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Abstract: This paper aims to analyze the degree of coratortr of loans allocated to
agricultural and livestock activities in Brazil 2000 to 2008 and to assess the distribution
pattern of rural credit among the Brazilian stalédse major motivation is to investigate if the
volume of available credit is proportional to statghare of agricultural production and
harvest areas, and states share herd regardirggoloke The results suggest that rural credit
still remains concentrated in states of the Soutla@d Southeastern regions, although there
has been credit decentralization during the curdexcade in favor of agricultural frontier in
parts of Central and North regions of Rural Braklie conclusions suggest that transport and
energy infra-structure promoted by local and naigovernments have been fundamental to
expand the potential economic growth as well agldreand for rural credit in those regions.

JEL classification: E51, G21, L11
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1. Introduction
The creation of the National System of Rural CrédBRC) in 1965, according to Coelho
(2001), was to mark the modernization of the Braaikagriculture. At that time, following the

creation of the NSRC, the Policy Guarantee of MummPrices (PGMP) was also created.



Until the mid-1980s, the resources from NationaéaBury, plus the Resources Required
represented approximately 96% of the Brazilianlraradit system (Gasques et.al.,2000).

Hoffman and Kageyama (1987) found that the ruratitrconcentration, throughout the
1970s, favored some outputs, mainly in terms obexand/or industrialization, favoring the
Southern and Southeastern states.

The 80°s were characterized by the exhaustion efBitazilian industrialization process
via import substitution, the debt crisis and thesaguent disruption of the flow of foreign
investments. The capacity of the public sector émegate resources was exhausted and
inflation rates reached levels politically unsustdile (Barros & Araujo, 1991). Then, the
official credit supply declined dramatically andeta was a need to search for financing
alternatives, with priority for non-inflationarynfancing resources.

In the 1990s the Brazilian agriculture financingdha adjust to changes in rural credit
policy and cope with a new scenario faced by theketawith the gradual removal of
government. With the macroeconomic context furtblearacterized by the exchange rate
appreciation there was a new ingredient represeinyetigh interest rates in that decade.
Furthermore, with the economic opening, there wstit low import tariffs on some
agricultural products. The compensatory variablesewthe increasing international prices
from 1994 to 1997, the reductforof input prices and the increase of the agricaltur
productivity through research and technology dgwetbby universities and other research
institutions and technology such as Embrapa (BeaziEnterprise of Agricultural Research)
(Homem de Melo, 1998).

Over the recent decades, the amount of creditiloliseéd by the NSRC has been reduced,
and reached its lowest level between 1996 and 19B&.reasons for this reduction, the
macroeconomic situation and the changes in funsiugces have been widely studied in the
literature of agricultural policy in Brazil, sucls atudies of Coelho (2001) and Gasques et. al.
(2000). However, the credit supplied by the NSR@ ptays an important role as an
instrument of agricultural policy although new mshents for financing agriculture and
micro credit programs have been developed. The ataiucredit to agriculture has grown
consistently, reaching in 2008 the amount of R$béBons or so, which represented an

increase of 154% between 2000 and 2008. This apey to verify if, despite the increase in

! The rural credit legislation requires that commarbianks allocate a percentage of the savingsiémdie the
agricultural sector.

2 This reduction was caused by exchange rate apfpimtand price reductions of pesticides, fertilzand
machinery.
* This is a trend not only related to rural credit to the whole financial market (Pequenos semittré2002).



rural credit amount, the pattern of the credit @mration, as observed in the 1970s and

1980s, has remained in the current decade.

2. Literature Review
The credit market is characterized by rationingjciwhis more severe in sectors where

there are significant risks (in the case of rugadtsr), or that require long-term maturity (real
estate mortgage). The solution to this problentohisally, has been the provision of credit
for these operations by government programs araliress. The resources from the National
System of Rural Credit (NSRC) at Banco do Brasd #me special financing line from the

National Bank for Economic and Social Developmd@&NDES), the main sources of long-

term loans, are examples of the structure of teditmarket in Brazil.

The formal agricultural credit, supplied by the NSRarticipating institutions, has a
division between public and private bank activitig?rivate banks work with a small number
of borrowers at large volumes (i.e. high averagee/af contracts); while other institutions
negotiate large number of contracts (low averageis indicates that resources from private
banks may be limited to a few farmers and not ®dfricultural sector as a whole (Lima,
2003).

The economic literature presents the hypothesisrtiral credit could be an important
determinant in adopting new technologies and inicaljural production growth, as
demonstrated by Concei¢do (et al., 1998), Sperl @ufp (1995), Vicente (1999) and
Kageyama (et al., 1990). The positive correlatietween agricultural production and rural
credit in Brazil is attributed to, according to $keauthors, the availability of credit to
purchase machinery and modern inpuitsis worth noting that there is no empirical dsmce
for this hypothesis, and, as Araljo(1983) stateeriaf certain raw materials related to gains
in productivity have increased, the main variablexplain the agricultural production growth
continues to be the intensified use of traditidaators.”

