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Abstract

This paper aims to analyze the degree of concentration of loans allocated to agricultural and
livestock activities in Brazil for the period 2000-2007 and to assess the distribution pattern of
credit among the states, analyzing the extent to which the volume of distributed credit is pro-
portional to the states share of production and harvest areas, regarding agriculture, and the
participation of each state in the total Brazilian livestock. The results suggest that rural credit
still remains concentrated in states of the Southern and Southeastern regions, although there
has been a credit decentralization during the current decade in favor of agricultural frontier in
parts of Central and North regions of Brazil.

JEL classification: E51, G21, L11

Keywords: rural credit, concentration, distribution, Theil index.

1. INTRODUCTION

The creation of the National System of Rural Credit (NSRC) in 1965, ac-
cording to Coelho (2001), was to mark the modernization of the Brazilian
agriculture. At that time, following the creation of the NSRC, the Policy Guar-
antee of Minimum Prices (PGMP) was also created. Until the mid-1980s, the
resources from National Treasury, plus the Resources Required3, represented
approximately 96% of the Brazilian rural credit system (Gasques et. al., 2000).

Hoffman and Kageyama (1987) found that the rural credit concentration,

1 Av. Paddua Dias, 11 - Caixa Postal: 9 - Piracicaba (SP) - 13418-900. E-mail: hfsspola
@esalq.usp.br.

2 Av. Padua Dias, 11 - Caixa Postal: 9 - Piracicaba (SP) - 13418-900. E-mail: raslima
@esalq.usp.br.

3 The rural credit legislation requires that commercial banks allocate a percentage of the
savings to finance the agricultural sector.
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throughout the 1970s, favored some outputs, mainly in terms of export
and/or industrialization, favoring the Southern and Southeastern states.

The '80s were characterized by the exhaustion of the Brazilian industrial-
ization process via import substitution, the debt crisis and the consequent
disruption of the flow of foreign investments. The capacity of the public sec-
tor to generate resources was exhausted and inflation rates reached levels
politically unsustainable (Barros & Aradjo, 1991). Then, the official credit
supply declined dramatically and there was a need to search for financing al-
ternatives, with priority for non-inflationary financing resources.

In the 1990s Brazilian agriculture financing had to adjust to changes in
rural credit policy and cope with a new scenario faced by the market with
the gradual removal of government. With the macroeconomic context fur-
ther characterized by the exchange rate appreciation, there was a new ingre-
dient represented by high interest rates in that decade. Furthermore, with
the economic opening, there were still low import tariffs on some agricultur-
al products. The compensatory variables were the increasing international
prices from 1994 to 1997, the reduction? of input prices and the increase of
the agricultural productivity through research and technology developed by
universities and other research institutions and technology such as Embrapa
(Brazilian Enterprise of Agricultural Research) (Homem de Melo, 1998).

120 ~
/ A

7]
s 80
= /I \\ II \\
=
=

60
a / \/ A\ .
&40 / \4 \ A S~

yd \ V/\ ~
N ,-_,

20 42 \

0 T T rTrru T T T T T L) T L) L] T T T T L) T T T T T T L) LI
PO NN TN O~ 00N O — (€7 T 17O = 00 O\ © — O €1 S 13 \0 = 00 O © — O €0 S 11 \O I~
ORI~~~ 0 0 0 XXV RRXOROANANANNRNRNRNDN AN DO DD
[= Yo Yo Ne Yo Yo Jo Yo Jo Jo N o N N Neo Yo Jo N Jeo Jo Jo Jeo Yo N Yo No Jo Jo Jeo Yo No e laolea e e e ]
Pt B e i i el e et e e R D SRS RS RS RS R R RS

Figure 1: The Resources Evolution of the National System of Rural Credit

(NSRC) - Agriculture and Livestock - Values in Reals® - from 1970 to 2007
Source: Central Bank (2008)

4 This reduction was caused by exchange rate appreciation and price reductions of pesti-
cides, fertilizers and machinery.

5 All information about rural credit system in Brazil, from the Central Bank, are in national
currency (R$). In 2007, the nominal exchange rate was R$1.94 per US$.
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Figure 1 shows that, over the recent decades, the amount of credit distrib-
uted by the NSRC has been reduced, and reached its lowest level between
1996 and 1997. The reasons for this reduction, the macroeconomic situation
and the changes in funding sources, have been widely studied in the literature
of agricultural policy in Brazil, such as studies of Coelho (2001) and Gasques
et. al. (2000). However, the credit supplied by the NSRC still plays an impor-
tant role as an instrument of agricultural policy although new instruments for
financing agriculture and micro credit programs have been developed.

Since 2000, as observed in Figure 1, the amount of credit to agriculture
has grown consistently, reaching in 2007 the amount of R$ 51 billion or so,
which represented an increase of 94.8% between 2000 and 2007. This paper
aims to verify if, despite the increase in rural credit amount, the pattern of
the credit concentration, as observed in the 1970s and 1980s, has remained in
the current decade.

2. LITERATURE REVIEW

The credit market is characterized by rationing, which is more severe in
sectors where there are significant risks (in the case of rural sector), or that
require long-term maturity (real estate mortgage). The solution to this prob-
lem, historically, has been the provision of credit for these operations by gov-
ernment programs and resources. The resources from the National System of
Rural Credit (NSRC) at Banco do Brasil and the special financing line from
the National Bank for Economic and Social Development (BNDES), the main
sources of long-term loans, are examples of the structure of the credit market
in Brazil.

The formal agricultural credit, supplied by the NSRC participating insti-
tutions, has a division between public and private bank activities®. Private
banks work with a small number of borrowers at large volumes (i.e. high av-
erage value of contracts); while other institutions negotiate large number of
contracts (low average). This indicates that resources from private banks
may be limited to a few farmers and not to the agricultural sector as a whole
(Lima, 2003).

The economic literature presents the hypothesis that rural credit could be
an important determinant in adopting new technologies and in agricultural
production growth, as demonstrated by Conceicdo (et al., 1998), Sperl &

6 This is a trend not only related to rural credit but to the whole financial market (Pequenos
sem crédito, 2002).
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Aratjo (1995), Vicente (1999) and Kageyama (et al., 1990). The positive corre-
lation between agricultural production and rural credit in Brazil is attributed
to, according to these authors, the availability of credit to purchase machin-
ery and modern inputs’. It is worth noting that there is no empirical evi-
dence for this hypothesis, and, as Aradjo (1983) states “even if certain raw
materials related to gains in productivity have increased, the main variable
to explain the agricultural production growth continues to be the intensified
use of traditional factors.”

Thus, during the 70s, expectations were created about a possible concen-
tration of rural credit to produce exports to the detriment of the credit for food
production. Contrary to what is expected, the commodities market had a
slight increase in the participation of the total cost of credit, however it was
enough to even out credit distribution in terms of the production value be-
tween agricultural export products and foods (Hoffmann & Kageyama, 1987).
Among the explanations for this fact, the authors of the current study include:
a) on the supply side, the increase — with more access to credit — of capitalist

enterprises for crops production, traditionally managed by family firms

(as in the case of rice farms in the Midwest) and;

b) on the demand side, the increase in domestic consumption (mainly in ur-
ban areas) of processed food by income and substitution effects, led to an
increasing share of agricultural production which was classified as trad-
able8 to be effectively consumed in the domestic market.

Another feature of rural credit in Brazil is that access to resources has
been quite restricted. According to the law of the Rural Credit System, this
mechanism should guarantee the most resources availability to the agricul-
tural sector (Melo, 1983). Additionally, it should be noted that only 15% of
farms in the country received some type of financing from institutional cred-
it sources, during the 1970s (Aratjo, 1983).

Analyzing the period from 1970 to 1993, it is observed that the regional
concentration of rural credit was strong. The sum of the resources supplied to
the South, Southeast and Midwest amounted roughly to 90% of the total. To
the North and Northeast, quantities with little significance to agricultural fi-
nancing? were supplied (Sperl & Aratjo, 1995). This situation can be explained
partially by the commercial production distribution. Soon after the establish-

7 The fact that technical assistance was required from the rural credit borrowers, favoring
the contact between technicians and producers, has also encouraged the use of modern inputs.

