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Abstract

Inthe 1990sthe Brazilian economy went through alot of changes, caused mainly by the
monetary stabilization and the globalization process occurred. To study the impact of this
processover the Brazilian economy, one should go beyond the analysis of growth indicators, like
GDP or inflation indexes, and use sectoral analysis to better understand what were the real
structural changesinthe economy. To do so, this study makes use of year ly nationa input-output
tables, 1990 to 1999, constructed at thelevel of 42 sectors. Thetablesfrom 1990 to 1996 were
obtained from the Brazilian National Institute of Statistics (IBGE), whilethe onesfor 1997 to
1999 were estimated from the Brazilian National Accountsusing the methodology presented by
Guilhoto et al (2002). Themain indicatorsused intheanalysiswere: a) multipliersof production
and employment decomposed into their components; b) economic landscapes; and c) backward
and forward linkages (Hirschman/Rasmussen and Pure). To better understand the changestake
took placeinthe economy, theresultswere al so aggregate at the level of 5 macro sectors. The
study shows that the openness process had an impact on the productive structure of theBrazilian
economy with sectors gaining and losing in this process. The agricultural sector went to a
process o modernization in which, on one hand it increased itslinksin the economy, but, on the
other hand reduced its capacity of generate employment. The industrial sector became more
dependable on imported inputs for its production process, with a reduction in its level of
employment. To the service sector was left the task of absorb the workers freed and/or not
absorbed by the other sectors.
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1. Introduction

The Brazilian economy has gone through alot of changesin the 1990s, the main ones
occurred dueto the globalization process with the consequent openness of the economy, anddue
to the Real plan that caused a price stabilization, bringing the economy from a standard of

hyperinflation to a much more stable monetary system.

The goal of this paper isto analyze how the productive structure of the economy changed
throughout this time period. To do so, various techniques of analyses are applied to yearly

national input-output tables, 1990 to 1999, constructed at the level of 42 sectors.

The next section will present the theoretical background used in the paper, section 3
presentsan overview of the Brazilian economy inthe 1990s, theresults are presented into section

4, and the final comments are made in section 5.

2. Theoretical Background
Theintersectoral flowsin agiven economy can be represented by thefollowing system
X=4X+Y (1)

where X isa(nx1) vector with the value of the total production in each sector, Y isa (nx1)
vector with valuesfor thefinal demand, and 4 isa(nxn) matrix with thetechnical coefficientsof
production (Leontief, 1951). Inthismodel, thefinal demand vector can betreated as exogenous

to the system, such that the level of total production can be determined by thefinal demand, i.e.,
X =BY (2)
B=(I- A" (3)

where B isa(nxn) matrix of the Leontief inverse.

From equation (2) it is possible to evaluate the impact of the final demand over total

production, and from there, over employment, imports, wages, etc.

To estimate the induced effect, i.e., how much the increase in employment would

generate, for example, of production in the economy given the consumption of the newly



employed people, one can make the family consumption endogenousin the model, such that one

has
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where 4 isthe new matrix of technical coefficients with size (n+1)x(n+1), and H, isa (1xn)
vector with the income coefficient in each sector and H. is a (nx1) vector with thefamilies

consumption coefficients.

As so, the new vectors of production and final demand would be given, respectively, by

(X, (n+1)x1), and by (Y, (n+1)x1). They would be represented as

v=| X 5
‘[X,,J )
and
Y{ v } (6)
Yn+1

The Leontief system would them be represented by:

X =BY (7)

B=(-4)" 8

where B isa ((n +1)x(n+1)) matrix of the Leontief inverse, tanking into consideration the

induced effect.

2.1. Multipliers

From the multipliers results it is possble to measure the direct and indirect effects of a
change in the final demand over production, income, employment, etc. (see Miller and Blair, 1985).
From the Leontief inverse matrix (B) defined dove one has that the production multiplier of

type | for each economic sector is given by:
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where P; is the production multiplier for sector j and b;; is an element of matrix B.

The production multiplier of type II, that takes into consideration the in induced effect, is

given by:
— d -
P;= i
mab (10
j=1..n

where P; is the production multiplier for sector j and b_” is an element of matrix B .

To estimate the employment multipliers, onefirst go by estimating the coefficients of
employment, given by

e.
w; =L (11)
Y

wherew; isthe coefficient of employment in sectorj, e;isthetotal employment in sector,andx;
isthe level of production in sector .

Thetotal employment of typel ( £;) andtypell (E ), generated in sector j aregivenby

n
i=1
_
i=1

where b; and FU are elements of the matrices B and B described above.

Theemployment multipliers, i.e., how much employment isgenerated in the economy for

each person employed in agiven sector, isgiven by equations (14) and ( 15) below, for the cases

of thetype | (7; ) and typell (Wj) multipliers

E;
Wy=— (14)

J
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2.2. The Rasmussen/Hirschman Approach

Thework of Rasmussen (1956) and Hirschman (1958) |ed to the devel opment of indices

of linkage that have now become part of the generally accepted proceduresfor identifying key

sectorsin the economy. Define b, asatypical element of the L eontief inverse matrix, B; B &

the average value of all elementsof B, and if B, and B, aretheassociated typical columnand

row sums, then the indices may be developed as follows:

Backward linkage index (power of dispersion):
Uj:[B,j/n]/B (16)
Forward linkage index (sensitivity of dispersion):
U, =[B. In]/ B’ (17)
Oneof thecriticisms of the aboveindicesisthat they do not takeinto consideration the

different /evels of productionin each sector of the economy, what it isdone by the purelinkage

approach presented in the next section.