Thus, during the 70s, expectations were createdtadgossible concentration of rural
credit to produce exports to the detriment of thexlit for food production. Contrary to what
Is expected, the commodities market had a sliglrease in the participation of the total cost
of credit; however it was enough to even out créitribution in terms of the production
value between agricultural export products and $ogdoffmann & Kageyama, 1987).
Among the explanations for this fact, the authdrdhe current study include: (a) on the

supply side, the increase with more access to credit of capitalist enterprises for crops

® The fact that technical assistance was requireah fihe rural credit borrowers, favoring the contaetween
technicians and producers, has also encouragadséhef modern inputs.



production, traditionally managed by family firmas(in the case of rice farms in the
Midwest) and; (b) on the demand side, the incregaslemestic consumption (mainly in urban
areas) of processed food by income and substitgftects, led to an increasing share of
agricultural production which was classified aglaialé to be effectively consumed in the
domestic market .

Analyzing the period from 1970 to 1993, it is olvset that the regional concentration of
rural credit was strong. The sum of the resouregsplged to the South, Southeast and
Midwest amounted roughly 90% of the total. To thetN and Northeast, quantities with little
significance to agricultural financifgvere supplied (Sperl & Aratjo, 1995). This sitoati
can be explained partially by the commercial prodmc distribution. Soon after the
establishment of NSRC there was greater concemtrati the South and Southeast. Only
from the late 70s on, with the displacement ofdgeacultural frontier, the volume of credit
granted to the Midwest increased (Hoffmann and Kage, 1987). In addition, the regional
credit concentration operations were affected legyftllowing reasons: the small degree of
internalization of the Brazilian banking systeme ttoncentration of this network in more
prosperous regions of the country, and the typeayds that predominate in the south (such as
soybeans and wheat), which require more fertiliagis pesticides (Agroanalysis, 1979). Data
from the Agricultural Census of 1995/96 show thalyd.3% of landowners borrowed loans
for the development and expansion of their act@sitand only 4.1% demanded credit to
finance the costs.

Lima and Campos (2001), as well as Almeida (et24l08), showed the reduction of the
credit concentration in Brazil although the firsitleors have found a decline in the value of
agricultural production and the rural activities timée Northeast, while the South showed
increases in the two variables in between 19861894 .

Almeida (et al., 2008) presented recent estimatesucal credit concentration, between
1999 and 2003. The authors focused their analydisan the State of Bahia, and its regions
but results indicated that there is uneven crasitidution between each geographic region of
this state.

2.1 Credit Evolution for Agriculture from 2000 to 2008
The rural credit, supplied by the NRCS, is dividatb two activities: agriculture and

livestock. Table 1 shows the data regarding aducail credit from 2000 to 2008 in which

® Cotton, peanuts, cocoa, coffee, sugar cane arzbaayHoffmann & Kageyama, 1987).
" Even with the creation of the Northeast ConstinaioFinancing Fund (FNE) and North (NOF) in 198&re
was no change in the distributive pattern of rarebit in Brazil (Sperl & Aragjo, 1995).



there were small changes in the distribution ofcadpural credit among the Brazilian States.
The states with the highest participation in NSR€rev Sao Paulo, Rio Grande do Sul,
Parana and Minas Gerais.

Table 1. Percentage values of agricultural crediriduted among Brazilian States — 2000 to

2008.
States 2000 2001 2002 2003 2004 2005 2006 2007 2008
Acre 016 004 005 009 005 005 0.05 0.05 0.03
Amapa 002 002 002 001 002 001 0.01 0.00 0.01
Amazonas 012 037 010 0.0 0.09 013 0.07 0.1407 0.
Para 078 041 031 064 068 053 052 042 0.29
Rondonia 09 034 023 036 035 037 026 0.21190.
Roraima 006 003 002 004 007 013 003 0.03 20.0
Tocantins 048 037 033 079 100 0.77 056 0.55.630
Alagoas 021 046 034 034 021 048 079 056 404
Bahia 202 193 225 254 289 342 325 327 3.50
Ceara 116 121 0./5 047 063 044 063 0.67 0.58
Maranhéo 055 045 046 075 066 151 1.07 0.9816 1.
Paraiba 103 082 066 045 046 035 043 057 405
Pernambuco 023 020 013 031 050 057 0.74 0.78.63
Piaui 041 033 027 040 051 068 065 0.57 0.65

