The economic dimension, understood as the market capacity of a nationa-

economy, carries with it the macroeconomic idea that the size of a market allows fa:
the use of production technologies proportionate to the size of the economy. Sc.

depending on the economic dimension of the country or set of countries, the

possibility of developing industrial and trade relations will be bigger or smalle:
Following Salgado (1990, p. 164)2, variables such as GDP; GDP per-capita
population; industrial structure; value added; market liberalization; and demanc

structure can be used as proxies to indicate the economic dimension of a countl.
The economic integration of the Mercosur countries implies, in its eliminatio:

of tariffs and harmonization of the tax system, the equalization of legislation, taxe:
and trade practices. The market increases are potentially extremely unequal and as

2 The author draws attention to some of the basic variables in the process of integrarrol

:rmong developing counties, which are used to set, as a function of the economic dimensio:
and the level of industrialization, which are the main economic reasons for economic union

In the integration process the countries do not necessarily pursue the same goals; this u il.
depend on the level of economic development that each one presents.
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a consequence, the creation and implementation of such a common competitive ba-r
is likely to be very difficult. Table I shows the uneven size of the markets, where s:
can see that the value added of Argentina, Chile, and Uruguay are respectivelr
19.75oA,3.16yo, and 0.90% of Brazil. Taking each country's 19903 figure, Mercosr-
would mean an increase in the population market size of around 5 times fi':
Argentina; 23.87% for Brazil; 24 times for Chile; and, 63 times for Uruguay. Give:
these indicators and considering that the initial effect of economic integration is a
increase in the number of consumers, one can see that demand opportunities relatec
to demand size seems to benefit every country except Brazil. For example, for th:
Brazilian economy, capturing 90% of the Uruguayan consumer market would be rt:
same as capturing only 1.87%o of the Brazilian market. On the other hand, fc:
Uruguay, capturing 90o/o of the Brazilian market would be the equivalent :;
increasing its economy 57 times. In a less dramatic example, if an Argentinia:
company could capture l0o/o of the Brazilian market, it would be the equivalent c:
45.62% of the whole Argentinian market.

2.2 The Spatial Integration of the Markets

Using Table I it is possible to set some indices of spatial integration n
Mercosur:
l. Exports of domestic production, i.e. assuming that the activities in the nationa-

market are proportional to the total production (row), the distribution of the
production coefficients, as shown in Table 2, allow the identification of the
degree of dependence of exports in each country.

2. Use of domestic and imported inputs, i.e., assuming that the national activities
are proportional to the inputs (column), the results in Table 3 give the level o:
dependence on national and imported inputs.

As shown in Figure 1, Chile shows the greatest dependence on exports, with 15.799 c

of its domestic production going directly to export, of which 9l .83% is exported tc
the rest of the world (mainly the United States and the European Union), and onll
8.17% to the Mercosur countries. Uruguay has the second largest proportion o:
dependence on exports, 14.28oA, of which 64.92% goes to the rest of the world.
Brazilian (4.02%) and Argentinian(4.55%) exports are low compared to the other
economies in the group, with their respective exports to the rest of the world standing
at 92.23% and 80.58% respectively. From these figures, we can see the lou
dependence on exports. This means that in 1990 there was an extremely limited
spatial integration into the world economy, that is even worse when related to
Mercosur.

The Mercosur countries' low dependence on exports can be explained by:
l. The policy of import substitution industrialization in the past, directed to an

industrial production structure based on domestic markets (Prebisch, 1950, and

3 From the CEPAL l99l Statistical Yearbook of Latin America and Caribbean, fhe
population of the Mercosur countries are as follow: Argentin4 32.55 millions; Brazil, 148.48
millions; Chile, 13.17 millions; and Uruguay, 3.09 millions.
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Argentina

Brazil

Chile

Uruguay

4.55%

4,O%

15,79%

14.24%

E Mercosur

E Resl of the World

I

o%

Source: Table 2

Figure 1. Share of Exports to Mercosur and the Rest of the World in Total
Production

ArgenUna

Brazil

Chile

Uruguay

0%

Source: Table 3

Figure 2. Share of Imports from Mercosur and the Rest of the World in Total
Inputs
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2. The lack of international competition in domestic markets due to long te=
protectionist policies.