2.3. The Pure Linkage Approach

As presented by Guilhoto, Sonis and Hewings (1996) the pure linkage approach can be

used to measure theimportance of the sectorsin terms of production generation in the economy.

Consider atwo-region input-output system represented by thefollowing block matrix, A4,
of direct inputs:

_ Ajj Ajr‘
A= T (18)



where 4, and 4, arethequadrate matricesof direct inputswithinthefirst and second region
and 4, and 4,; aretherectangular matrices showing the direct inputs purchased by the second

region and vice versa.

From (18), one can generate the following expression:

O A P VI P I
where:

D,=(I- 4,)" (20)

D, =(I-4,)" (21)

D, =(I- D]AJVDA) (22)

D, =(I- D,4,D,4,)" (23)

By utilizing this decomposition (equation 19), it is possible to reveal the process of

production in an economy as well as derive a set of multipliers/linkages.

From the Leontief formulation:
X=(- A (24)

and using the information contained in equations (19) through (23), one can derive a set of
indexesthat can be used: a) to rank theregionsin termsof itsimportance in the economy; b) to

see how the production process occurs in the economy.

From equations (19) and (24) one obtains:

X _(B; 0D, O I 4,D\Y
x.) \o b, \No pl\4D, 1 |\r

r

j (25)

which leads to the definitionsfor the Pure Backward Linkage (PBL) and for the Pure Forward
Linkage (PFL), i.e.,



PBL=D,4,D}Y,

recry o

PFL=D,4,DY,

jr—r’r

(26)

where the PBL will give the pure impact on the rest of the economy of the value of the total

productioninregion j, (D,.Y/.)  i.e., theimpact that isfreefrom a) the demand inputsthat region

j makes from region; , and b) the feedbacksfrom therest of the economy to region; and vice-
versa. The PFL will give the pureimpact on region ; of the total production in the rest of the

economy (D,Y).

Asthe PBL and PFL are show in current values, the pure total linkage (PTL) can be
obtained by adding the two previousindices, i.e.,

PTL = PBL + PFL @7

The purelinkage indices can also be normalized by theaverage value of the sectorsinthe
economy such that the normalized indices show how many times a sector is bigger or smaller
than the average sector in the economy. In such away it is possible to use these indices to a
direct comparison of the productivestructure of economieswith different sizesand currencies. In
the same way they do allow for a time comparison in economies with inflation or that have
changed their currency.

3. The Brazilian Economy in the 1990s

Inthissection it will be shown the main economic factorsthat haven taken placein the
Brazilian economy in the 1990s.

At theend of the 1980sthe Brazilian economy wasfaced with a scenario of stagnation of
economic growth and hiperinflation. The strategy of development based on the import
substitution industrialization has reached its end, and anew model of growth need to redefined.
This new model has to be redefined under a new world economic environment, where the
theories of economic globalization and of aeconomy freed from governmentinterventioninthe

economy were the dominant ideas.



In such away, the economic stabilization plans adopted by the government during the
1990 swere used to direct the country towards modernity, but thereisstill aneed for an effective
adoption of structural adjustment in the tax collection system aswell asin the social security

system.

The economic stabilization plans, which main objective wasinflation control, have begun
with the“ Cruzado” Planin February 1986. At that time the inflation had surpassed the monthly
rateof 16%. The expected successwas not reached, generating other economic plans: a) Bresser
plan (June/1987); b) Summer plan (January/1989); c) Collor | plan (March/1990); and d) Collor
Il plan (February/1991).

Since the successive economic plans had failed, the government adopted an orthodox
position, just trying to avoid strong price increases. On July 1st, 1994, the Real plan was
launched. Together with this Plan wasimplanted a Program of Immediate Action (PAI) that was
successful in decreasing budget expenditures and in the conduction of theinternal and external

debts agreements.

As can be seen in Table 1, the Brazilian economy started to grow in 1993, keeping a
reasonable growth until 1997, in 1998 and 1999 the GDP growth was under 1%. Theinflation
rate measured either by the GDP deflator or by the General Price Index (Internal Availability)
show aconsiderable decrease after the Real Plan wasimplemented in mid 1994. For the average
unemployment rate it has shown an oscillation between 5% and 6% in the 1990 to 1997 period,

reaching the level of 8% in 1998 and 1999, asareflex of the slow down inthe economic activity.

Through the use of interest rates and exchange rates controls and trade liberalization
policies, the government was successful in getting the prices stabilization in the early months of
the Real plan implementation, and at the same time there was a growth in the GDP and an
improvement in the trade balance. Some time after the Real plan have being implementeditwas
verified a currency valorization, as aresult of the great capital inflows attracted by the high
internal interest rates and, as aconsequence, after along time period of surplusin the external
trade balance, the first deficit was verified in November of 1994.



Table 1. Main Macroeconomic Indicators of the Brazilian Economy, 1990 to 1999.

GDP Inflation Investment as Average
GDP(O%OWth Deflator (IGP-DI) a GDP Share Unemployment

(%) (%) (%) (%)
1990 -4.35 2736.97 1216.97 20.66 4.65
1991 1.03 416.68 496.71 18.11 5.24
1992 -0.54 969.01 1167.17 18.42 6.14
1993 4,92 1996.15 2851.33 19.28 5.75
1994 5.85 2240.17 908.01 20.75 5.44
1995 4.22 77.55 15.02 20.54 4.96
1996 2.66 17.41 9.22 19.26 5.81
1997 3.27 8.25 7.11 19.86 6.14
1998 0.13 4.85 1.84 19.69 8.35
1999 0.81 4.59 19.91 19.10 8.26

Source: IPEADATA (2002)

Theimport tariff decreased around 50% in the 1990s, going from 32.2% in 1990 to
16.7%1in 1999 (Table 2). At the sametime, the exportswent from US$ 31.4 billionsin 1990to
US$ 48.0billionsin 1999, reaching apeek of US$53.0billionsin 1997, for theimportsthey
went from US$ 20.7 billionsin 1990 to US$ 49.2 billionsin 1999, reaching apeek of US$59.8
billionsin 1997 (Table 2).