Rio Gde. do 0.19 0.22 0.33 0.17 0.14 0.25 0.29 0.26 0.21
Norte

Sergipe 0.20 0.21 0.16 0.17 0.14 0.22 0.43 0.24 00.3
Espirito Santo 1.41 1.07 1.02 0.88 0.80 1.56 2.01.462 2.03
Minas Gerais 10.94 9.84 9.52 8.92 8.34 1151 14.289.45 14.86
Rio de Janeiro 0.29 0.39 0.24 0.16 0.17 0.23 0.34.26 0 0.23
Séao Paulo 19.22 19.43 18.93 1544 15.36 15.23 198943 17.20
Parana 18.09 18.42 19.14 19.12 19.57 1890 16.13361719.48
Rio Gde do Sul 18.37 19.27 20.14 20.13 19.47 17.28.06 1592 17.69
Santa Catarina 7.69 7.42 6.79 7.21 6.52 6.72 7.2181 6 7.06
Distrito Federal 0.21 0.20 0.21 0.22 0.32 0.41 0.240.23 0.24
Goias 6.90 6.44 7.10 7.20 8.11 7.08 5.04 4.56 4.63
Mato Grosso 5.76 7.16 7.34 8.89 8.77 7.52 5.19 4.38.51
Mato  Grosso 2.63 294 318 4.19 4.20 3.64 2.82 2.84 2.83
Sul

Total 100 100 100 100 100 100 100 100 100,00

Source: Central Bank (2008) and authors’ elabamnatio
Tables 2 and 3 show the share of each Brazilige stathe total agricultural production

for temporary and permanent crops, also in theodefiom 2000 to 2008. Again, major
changes are not observed along the time and stattesyreater participation in permanent
crop production were: Sao Paulo, Minas Gerais, 8and Espirito Santo. In temporary
crops, the states with the highest participatiomew&ao Paulo, Parana, Rio Grande do Sul
and Mato Grosso.

Table 2. States share in total agricultural produnct permanent crop — 2000/2008.

States 2000 2001 2002 2003 2004 2005 2006 2007 2008




Rondonia 283 101 113 238 136 158 092 1.35571.

Acre 0.21 0.18 0.16 0.16 0.12 0.10 0.09 0.14 0.11
Amazonas 0.54 0.45 1.20 1.15 0.89 0.53 0.52 0.4839 0.
Roraima 0.06 0.07 0.05 0.07 0.07 0.08 0.06 0.07 7 0.0
Para 4.67 4.22 4.85 3.56 2.83 3.02 3.01 3.70 3.20
Amapa 0.04 0.03 0.02 0.02 0.01 0.03 0.04 0.06 0.05
Tocantins 0.08 0.16 0.14 0.14 0.12 0.14 0.11 0.1211 0
Maranhéao 0.28 0.94 0.46 0.49 0.40 0.43 0.35 0.4337 0.
Piaui 0.44 0.28 0.20 0.27 0.32 0.22 0.23 0.16 0.24
Ceara 1.75 1.79 1.86 2.07 1.93 1.71 1.94 1.72 2.06
Rio Gde. do 0.58 0.54 0.57 0.79 0.78 0.84 0.67 0.86 0.69
Norte

Paraiba 0.87 0.96 0.76 0.94 0.67 0.83 0.67 0.71 2 0.7
Pernambuco 2.29 3.02 2.31 2.72 2.61 3.13 2.86 2.9020
Alagoas 0.30 0.31 0.34 0.24 0.21 0.21 0.18 0.18 20.2
Sergipe 1.09 1.06 1.25 1.40 1.02 1.22 1.30 1.23 4 1.2
Bahia 1146 12.35 13.83 1340 12.12 1286 12.35731312.94
Minas Gerais 2295 16.38 20.13 16.44 23.79 21.84.252418.85 24.16
Espirito Santo 10.64 6.78 6.54 7.14 8.32 9.61 9.261.12 9.92

Rio de Janeiro 1.40 1.44 1.11 1.18 1.04 1.14 0.93.93 0 0.85
Séao Paulo 1753 3290 29.15 29.05 26.43 25.80 252&H59 23.37
Parana 6.91 3.47 3.55 4.49 3.85 3.52 4.01 3.38 4.26

Santa Catarina 351 241 250 296 243 255 29093 2 2.78
Rio Gde. do Sul 690 656 605 696 6.71 6.38 598.33 549
Mato Grosso Sul 024 016 016 017 019 0.16 0.10.11 o0.10

Mato Grosso 1.30 1.35 0.66 0.75 0.74 0.81 0.62 0.6273
Goias 1.01 1.02 090 094 0.93 1.15 1.06 1.05 1.04
Distrito Federal 0.12 0.14 0.13 0.13 0.11 0.10 0.1D.11 0.11
Total 100 100 100 100 100 100 100 100 100

Source: IBGE (2009) and authors’ elaboration
Table 3. States share in total agricultural produact temporary crop — 2000/2008.