8 Cotton, peanuts, cocoa, coffee, sugar cane and soybeans (Hoffmann & Kageyama, 1987).

9 Even with the creation of the Northeast Constitutional Financing Fund (FNE) and North
(NOF) in 1988, there was no change in the distributive pattern of rural credit in Brazil (Sperl &
Aratjo, 1995).
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ment of NSRC there was greater concentration in the South and Southeast. On-
ly from the late 70s on, with the displacement of the agricultural frontier, the
volume of credit granted to the Midwest increased (Hoffmann and Kageyama,
1987). In addition, the regional credit concentration operations were affected
by the following reasons: the small degree of internalization of the Brazilian
banking system, the concentration of this network in more prosperous regions
of the country, and the type of crops that predominate in the south (such as
soybeans and wheat), which require more fertilizers and pesticides (Agro-
analysis, 1979). Data from the Agricultural Census of 1995/96 show that only
5.3% of landowners borrowed loans for the development and expansion of
their activities and only 4.1% demanded credit to finance the costs.

Lima and Campos (2001), as well as Almeida (et al., 2008), showed the re-
duction of the credit concentration in Brazil although the first authors have
found a decline in the value of agricultural production and the rural activi-
ties in the Northeast, while the South showed increases in the two variables
in between 1986 and 1997.

Almeida (et al., 2008) presented recent estimates on rural credit concen-
tration, between 1999 and 2003. The authors focused their analysis only on
the State of Bahia, and its regions but results indicated that there is uneven
credit distribution between each geographic region of this state.

2.1 Credit Evolution for Agriculture from 2000 to 2007

The rural credit, supplied by the NRCS, is divided into two activities: agri-
culture and livestock. Table 1 shows the data regarding agricultural credit from
2000 to 2007 in which there were small changes in the distribution of agricul-
tural credit among the Brazilian States. The states with the highest participa-
tion in NSRC were: Sao Paulo, Rio Grande do Sul, Parana and Minas Gerais.

Tables 2 and 3 show the share of each Brazilian state in the total agricul-
tural production for temporary and permanent crops, also in the period from
2000 to 2007. Again, major changes are not observed along the time and
states with greater participation in permanent crop production were: Sao
Paulo, Minas Gerais, Bahia and Espirito Santo. In temporary crops, the states
with the highest participation were: Sao Paulo, Rio de Janeiro Rio Grande do
Sul and Mato Grosso.

A preliminary tabular analysis on the data suggests concentration of cred-
it because some states like Bahia, Espirito Santo and Mato Grosso have a
credit share, from NSRC, much lower than what their crops represent in the
Brazilian agricultural production. Section 4 of this paper will present a more
consistent analysis on credit concentration among the states.
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Table 1: Percentage values of agricultural credit distributed
among Brazilian States - 2000 to 2007

States 2000 2001 2002 2003 2004 2005 2006 2007
Acre 0.16 0.04 0.05 0.09 0.05 0.05 0.05 0.05
Amapa 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.00
Amazonas 0.12 0.37 0.10 0.10 0.09 0.13 0.07 0.14
Paré 0.78 0.41 0.31 0.64 0.68 0.53 0.52 0.42
Rondonia 0.90 0.34 0.23 0.36 0.35 0.37 0.26 0.21
Roraima 0.06 0.03 0.02 0.04 0.07 0.13 0.03 0.03
Tocantins 048 0.37 0.33 0.79 1.00 0.77 0.56 0.55
Alagoas 0.21 0.46 0.34 0.34 0.21 0.48 0.79 0.56
Bahia 2.02 1.93 2.25 2.54 2.89 342 3.25 327
Ceara 1.16 1.21 0.75 0.47 0.63 0.44 0.63 0.67
Maranhao 0.55 0.45 0.46 0.75 0.66 1.51 1.07 0.98
Parafba 1.03 0.82 0.66 0.45 0.46 0.35 0.43 0.57
Pernambuco 0.23 0.20 0.13 0.31 0.50 0.57 0.74 0.78
Piaui 041 0.33 0.27 0.40 0.51 0.68 0.65 0.57

Rio Gde. do Norte 0.19 0.22 0.33 0.17 0.14 0.25 0.29 0.26

Sergipe 0.20 0.21 0.16 0.17 0.14 0.22 043 0.24
Espirito Santo 1.41 1.07 1.02 0.88 0.80 1.56 2.01 246
Minas Gerais 10.94 9.84 9.52 8.92 8.34 11.51 14.29 15.45
Rio de Janeiro 0.29 0.39 0.24 0.16 0.17 0.23 0.34 0.26
Sao Paulo 19.22 1943 18.93 15.44 15.36 15.23 19.89 2043
Parana 18.09 18.42 19.14 19.12 19.57 18.90 16.13 17.36
Rio Gde do Sul 18.37 19.27 20.14 20.13 19.47 17.28 17.06 15.92
Santa Catarina 7.69 742 6.79 721 6.52 6.72 721 6.81
Distrito Federal 0.21 0.20 0.21 0.22 0.32 0.41 0.24 0.23
Goids 6.90 6.44 7.10 720 8.11 7.08 5.04 4.56
Mato Grosso 5.76 7.16 7.34 8.89 8.77 7.52 5.19 4.38
Mato Grosso Sul 2.63 294 3.18 4.19 4.20 3.64 2.82 2.84
Total 100 100 100 100 100 100 100 100

Source: Central Bank (2008) and authors’ elaboration

324



H.F. SILVA SPOLADOR, R.A DE SOUZA LIMA - CREDIT CONCENTRATION OF BRAZILIAN RURAL ACTIVITIES FROM 2000 TO 2007

Table 2: States share in total agricultural production -
permanent crop - 2000/2007

States 2000 2001 2002 2003 2004 2005 2006 2007
Rondonia 2.83 1.01 113 2.38 1.36 1.58 0.92 1.35
Acre 0.21 0.18 0.16 0.16 0.12 0.10 0.09 0.14
Amazonas 0.54 0.45 1.20 1.15 0.89 0.53 0.52 0.48
Roraima 0.06 0.07 0.05 0.07 0.07 0.08 0.06 0.07
Pard 4.67 422 4.85 3.56 2.83 3.02 3.01 3.70
Amapa 0.04 0.03 0.02 0.02 0.01 0.03 0.04 0.06
Tocantins 0.08 0.16 0.14 0.14 0.12 0.14 0.11 0.12
Maranhdo 0.28 0.94 0.46 0.49 0.40 0.43 0.35 0.43
Piaui 0.44 0.28 0.20 0.27 0.32 0.22 0.23 0.16
Ceara 175 1.79 1.86 2.07 1.93 1.71 1.94 172

Rio Gde. do Norte 0.58 0.54 0.57 0.79 0.78 0.84 0.67 0.86

Paraiba 0.87 0.96 0.76 0.94 0.67 0.83 0.67 0.71
Pernambuco 229 3.02 231 2.72 261 3.13 2.86 2.99
Alagoas 0.30 0.31 0.34 0.24 0.21 0.21 0.18 0.18
Sergipe 1.09 1.06 1.25 1.40 1.02 1.22 1.30 1.23
Bahia 11.46 12.35 13.83 13.40 12.12 12.86 12.35 13.73
Minas Gerais 22.95 16.38 20.13 16.44 23.79 21.84 24.25 18.85
Espirito Santo 10.64 6.78 6.54 7.14 8.32 9.61 9.26 11.12
Rio de Janeiro 1.40 1.44 1.11 1.18 1.04 1.14 0.93 0.93
Séo Paulo 17.53 32.90 29.15 29.05 26.43 25.80 25.46 26.59
Parana 691 347 3.55 4.49 3.85 3.52 4.01 3.38
Santa Catarina 351 241 2.50 2.96 243 2.55 2.90 293
Rio Gde. do Sul 6.90 6.56 6.05 6.96 6.71 6.38 5.99 6.33
Mato Grosso Sul 0.24 0.16 0.16 0.17 0.19 0.16 0.10 0.11
Mato Grosso 1.30 1.35 0.66 0.75 0.74 0.81 0.62 0.65
Goids 1.01 1.02 0.90 0.94 0.93 1.15 1.06 1.05
Distrito Federal 0.12 0.14 0.13 0.13 0.11 0.10 0.11 0.11
Total 100 100 100 100 100 100 100 100