AsitisshowninTable2, from asurplusof US$ 10.5 billionsin 1994, the trade balance
went to adeficit of US$3.5 billionin 1995, reaching adeficit of US$6,6 billionsin 1998. With

the currency devaluationinthe beginning of 1999, thetrade deficit decreased to US$ 1.2 billion
inthisyear.

The external debt, with the exception of 1999, Table 2, grew constantly, going from
US$ 123.4 billionsin 1990 to US$ 241.6 in 1998, and US$ 241.5 billionsin 1999.
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Table 2. Main External Market Indicators of the Brazilian Economy, 1990 to 1999.

Exchange Import Tariff External Debt Exports Imports  Trade Balance

(Rgﬁ‘;) (AV(‘O*/VO";‘QG) (US$Billion) (USSBillion)  (USSBillion)  (USS Billion)

1990 - 32.2 123.439 31.414 20.661 10.752
1991 - 25.3 123.910 31.620 21.041 10.580
1992 - 20.8 135.949 35.793 20.554 15.239
1993 - 16.5 145.726 38.555 25.256 13.299
1994  0.85 13.5 148.295 43.545 33.079 10.467
1995 0.97 13.0 159.256 46.506 49.972 -3.466
1996 1.04 13.6 179.935 47.747 53.346 -5.599
1997 1.12 13.8 199.998 52.994 59.747 -6.753
1998 1.21 16.7 241.644 51.140 57.714 -6.575
1999 1.79 - 241.469 48.011 49.210 -1.199

Source: IPEADATA (2002)

4. Results

This section presents and discusses the results obtained by applying the methodol ogy
presented in section 2 to the Brazilian National Input-Output Tablesfrom the years of 1990 to
1999. The tables from 1990 to 1996 were obtained from the Brazilian National Institute of
Statistics (IBGE), whilethe onesfor 1997 to 1999 were estimated from the Brazilian National
Accounts using the methodology presented by Guilhoto et al (2002).

The Brazilian Input-Output tables constructed by IBGE are estimated at the level of 42
sectors (see Table Alinthe Appendix). However, for clarity reasons, the most of the analysis
conduct in this paper is done at the aggregation level of 5 macro sectors (see Table Al inthe
Appendix)

Inthe sub-sectionsthat follow it will befirst presented an analysis of the changesin the
productive structure of the Brazilian economy, and then it will be made an estimation of the
effects that importsand exports had on the Brazilian economy during the 1990s.

4.1. The Productive Structure

Tables 3 to 5 display shares of the 5 Macro Sectors in production, value added and

employment.
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For total production, agriculture has kept its share around 7%, while industry and

construction have shown areductionintheir share, industry going from 38%in 1990to 35%in

1999, while construction decreased from 11% to 8% in the sametime period. Public Utilitieshas

increased its share from 2% to 3%, probably asaresult of amore intense use of energy in the

economy and of an overall increasein thewater and sewer system. The service sector increased

itssharefrom 42% to 46%, and as been seen below, it isgaining inimportancein all the overall

aspects of the economy.

Table 3. Share of the Macro Sectorsin Total Production, 1990 to 1999.

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 6.59 6.69 7.47 7.23 6.67 6.70 6.86 6.59 6.64 7.37 6.88
Industry 3833 3761 3589 3520 3680 37.11 37.80 37.24 3579 3513 36.69
Public Utilities 2.35 2.85 2.78 2.68 2.55 2.44 2.43 2.54 3.00 3.12 2.67
Construction 10.78 10.34 9.41 9.24 8.96 8.32 8.19 8.55 8.58 8.24 9.06
Services 41.96 4252 4444 4564 45.02 4543 44.73 45.08 4599 46.14 44.70
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: Research Data

Different from the shares in production, with the exception of the industry that has

shown aslightly decrease, from 23% to 22%, and public utilities that hasshown anincreasefrom

2% to 3%, of their share in the value added, the shares of the other macro sectors display a

somehow constant value, with the agriculture, construction, and services sectors values being,

respectively, around 7.5%, 9%, and 58% during all the 1990s.

Table 4. Share of the Macro Sectorsin Value Added, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  Average
Agriculture 7.20 7.23 7.63 7.36 7.42 7.54 7.59 7.31 7.40 7.81 7.45
Industry 22.87 2284 2214 23.01 2343 2337 23.09 23.17 22.05 21.78 22.77
Public Utilities 2.17 2.30 231 2.34 2.33 2.45 2.53 2.60 3.10 3.20 2.53
Construction 9.44 9.24 8.71 8.79 8.98 8.74 8.97 9.37 9.48 9.00 9.07
Services 58.33 58.40 59.21 58.50 57.85 57.90 57.81 57.54 57.97 58.21 58.17
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: Research Data
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When compared with the production and value added shares, the employment shares
shows apattern by itsown, with the services sector gaininginimportance, raising its sharefrom
51% to around 58%, the other sectors have shown a decrease, agriculture going from 26% to
23%, industry from 16% to 13%, public utilitiesfrom 0.6% to 0.4%, and construction from 6.7%
to 6.3%. Its clear here the pattern found in the more devel oped economies, where the service
sector has been shown as an important absorber of thelabor force freed from the other economic
sectors, mainly, from the agriculture and industry sectors, that by the numbers showed have

gaining in productive all along the 1990s.