States 2000 2001 2002 2003 2004 2005 2006 2007 2008
Rondonia 0.39 0.29 0.37 0.37 0.41 0.51 0.54 0.52 0.55
Acre 0.34 0.22 0.20 0.19 0.14 0.21 0.17 0.18 0.18
Amazonas 0.59 0.63 0.41 0.26 0.22 0.44 0.47 0.37 0.33
Roraima 0.15 0.13 0.13 0.13 0.16 0.16 0.16 0.12 0.12
Para 1.71 1.52 1.33 1.44 1.47 1.71 1.74 155 1.28
Amapa 0.06 0.07 0.08 0.03 0.05 0.07 0.09 0.10 0.08
Tocantins 0.53 0.56 0.51 0.81 0.84 0.97 0.76 0.75 0.99
Maranh&o 1.50 1.40 1.42 1.49 1.54 1.75 162 1.44 2.15
Piaui 0.58 0.44 0.29 0.57 0.61 0.77 0.78 0.58 0.95
Ceara 1.35 0.80 1.09 1.08 0.82 0.93 141 101 1.25

Rio Gde. do 0.49 0.35 0.59 0.56 0.57 0.59 0.76 0.53 0.41
Norte

Paraiba 0.93 0.71 0.69 0.68 0.63 0.70 092 0.61 0.57
Pernambuco 1.68 1.50 1.60 1.21 1.24 1.57 166 141 1.28
Alagoas 2.40 2.22 1.66 1.12 1.09 1.25 1.39 1.18 1.15
Sergipe 0.31 0.25 0.27 0.33 0.27 0.30 0.39 0.37 0.43
Bahia 5.95 4.67 6.49 4.72 5.56 5.30 498 5.93 5.36

Minas Gerais 8.41 7.45 7.42 7.02 7.24 8.72 7.88 7.89 8.00




Espirito Santo  0.53 0.44 0.47 0.41 0.41 0.51 0.48 0.39 0.33
Rio de Janeiro 0.86 0.68 0.57 0.43 0.55 0.59 0.61 042 0.38
Séo Paulo 16.46 17.76 17.29 13.75 12.66 15.32 19.20 17.11 8213.

Parana 14.53 15.81 15.76 17.69 16.47 1447 14.60 16.21 2317.

Santa Catarina 5.16 451 4.09 4.58 4.47 4.48 425 4.20 4.34
Rio Gde. do 13.98 17.18 14.30 16.84 14.27 10.15 13.96 14.18 8113.

Sul

Mato Grosso 3.29 3.77 3.79 471 3.94 3.50 3.60 4.10 414
do Sul

Mato Grosso 10.50 9.81 10.70 12.18 16.35 17.39 10.75 11.83 013.2
Goias 7.05 6.60 8.21 7.11 7.80 7.36 6.55 6.74 7.37
Distrito 0.28 0.23 0.27 0.27 0.24 0.30 0.27 0.27 0.32
Federal

Total 100 100 100 100 100 100 100 100 100

Source: IBGE (2009) and authors’ elaboration
A preliminary tabular analysis on the data suggestsentration of credit because some

states like Bahia, Espirito Santo and Mato Grosseeha credit share, from NSRC, much
lower than what their crops represent in the Biazihgricultural production. Section 4 of this
paper will present a more consistent analysis editconcentration among the states.

Rural credit is divided according to the followipgrposes: running expenses, investment
and commercialization. Over the period from 200@®@08 the three credit purposes had the
volume allocated for them increased, showing tlemdrto increase total credit supply.
Running expenses received most credit, accountinggdproximately 60% of the funds from
the NSRC. Each of the other two purposes, investiargsh commercialization, has something

around 20% of the official credit granted to therfars and cooperatives through NSRC.

2.2 Credit Evolution for Livestock from 2000 to 200
Table 4 shows the credit values for Brazilian lteek activity. The data suggest that in

the period from 2000 to 2008 there were small ckang the distribution of credit among the
States. The states with the highest participatoN$RC resources were: Sdo Paulo, Minas

Gerais, Rio Grande do Sul, Goias, Mato Grosso do Bato Grosso, Parana and Santa

Catarina.
Table 4. Percentage values of livestock creditridisted among Brazilian States — 2000 /
2008.
States 2000 2001 2002 2003 2004 2005 2006 2007 2008
Acre 046 051 052 072 065 075 0.35 0.32 0.25
Amapéa 0.02 0.02 0.03 002 0.07 0.09 0.05 0.03 0.01
Amazonas 123 136 038 028 034 038 0.32 0.42 50 O.
Para 597 297 291 420 451 376 4.32 3.34 3.37
Rondbnia 212 168 214 361 421 324 159 1.70 32 1.
Roraima 0.03 002 004 005 013 0.22 0.24 0.10 80.0
Tocantins 473 292 242 296 238 208 1.96 2.47 .70 2




Alagoas 022 040 034 033 046 057 0.66 049 004

Bahia 199 231 274 253 383 343 352 2.96 2.55
Ceara 0.47 049 047 094 128 134 2.16 1.61 1.55
Maranhao 096 088 101 132 207 3.00 275 2.25 86 1.
Paraiba 0.33 040 031 044 079 09 117 0.67 2 04
Pernambuco 120 061 048 062 093 109 191 1.68.16
Piaui 028 029 040 050 069 105 0.97 0.71 0.40

Rio Gde. do 0.23 060 0.64 1.23 1.38 1.44 1.23 1.02 0.73
Norte

Sergipe 032 042 037 038 056 067 0.72 054 70.3
Espirito Santo 063 086 0.83 0.96 1.08 1.27 1.10.081 1.23
Minas Gerais 10.83 10.47 11.08 12.15 11.64 13.144714 13.82 15.34
RiodeJaneiro 042 039 036 041 047 048 0.38.330 0.40