Source: IBGE (2009) and authors’ elaboration
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Table 3: States share in total agricultural production -

temporary crop - 2000/2007

States 2000 2001 2002 2003 2004 2005 2006 2007
Rondonia 0.39 0.29 0.37 0.37 0.41 0.51 0.54 0.52
Acre 0.34 0.22 0.20 0.19 0.14 0.21 0.17 0.18
Amazonas 0.59 0.63 0.41 0.26 022 0.44 047 0.37
Roraima 0.15 0.13 0.13 0.13 0.16 0.16 0.16 0.12
Para 1.71 1.52 1.33 1.44 1.47 1.71 1.74 1.55
Amapd 0.06 0.07 0.08 0.03 0.05 0.07 0.09 0.10
Tocantins 0.53 0.56 0.51 0.81 0.84 0.97 0.76 0.75
Maranhdo 1.50 1.40 1.42 1.49 1.54 1.75 1.62 1.44
Piaui 0.58 0.44 0.29 0.57 0.61 0.77 0.78 0.58
Ceara 1.35 0.80 1.09 1.08 0.82 0.93 1.41 1.01

Rio Gde. do Norte 0.49 0.35 0.59 0.56 0.57 0.59 0.76 0.53
Parafba 0.93 0.71 0.69 0.68 0.63 0.70 0.92 0.61

Pernambuco 1.68 1.50 1.60 121 1.24 1.57 1.66 141

Alagoas 240 222 1.66 1.12 1.09 1.25 1.39 1.18
Sergipe 0.31 0.25 0.27 0.33 0.27 0.30 0.39 0.37
Bahia 5.95 4.67 6.49 4.72 5.56 5.30 4.98 5.93
Minas Gerais 8.41 745 742 7.02 7.24 8.72 7.88 7.89
Espirito Santo 0.53 0.44 0.47 041 0.41 0.51 0.48 0.39
Rio de Janeiro 0.86 0.68 0.57 0.43 0.55 0.59 0.61 042
Séo Paulo 16.46 17.76 17.29 13.75 12.66 15.32 19.20 17.11
Parand 14.53 15.81 15.76 17.69 16.47 1447 14.60 16.21
Santa Catarina 5.16 451 4.09 4.58 447 448 425 420
Rio Gde. do Sul 13.98 17.18 14.30 16.84 14.27 10.15 13.96 14.18
Mato Grosso do Sul |  3.29 3.77 3.79 471 3.94 3.50 3.60 4.10
Mato Grosso 10.50 9.81 10.70 12.18 16.35 17.39 10.75 11.83
Goias 7.05 6.60 8.21 7.11 7.80 7.36 6.55 6.74
Distrito Federal 0.28 0.23 0.27 0.27 0.24 0.30 0.27 0.27
Total 100 100 100 100 100 100 100 100

Source: IBGE (2009) and authors’ elaboration
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Rural credit is divided according to the following purposes: running ex-
penses, investment and commercialization. Over the period from 2000 to
2007 the three credit purposes had the volume allocated for them increased,
showing the trend to increase total credit supply shown in Figure 1. Running
expenses received most credit, accounting for approximately 60% of the
funds from the NSRC. Each of the other two purposes, investment and com-
mercialization, has something around 20% of the official credit granted to
the farmers and cooperatives through NSRC.

Figure 2 illustrates the share of the credit distribution by purpose of the
intended investment.

100% -
80% A
60% A
40% -
20% A
0% -
2000 2001 2002 2003 2004 2005 2006 2007
Running Expenses B Investment B Commercialization

Figure 2: The Share of Agricultural Credit Purposes (Running expenses,
Investment and Commercialization) - 2000 to 2007
Source: Central Bank (2008) and authors’ elaboration

2.2 Credit Evolution for Livestock from 2000 to 2007

Table 4 shows the credit values for Brazilian livestock activity. The data
suggest that in the period from 2000 to 2007 there were small changes in the
distribution of credit among the States. The states with the highest participa-
tion in NSRC resources were: Sao Paulo, Minas Gerais, Rio Grande do Sul,
Goias, Mato Grosso do Sul, Mato Grosso and Santa Catarina.

Running expenses have received most credit for livestock, representing
approximately 60% of the funds from the NSRC. Each of the two other pur-
poses, investment and marketing, holds something around 20% of the offi-
cial credit granted to producers and cooperatives through NSRC. Figure 3 il-
lustrates the percentage distribution of credit by purpose.
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Table 4: Percentage values of livestock credit distributed
among Brazilian States - 2000 / 2007

States 2000 2001 2002 2003 2004 2005 2006 2007
Acre 0.46 0.51 0.52 0.72 0.65 0.75 0.35 0.32
Amapa 0.02 0.02 0.03 0.02 0.07 0.09 0.05 0.03
Amazonas 123 1.36 0.38 0.28 0.34 0.38 0.32 0.42
Para 5.97 297 291 420 451 3.76 432 3.34
Rondonia 212 1.68 2.14 3.61 421 3.24 1.59 1.70
Roraima 0.03 0.02 0.04 0.05 0.13 0.22 0.24 0.10
Tocantins 4.73 292 242 2.96 238 2.08 1.96 247
Alagoas 0.22 0.40 0.34 0.33 0.46 0.57 0.66 0.49
Bahia 1.99 231 2.74 2.53 3.83 343 3.52 2.96
Ceara 0.47 0.49 047 0.94 1.28 1.34 2.16 1.61
Maranhao 0.96 0.88 1.01 132 2.07 3.00 2.75 225
Parafba 0.33 0.40 0.31 0.44 0.79 0.95 117 0.67
Pernambuco 1.20 0.61 0.48 0.62 0.93 1.09 191 1.68
Piaui 0.28 0.29 0.40 0.50 0.69 1.05 0.97 0.71
Rio Gde. do Norte 0.23 0.60 0.64 123 1.38 1.44 123 1.02
Sergipe 0.32 0.42 0.37 0.38 0.56 0.67 0.72 0.54
Espirito Santo 0.63 0.86 0.83 0.96 1.08 1.27 1.10 1.08
Minas Gerais 10.83 10.47 11.08 12.15 11.64 13.14 14.47 13.82
Rio de Janeiro 0.42 0.39 0.36 041 047 048 0.38 0.33
Sao Paulo 14.40 16.02 15.48 16.23 14.68 11.18 12.24 13.21
Parana 6.94 8.79 8.28 8.51 6.78 749 8.37 9.27
Rio Gde do Sul 11.02 10.39 10.94 9.77 8.75 8.21 8.12 10.20
Santa Catarina 10.21 9.70 9.98 9.03 744 6.61 771 721
Distrito Federal 0.26 0.32 0.61 0.55 0.33 043 0.27 0.15
Goias 10.47 11.21 10.80 8.25 9.99 12.48 10.37 9.89
Mato Grosso 6.30 7.83 8.43 7.03 6.72 6.79 6.19 7.15
Mato Grosso Sul 7.95 8.14 8.02 6.98 7.83 7.86 6.88 7.37
Total 100 100 100 100 100 100 100 100

Source: Central Bank (2008) and authors’ elaboration
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Figure 3: The Share of the Credit Purposes (Running expenses,
Investment and Commercialization) in Livestock Loans - 2000 to 2007
Source: Central Bank (2008) and authors’ elaboration

Table 5 lists percentage values of the state livestock production in domes-
tic production in the period from 2000 to 2007. It is noted that production is
concentrated mainly in the states: Minas Gerais, Sao Paulo, Rio Grande do
Sul, Parand and Goids It should be noted that the proportions shown in
Table 2 do not reflect the size of the each state herd because the percentages
were calculated from production values for the type of products of animal
origin, as announced by the Municipal Livestock Research (PPM).