Table 5. Share of the Macro Sectors in Employment, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  Average
Agriculture 25.45 25.86 2640 26.11 2544 2477 2327 2275 21.88 23.01 24.48
Industry 16.09 15.16  14.42 1436 14.24 1397 13.77 13.36 1294 12.60 14.08
Public Utilities 0.55 0.52 0.49 0.53 0.47 0.42 0.39 0.39 0.39 0.35 0.45
Construction 6.72 6.24 5.82 5.95 5.77 5.60 5.89 6.16 6.64 6.26 6.10
Services 51.19 5222 52.87 53.05 54.08 5525 56.68 57.34 58.15 57.78 54.89
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: Research Data

Ananalysisof the output multipliers, typel and |1 displayed, respectively, in Table 6 and
7, have shown adecreasefor all sectorsinthe economy. For thetypel, agriculture decreased its
valuefrom2.0to 1.7, industry from 2.6 to 2.1, public utilitiesfrom 2.1 to 1.6, construction from
2.4101.7, services, from1.6to0 1.5, and the averagefor the 42 sectorsintheeconomy decreased
from2.4t0 1.9. For thetypell, agriculture decreased itsvaluefrom 3.4 to 3.1, industry from 4.6
to 3.4, publicutilitiesfrom4.6to 3.2, constructionfrom 4.4to0 3.1, services, from4.4t03.4, and
the average for the 42 sectorsin the economy decreased from 4.5t0 3.4. Thisclearly showsa
changein the productive structure, among other reasons, needing further research, this can be
and indication on one hand of theincreasing importance of theimported inputsin the productive
process and on the other hand can mean an increase in the verticalization of the production,
wherethe production of all theinputs (components) needed in one sector are produced insideits

own.
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Figures 1 and 2 show the el ectroeconogram of the economy output multipliersof typel
and Il. This concept, introduced by Guilhoto et al (2001), is based in the idea of the
el ectroencephal ograms or el ectrocardiogramsin medicine that measurethe differencesfroma
given standard, the higher the amplitude of the wavesin thefigures, the more different arethe
productive structures. These figures show that, for the 42 sectors, the productive structure has
increased itsdifference during the 1990s, itisalso clear that thereisajump from 1994 to 1995.
Thisjump from 1994 to 1995, needing further research, may be an indication of the conjugation
of two important factorsin the Brazilian economy: a) the Real planin 1994 that has moved the
economy from an hyperinflation to a price stabilization, with a consequent change in the
economy relative prices; and b) of the openness processinitiated in 1990 and that probably have
been consolidated in 1995.

Table 6. Output Multipliers, Typel, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 2.01 1.99 2.04 1.98 1.85 1.62 1.67 1.65 1.64 1.73 1.82
Industry 2.63 2.58 2,57 247 2.47 212 2.16 2.08 2.08 2.09 2.32
Public Utilities 2.10 2.22 2.15 2.07 2.00 1.58 157 1.64 161 1.64 1.86
Construction 2.37 2.28 2.22 2.13 2.05 1.63 161 1.64 1.63 1.68 1.92
Services 1.61 1.60 1.58 1.58 1.59 1.39 1.41 1.42 1.43 1.47 1.51
Average 2.38 2.34 2.32 2.25 2.25 1.93 1.96 1.91 1.91 1.92 2.12

Source: Research Data

Table 7. Output Multipliers, Typell, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 3.43 3.80 3.58 3.25 3.40 2.90 3.17 3.17 3.03 3.16 3.29
Industry 4.59 4.85 4.47 3.99 4.40 3.41 3.67 3.54 3.45 3.41 3.98
Public Utilities 4.64 4.91 4.56 4.47 4.72 3.11 3.26 3.41 3.17 3.15 3.94
Congruction 4.42 4.58 4.10 3.60 3.82 2.83 3.02 3.09 2.99 3.05 3.55
Services 4.39 4.57 4.18 3.80 4.34 3.13 3.38 3.41 3.33 3.36 3.79
Average 4.52 4.76 4.38 3.93 4.36 3.32 3.57 3.49 3.40 3.38 3.91

Source: Research Data
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The Rasmussen/Hirschman backward linkages, Tables 8 and 9, for the macro sectors,
have shown to be somewhat constant over the 1990s, with the values being around 0.9 for
agriculture, 1.1 for industry, 0.9 for public utilities, and 0.7 for services. For the forward
linkages, the same pattern istrue for 4 out of the 5 macro sectors, with agriculture showing a
value around 3.3, industry around 0.9, public utilities around 1.6, and construction around 0.6,
however, it callsattention for theincrease inimportance of the services sector, going from0.8to
a value above 1.0, i.e., 1.06, showing the growing importance of the macro sector in the

economy.

However, a quit different pictureisdisplayed when onelooks at the el ectroeconogram
of the Rasmussen/Hirschman linkages for the economy 42 sectors, Figures3 and 4. Thereisa
constant increasein thewavesfrom 1990 to 1999 in both linkages, showing achanging economy
isthistime period, with ajump in the size of the wavesfrom 1994 to 1995, confirm the pattern

found for the electroeconogram of the output multipliers.