The figures for dependence on imported and domestic inputs are shown in Table :
and Figure 2. Chile, with a small population, limited natural agricultural resourc$-
and an exporter of minerals since the colonial period, shows domestic inpua ::
80.14yo, with imports corresponding to 9.36% of domestic production. Of thr--
imports 80.73% come from the rest of the world, and only 19.27% from Mercos':
countries. Uruguay shows the second lowest proportion of domestic inputs (81.2i' :

However, when we look at imports, despite imports from the rest of the *'or.:
predominating with 62.94yo, the remaining37.06% are imported from Mercosu-
countries, which makes Uruguay the country that, relative to its production, impo-s
the most from Mercosur. The structure of Argentinian dependence shows tha:
65.62% of imports come from the rest of the world, and the remaining 34.38oh fror"
Mercosur. Brazil, on the other hand, shows a completely different result, u i:
94.50% of its imports coming from the rest of the world and only 5.50% fror:.
Mercosur. This shows that all of the Mercosur economies have limited sparra-

integration both worldwide and in the Mercosur context. In addition, a lot of t::
exports from the Mercosur counties are natural resources and processed agricultur-
products, which, with similar products being produced throughout the regioi
explains the low trade dependence compared to the rest of the world.

Concerning the domestic share in the structure of the final demand, rhe
proportions are high in all of the countries and their levels are slightly higher that the
proportions of the domestic inputs discussed above.

2.3 Linkage and Key-Sectors

The analysis ofthe process ofinterdependence in the intersectoral relations o:
a set of countries is based on the fact that the products are used not only in the
industrial process, but also to satisfu final demand. In that way, given that in the
input-output model, each final demand of a country is exogenous, the production
level, the multipliers and the intersectoral linkages in each country can be
determined. In this way, complementary methods can be used for the estimation ani
identification of key-sectors. These methods, which allow for the study of the
national and international structure of transactions are also associated with the idea
of establishing an allocation priority of resources, as well as in promotine
industrialization strategies because it is expected that the resources allocated to ke1 -

sectors can stimulate production growth, employment, wages, etc., faster than if thel
were directed to other sectors.

Th e Ras mus s en-Hirs c hman Appro ach

Considering the internal structure of the economy based on the input-output
model (Leontief, 1951), the work of Rasmussen (1956) and Hirschman (1958) led
to the development of indices of linkage. These indices have now become part of the
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generally accepted procedures for identiffing key sectors in an economy.
Define D-, as a typical element of the Leontief inverse matrix, B; B * as the

average valuSof all eiements of .8, and if 3-j and B,* arethe associated typical
column and row sums, then the indices may be developed as follows:
Backward linkage index (power of dispersion):

,B,,=? (t)

Forward linkage index (sensitivity of dispersion):
t B.

rr - 
n

' B*

Indices greater than one refer to sectors above average, and therefore, key sectors
in the development of the economy.

The backward and forward linkages for the 31 sectors from the 4 Mercosur
countries are shown in Table 4. Figures 3 and 4 show the indices for each sector in
each country, while the overall forward and backward index is shown in Figure 5.

In Figure 5 it is possible to see two standards: a) Brazil with its more consolidated
industrial structure; and b) Argentin4 Chile, and Uruguay all of which are still fying
to consolidate their industrial structures.

In general, Brazil shows greater values for forward and backward linkages than
the other countries, which is an indication that the Brazilian economy is probably
much more integrated than the other economies. However, this does not mean
stronger international relations rather it is a result of the strong linkages among
Brazilian industries. On the other hand, Argentina, Chile and Uruguay show overall
rcrward linkages that vary between 0.8407 and0.9704, and overall backward indices
tarying between 0.9373 and 0.9819.

One can define a key-sector in a restricted way (McGilvray,1977), i.e., a sector
rrat simultaneously presents forward and backward linkages greater than i. Based

-.n this definition, the results of Figure 5, associated with a more detailed analysis of
ie interindustrial linkages and how they vary among the countries (Table 4) gives
ndications for the design of industrial policies in each country. Brazil, for example,
'*'ould be advised to implement development policies in the key-sectors with the
nighest values of forward indices this is because the level of its forward linkages
1.2688) is superior to its backward linkage (1.1346). In such away, from the 8 key-

sctors identified (5,6,9,I1, 12, 14,15, and l7) one could stress the development
:f exports and of the Metallurgy, Mechanic, Paper, and Textile sectors.

One can also use a more relaxed concept of key-sector, i.e., define a key-sector
is the one that presents either backward or forward indices greater than one. Using
:is less restricted definition of a key-sector, Brazil has 29 key sectors, from which
'; e can conclude that:
. Brazil has a diversified and integrated industry.

- With its high number of sectors with a backward linkage greater than one, it
should be possible to increase production through demand for Brazilian products

(2)
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Figure 3. Hirschman/Rasmussen Forward Linkages for the Mercosur, 1990

Argentina Uruguay

F66Ots -DON@O?@N@ OOtsFOOON FiON@Oi 6FFNNN
Sslol!