3. METHODOLOGY

The research was conducted with secondary information sources and the
period of analysis is restricted to the years between 2000 and 2007.

The data for the agricultural credit was collected from the Statistical Year-
book of Rural Credit published by the Brazilian Central Bank (BCB). In addi-
tion to the total amount of credit for the agricultural and livestock activities,
it collected information on the credit purposes (running expenses, invest-
ment and commercialization) for Brazil as a whole and for the States.
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Table 5: States share in total livestock production - 2000 / 2007

States 2000 2001 2002 2003 2004 2005 2006 2007
Acre 0.25 0.41 0.38 0.37 042 0.34 0.30 0.25
Amapé 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.03
Amazonas 0.55 0.55 0.61 0.54 0.51 0.55 0.60 0.41
Para 2.14 2.03 2.26 2.06 2.09 2.38 248 227
Rondonia 112 1.06 1.18 1.44 1.63 1.66 148 1.64
Roraima 0.16 0.11 0.09 0.09 0.08 0.07 0.07 0.07
Tocantins 0.63 0.64 0.64 0.68 0.71 0.75 0.87 0.89
Alagoas 1.08 1.32 1.12 1.03 1.00 0.92 0.90 0.85
Bahia 422 4.28 3.95 4.15 4.01 4.00 4.18 4.01
Ceara 2.87 2.82 2.80 2.77 2.68 2.74 2.80 2.65
Maranhao 1.13 1.01 4.63 1.11 1.25 1.35 145 126
Parafba 0.95 1.05 0.92 0.87 0.85 0.94 0.93 0.88
Pernambuco 2.78 2.89 2.83 2.50 244 2.95 3.37 3.34
Piaui 0.85 0.87 0.80 0.84 0.79 0.78 0.77 0.65

Rio Gde. do Norte 122 1.40 1.30 1.48 1.48 1.48 1.62 1.23

Sergipe 0.56 0.56 0.64 0.71 0.74 0.90 1.00 0.93
Espirito Santo 1.63 1.66 1.76 2.07 1.94 2.14 2.05 1.88
Minas Gerais 24.90 24.57 23.47 2423 24.85 25.06 24.47 26.13
Rio de Janeiro 2.06 1.84 1.70 1.63 1.62 1.48 1.48 1.40
Sao Paulo 14.34 13.50 12.67 13.31 12.20 11.48 11.05 10.79
Parana 8.83 8.92 8.86 9.24 9.70 9.95 9.78 9.46
Rio Gde do Sul 10.20 10.30 9.90 10.18 10.02 9.42 9.48 10.05
Santa Catarina 511 5.47 5.09 6.07 6.12 6.20 6.52 6.41

Distrito Federal 0.57 0.49 041 0.42 0.42 0.33 0.28 0.33
Goids 8.13 8.30 8.34 8.51 8.47 8.28 8.40 8.49
Mato Grosso 2.07 225 1.99 2.09 230 240 2.29 231

Mato Grosso Sul 1.62 1.66 1.62 1.60 1.65 1.43 1.36 1.39
Total 100 100 100 100 100 100 100 100

Source: IBGE (Brazilian Institute of Geography and Statistics) and authors’ elaboration

330



H.F. SILVA SPOLADOR, R.A DE SOUZA LIMA - CREDIT CONCENTRATION OF BRAZILIAN RURAL ACTIVITIES FROM 2000 TO 2007

Data on gross production value (GPV) and planted area were collected
from the Municipal Agricultural Production (PAM), the IBGE. The data ex-
pressed in monetary units have been deflated by the General Price Index -
Internal Availability (IGP-DI), calculated by the Gettilio Vargas Foundation
(FGV), whose base is 2007 (base = 100).

Finally, agricultural credit database was compared with agricultural pro-
duction data and planted area (permanent and temporary crops); and data
on credit for livestock were compared with data on livestock production
(production of animal origin by the type of product expressed in thousands
of Reals).

3.2 The Theil index10

To calculate the Theil index between agricultural credit and agricultural
production values, and also the area planted, we used contemporaneous
variables because the purpose of this work is only to measure the agricultur-
al credit concentration in the current year. The livestock index of credit con-
centration was calculated from the value credit for the livestock and the val-
ue of livestock production.

There are, in the literature, some types of indexes to measure credit con-
centration or inequality; these concepts are often used as synonyms. Accord-
ing to Shirota (1988, p. 114), the most commonly used indexes are the Gini
coefficient, the entropy index, and the Theil index. The Gini index is widely
used to measure income concentration of the population. The index of en-
tropy and Theil index are used in cases where the data are grouped by some
criteria such as region, stratum area, among others. The concentration index-
es provide important information for the analysis of credit distribution and
its effectiveness as an instrument for rural development.

Lemos (et al., 1984) used the entropy index to study the rural credit con-
centration among products and among regions, however, as reported by Shi-
rota (1988, p. 119) and Lima and Campos (2001), the entropy index measures
the distribution of elements, while the Theil index provides a relationship of
distribution between the variables studied, or strictly speaking, it determines
the concentration in the distribution of the variables in relation to the distri-
bution of another variable.

10° A methodological description in greater detail can be found in Hoffman and Kageyama
(1987), Shirota (1988) and Hoffmann (1998). The Theil index, or redundancy, can be expressed in
bits, when using the logarithm to the base 2 or nits, when using the natural logarithm, and 1 bit
=0.693 nit 1 and nit = 1.443 bit.
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The Theil index decomposes the credit concentration into two compo-
nents: the first consists of the concentration measured between regions!! (in-
ter-region) and the second refers to credit concentration in the regions (intra-
regions). According to Hoffmann (2006, p. 355), an analysis using the Gini in-
dex is more complex and difficult to interpret, so there is greater conven-
ience using the Theil T index.

The total Theil index (T) can be described as follows:

N Yhi
T=23 2 |y log T M
h=1i=1 !
Where:
k = is the number of regions;

n;, = is the number of states of the mth region;
Ypi = is the participation of the ith state of the mth region in agricultural or
livestock credit value;
my; = is the participation of the ith state of the mth region in agricultural pro-
duction or livestock production values (or planted area in the case of
agricultural analysis).
As mentioned above, the total Theil index can be divided into the Theil
index between regions (Te) and inside each region (Th). Thus, we have the
Theil index between regions expressed by:

k

3
Te = .log |— 2
¢= 2 [y log | @)
Where:
Yy, = is the participation of the hth-region in agricultural or livestock credit
value;

m, = is the participation of the mth-region in agricultural or livestock pro-
duction value (or in the area planted in the case of agricultural analy-
sis);

Redundancy intra groups (Regions) is expressed by:

ny

TheS Yii |
i=1

73

(-Ypi) |
Wn-m) |

.log @)
According to Theil (1967) apud Hoffmann and Kageyama (1987), “The to-

11 North, Northeast, Southeast, South and Midwest.
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tal redundancy is the result of adding the redundancy between regions to a
weighted average of redundancy within regions”. According to Shirota (1988),
the weighting factors are the relative shares of different groups in the variable
in question. The redundancy, or total Theil index, can be expressed by:

k
T="Te+ Y (y,.Th) (4)
h=1

Following Hoffman and Kageyama (1987), it would not be reasonable to
assume the absence of inequality in credit distribution when each region re-
ceives the same amount of credit. As an example, the authors considered the
states of Minas Gerais and Sergipe arguing that if both received the same
credit allocation there would be concentration in the state of Sergipe. A pos-
sibility of the inequality absence, argued by the authors, would be the rural
credit distribution proportionally to the value of the agricultural production
of the each region, but they do not defend this strategy, because in that case
the Theil index would be zero and that is not necessarily the best situation.
An uneven distribution of rural credit can be triggered by the government in
a situation in which it wishes to develop a certain activity in a determined
region in detriment to other activities in other regions.