Sao Paulo 14.40 16.02 15.48 16.23 14.68 11.18 12.23.21 13.87
Parana 6.94 879 828 851 678 749 8.37 9.27 9.00
Rio Gde do 11.02 10.39 1094 19.77 8.75 8.21 8.12 10.20 11.34
Sul

Santa Catarina 10.21 9.70 9.98 9.03 7.44 6.61 7.7%.21 6.87

Distrito 0.26 032 061 055 033 043 0.27 0.15 0.11
Federal
Goias 10.47 11.21 1080 825 999 1248 10.37 9.891.00

Mato Grosso 6.30 7.83 8.43 7.03 6.72 6.79 6.19 7.156.00
Mato Grosso 795 814 802 698 783 786 6.88 7.37 7.19
Sul

Total 100 100 100 100 100 100 100 100 100

Source: Central Bank (2008) and authors’ elabamatio
Running expenses have received most credit fostbok, representing approximately

50% of the funds from the NSRC. Each of the twoenbtlpurposes, investment and
commercialization, holds something around 40% &bfih,Irespectively, of the official credit
granted to producers and cooperatives through NSRC.

Table 5 lists percentage values of the state lnasproduction in domestic production in
the period from 2000 to 2007. It is noted that piitbn is concentrated mainly in the states:
Minas Gerais, Sao Paulo, Rio Grande do Sul, PaaadaGoias. It should be noted that the
proportions shown in Table 5 do not reflect theestf the each state herd because the
percentages were calculated from production vdirethe type of products of animal origin,
as announced by the Municipal Livestock ResearEtMP
Table 5. States share in total livestock produci@®00 / 2008.

States 2000 2001 2002 2003 2004 2005 2006 2007 2008
Acre 0.25 0.41 0.38 0.37 0.42 0.34 0.30 0.25 0.24
Amapa 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.03 0.02
Amazonas 0.55 0.55 0.61 0.54 0.51 0.55 0.60 0.41 51 0.
Para 2.14 2.03 2.26 2.06 2.09 2.38 2.48 2.27 2.14
Rondo6nia 1.12 1.06 1.18 1.44 1.63 1.66 1.48 1.64 60 1.
Roraima 0.16 0.11 0.09 0.09 0.08 0.07 0.07 0.07 60.0
Tocantins 0.63 0.64 0.64 0.68 0.71 0.75 0.87 0.89 .84 0




Alagoas 1.12 1.03 1.00 0.92 0.90 0.85 60.7
Bahia 3.95 4.15 4,01 4.00 4,18 4,01 4.08
Ceara 2.80 2.77 2.68 2.74 2.80 2.65 2.62
Maranhéao 4.63 1.11 1.25 1.35 1.45 1.26 32 1.
Paraiba 0.92 0.87 0.85 0.94 0.93 0.88 1 0.9
Pernambuco 2.83 2.50 2.44 2.95 3.37 3.33.44
Piaui 0.80 0.84 0.79 0.78 0.77 0.65 0.64
Rio Gde. do 1.30 1.48 1.48 1.48 1.62 1.23 1.33
Norte

Sergipe 0.64 0.71 0.74 0.90 1.00 093 31.0
Espirito 1.76 2.07 1.94 2.14 2.05 1.88 1.97
Santo

Minas Gerais 23.47 2423 2485 25.06.4724 26.13 25.89
Rio de 1.70 1.63 1.62 1.48 1.48 1.40 1.34
Janeiro

Séao Paulo 12.67 13.31 1220 11.48 11.08.79 10.13
Parana 8.86 9.24 9.70 9.95 9.78 9.46 9.15
Rio Gde do 9.90 10.18 10.02 9.42 9.48 10.05 10.55
Sul

Santa 5.09 6.07 6.12 6.20 6.52 6.41 6.76
Catarina

Distrito 0.41 0.42 0.42 0.33 0.28 0.33 0.24
Federal

Goias 8.34 8.51 8.47 8.28 8.40 8.49 8.68
Mato Grosso 1.99 2.09 2.30 2.40 2.29 2.302.33
Mato Grosso 1.62 1.62 1.60 1.65 1.43 1.36 1.39 1.42
Sul

Total 100 100 100 100 100 100 100

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

3. Methodology

The research was conducted with secondary infoomasiources and the period of

analysis is restricted to the years between 2062808.

The data for the agricultural credit was collecteain the Statistical Yearbook of Rural

Credit published by the Brazilian Central Bank (BCB addition to the total amount of

credit for the agricultural and livestock activitjeit collected information on the credit

purposes (running expenses, investment and comatieation) for Brazil as a whole and for

the States.

