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Abstract

The current recession in Brazil has provoked intense discussion concerning ways to 

boost economic activity. This paper intends to contribute to the debate by ranking 

the sectors that have the power to pull the economy out of  the recession when they are 

stimulated, employing the eigenvector method developed by Dietzenbacher (1992). To 

ward linkages and ranked them. The results highlight the importance of  petroleum 

modest results respectively. 
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L

eigenvector para encontrar los eslabonamientos hacia atrás entre sectores y los clasi

 

pobres y modestos respectivamente.

Palabras claves: 

JEL: 

 

The Brazilian economy has presented a sluggish economic performance in the 

recessionary phase followed by rising prices. 

suggested policies to overcome the crisis. Developmentalism has many branches. 

They have suggested different policies to stimulate the economy. The former 

Basilio, and Souza 

poor is crucial to stimulate the domestic market and trigger growth. Bastos 

Arguably a profound knowledge about the productive structure would help 

to shed light on sectors that can boost the economy. However, most of  the 

these proposals lacks a study of  the role of  sectors to trigger the economy. 
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National Statistical Accounts

the rest of  the economy. The linkage indicators provide a measure of  the total 

The eigenvector method presents some advantages in comparison with 

conventional methods such as the Rasmussen and Hirschman linkage indica

tors. The advantages are related to its sensitivity to structural transformation, 

to the inputs from an activity presenting high backward linkage than otherwise, 

. 

and conclusions.

2000
 

GDP) rose by 

However, despite recovering a certain degree of  dynamism, the country grew 

reached in Brazil. The global economy grew substantially, mainly driven by 
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increasing international prices. Brazil became less prone to international crises, 

unfolded, Brazil had international reserves and the capacity to employ counter

cyclical policies.

market, containing three central measures. Firstly, the Brazilian government 

Plan (PAC

Secondly, government applied redistributive policies, such as the Bolsa Família, 

a family subsidy programme, and real increases in the minimum wage, boosting 

consumption and triggering the economy. As a result, an improvement in the 

IPEA

to GDP  

Hoff, and Miebach

ment rate. The rise in formal employment was essential to guarantee political 

in labour productivity. Secondly, it is easier to reach consensus to implement 

reforms in egalitarian economies.

and economic crisis followed by a recession, with the collapse of  private and 

public investment. There is no clear sign that the economy will overcome the 

crisis soon. 
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high and above average backward and forward linkages. Several criteria were 

developed to investigate the importance of  activities to engender economic 

et al.

1992). The latter presents an advantage since it gives a higher weight to inputs 

connected to networks. Here, we are interested in the eigenvector procedure 

A. As before, the row sums indicate the total amount of  

A 

m

m = ne’A/e’Ae [1]

n e’ stands for a row sum

mation vector (ei = 1 for all i), A e is the 

column summation vector (ei = 1 for all i). 

rectly) of  the economy should grow to match an increase in demand in one 
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total (indirect plus direct) Rasmussen backward linkages indicator z can be 

z = ne’(I – A)–1/[e’(I – A)–1e] [2]

(I – A)–1

Conversely, the forward linkage indicators are calculated as a sum of  each 

(directly and indirectly) when the demand of  all sectors increases by one unit. 

Here again, our focus is on power of  pull so we intend to look at backward 

out of  the recession.

proceed reviewing some studies that apply the eigenvector method. Firstly, Di

linkages. Moreover, this method is able to detect structural change and to 

economy. He also applied a conterfactual analysis to verify if  the government 

underscore the necessity to bail out the mothor vehicle sector, but it does not 

support bailing out public infrastructure, health care, computer and electronics, 
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according to each method applied. Their results underscore the importance of  

regional planning.

IBGE, 2011). Because we have only the 

1

2 For more details, see 

1 

can be accepted. 