According to the authors, lack of concentration is verified when the Theil
index reaches its minimum value (zero). This situation would occur if each re-
gion received values of rural credit proportionally to their participation in the
production value, ie (y;,; = 7m,;). In contrast, the Theil index is maximum when
all credit is targeted to the region with the lowest production value (planted
area, in the case of agricultural credit) - the least productive region. In this sit-
uation, the Theil index would be {log[1/min(m,;)]}, where [min(m,;)] means
the smallest share of the production value (or planted area). We use the same
idea to designate the boundaries for the Theil index between regions.

Based on these arguments the Theil index can be considered, in this case,
as an index of efficiency in the allocation of rural credit identifying regions
more or less efficient regarding credit allocation.

4. RESULTS AND DISCUSSION

4.1 Credit Concentration for Agriculture

Figures 4 to 9 and Tables 6 to 9 show the results estimated in this work for
agricultural credit concentration in Brazil.
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As shown in Figure 4, given the increased volume of resources of NSRC,
the increase of credit supply was not uniform among the Brazilian states,
and even among the states in the same region. Over the period from 2000 to
2007 in the North, for example, the total credit distributed was constant
among the states of Acre, Amapa, Amazonas, Roraima, Para, while Tocantins
obtained more resources in the same period. In Rondonia, after strong reduc-
tion in the first year (2000 to 2001), the volume of agricultural credit re-
mained at around R$ 77 million.

In the Northeast, all states had an increase in agricultural credit granted
in the period, with emphasis to the state of Bahia, which in 2000 received in
real terms, R$ 0.4 billion in resources and in 2007 this figure was R$ 1.22 bil-
lion. A similar situation occurred in the South and Midwest. In the south, the
states of Parana and Rio Grande do Sul received in 2000 around R$ 3.7 bil-
lion credit each, and in 2007 this value was approximately R$ 6.5 billion for
the Parana and R$ 5.9 billion to Rio Grande do Sul; Santa Catarina increased
the credit from $ 1.5 billion to $ 2.5 billion. In the Midwestern Region, where,
also, all states have increased the amount of credit received, the states of
Goias and Mato Grosso had the highest amounts of credit in the region, ob-
taining in 2007 from R$1.7 billion and R$ 1.6 billion, respectively (the peak in
the volume of resources occurred in 2004, when these states received, respec-
tively, R$ 2.9 billion and R$ 3.1 billion).

The most significant amounts of credit received by the NSRC occurred in
the Southeastern region, especially in the states of Sao Paulo and Minas
Gerais. In Sao Paulo, in 2000, the total resources by NSRC were R$ 3.91 bil-
lion and in 2007, R$ 7.6 billion, which corresponded to a real increase of 95%.
In Minas Gerais, in 2000, the volume of agricultural loans was R $ 2.23 bil-
lion, reached in 2007 the value of $ 5.78 billion, which represents an increase
of 160% in the period.

Figures 5 and 7 illustrate the volume of agricultural credit for running ex-
penses and commercialization, respectively, and they show a pattern quite
similar in granted credit for each state, as seen in Figure 1. Regarding credit
for running expenses, again, the states of Sao Paulo and Minas Gerais (fol-
lowed by Rio Grande do Sul) were the States that increased resources in the
period from 2000 to 2007 (Figure 5).

Considering the purpose of investment credit, as shown in Figure 6, an
important aspect to highlight is that the states of the Northern region (Para
and Tocantins, prominently) and in the Northeast (Bahia, Maranhao, Per-
nambuco, Piaui) not only did they have a greater participation on this type
of lending, but they also managed to increase the total annual credit received
between 2000 and 2007.
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Figure 4: Brazil: Total credit distributed to agriculture, for States,
period from 2000 to 2007 (R$ billion of 2007)

Source: Central Bank (2008) and authors’ elaboration

Figure 5: Brazil: Agricultural credit to running expenses, for States,
period from 2000 to 2007 (R$ billions of 2007)

Source: Central Bank (2008) and authors’ elaboration

From the values deflated by 2007 prices, the contracts average values in the
period from 2000 to 2007 was computed, by State, for each purpose of credit in
each of the years analyzed. From these results, the arithmetic mean values of
the contracts from 2000 to 2007 was obtained. These values are shown in the
Table 6. There is a wide range in values of contracts, ranging from R$ 380,43
(for investment in Paraiba state) to R$ 2.909.474,26 (for commercialization in
the same state, Paraiba). Overall, the contracts average values in the Midwest-
ern region are higher; while in the Northeast, averages are lower. Note that
there is a weak correlation between the contracts average values and the pro-
duction value of each state. The same is compared with the planted area.

Table 7 presents the results of the Theil index for the period 2000/2007,
with calculations based on the production value and the planted area. It is
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Figure 6: Brazil: Agricultural credit to investments, for States,
period from 2000 to 2007(R$ billions of 2007)

Source: Central Bank (2008) and authors’ elaboration

Figure 7: Brazil: Agricultural credit to commercialization, for States,
period from 2000 to 2007 (R$ billions of 2007)

Source: Central Bank (2008) and authors’ elaboration

observed that the credit concentration evolution had different results accord-
ing to the basis used, if we consider credit distribution based on production
value. It is observed that there was devolution of credit in the period. Now,
when the planted area is used as a basis concentration growth is observed.
The exception occurs with the investment purpose in which there is strong
devolution independently from the basis.

A possible explanation for this difference in the results is the proportional
reduction in the credit previously supplied to the Southeastern and Southern
regions. In both regions there is a predominance of small farms with high
productivity. Thus, the credit may have migrated to regions with lower pro-
duction (devolution of production) and predominance of large properties
(concentration per area).
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Table 6: Brazil: Contracts average values for agricultural credit,
by purpose and State, for the period from 2000 to 2007

States Running Expenses Investment Commercialization Total

Acre 2,605.00 2,090.41 160,360.48 2,460.64
Amapd 5,255.76 3,531.22 15,006.17 3,990.10
Amazonas 6,499.11 3,034.19 299,294.99 10,661.92
Para 6,164.03 2,460.78 619,597.33 3,547.70
Rondonia 3,550.91 3,459.66 67,248.39 3,567.59
Roraima 59,176.37 6,499.76 160,114.90 16,831.84
Tocantins 17,836.33 3,886.49 672,406.39 8,931.26
Alagoas 6,876.41 1,323.08 402,016.05 3,794.30
Bahia 11,762.14 2,326.53 766,988.55 5,242.61
Ceara 2,244.54 648.90 1,143,143.89 3,604.03
Maranhao 4,928.07 1,816.63 149,055.02 2,786.05
Paraiba 4,958.50 380.43 2,909,474.26 6,247.82
Pernambuco 8,218.33 599.95 565,475.30 1,952.77
Piaui 3,267.87 1,167.29 431,159.21 1,879.33
Rio Gde do Norte 1,032.95 636.07 773,859.22 1,429.20
Sergipe 2,356.07 537.83 476,789.11 1,277.41
Espirito Santo 8,845.55 12,088.24 95,074.94 9,822.22
Minas Gerais 18,562.78 5,848.54 149,451.96 17,159.17
Rio de Janeiro 6,719.38 10,583.71 1,239,202.26 10,614.37
Séo Paulo 41,953.55 35,421.23 144,014.39 52,149.91
Parana 18,137.75 18,307.45 231,237.39 21,158.21
Rio Gde do Sul 8,530.15 13,886.40 132,635.77 11,205.55
Santa Catarina 7,579.97 10,281.43 266,541.25 10,096.27
Distrito Federal 49,157.69 41,342.89 108,453.06 57,083.71
Goids 32,975.21 25,455.87 165,435.06 35,625.80
Mato Grosso 57,168.13 43,090.60 174,823.31 55,038.51
Mato Gr. do Sul 39,319.05 26,983.23 31,360.46 35,444.81
Brazil 13,972.79 6,234.22 155,456.36 13,238.80