Data on gross production value (GPV) and planted arere collected from the Municipal
Agricultural Production (PAM), the IBGE. The datapeessed in monetary units have been
deflated by the General Price Index - Internal Aalality (IGP-DI), calculated by the Getulio
Vargas Foundation (FGV), whose base is 2007 (bdsi®¥

Finally, agricultural credit database was compaséiti agricultural production data and

planted area (permanent and temporary crops); atadash credit for livestock were compared



with data on livestock production (production ofimal origin by the type of product
expressed in thousands of Reais — R$).

3.1 The Theil indeX
To calculate the Theil index between agricultureddd and agricultural production

values, and also the area planted, we used contanmgmus variables because the purpose of
this work is only to measure the agricultural ctezbncentration in the current year. The
livestock index of credit concentration was caltedafrom the value credit for the livestock
and the value of livestock production.

There are, in the literature, some types of indexesmeasure credit concentration or
inequality, these concepts are often used as symaoniccording to Shirota (1988, p. 114),
the most commonly used indexes are the Gini coeffic the entropy index, and the Theill
index. The Gini index is widely used to measureme concentration of the population. The
index of entropy and Theil index are used in cashsre the data are grouped by some
criteria such as region, stratum area, among athEne concentration indexes provide
important information for the analysis of creditstibution and its effectiveness as an
instrument for rural development.

Lemos (et al., 1984) used the entropy index toysthd rural credit concentration among
products and among regions, however, as reporteShirpta (1988, p.119) and Lima and
Campos (2001), the entropy index measures theildison of elements, while the Theil
index provides a relationship of distribution betwethe variables studied, or strictly
speaking, it determines the concentration in tlséridution of the variables in relation to the
distribution of another variable.

The Theil index decomposes the credit concentraiimo two components: the first
consists of the concentration measured betweenngdinter - region) and the second refers
to credit concentration in the regions (intra —oag). According to Hoffmann (2006, p.355),
an analysis using the Gini index is more complex difficult to interpret, so there is greater
convenience using the Theil T index.

The total Theil index (T) can be described asfed:

k n, yh'
T= .logl =™
h=1 ; {yhl g( Th H @

& A methodological description in greater detail t@nfound in Hoffman and Kageyama (1987), Shiro888)
and Hoffmann (1998). The Theil index, or redundaman be expressed in bits, when using the logariththe
base 2 or nits, when using the natural logarithmd, Bbit = 0.693 nit 1 and nit = 1.443 bit.

9 North, Northeast, Southeast, South and Midwest.
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Where:
k = is the number of regions;
n,, = is the number of states of thh region;

Y, = is the participation of thih state of themth region in agricultural or livestock credit
value;
7, = is the participation of théh state of themth region in agricultural production or

|
livestock production values (or planted area indhge of agricultural analysis).

As mentioned above, the total Theil index can baddd into the Theil index between
regions (Te) and inside each region (Th). Thus,haee the Theil index between regions

k
_ Yh
Te = lo
hz-;‘{y“ g(ﬂh H ?

Y, = is the participation of thieth-region in agricultural or livestock credit vajue

expressed by:

Where:

71, = is the participation of theith-region in agricultural or livestock productioalue (or in
the area planted in the case of agricultural argtys

Redundancy intra groups (Regions) is expressed by:
Th = Z{[ij |:(T'iq Yh|):|} (3)
Yn (Yh T )

According to Theil (1967) apud Hoffmann and Kagegaf©987), "The total redundancy
is the result of adding the redundancy betweeroregio a weighted average of redundancy
within regions”. According to Shirota (1988), theighting factors are the relative shares of
different groups in the variable in question. Tleelundancy, or total Theil index, can be
expressed by:

k
T=Te+> (y,Th) (4)

h=1
Following Hoffman and Kageyama (1987), it would roe reasonable to assume the

absence of inequality in credit distribution wheacke region receives the same amount of
credit. As an example, the authors consideredtdtessof Minas Gerais and Sergipe arguing
that if both received the same credit allocatioaréhwould be concentration in the state of
Sergipe. A possibility of the inequality absenceguad by the authors, would be the rural
credit distribution proportionally to the valuetbi agricultural production of the each region,

but they do not defend this strategy, becauseandase the Theil index would be zero and
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that is not necessarily the best situation. An enedistribution of rural credit can be
triggered by the government in a situation in whiclishes to develop a certain activity in a
determined region in detriment to other activiiiesther regions.

According to the authors, lack of concentratiomasfied when the Theil index reaches its
minimum value (zero). This situation would occureéch region received values of rural

credit proportionally to their participation in tipeoduction value, ie(yhi =TT, ) In contrast,

the Theil index is maximum when all credit is tdege to the region with the lowest
production value (planted area, in the case otafjural credit) - the least productive region.

In this situation, the Theil index would fleg[l/min(7z,, )]}, where[min(7z,, )] means the

smallest share of the production value (or plaared). We use the same idea to designate the
boundaries for the Theil index between regions.

Based on these arguments the Theil index can b&idsred, in this case, as an index of
efficiency in the allocation of rural credit idefiythg regions more or less efficient regarding
credit allocation.