2
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sure and rank intersector backward and forward linkage indicators. The method 

 of  nodes in networks (Luo, 

The procedure can be presented as follows. Firstly, suppose ri stands for the 

the vector ri + 1 through an iterative procedure is updated as the summation 

A) and it is weighted by 

the normalized ri
weight to the inputs of  the activities with high backward linkages than the in

puts from a sector with a smaller one. The indicators are normalized (to show 

ri + 1 = nr’iA/(r’iAe)

ri + 2 = nr’i + 1 A/(r’i + 1Ae) 
= n((nr’i A²)/(r’i Ae))/(nr’i A²e)/(r’i Ae) 
= nr’i A²/(r’iA²e)

 stands for the total number of  activitities and e is the column summation 

vector (ei = 1 for all i). The estimation of  power indicators is improved through 

i→
k

1

1

' A
' A /( ' A )

' A
k ki k

i k i i

i k

n
n+ −

+

+ −

= =
r

r r r e
r e

verges to the normalized left hand eigenvector which corresponds to the dom

A. The weighting vector is 

estimated as nq’/(q’e) with q’A = λq’ q’ represents the dominant 

eigenvalue of  A. As a conclusion, the elements of  nq’/(q’e) reveal the power 

of  sectors to pull the activities of  the whole economy. 

ri) is independent on the original weighting 
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whole economy. For further information about this method, its superiority, 

their capacity to boost economic activity, leading to a robust recovery. Here the 

purpose is threefold and displayed in the following tables. Firstly, we compare 

to support the recovery. 

However, a closer look at the numbers reveal that they might be misleading. 

much difference between the two methods. 
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Table 1

Sectors C-W Ranking Rasmussen Ranking Eigenvector Ranking

1.703 1 1.395 1 1.981 1

1.649 2 1.279 2 1.486 9

Alcohol 1.627 3 1.227 5 1.367 13

Pulp and paper products 1.511 4 1.263 3 1.559 6

Various chemical products and preparations 1.479 5 1.263 4 1.654 3

Tobacco products 1.439 6 1.119 19 1.049 25

and repairs
1.424 7 1.216 8 1.393 12

1.389 8 1.190 10 1.363 14

1.371 9 1.222 6 1.689 2

Pesticides 1.371 10 1.199 9 1.494 8

1.358 11 1.219 7 1.587 4

Rubber and plastic 1.303 12 1.180 11 1.508 7

Appliances and electronic equipment 1.265 13 1.163 12 1.431 10

Cement and other non-metallic mineral products 1.249 14 1.139 14 1.319 17

1.236 15 1.124 17 1.230 22

1.218 16 1.126 16 1.350 16

Metal products 1.200 17 1.127 15 1.300 19

Pharmaceutical products 1.196 18 1.057 24 0.960 29

Chemicals 1.187 19 1.153 13 1.566 5

Varnishes, paints and lacquers 1.180 20 1.120 18 1.402 11

Source: Author’s estimations.
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has medium size, but it is powerful to stimulate the rest of  the economy through 

results are similar and in line with Dietzenbacher (1992), Midmore, Munday, 

network power.

Table 2 shows the elements with the largest backward linkages in Brazil 

using the eigenvector method. Five sectors are crucial to pull the economy: 

serves as an input to guide development policies.

Table 2

Sectors Eigenvector Ranking

1.981 1

1.689 2

Various chemical products and preparations 1.654 3

1.587 4

Chemicals 1.566 5

Pulp and paper products 1.559 6

Rubber and plastic 1.508 7

Pesticides 1.494 8

1.486 9

Appliances and electronic equipment 1.431 10

Varnishes, paints and lacquers 1.402 11

1.396 12

Alcohol 1.367 13
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Sectors Eigenvector Ranking

1.363 14

1.361 15

1.350 16

Cement and other non- metallic mineral products 1.319 17

1.309 18

Metal products –except machinery and equipment 1.300 19

1.257 20

Source: Author’s estimations. 

Moreover, construction, a traditional sector, reveals limited capacity to pull 

for U.S. that automotive manufacturing is central to the recovery, our estima

tions suggest the contrary for Brazil. The automotive sector presents a limited 
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cept for the automotive manufacturing, our results are similar and in line with 

Sectors 2010 2011 2012 2013

1 1 1 1

Pesticides 2 4 5 8

Pulp and paper products 3 6 6 6

4 3 2 2

Chemicals 5 5 4 5

Varnishes, paints and lacquers 6 9 12 11

Various chemical products and preparations 7 2 3 3

8 10 7 4

9 15 17 14

10 7 8 9

Rubber and plastic 11 8 9 7

Appliances and electronic equipment 12 13 13 10

13 12 15 16

Alcohol 14 11 10 13

Machinery and equipment incl. maintenance and repairs 15 16 14 12

16 19 18 20

Textiles 17 18 23 23

Parts and accessories for motor vehicles 18 22 21 21

Metal products –except machinery and equipment 19 21 20 19

20 14 11 15

Source: Author’s estimations. 

connected sectors. This outcome is supported by previous studies, e.g  
et al

nomic output. They found that the chemical sector and related activities present 

similar conclusions. 

industry as an engine for economic growth. More recently, Rada and Taylor 

sector acts as an economic driver to boost growth. 
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and economic crisis that unfolded, Petrobras dropped its investment by a third 

decreasing investment and its negative impact on the rest of  the economy lead 

the Brazilian government must intervene to foster an economic recovery. Lack 

of  government intervention during a crisis, only make things worse. 