Source: Central Bank (2008) and authors’ elaboration
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Table 7: Brazil: agricultural credit concentration evolution, by States,
measured by the Theil index, from 2000 to 2007

2000 2001 2002 2003 2004 2005 2006 2007
Production Value
Running expenses 0.150 0.131 0.162 0.102 0.125 0.163 0.125 0.112
Investment 0.115 0.130 0.152 0.090 0.105 0.114 0.081 0.050
Commercialization | 0.293 0.197 0.239 0.195 0.161 0.1318 0.168 0.193
Total 0.113 0.091 0.119 0.066 0.089 0.111 0.076 0.085
Area
Running expenses 0.206 0.200 0.212 0.172 0.170 0.192 0.232 0.229
Investment 0.169 0.149 0.136 0.119 0.104 0.076 0.056 0.094
Commercialization | 0.369 0.307 0.365 0.331 0.238 0.172 0.389 0.390
Total 0.175 0.163 0.175 0.140 0.133 0.132 0.185 0.208

Source: The authors

The uneven distribution of credit can be analyzed by focusing on the re-
gions (North-N, Northeast-NE, Southwest-SE, South-S and Midwest-CO)
and on the concentration within each of these regions. Figures 8 and 9 pres-
ent values that indicate the percentage contribution of inequality among the
regions (Te index) in the total concentration index (T), based on the produc-
tion value and planted area. Despite the basis of calculation, it appears that
the distribution inequality among the regions is an important component in
agricultural credit concentration in Brazil. Some exceptions have occurred
occasionally. In 2007, inequality among regions was not relevant to the in-
vestment purpose, which can be explained by the reduction of loans for the
Midwestern Region, which, in total, reduced its share from 22% (in 2006) to
16% (in 2007).

In Tables 8 and 9 are the results of credit concentration within their re-
spective regions, according to the purpose of credit. Based on the production
value (Table 6), the Th index shows that the running expenses purpose in-
creased its concentration of credit in the Southeast, South and Midwest. In
the investment purpose, the concentration decreased in the Southeast, unlike
what occurred in the other regions (the Southern region showed an oscilla-
tion of the concentration in the period, but it reached in 2007 a value closed
to that in 2000). In the commercialization purpose an increase of the concen-
tration was observed only in the Northern region. In relation to the total
credit volume in their respective regions there was concentration increase
only in the South and Midwest, and still, at low intensity.
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Figure 8: Percentage evolution of the Theil index among regions (Te)

for agriculture, based on the production value
Source: The authors
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Figure 9: Percentage evolution of the Theil index among regions (Te),

based on the planted area
Source: The authors

Table 9 shows credit concentration measured by Th index based on plant-
ed area. Credit concentration of running expenses purpose increased in the
Southeast, South and Midwest. As for investment purposes, only in the
South there was an increase in the concentration of credit. Regarding the
commercialization purpose, the concentration of credit was reduced in all re-
gions.
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Table 8: Evolution of the Theil index T inside each region (Th),
based on the production value of agriculture

‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007

Running expenses

N 0.5968 | 0.8751 | 0.6569 | 0.3300 | 0.3230 | 0.3602 | 04537 | 0.3755
NE 02210 | 0.1623 | 02250 | 0.1809 | 0.099 | 0.1329 | 0.1135 | 0.0683
SE 0.0199 | 0.0260 | 0.0175 | 0.0202 | 0.0183 | 0.0150 | 0.0241 | 0.0345
S 0.0006 | 0.0052 | 0.0007 | 0.0017 | 0.0000 | 0.0009 | 0.0054 | 0.0051
CcO 0.0468 | 0.0329 | 0.0257 | 0.0355 | 0.0998 | 0.1456 | 0.1063 | 0.0699
Investment

N 0.1334 | 0.0757 | 0.1111 0.0839 | 0.1001 | 0.1455 | 0.1026 | 0.1761
NE 0.0382 | 01789 | 0.1156 | 0.1852 | 0.1413 | 0.2724 | 0.0931 | 0.1059
SE 0.0892 | 0.0123 | 0.0042 | 0.0046 | 0.0116 | 0.0210 | 0.0102 | 0.0229
S 0.0019 | 0.0151 | 0.0136 | 0.0078 | 0.0153 | 0.0266 | 0.0305 | 0.0419
CcO 0.0032 | 0.0137 | 0.0121 | 0.0046 | 0.0028 | 0.0050 | 0.0311 | 0.0030
Commercialization

N 0.7530 | 1.2478 | 12054 | 0.6550 | 0.5367 | 0.2113 | 0.8094 | 0.9664
NE 09814 | 09614 | 13319 | 0.7745 | 05315 | 0.2460 | 0.2574 | 0.3934
SE 0.1798 | 0.0619 | 0.0820 | 0.0661 | 0.1065 | 0.0447 | 0.0338 | 0.0258
S 0.0634 | 0.0289 | 0.0195 | 0.0412 | 0.0093 | 0.0139 | 0.0102 | 0.0195
CcO 0.1234 | 0.1017 | 0.0887 | 0.0667 | 0.1424 | 0.1270 | 0.0530 | 0.1078
Total

N 0.2348 | 02848 | 0.3272 | 0.159% | 0.2178 | 02121 | 0.2571 | 0.2210
NE 02248 | 02238 | 0.1571 | 0.0430 | 0.0511 | 0.0707 | 0.0450 | 0.0480
SE 0.0323 | 0.0106 | 0.0107 | 0.0141 | 0.0264 | 0.0120 | 0.0118 | 0.0198
S 0.0010 | 0.0067 | 0.0027 | 0.0049 | 0.0014 | 0.0031 | 0.0056 | 0.0060
CcO 0.0343 | 0.0083 | 0.0057 | 0.0098 | 0.0545 | 0.0833 | 0.0254 | 0.0440

Source: The authors
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Table 9: Evolution of the Theil index T inside each region (Th),
based on planted area

‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007

Running expenses

N 0.6421 | 0.5391 | 03676 | 0.3422 | 02765 | 0.2685 | 0.2407 | 0.2041
NE 0.1326 | 0.1619 | 0.2564 | 02222 | 0.1511 | 0.1495 | 0.1015 | 0.0848
SE 0.0099 | 0.0138 | 0.0167 | 0.0132 | 0.0171 | 0.0078 | 0.0118 | 0.0128
S 0.0113 | 0.0112 | 0.0107 | 0.0164 | 0.0094 | 0.0207 | 0.0320 | 0.0217
CcO 0.0496 | 0.0397 | 0.0459 | 0.0387 | 0.0556 | 0.0892 | 0.1356 | 0.0865
Investment

N 0.1875 | 0.0657 | 0.0933 | 0.0795 | 0.0818 | 0.1382 | 0.0287 | 0.0791
NE 0.0690 | 0.0871 | 02170 | 0.1802 | 0.1181 | 0.1721 | 0.0645 | 0.0213
SE 0.0696 | 0.0530 | 0.0244 | 0.0142 | 0.0141 | 0.0241 | 0.0134 | 0.0423
S 0.0235 | 0.0412 | 0.0292 | 0.0306 | 0.0383 | 0.0672 | 0.0843 | 0.0854
CcO 0.0168 | 0.0078 | 0.0011 | 0.0025 | 0.0089 | 0.0051 | 0.0222 | 0.0006
Commecialization

N 0.8622 | 1.6450 | 1.5788 | 0.7691 | 0.5023 | 0.2226 | 0.6769 | 1.2430
NE 0.7590 | 0.7318 | 1.0568 | 0.7247 | 0.3898 | 0.2545 | 0.3418 | 0.4114
SE 0.1548 | 0.1303 | 0.1530 | 0.1139 | 0.1176 | 0.0383 | 0.0328 | 0.0173
S 0.1480 | 0.0700 | 0.0487 | 0.0834 | 0.0326 | 0.0051 | 0.0458 | 0.0570
CcO 01778 | 01200 | 0.1296 | 0.0707 | 0.1426 | 0.1236 | 0.0967 | 0.1551
Total