Table 8. Rasmussen/Hirschman Backward Linkages, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 0.84 0.85 0.88 0.88 0.82 0.84 0.85 0.87 0.86 0.90 0.86
Industry 111 1.10 1.10 1.10 1.10 1.10 1.10 1.09 1.09 1.08 1.10
Public Utilities 0.88 0.95 0.92 0.92 0.89 0.82 0.80 0.86 0.84 0.85 0.87
Construction 1.00 0.97 0.96 0.95 0.91 0.84 0.82 0.86 0.86 0.87 0.90
Services 0.68 0.68 0.68 0.70 0.71 0.72 0.72 0.75 0.75 0.76 0.72

Source; Research Data

Table 9. Rasmussen/Hirschman Forward Linkages, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  Average
Agriculture 3.21 3.25 3.24 3.29 3.61 3.44 3.50 3.32 3.34 3.12 3.33
Industry 0.98 0.98 0.98 0.97 0.96 0.92 0.91 0.89 0.88 0.90 0.94
Public Utilities 1.54 1.72 1.79 1.71 1.69 1.43 1.47 1.46 1.68 1.68 1.62
Construction 0.58 0.56 0.56 0.59 0.60 0.67 0.65 0.66 0.67 0.66 0.62
Services 0.80 0.78 0.79 0.81 0.80 0.98 1.01 1.08 1.09 1.06 0.92

Source: Research Data
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The Purelinkages, Tables 10to 12, that also take into consideration the importance of
the sectorsin generating production valuein the economy, show for the Pure total linkages an
increasefor agriculture (2.6 t0 3.2), public utilities(1.0to 1.2), and services (1.5t0 1.7), with
industry showing asomehow constant value of 0.7, and construction decreasing from4.6to 3.1.
Decomposing thetotal linkagesinto backward and forward linkages: a) agricultureisgainingin
both; b) industry increasesits valuein the backward linkagesthat is compensated by adecrease
intheforward linkages; c) public utilitieskeeps itsvaluein the backward and increasesitsvaue
in the forward linkages; d) construction has a decrease in the backward linkages which is not
compensated by the slight increasefound in theforward linkages; and €) the service sector had a
decreasein the backward linkages, more than compensated by the increasefound in the forward

linkages.

The picture for the 42 sectors, found in the el ectroeconogram of Figure5, repeats and
confirmsthe patterns of structural economic changesfound in the previous el ectroeconograms,

with the waves increasing in size from 1990 to 1995 and ajump from 1994 to 1995.

Table 10. Pure Backward Linkages (Normalized), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average

Agriculture 1.28 1.25 1.27 1.02 1.25 1.37 1.33 1.36 1.40 1.76 1.33
Industry 0.42 0.43 0.44 0.44 0.45 0.63 0.64 0.61 0.58 0.58 0.52
Public Utilities 0.34 0.50 0.54 0.33 0.28 0.24 0.25 0.27 0.29 0.30 0.33
Construction 8.64 7.79 7.37 7.13 7.19 5.19 5.24 5.86 5.89 5.63 6.59
Services 2.12 2.17 2.19 2.27 2.18 1.80 1.77 1.79 1.88 1.89 2.01

Source: Research Data

Table 11. Pure Forward Linkages (Normalized), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 3.94 4.20 4.22 4.34 4.98 5.03 5.14 4.85 4.96 4.64 4.63
Industry 0.93 0.91 0.90 0.89 0.88 0.73 0.72 0.71 0.69 0.73 0.81
Public Utilities 1.69 2.05 2.17 191 1.90 1.72 1.74 1.68 2.06 2.06 1.90
Construction 0.45 0.44 0.44 0.44 0.48 0.60 0.58 0.58 0.60 0.57 0.52
Services 0.88 0.88 0.91 0.96 0.93 1.40 1.42 1.50 1.53 1.44 1.19

Source: Research Data
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Table 12. Pure Total Linkages (Normalized), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 2.60 2.72 2.73 2.67 3.10 3.20 3.23 3.10 3.18 3.20 2.97
Industry 0.68 0.67 0.67 0.66 0.66 0.68 0.68 0.66 0.63 0.65 0.67
Public Utilities 1.01 1.27 1.35 112 1.09 0.98 0.99 0.97 117 1.18 111
Construction 4.57 4.14 3.92 3.80 3.85 2.90 2.92 3.23 3.26 3.11 3.57
Services 1.51 1.53 1.55 1.62 1.56 1.60 1.60 1.65 1.71 1.66 1.60

Source: Research Data
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Figure 1. Electroeconogram of the Changesin the 1990 Output Multiplier, Typel, 1991t0 1999
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Figure 2. Electroeconogram of the Changesinthe 1990 Output Multiplier, Typell, 1991 to 1999
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Figure 3. Electroeconogram of the Changes in the 1990 Hirschman/Rasmussen Backward
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Figure 4. Electroeconogram of the Changes in the 1990 Hirschman/Rasmussen Forward
Linkages, 1991 to 1999
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Figure 5. Electroeconogram of the Changes in the 1990 Pure Total Linkages, 1991 to 1999
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The landscapes for the productive structure of the Brazilian economy, see Guilhoto,
Marjotta-Maistro and Hewings (2002), are displayed into Figures 6 to 21. They show the
landscapes for the years of 1990, 1994, 1995, and 1999, and the differences in productive
structure that have taken place between the years of 1990 and 1999, 1990 and 1994, 1994 and
1999, and then yearly differences from 1990 to 1999.

Despitethe picturesfor the economic landscapes seemsto be similar for years of 1990,
1994, 1995 and 1999, the landscapes of differences shown that changes aretaking placeinthe
economy and like the changes that occur in nature, they usually take time and sometimes they
are hard to see at first sight. It can be observed from the figures that the most of changes have
taken place from 1990 to 1995, relatively to the other years, the changesfrom 1996 to 1999 seem
to besmaller. And confirming the el ectoeconograms above, the year of 1995 seemsonce moreto

be the year of turning point in the change of the productive structure.