The results suggest therefore that traditional sectors have a limited power 

with large backward linkages to rapidly overcome the recession. Simple policies 

come from agriculture either.

sectors according to their power to pull the Brazilian economy out of  the re

cession. This innovative method can shed light on the discussions about which 
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The results thus show that governement policies must emphasize strategic 

Some economic and political issues. Review of  Keynesian Economics

EconomíaUNAM

structuralist macroeconomics. Revista de Economia Política

desenvolvimentismo. Economia e Sociedade

structure of  production. Econometrica

Journal of  

Economic Literature

Economic Modeling

Pesquisa e 

Planejamento Econômico

a partir de dados preliminares das contas nacionais. Economia Aplicada, 9(1), 

structural change in the Brazilian economy: A comparison of  alternative 
approaches and their policy implications. Journal of  Policiy Modelling, 11(1), 

IBGE Tabela de Recursos e Usos  
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The origin of  the Brazilian political crisis. New Left Review (Forthcoming). 
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for Brazil. Revista Análise Econômica

CEPAL Review

Estudos Avançados
, Basilio, F.A.C., and

Empirical evidences and policy proposals for the Brazilian case. Revista de 
Economia Política

Estrutura tecnológica e desenvolvimento regional. São Paulo: 
Universidade de São Paulo.

The 
American Economic Review

Developing and transition economies in the late 20th 
century: Diverging growth rates, economic structures, and sources of  demand [SCEPA 

Studies in Intersectoral Relation

Cambridge 
Journal of  Economics

Journal of  Development Studies
World Economic Situation and Prospects 2010
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Table A1

Sectors Eigenvector Ranking Sectors Eigenvector Ranking Sectors Eigenvector Ranking

14 1.981 1 5 1.309 18 2 0.764 35

17 1.689 2 27 1.300 19 1 0.704 36

22 1.654 3 38 1.257 20 39 0.686 37

26 1.587 4 32 1.233 21 4 0.640 38

16 1.566 5 10 1.230 22 47 0.626 39

12 1.559 6 8 1.162 23 37 0.598 40

23 1.508 7 33 1.149 24 3 0.536 41

19 1.494 8 7 1.049 25 50 0.454 42

6 1.486 9 11 1.000 26 44 0.427 43

29 1.431 10 34 0.995 27 46 0.388 44

21 1.402 11 35 0.981 28 40 0.369 45

28 1.393 12 18 0.960 29 45 0.359 46

15 1.367 13 36 0.940 30 51 0.350 47

25 1.363 14 13 0.932 31 42 0.282 48

20 1.361 15 9 0.846 32 49 0.254 49

31 1.350 16 30 0.841 33 41 0.079 50

24 1.319 17 43 0.793 34 48 0.000 51

-

-

varnishes, paints and lacquers (21); various chemical products and preparations (22); rubber 

 
-

transport equipment (33); furniture and products of various industries (34); production 

intermediation, insurance, pension plan, and related services (40); real estate activities and 
rentals (41); maintenance and repair services (42); accommodation and food services (43); 
business services (44); commercial education (45); commercial health (46); services rendered 
to families and associations (47); domestic services (48); public education (49); public Health 
(50), and public administration and social security (51).
Source: Author’s estimations. 
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Table A2