Figure 4. Hirschman/Rasmussen Backward Linkages for the Mercosur, 1990
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Figure 5. Hirschman/Rasmussen Linkages for the Mercosur Interregional
System, 1990

in either the national or the Mercosur market.
Argentina, Chile, and Uruguay show low interindustry linkages; however. fr::
Table 4 it is clear that there are differences between the countries.

According to the more restricted definition, Argentina has average values ::
0.9704 and 0.9462 respectively for forward and backward linkages and only 5 ke-.-
sectors (5, ll, 14, 15 and l7). If this country wants to implement policies ::
industrial growth, besides increasing exports, it should look towards growth ir: '--:
sectors with high values of forward linkages, like Metal Products, Petroie--:
Refining, Basic chemicals and rextiles. However, using the less resticted defini::::
of key-sectors, we see that Argentina has l9 key sectors, manufacturin-q indusr.::
dominant irmonst them; this situation allows us to say that the Argentinian econc:. .

is a diversified economy, closer in gpe to that of the Brazilian economy. The r,:::
export oriented economies of Chile and Uruguay show higher values for -_-:

backward linkages than for the forward linkages. Using the more restricted defini::::
of a key sector, we can only identiff one for Chile and none for Uraguay. Using :::
less restricted definition, the number of sectors with values greater than one fcr '-::
forward linkages are 9 for both Argentina and Chile. For Chile, one can highligh: :-t
sectors of Mining, Services, Trade, and Transport; while for Argentina the sec:: --

include Paper, Basic Chemicals, Other Chemicals, and Textiles.
Argentina has l5 sectors with backward linkages greater than one, and Chiie .-:

Uruguay have 12 each. We can also see that Chile has a higher value of linkages -:---

Argentina and Uruguay and that each country has different key sectors. The .: -
values of linkages for some of the capital goods industries (like Metal Produ:-
Machinery, ElecfiicalEquipmen! Electronic Equipmeng and Transport Equiprne::
for Argentin4 Chile, and Uruguay point to problems that could face these econor:3:
in the process of increasing industrialization.

1.4

1.2
oo4
ttIt!:s 0.6

E ou
i
b o.+lt
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The Pure Linkage Approach

Based on Cella's (1984) comments that the HirschmanlRulsmussen indices do not
uke into consideration the different levels of production in each sector of the
economy, the pure linkage presented in Guilhoto et al. (1996) is utilized because it
ukes into account the importance of a given sector in terms of its level of production
as well as its interaction with others in the economy. This index corrects a
iecomposition error of Cella (1984) and Clements (1990) and is an improvement
rver the initial version of pure linkage presented by Guilhoto et al. (1994).

Decomposingthe A matrix of technical coefFrcients one has:

;'!rere the matrix I represents the sectorT isolated from the rest ofthe economy, and
-' , A , matrix represents the rest of the economy.

From equation (3) one can arrive at :

(3)n =Y,, 
n,,1 

=fnu '"1 .lo ,1 
= n * n

V,, n*) Vo o I Lo 
n*) --i --'

ln sl la olla oll r AL1
=l:, ;-l=l: 

^"11,: 10,", 
",'fg = (I -A\-l (4)

(5)

(6)

l:e components of equation (4) are defined as:

A,, = (I -A,,)-'

A =(I-Al-l

A,,, = (I - A,t,A_,n)-t (7)))rr4'

A,o = (I - A,A,rA.,A,,)-t (8)

'- 
that way, from equation (4) it is possible to derive the pure linkages.

From the Leontief formulation:

X = (I -A)-tY (9)

:-: using the information contained in equation (4) one can derive a set of indices
:,at can be used to rank a region in terms of its importance to the economy and to see

:,: * the production process occurs in the economy. One can get these indices from:

Fl |? ;lt? :[j, ''fl[:J (10)
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From the multiplication of the three terms on the right side of equation (10), one ca
derive:

kl IA ollar*a.tavl
lrl=1il llrt r)tttl
F,l f 

o n-)ll,.t,,a,Y,* a,r,l

where A,-A_Y_ is the direct impact ofthe rest ofthe economy final demand on regic:-
lfffj, i.e., the level of exports in region j that are needed to satisff the productic:

necessities ofthe rest ofthe economy for a level of final demand given by )'-; and A - L ':

is the direct impact of regionT final demand on the rest of the .ronorj, i.e., itlii'e:
the level of exports in the rest of the economy that are needed to satisff tl-:
production necessities of regionT for a level of final demand given by z, .