Figure 6. Landscape of the Brazilian Figure 7. Landscape of the Brazilian
Economy, 1990 Economy,1994



Figure 8. Landscape of the Brazilian Figure 9. Landscape of the Brazilian
Economy, 1995 Economy, 1999

Figure 10. Landscape of the Brazilian Figure 11. Landscape of the Brazilian
Economy, 1999 less 1990 Economy, 1994 less1990



Figure 12. Landscape of the Brazilian Figure 13. Landscape of the Brazilian
Economy,1999 |ess 1994 Economy, 1991 |ess1990

Figure 14. Landscape of the Brazilian Figure 15. Landscape of the Brazilian
Economy, 1992 less 1991 Economy, 1993 less 1992



Figure 16. Landscape of the Brazilian Figure 17. Landscape of the Brazilian
Economy, 1994 |ess 1993 Economy, 1995 less1994

Figure 18. Landscape of the Brazilian Figure 19. Landscape of the Brazilian
Economy, 1996 less 1995 Economy, 1997 less 1996
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Figure 20. Landscape of the Brazilian Figure 21. Landscape of the Brazilian
Economy, 1998 less 1997 Economy, 1999 less 1998

For the analyses of how the employment are related to the productive structure in the
economy, Tables 13 and 14 show the employment multipliers type | and 11 for the 5 macro
sectors, whiletable 15 showsthetotal employment (di rect plusindirect plusinduced) generated
by R$ 1 million of 1999 (US$558.7 thousand of 1999)°. From thesetablesit ispossibleto see
anoverall decreaseinthemultipliersfrom 1990to 1999, asmultiplier typel goesfrom6.9t05.4
and type Il goesfrom 15.7 to 14.7, the same reduction isfound in the capability of R$ 1 million
to generate employment, going from 187 jobsto 124 jobs. Thisisan indication that the economy
IS getting more capital intensive, as it would be expected in a economy that is growing on a

sounding bases.

Asit wasobserved in Tables 13 and 14, despite the low value of the multipliersfor the
agriculture and services macro sectors, these are the ones more capable of generating
employment inthe economy (Table 15), for every R$ 1 million spend, in 1999, the agriculture
and the services sectors generate, respectively, 290 and 183 jobs, whileindustry generateson
average 109, public utilities 78, and construction 103. Thisisan indication, on one hand that the
wages are lower inthe agriculture and services sectors, and on the other hand that these are the
sectorsmoreintensivein labor force of the economy, which isalso confirmed by an analysis of

Tables3to 5.

® The direct, indirect, and induced employment generated by R$ 1 million of 1999 (US$ 558.7 thousand of 1999)
are presented into Tables A2 to A4 in the Appendix.



Table 13. Employment Multipliers, Type |, 1990 to 1999.
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Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 1.31 1.31 1.33 1.33 1.30 1.26 1.28 1.27 1.27 1.29 1.29
Industry 8.94 8.84 7.96 7.76 8.58 7.57 7.94 7.39 7.74 6.89 7.96
Public Utilities 339 460 426 306 304 234 240 257 283 298 3.15
Construction 2.40 2.33 2.13 2.00 1.96 1.67 1.60 1.61 1.56 1.57 1.88
Services 1.60 1.57 1.54 1.63 1.66 1.50 1.52 1.54 1.60 1.62 1.58
Average 690 6585 620 604 663 58 612 574 600 541  6.17

Source: Research Data

Table 14. Employment M ultipliers, Type 1, 1990 to 1999.
Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 1.74 1.84 1.81 1.73 1.79 1.72 1.84 1.81 1.79 1.83 1.79
Industry 19.41 21.84 18.18 16.05 20.78 17.38 19.75 18.69 19.22 17.45 18.87
Public Utilities 16.05 21.38 19.19 16.89 20.80 14.30 15.85 16.88 17.64 19.14 17.81
Construction 6.26 6.65 5.44 4.59 5.27 4.08 4.10 4.10 3.73 3.71 4.79
Services 571 706 609 556 7.79 691 758 773 7.84 7.99  7.03
Average 15.66 17.82 14.92 13.21 17.18 14.38 16.25 15.55 15.96 14.76 15.57

Source: Research Data

Table 15. Total Employment (Direct + Indirect + Induced) Generated by R$ 1 Million of 1999
(US$ 558.7 Thousand of 1999), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 270.67 291.02 268.41 256.96 274.08 254.75 236.02 231.28 220.44 209.10 251.27
Industry 172.80 186.07 164.42 14432 167.76 134.78 132.96 124.18 120.58 109.09 145.69
Public Utilities 151.83 159.38 142.28 137.43 15346 97.95 9552 9555 8581 77.52 119.67
Construction 156.68 164.18 14143 121.87 136.05 110.14 111.56 109.23 107.75 103.09 126.20
Services 233.08 24498 22438 206.32 236.01 195.10 196.36 192.07 190.86 182.52 210.17
Average 187.17 200.04 178.67 159.59 183.82 149.10 147.60 140.24 136.88 126.31 160.94

Source: Research Data

4.2. The External Sector

This section make an analysis of what was theimpact of the external sector, i.e., exports

and imports, over the value added and employment generated in the economy, from 1990 to

1999.
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Table 16 shows how the exports of each one of the macro sectors contributes for the
value added generated in this sector and how the total exports contributes to the value added
generated in the economy. It can be seen that the importance of exportsin generating valued
added increased from 1990 to 1993, going from 7.9%t0 9.5%, decreasing in 1994 t0 9.1%, ad
in 199510 6.7%. It only recovered in 1999, raising to 8.5%, probably dueto the deval uation of
the Real occurred inthisyear. Thesectors more directly dependent on exportsto generate value
added arethe agriculture and industry sectors, whilethe othersarerelated mainly indirectly to
the exports, i.e., they supply theinfrastructure need by the two previous sectorsto producefor

export.