4. Results and Discussion
4.1 Credit Concentration for Agriculture
Given the increased volume of resources of NSRE€jrtbrease of credit supply was not

uniform among the Brazilian states, and even antbagstates in the same region. Over the
period from 2000 to 2008 in the North, for examples total credit distributed was constant
among the states of Acre, Amapé, Amazonas, Rorddaad, while Tocantins obtained more
resources in the same period. In Rondonia, aftengtreduction in the first year (2000 to

2001), the volume of agricultural credit remainédr@und R$ 100 millions.

In the Northeast, all states had an increase icwgiral credit granted in the period, with
emphasis to the state of Bahia, which in 2000 veckiin real terms, R$ 0.4 billion in
resources and in 2008 this figure was R$ 1.7 billid similar situation occurred in the South
and Midwest. In the south, the states of ParanaRindGrande do Sul received in 2000
around R$ 4 billions credit each, and in 2008 Hailsile was approximately R$ 9,8 billions for
the Parana and R$ 8.9 billions to Rio Grande do Samta Catarina increased the credit from
$ 1.7 billion to $ 3.5 billions. In the MidwesteRegion, where, also, all states have increased
the amount of credit received, the states of GamsMato Grosso had the highest amounts of
credit in the region, obtaining in 2008 from R$®iBions and R$ 2.2 billions, respectively
(the peak in the volume of resources occurred i0420nhen these states received,
respectively, R$ 3.3 billions and R$ 3.6 billions).

12



The most significant amounts of credit received tmwe NSRC occurred in the
Southeastern region, especially in the states ofF2ailo and Minas Gerais. In Sao Paulo, in
2000, the total resources by NSRC were R$ 4.4obdliand in 2008, R$ 8.7 billions, which
corresponded to a real increase of 97%. In Minawi§ein 2000, the volume of agricultural
loans was R $ 2.52 billions, reached in 2008 tHeevaf $ 7.53 billions, which represents an
increase of 198% in the period.

The volume of agricultural credit for running expea and commercialization, shows a
pattern quite similar in granted credit for eachtest Regarding credit for running expenses,
again, the states of Parana and Rio Grande dd@lawed by Sdo Paulo and Minas Gerais)
were the States that increased resources in tieddesm 2000 to 2008.

Considering the purpose of investment credit, apoirtant aspect to highlight is that the
states of the Northern region (Pard and Tocanpreninently) and in the Northeast (Bahia,
Maranh&o, Pernambuco, Piaui) not only did they lmgeeater participation on this type of
lending, but they also managed to increase thé aotaual credit received between 2000 and
2008.

From the values deflated by 2008 prices, the cot#raverage values in the period from
2000 to 2008 was computed, by State, for each gerpd credit in each of the years
analyzed. From these results, the arithmetic medures of the contracts from 2000 to 2008
was obtained. There is a wide range in values afraots, ranging from R$ 4,087.56 (for
investment in Paraiba state) to R$ 2.140.316,08 ¢éommercialization in the same state,
Paraiba). Overall, the contracts average valudiserMidwestern region are higher; while in
the Northeast, averages are lower. Note that tisesieveak correlation between the contracts
average values and the production value of eath. Sthe same is compared with the planted
area.

Table 6 presents the results of the Theil indexterperiod 2000/2008, with calculations
based on the production value and the planted Hrsaobserved that the credit concentration
evolution had different results according to thsibaised, if we consider credit distribution
based on production value. It is observed thatetlveais devolution of credit in the period.
Now, when the planted area is used as a basis miatten growth is observed. The
exception occurs with the investment purpose in ciwhthere is strong devolution
independently from the basis.

A possible explanation for this difference in tlesults is the proportional reduction in the
credit previously supplied to the Southeastern &adthern regions. In both regions there is

predominance of small farms with high productivithus, the credit may have migrated to
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regions with lower production (devolution of protioo) and predominance of large
properties (concentration per area).

Table 6 — Brazil: agricultural credit concentratewolution, by States, measured by the Theil
index, from 2000 to 2008.

2000 2001 2002 2003 2004 2005 2006 2007 2008

Production Value
Running expenses 0.150 0.131 0.162 0.102 0.125 30.16.125 0.112 0.122

Investment 0.115 0.130 0.152 0.090 0.105 0.114 10.0®%.050 0.048
Commercialization 0.293 0.197 0.239 0.195 0.161 34€.1 0.168 0.193 0.183
Total 0.113 0091 0119 0066 008 0112 0.076 0.085 0.098
Area

Running expenses 0.206 0.200 0.212 0.172 0.170 20.10.232 0.229 0.224
Investment 0.169 0.149 0.136 0.119 0.104 0.076 60.09.094 0.109
Commercialization 0.369 0.307 0.365 0.331 0.238 7®.1 0.389 0.390 0.313
Total 0175 0163 0175 0140 0133 0132 018 0.208 0.199

Source: The authors
The uneven distribution of credit can be analyzgddzusing on the regions (North-N,

Northeast-NE, Southwest-SE, South-S and Midwest-@a@) on the concentration within
each of these regions. Despite the basis of cailonlait appears that the distribution
inequality among the regions is an important congmbim agricultural credit concentration in
Brazil. Some exceptions have occurred occasionall2007, inequality among regions was
not relevant to the investment purpose, which caxplained by the reduction of loans for
the Midwestern Region, which, in total, reducedsitare from 22% (in 2006) to 16 % (in
2007).