N 0.2856 | 0.2254 | 0.1596 | 0.1712 | 0.1825 | 0.1663 | 0.1037 | 0.1089
NE 0.1176 | 0.1103 | 0.1037 | 0.0525 | 0.0372 | 0.0505 | 0.0412 | 0.0327
SE 0.0177 | 0.0261 | 0.0320 | 0.0241 | 0.0290 | 0.0062 | 0.0045 | 0.0062
S 0.0268 | 0.0223 | 0.0167 | 0.0249 | 0.0154 | 0.0204 | 0.0380 | 0.0299
CcO 0.0451 | 0.0145 | 0.0217 | 0.0118 | 0.0314 | 0.0534 | 0.0456 | 0.0608

Source: The authors
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4.2 Concentration of Credit for Livestock

Figures 9 to 13 and Tables 10 to 12 exhibited the estimated results for
credit concentration for livestock in Brazil.

In Figure 9, we observe that given the increase of resources from NSRC
the credit supply increase was not uniform among the Brazilian states, and
even among the states in the same region over the period from 2000 to 2007
in the North. For example, the total credit remained constant in the states of
Acre, Amapd, Amazonas and Roraima, while Para and Tocantins had their
resources increased in the period. In Rondonia, after a strong growth be-
tween 2003 and 2004, the volume of credit for livestock decreased and re-
mained around R$ 235 million.

In the Northeast all states had an increase in credit for livestock especially
the state of Maranhdo where there was an increase of approximately R$ 250
million for the credit received in the period, rising from R$57 million in 2000 in
real terms, to R$311 million in 2007. A similar situation occurred in the South
and Midwest. In the South, the states of Santa Catarina and Rio Grande do Sul
each received in 2000 a little more than R$ 60 million of credit, and in 2007 it
was approximately $ 0.99 billion for Santa Catarina and R$ 1.41 billion for Rio
Grande do Sul; Parana increased the credit from R$ 867 million, jumping from
R$0.41 billion in 2000 to R$ 1.28 billion in 2007. In the Midwestern Region,
where all states also increased the amount of credit received, the states of
Goias and Mato Grosso do Sul had the highest amounts of credit in the region,
whose values in 2007 were R$1.36 billion and R$1.02 billion, respectively.

The most significant amounts of credit received from the NSRC occurred in
the Southeast, specifically in the states of Sao Paulo and Minas Gerais. These
two states accounted 27% of all credit for livestock in 2007. In Sao Paulo, in
2000, the total resources by NSRC was R$0.85 billion and, in 2007, R$1.82 bil-
lion, which corresponded to a real increase of 114%. In Minais Gerais, in 2000,
the credit for livestock was R$0.64 billion, and in 2007 it reached the amount of
R$1.91 billion, which represented an increase of 196% in the period.

Figures 10 to 12 illustrate the credit for the livestock sector by credit pur-
poses (running expenses, investment and commercialization). The running
expenses, investment and commercialization show different patterns in the
distribution of credit for each state. The running expenses credit has a strong
focus on the South and Southwest regions, especially the states of Sao Paulo,
Minas Gerais and Rio Grande do Sul (Figure 10). The states of Northern and
Northeastern regions showed strong growth in percentage terms over that
period, but remained below the other regions in absolute volumes. In the
Northern Region, Para, Rondonia and Tocantins received 91% of resources
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Figure 9: Brazil: Total credit for livestock, for States,

period 2000 / 2007 (R$ billions of 2007)
Source: Central Bank (2008) and the authors

Figure 10: Brazil: Total running expenses credit for livestock, by States,
period 2000 / 2007 (R$ billions of 2007)
Source: Central Bank (2008) and the authors

for running expenses. Bahia, Maranhdo and Rio Grande do Norte were the
main destinations of credit for the Northeast, representing 72% of the total.

The South, Southeast and Midwest showed increasing amounts of re-
sources for running expenses in all states. In 2007, the three southern states
accounted for 34.6% of total running expenses credit, percentage higher than
that for the Midwest (26.3%) and Southeast (26.1%, concentrated in Minas
Gerais and Sao Paulo).

As for investment credit, as shown in Figure 11, an important aspect to
highlight is that the Northern states (Pard and Tocantins, prominently) and
the Northeastern (Bahia, Maranhdo, Pernambuco and Ceard) not only do
they have a greater participation in this credit line but they also increased
the total annual credit received between 2000 and 2007.

343



SAVINGS AND DEVELOPMENT - No 3 - 2009 - XXXIII

0,8
0,6
0,4

0,2
0,0

Figure 11: Brazil: Total credit for investment of livestock, by States,
period 2000 / 2007 (R$ billions of 2007)
Source: Central Bank (2008) and the authors
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Figure 12: Brazil: Total commercialization credit for livestock, by States,
period 2000 / 2007 (R$ billions of 2007)
Source: Central Bank (2008) and the authors

Rural credit for livestock commercialization has been increasing in the
Southeast, resulting in high concentration in 2007: 65% of the total credit for
this mode is allocated to the Southeast. Sao Paulo received 41.7% of total
loans, while Minas Gerais received 22.6%.

Following the same method applied in table 6, we calculated the average
value of contracts in the period 2000 / 2007, by State, for each type of credit
for livestock in each of the years analyzed, and these values are shown in
Table 10. There is a wide range in values of contracts, ranging from R$
1.213,84 (for investment in Paraiba state) to R$ 456.388,50 (for marketing in
the Amazonas state). Overall, the average values of the contracts in the Mid-
west and the South are higher, while in the Northeast, there are the lowest
averages.
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Table 10: Brazil: Contracts average values for livestock credit,
by purpose and State, for the period 2000 / 2007

States Running expenses Investment Commercialization Total

Acre 63,673.10 9,352.69 85,167.81 15,568.93
Amapa 26,404.04 7,766.13 186,612.72 10,288.81
Amazonas 29,243.39 8,815.17 456,388.50 49,358.42
Paré 20,657.76 9,237.39 105,965.38 10,834.84
Rondonia 12,084.66 14,962.15 72,664.69 13,609.99
Roraima 28,991.24 6,951.23 123,638.25 8,214.11
Tocantins 28,821.96 11,212.51 61,342.19 14,296.61
Alagoas 11,792.72 1,387.86 67,539.85 1,883.88
Bahia 7,300.93 1,674.39 106,641.72 2,308.48
Ceara 6,598.86 1,324.59 94,905.57 1,504.11
Maranhao 13,134.18 2,625.80 304,143.79 3,576.27
Paraiba 6,602.46 1,129.67 38,104.55 1,213.84
Pernambuco 13,523.29 1,287.94 96,928.49 1,571.62
Piaui 6,316.69 1,092.64 7,723.02 1,235.66
Rio Gde do Norte 1,472.32 1,453.85 33,571.68 1,455.89
Sergipe 2,452.35 1,342.14 31,321.50 1,418.03
Espirito Santo 13,285.93 15,220.08 56,121.94 15,156.89
Minas Gerais 12,903.11 6,963.20 158,577.77 10,521.57
Rio de Janeiro 11,446.51 16,500.70 111,756.85 14,005.15
Sao Paulo 25,594.86 23,031.54 75,388.10 34,073.61
Parand 33,160.81 18,200.38 323,701.18 25,858.93
Rio Gde do Sul 15,810.22 11,431.26 63,688.01 15,805.93
Santa Catarina 59,472.53 11,959.69 49,928.18 32,132.99
Distrito Federal 157,072.79 63,588.71 86,184.93 98,642.72
Goias 16,916.17 34,950.21 100,735.34 25,414.07
Mato Grosso 25,117.61 23,622.66 36,792.67 24,973.24
Mato Gr. do Sul 38,319.83 40,428.46 51,209.86 41,336.59
Brasil 17,213.06 5,347.38 72,645.29 9,378.82

Source: Central Bank (2008) and the authors
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Table 11 presents the results of the Theil index for the period 2000 / 2007,
with calculations based on production value. It is observed that there was
devolution in the period for the purposes of running expenses and commer-
cialization. As for the investment credit for livestock, there was increase in
concentration.