Table 16. Contribution of Exportsto the Economy Value Added, 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  Average

Agriculture 15.50 15.19 18.78 1864 17.86 10.58 11.28 11.85 11.27 13.59 14.46
Industry 21.67 2446  28.94 2716 2524 1716 16.69 13.82 15.07 19.90 21.01
Public Utilities 11.14 13.15 14.83 11.58 11.08 7.05 7.04 5.48 6.62 8.85 9.68
Construction 0.33 0.36 0.41 0.36 0.35 0.27 0.24 0.21 0.28 0.34 0.32
Services 2.65 2.46 2.82 2.68 2.78 3.20 2.99 3.34 3.62 4.73 3.13
Total 7.89 8.46 9.89 9.50 9.14 6.86 6.64 6.15 6.49 8.46 7.95

Source: Research Data

Tables 17 and 19 show the net effect of the trade balance over employment® and value
added. To do this estimation its assumed that the imported products could be made internally,
and then it is measured their impact over the economy, the results shown are the difference

between the export and the import impacts.

For employment, Table 17, theresults show adecrease in the importance of the external
sector to generate employment, going from around 2 million jobsin 1990 (3.5% of the work
force) to-390 thousand jobsin 1998, and raising again to 567 thousand jobsin 1999, mainly asa
reflex of the exchange rate devaluation occurred inthisyear. Therewasagreat decreasein the
external sector capability of employment generation from 1994 to 1995, when it decreased from
1.6 millionto 0.2 million. In all the 1990s the agriculture has shown to be the most important

sector in generate net employment, which is areflex of the export mix of the Brazilian economy.
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Wherever it needsto call attention that the industry macro sector went from anet generator of

employment in the beginning of the 1990sto anet “importer” of jobs at the end of the 1990s, as
areflex of changes in the economy productive structure.

On overall, the same analysis made for employment can made for the valued added, by
looking at the data presented in Table 18. However the net results for the value added become
negative already in 1995 and are kept negative until 1999. This may be areflex of the mix of
exportsand importswith an indication that the Brazilian economy probably isexporting products
intensivein labor and importing productsintensein capital. In valueterms, the net effect of the
trade balance went from apositive effect of US$ 6.7 billionin 1990 (1.6% of the Brazilian GDP)
to anegative effect of US$ 11 billion in 1999 (2.1% of the Brazilian GDP).

Table17. Net Effect of the Trade Balance Over Employment (Number of People), 1990to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Agriculture 1,348,562 1,048,140 1,737,390 1,706,612 1,420,657 445,894 475,775 597,692 501,946 907,655
Industry 647,262 648,357 971,246 843,161 500,809 778  -14,688 -350,577 -221,329 -35,252
Public Utilities -6,342 10,883 -1,982 -6,250 -8,835 -12,238 -10,289 -13,443 -12,182 -11,239
Construction 1,054 523 1,647 578 1,080 -2,522 -2,711 -5152 -3,090 -2,884
Services 62,338  -108,223 -72,310 -228,340 -294,979 -232,308 -357,132-602,401 -655,323-291,015
Total 2,052,876 1,576,868 2,635,991 2,315,761 1,616,573 199,605 90,955 -373,880 -389,977 567,265
Shareinthe Economy 3 g9 2.67 4.45 3.88 2.68 0.33 015 -0.62 -0.64 091

Employed (%)

Source: Research Data

Table 18. Net Effect of the Trade Balance Over Value Added (US$ Millions of 1999), 1990 to
1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Agriculture 2,740 2108 3578 3528 3,138 1,039 1,246 1578 1,383 2486
Industry 3942 2613 6,890 4,683 178 -7,286  -7,660 -13,892 -11,281 -9,696
Public Utilities 178 -346 -66 -203 332 550  -538  -739  -785  -842
Construction 11 -6 18 6 -13 -30 -33 -64 -36 -33
Services 213 -797 216  -1,185 -1,460 -1,171 -1603 -3539 -3978 -2,960
Total 6,727 3573 10,203 6,829 1157 -7,998 -8588 -16,656 -14,697 -11,045
(S;h,f,'; e(%the Brezilian 160  0.84 2.42 1.56 025  -171  -1.79  -337  -297  -2.19

Source: Research Data

® The effect of exports and imports on employment are shown on Tables A5 and A6 in the Appendix.
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5. Final Comments

Inthe 1990sthe Brazilian economy went through alot of changes, caused mainly by the

monetary stabilization, due to the Real plan in 1994, and the globalization process.

The above analysis has showed that these facts had an impact over the productive
structure of the Brazilian economy with sectors gaining and losing in this process. The
agricultural sector went to a process 0 modernization in which, ononehanditincreaseditslinks
in the economy, but, on the other hand reduced its capacity of generate employment. The
industrial sector became more dependable on imported inputsfor its production process, witha
reductioninitslevel of employment. To the service sector wasleft thetask of absorb theworkers

freed and/or not absorbed by the other sectors.