Thus, one has a new definition for the Pure Backward Linkage (PBL) and for r.:
Pure Forward Linkage (PFL), i.e.,

PBL = L,A,iA,Yi
PFL = A.A.AY (1:

llfff

where the PBL will give the pure impact of the value ofthe total production in regic:-

i, 14,Y,) on the rest of the economy; i.e., the impact that is free from the deman:
inputs that regionT makes from region j ,and the feedback from the rest of th:
economy to regionT and vice-versa. The PFL will give the pure impact of the tota
production in the rest of the economy (A,f,) on regionT. If one wants to know u'ha:
the pure total linkage (PTL) of each sector is in the economy, for example, to rani:
them, it is possible to add the PBLtothe PFL, as these indices, as defined above, are

expressed in actual values rather than as indicants. Hence:

PTL = PBL + PFL (13

The results for the pure linkages are shown in Tables 5 and 6 and Figures 6 and

7. From these results one can see that ttre countries can be ranked according to theii
importance to the Mercosur economy.

At the sectoral level, the highest forward linkage values are found in the
Brazilian economy with the most important being Agriculture, Metal Products.
Petroleum Refining, Trade, Transport, Services, Textile, and Public Utilities.
Considering the importance of the Brazilian economy, the values for Argentina-
Chile, and Uruguay are rather small.

The Argentinian sectors with high forward linkages are Agriculture, Metal
Products, Other Chemicals, Textiles, and Services. For Chile the sectors are

Agriculture, Trade, and Services. In Uruguay the most important sectors are Trade.
Services, and Agriculture.

The Brazilian economy shows the highest values for backward linkages too.
mainly in the Service, Construction, Trade, Meat Products, Vegetable Products, and
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Figure 6. Pure Total Linkages for Mercosur, 1990
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Figure 7. Pure Total Linkages for Mercosur, Select Countries, 1990
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Transport Equipment sectors.

In most of the cases, the pure linkages and the Hirschman/Rasmussen linlee*
agree in their identification of the key sectors in each one the of Mercosur countr-
From the point of view of the production structure and of the value of producr:n
generated, the vast majority of key sectors are the same. This can be explained b1 =
relative importance of Brazil over the other 3 countries.

3. FINAL DEMAI\D AI{D PRODUCTION

From the Mercosur input-output matrix it is possible to measure the inducsr
production in each country through the final demand and thence to measure t:c
dependence of that production on external and internal demand. Figure 8 shou's cc
results of this analysis.

In Chile and Uruguay, production depends to a great extent on external demar:
whilst in Brazil and Argentina external demand is of lower importance. Around 2= 

'
of production in Chile is induced by exports, whilst in Uruguay the figure is 2-l' ,
In these countries it is reasonable that economic policy should take ir:::
consideration the eflects of external markets - when the international market adop=
any kind of protection, these two countries will suffer more than the others. In orde
to minimize international trade problems, these countries should diversiff the:
pafferns of industry as well as increase their competitiveness in internal and externa*
markets.

l.I5% of production in Chile is induced by Brazil, 0.68% by Argentin4 an:
0.07% by Uruguay. For Uruguay the values are 2.52Yo for Argentina,5.6l%o fc:
Brazil, and only 0.34% for Chile. In Brazil and Argentina the values for extema-
dependence are relatively low, 9% and 8% respectively. When we consider that the
industrialization of Argentina and Brazil was mainly due to import substitution anc
that these countries arq rich in natural resources, these results are not surprising
However, recently both countries have been trying to integrate more into the
international market.

4. CONCLUSTONS

Using the 1990 Mercosur interregional input-output tables, this paper has studiec
the production structure of Argentina,Brazil, Chile and Uruguay. The results shou
that:
1. The economic dimensions of the countries studied are extremely uneven.
2. The relative levels of spatial integration with international and regional

economies are limited.
3. The interindustry linkages show that Brazil has the highest values for backward

and forward linkages in both the Rasmussen/flirschman and the pure linkage
approach.

4. All of the countries showed a stronger dependence on induced production than
is inferred from their spatial integration levels.

5. In general the economies which make up Mercosur, are closed, with Chile and
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Figure 8. Relative Share of Aggregated Production, Induced by the Final

Demand in Each Country

- --:uay slightly more open than the others.
: ine economies show great disparities in the structure of production and

::nsumption.
l-re process of regional integration should bring about the intensification of

: : -.:ial interdependence for the Mercosur countries. However, given the

-:::.:sions of this paper, this industrial interdependence will be achieved less

:'--::.lv if the interaction between the various sectors is fully taken into

-::.:j:ration. If this course of action is taken should be possible to conduct the

-' :-:nic union of the region in a harmonious wav.
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