Table 11: Brazil: livestock credit concentration evolution, by States,
measured by the Theil index, period 2000 / 2007

2000 2001 2002 2003 2004 2005 2006 2007
Running expenses 0.291 0.275 0.279 0.233 0.230 0.204 0.244 0.255

Investment 0.139 0.200 0.207 0.222 0.218 0.201 0.170 0.226
Commercialization | 0.815 0.970 0.886 0.847 0.514 0.477 0.343 0.483
Total 0.313 0.265 0.282 0.214 0.204 0.194 0.142 0.170

Source: The authors

Figure 13 presents the percentage indicating the contribution of inequali-
ty among the regions (Te index) to the total index (T) for the production val-
ue of livestock activity. It appears that the inequality distribution among re-
gions is an important component in the concentration of livestock credit in
Brazil, mainly for running expenses. Inequality among regions has not been
relevant in the investment purpose, but it increased its importance over the
period of analysis for the commercialization purpose.

80%

60%1 (]
40%1
20%1

0%-

2000 2001 2002 2003 2004 2005 2006 2007

B Running expenses M Investment [0 Commecialization [ Total

Figure 13: Percentual evolution of the Theil index among regions (Te)

for livestock, based on the production value
Source: The authors
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Table 12: Evolution of the Theil index T inside each region (Th),
based on production value of livestock.

‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007

Running expenses

N 0.2470 | 0.2062 | 0.1612 | 0.0983 | 0.0568 | 0.0755 | 0.1244 | 0.0858
NE 0.4076 | 0.3970 | 02738 | 0.3468 | 0.2855 | 0.2389 | 0.1587 | 0.2439
SE 0.0786 | 0.0965 | 0.0777 | 0.0464 | 0.1187 | 0.0565 | 0.0588 | 0.0698
S 0.0958 | 0.0965 | 0.1092 | 0.0532 | 0.0678 | 0.0443 | 0.0219 | 0.0169
CcO 0.1681 | 0.1590 | 0.1908 | 0.2053 | 0.2001 | 0.1809 | 0.2432 | 0.2300
Investment

N 0.0400 | 0.1661 | 0.1568 | 0.1176 | 02515 | 0.1913 | 0.2029 | 0.2178
NE 0.1365 | 0.1685 | 0.2909 | 0.1198 | 0.1572 | 0.1479 | 0.1124 | 0.1705
SE 01135 | 02270 | 0.1919 | 0.1770 | 0.1399 | 0.1636 | 0.2025 | 0.2626
S 0.0124 | 0.0346 | 0.0307 | 0.0509 | 0.0418 | 0.0271 | 0.0436 | 0.0503
CcO 02904 | 02794 | 0.2553 | 0.3533 | 0.3922 | 0.4133 | 03011 | 0.3339
Commercialization

N 20697 | 21602 | 21363 | 20183 | 0.1824 | 02354 | 02103 | 1.5056
NE 25649 | 24828 | 04805 | 1.3796 | 0.4163 | 03672 | 0.3835 | 0.4358
SE 05781 | 0.7437 | 0.8093 | 0.6540 | 0.3958 | 0.1725 | 0.1588 | 0.3195
S 0.3553 | 0.2435 | 0.1319 | 0.0060 | 0.0381 | 0.0045 | 0.0282 | 0.0151
CcO 0.2664 | 0.2455 | 03065 | 04362 | 02036 | 0.2455 | 0.1962 | 0.3776
Total

N 0.1583 | 0.1292 | 0.1268 | 0.0997 | 0.0554 | 0.0517 | 0.0707 | 0.0670
NE 0.1133 | 0.1216 | 0.1601 | 0.1031 | 0.0951 | 0.1439 | 0.0687 | 0.0781
SE 0.1018 | 0.1391 | 0.1251 | 0.1091 | 0.1135 | 0.0492 | 0.0579 | 0.0927
S 0.0674 | 0.0341 | 0.0460 | 0.0221 | 0.0237 | 0.0094 | 0.0108 | 0.0015
CcO 0.1839 | 0.1704 | 0.1936 | 0.2285 | 0.1815 | 0.1368 | 0.1678 | 0.2121

Source: The authors
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In Table 12 are the results of credit concentration within their respective
regions, according to the credit purpose. The Th index shows that the run-
ning expenses credit increased the credit concentration in the Midwestern
Region. In other regions, especially North and Northeast, there was devolu-
tion. A similar situation occurred for commercialization credit. The invest-
ment credit increase is concetrated in all regions. In relation to the total credit
in its respective regions, there was an increase of concentration only in the
Midwest, and at lower intensity than devolution occurred in other areas.

5. CONCLUSIONS AND RECOMMENDATIONS

The results of this study show that, in absolute terms, the largest volume
of agricultural credit remains for the states of Sao Paulo and Minas Gerais in
southeastern Brazilian, and Parana and Rio Grande do Sul, in the South. This
reflects the participation of the four states mentioned in crop (permanent or
temporary) production: all these states together represent approximately
55% of each type of crop.

The credit for livestock, according to the results obtained in this research,
is concentrated in the states of Sao Paulo and Minas Gerais in the Southeast.
It reflects the relevance of these two states in the national livestock produc-
tion value: 26.13% (Minas Gerais) and 10.79% (Sao Paulo). The states in the
South and Midwest follow next, as important destinations of livestock credit.

Another issue raised in this study, which should be researched on in future
works, is whether there is a causal link between the expansion of agricultural
frontier and the demand for credit, as it is the case for the credit devolution in
the North and Northeast. Possibly, the credit devolution in the mentioned re-
gions results from the livestock activities expansion in these regions, previous-
ly unexplored, which have led to the increase of demand for credit, and, in ad-
dition, to the devolution of rural credit. The results suggest that transport and
energy infra-structure promoted by local and national governments in favor
of agricultural frontier in parts of Central and North regions of Rural Brazil
over the past decades have been fundamental to expand the potential eco-
nomic growth as well as the demand for rural credit in those regions. Some re-
cent studies of Brazilian agriculture modernization show that the occupation
of unexploited areas brought to Central and North regions new capital-inten-
sive, labor-saving and human capital intensive technology. Actually, the rural
credit supply has been sufficient to meet the demand; a different scenario
from the decades of 1980 and 1990. In recent decades, Brazilian agricultural
growth was important to meet the urban population demand for foods and
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the international commodities markets. In addition to credit supply, the agri-
cultural policy focus should be on the investments in R&D, to guarantee the
increase in agricultural productivity and the production of the unexploited ar-
eas in the Center and North regions. The governmental investments in energy
and transport infrastructure have been relevant on the agricultural frontier, to
create conditions for the producers to develop their activities.

From the perspective of agricultural policy and regional economic devel-
opment of the country, results are encouraging because there has been a cred-
it decentralization during the current decade in favor of agricultural frontier
in parts of the Central and North regions. Access to credit and the agricultural
activities development will allow income growth and, consequently, greater
opportunities for the economic development in these regions.
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Résumé

Cet article vise a étudier la concentration des préts destinés a 'agriculture et a 1"éle-
vage par états au Brésil au cours de la période 2000-2007. Par ailleurs, ce travail pré-
sente une analyse sur le montant des crédits par état en vue d’évaluer si leur part cor-
respond a la participation de ces états en termes de productions et de récoltes agri-
coles et en termes de dimension du cheptel. Les résultats montrent que le crédit agri-
cole reste concentré dans certains états du Sud et Sud-est, bien qu’on puisse noter un
processus de décentralisation.
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