This paper also estimatesthe net effect of the external sector. i.e., exportslessi mports
over the employment and value added generated in the economy. The results show a positive
effect on the agriculture sector, while the other macro sectors have, in general, apositiveresult
until 1993/94 and a negative result afterwards. There was also an indication that the Brazilian
economy probably is exporting products intensive in labor and importing productsintensein

capital

It was also found that the Real plan, in conjunction with the openness process started in
1990, has probably caused a strong change in the productive structure of the Brazilian from
1994 to 1995, giving that all the results obtained in this paper led to this conclusion, however this

is afact that need to be confirmed and further research in this direction must be done.
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Appendix

Table Al. Sectors Description

Macro Sectors Number Description
Agriculture 1 Agriculture and related services
2 Metad Mining
3 Petroleum and gas mining
4 Non-metdlic minerd industries
5 Sted industries
6 Non-ferrous metals meta lurgy
7 Other metallurgic industries
8 Machinery and tractors industries
9 Electric equipment industries
10 Electronic equipment industries
11 Automobiles, trucks and buses industries
12 Motors and parts for vehicles industries
13 Wood and furniture industries
14 Pulp and paper industries
15 Rubber industries
Industry 16 Chemicas
17 Refined petroleum
18 Fertilizers and others chemicd industries
19 Pharmaceutical and medicine industries
20 Plastic industries
21 Textile industries
22 Clothing industries
23 Footwear industries
24 Coffeeindustries
25 Other vegetables processing
26 Meat and meat industries
27 Dairy products industries
28 Sugar industries
29 Vegetable il mills
30 Other food industries
31 Miscellaneous manufacturing
Public Utilities 32 Electricity, gas and water supply
Construction 33 Congtruction
34 Wholesale and retail trade
35 Transport
36 Communications
37 Financid intermediation
Services 38 Personal services
39 Business services
40 Red estate
41 Public administration
42 Private households with employed persons

29
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Table A2. Direct Employment Generated by R$ 1 Million of 1999 (US$ 558.7 Thousand of

1999), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 155.18 158.17 148.44 148.74 153.00 148.23 128.25 127.70 122.82 114.28 140.48
Industry 21.46 22.21 22.25 21.46  20.57 20.07 1858 18.05 18.15 17.05 19.99
Public Utilities 9.46 7.45 7.41 8.13 7.38 6.85 6.03 566 486 4.05 6.73
Construction 25.03 24.67 26.01 26.54 2582 27.02 2721 26.63 28.86 27.82 26.56
Services 83.86 88.72 88.13 85.93 86.33 88.25 88.78 88.27 89.70 87.92 87.59
Average 37.81 39.41 39.11 38.11 37.63 3758 36.14 35.62 3591 34.50 37.18

Source: Research Data

Table A3. Indirect Employment Generated by R$ 1 Million of 1999 (US$ 558.7 Thousand of

1999), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 48.47 49.06 49.27 48.64 46.29 38.08 35.78 34.09 33.31 3290 41.59
Industry 59.17 58.58 54.88 51.57 54.46  45.27 42.07 39.34 38.98 34.77 4791
Public Utilities 22.65 26.86 24.18 16.78 15.03 9.15 8.43 8.88 8.89 8.00 14.88
Construction 35.10 32.81 29.44 26.42 2474 1816 16.45 16.30 16.21 1595 23.16
Services 18.09 18.37 17.01 16.68 17.37 13.29 1296 1293 13.21 12.74 15.27
Average 48.67 48.37 45.29 42.60 44.67 36.74 34.27 32.28 32.06 28.92 39.39

Source: Research Data

Table A4. Induced Employment Generated by R$ 1 Million of 1999 (US$ 558.7 Thousand of

1999), 1990 to 1999
Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Average
Agriculture 67.03 83.80 70.71 59.58 7479 6844 7199 69.48 6430 6192 69.20
Industry 92.17 105.28  87.29 71.28 92.73 69.44 7231 66.79 6345 57.26 77.80
Public Utilities 119.72 125.07 110.69 112,51 131.06 81.95 81.06 81.01 72.06 6546 98.06
Construction 96.55 106.70  85.98 68.91 85.49 64.96 67.90 66.30 62.68 59.32 76.48
Services 131.13 137.89 119.23 103.71 132.31 9356 94.62 90.87 87.95 81.87 107.31
Average 100.68 112.26  94.27 78.88 101.52 74.78 77.18 72.34 68.90 62.89 84.37

Source: Research Data



31

Table A5. Positive Impact of Exports over Employment (Number of People), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Agriculture 2,311,923 2,318,822 2,937,747 2,902,538 2,745,005 1,604,002 1,569,004 1,621,077 1,498,069 1,952,345
Industry 1,608,523 1,761,102 2,035,193 1,955,523 1,750,118 1,226,110 1,153,518 913,346 995,969 1,335,484
Public Utilities 36,089 40,356 43,120 36,480 31,423 17,983 16,341 12,807 15,747 19,071
Construction 13,100 13,176 14,182 12,901 12,157 9,370 8,592 7,876 11,419 13,462
Services 1,005,925 1,009,275 1,133,758 1,061,183 1,056,355 1,317,068 1,212,955 1,509,728 1,724,459 2,355,595
Total 4,975,559 5,142,731 6,164,000 5,968,625 5,595,057 4,174,533 3,960,411 4,064,834 4,245,664 5,675,959

Source: Research Data

Table A6. Negative Impact of Imports over Employment (Number of People), 1990 to 1999

Macro Sectors 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Agriculture 963,361 1,270,682 1,200,357 1,195,926 1,324,348 1,158,107 1,093,229 1,023,385 996,123 1,044,691
Industry 961,261 1,112,746 1,063,947 1,112,361 1,249,309 1,225,332 1,168,206 1,263,923 1,217,298 1,370,736
Public Utilities 42,430 51,238 45,102 42,730 40,258 30,221 26,631 26,249 27,929 30,310
Construction 12,046 13,699 12,535 12,322 13,237 11,892 11,303 13,028 14,509 16,346
Services 943,586 1,117,497 1,206,068 1,289,524 1,351,334 1,549,376 1,570,087 2,112,128 2,379,781 2,646,610

Total 2,922,684 3,565,863 3,528,009 3,652,863 3,978,485 3,974,928 3,869,456 4,438,713 4,635,641 5,108,694

Source: Research Data