Sectors C-W Ranking Rasmussen Ranking Eigenvector Ranking

1 0.554 46 0.804 40 0.704 36

2 0.659 40 0.856 38 0.764 35

3 0.619 42 0.797 41 0.536 41

4 0.668 39 0.834 39 0.640 38

5 1.138 22 1.105 20 1.309 18

6 1.649 2 1.279 2 1.486 9

7 1.439 6 1.119 19 1.049 25

8 1.173 21 1.074 23 1.162 23

9 0.914 32 0.947 32 0.846 32

10 1.236 15 1.124 17 1.230 22

11 1.063 27 1.013 28 1.000 26

12 1.511 4 1.263 3 1.559 6

13 0.831 34 0.940 34 0.932 31

14 1.703 1 1.395 1 1.981 1

15 1.627 3 1.227 5 1.367 13

16 1.187 19 1.153 13 1.566 5

17 1.371 9 1.222 6 1.689 2

18 1.196 18 1.057 24 0.960 29

19 1.371 10 1.199 9 1.494 8

20 1.118 24 1.105 21 1.361 15

21 1.180 20 1.120 18 1.402 11

22 1.479 5 1.263 4 1.654 3

23 1.303 12 1.180 11 1.508 7

24 1.249 14 1.139 14 1.319 17

25 1.389 8 1.190 10 1.363 14

26 1.358 11 1.219 7 1.587 4

27 1.200 17 1.127 15 1.300 19

28 1.424 7 1.216 8 1.393 12

29 1.265 13 1.163 12 1.431 10

30 1.022 30 0.986 30 0.841 33

31 1.218 16 1.126 16 1.350 16

32 1.023 29 1.051 25 1.233 21

33 1.051 28 1.043 26 1.149 24

34 0.930 31 0.979 31 0.995 27

35 1.079 26 1.028 27 0.981 28

36 0.842 33 0.940 33 0.940 30
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Sectors C-W Ranking Rasmussen Ranking Eigenvector Ranking

37 0.777 35 0.856 37 0.598 40

38 1.121 23 1.086 22 1.257 20

39 1.108 25 0.987 29 0.686 37

40 0.693 37 0.797 42 0.369 45

41 0.132 50 0.565 50 0.079 50

42 0.378 48 0.679 48 0.282 48

43 0.690 38 0.882 35 0.793 34

44 0.648 41 0.794 43 0.427 43

45 0.562 45 0.749 46 0.359 46

46 0.606 44 0.770 45 0.388 44

47 0.768 36 0.858 36 0.626 39

48 0.000 51 0.509 51 0.000 51

49 0.338 49 0.662 49 0.254 49

50 0.608 43 0.781 44 0.454 42

51 0.530 47 0.739 47 0.350 47

cleanliness (20); enamels, varnishes, paints and lacquers (21); various chemical products 
and preparations (22); rubber and plastic (23); cement and other non-metallic mineral 

parts and accessories for motor vehicles (32); other transport equipment (33); furniture 

pension plan, and related services (40); real estate activities and rentals (41); maintenance 
and repair services (42); accommodation and food services (43); business services (44); 
commercial education (45); commercial health (46); services rendered to families and 
associations (47); domestic services (48); public education (49); public Health (50), 

and public administration and social security (51).
Source: Author’s estimations. 
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Sectors 2010 2011 2012 2013 Sectors 2010 2011 2012 2013

1 38 36 36 36 27 19 21 20 19

2 35 33 33 35 28 15 16 14 12

3 36 41 41 41 29 12 13 13 10

4 37 38 39 38 30 32 32 34 33

5 23 23 22 18 31 13 12 15 16

6 10 7 8 9 32 18 22 21 21

7 25 24 25 25 33 24 25 24 24

8 17 18 23 23 34 26 27 27 27

9 30 34 31 32 35 34 35 35 28

10 21 17 19 22 36 29 29 30 30

11 28 26 26 26 37 41 40 40 40

12 3 6 6 6 38 16 19 18 20

13 27 30 28 31 39 39 37 37 37

14 1 1 1 1 40 46 45 45 45

15 14 11 10 13 41 50 50 50 50

16 5 5 4 5 42 48 48 48 48

17 4 3 2 2 43 33 31 32 34

18 31 28 29 29 44 44 43 43 43

19 2 4 5 8 45 45 46 46 46

20 20 14 11 15 46 43 44 44 44

21 6 9 12 11 47 40 39 38 39

22 7 2 3 3 48 51 51 51 51

23 11 8 9 7 49 49 49 49 49

24 22 20 16 17 50 42 42 42 42

25 9 15 17 14 51 47 47 47 47

26 8 10 7 4

-

-

varnishes, paints and lacquers (21); various chemical products and preparations (22); rubber 

 
-
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transport equipment (33); furniture and products of various industries (34); production 

intermediation, insurance, pension plan, and related services (40); real estate activities and 
rentals (41); maintenance and repair services (42); accommodation and food services (43); 
business services (44); commercial education (45); commercial health (46); services rendered 
to families and associations (47); domestic services (48); public education (49); public Health 
(50), and public administration and social security (51).
Source: Author’s estimations. 
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