In Tables 7 and 8 are the results of credit comagnoh within their respective regions,
according to the purpose of credit. Based on tlelyxtion value (Table 7), the Th index
shows that the running expenses purpose incresedncentration of credit Midwest. In the
investment purpose, the concentration decreastgkiSoutheast, unlike what occurred in the
other regions. In the commercialization purposeiramease of the concentration was not
observed. In relation to the total credit volume their respective regions there was

concentration increase only in the North, Southdatintensity) and Midwest.

Table 7 - Evolution of the Theil index T inside ka®gion (Th), based on the production
value of agriculture.

2000 2001 2002 2003 2004 2005 2006 2007 2008

Running expenses
N 0.493 0.661 0.500 0.284 0.274 0.300 0.356 0.3389710
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NE 0.221
SE 0.020
S 0.001
CoO 0.047
Investment

N 0.083
NE 0.038
SE 0.089
S 0.002
CoO 0.003
Commercialization

N 0.824
NE 0.981
SE 0.180
S 0.063
CoO 0.123
Total

N 0.165
NE 0.225
SE 0.032
S 0.001
CoO 0.034

0.162
0.026
0.005
0.033

0.069
0.179
0.012
0.015
0.014

1.248
0.961
0.062
0.029
0.102

0.195
0.224
0.011
0.007
0.008

0.225
0.017
0.001
0.026

0.102
0.116
0.004
0.014
0.012

1.288
1.332
0.082
0.020
0.089

0.230
0.157
0.011
0.003
0.006

0.181
0.020
0.002
0.035

0.085
0.185
0.005
0.008
0.005

0.732
0.774
0.066
0.041
0.067

0.141
0.043
0.014
0.005
0.010

0.100
0.018
0.000
0.100

0.092
0.141
0.012
0.015
0.003

0.476
0.532
0.106
0.009
0.142

0.183
0.051
0.026
0.001
0.055

0.133
0.015
0.001
0.146

0.103
0.272
0.021
0.027
0.005

0.183
0.246
0.045
0.014
0.127

0.163
0.071
0.012
0.003
0.083

0.114
0.024
0.005
0.106

0.063
0.093
0.010
0.031
0.031

0.819
0.257
0.034
0.010
0.053

0.191
0.045
0.012
0.006
0.025

0.06871
0.aB915
0.009010
0.00084

0.1811330
0.100©47
0.02817
0.04P380
0.00807

1.044110
0.39216
0.02629
0.020250
0.10898

0.192240
0.08825
0.02010
0.006040
0.024850

Source: The authors.

Table 8 shows credit concentration measured byn@bx based on planted area. Credit

concentration of running expenses purpose increast@ Southeast, South and Midwest. As

for investment purposes, only in the South thers waa increase in the concentration of

credit. Regarding the commercialization purpose,dbncentration of credit was reduced in

all regions.
Table 8 - Evolution of the Theil index T inside bBaegion (Th), based on planted area.
2000 2001 2002 2003 2004 2005 2006 2007 2008

Running expenses
N 0.642 0539 0.368 0342 0.276 0.269 0.241 0.203190
NE 0.133 0.162 0.256 0.222 0.151 0.150 0.101 0.08305
SE 0.010 0.014 0.017 0.013 0.017 0.008 0.012 0.@w625
S 0.011 0.0112 0.011 0.016 0.009 0.021 0.032 0.0202160
CO 0.050 0.040 0.046 0.039 0.056 0.089 0.136 0.0B©92
Investment
N 0.188 0.066 0.093 0.080 0.082 0.138 0.029 0.079020
NE 0.069 0.087 0.217 0.180 0.118 0.172 0.065 0.02056
SE 0.070 0.053 0.024 0.014 0.014 0.024 0.013 0.@mQ39
S 0.024 0.041 0.029 0.031 0.038 0.067 0.084 0.086750
CO 0.017 0.008 0.001 0.003 0.009 0.005 0.022 0.0m003
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Co
N

mmecialization
0.862 1.645 1.579 0.769 0.502 0.223 0.677 1.27257

NE 0.759 0.732 1.057 0.725 0.390 0.254 0.342 0.41197
SE 0.155 0.130 0.153 0.114 0.118 0.038 0.033 0.@L016
S 0.148 0.070 0.049 0.083 0.033 0.005 0.046 0.050580
CcoO 0.178 0.120 0.130 0.071 0.143 0.124 0.097 0.1®%53
Total

N 0.286 0.225 0.160 0.171 0.183 0.166 0.104 0.10987
NE 0.118 0.110 0.104 0.052 0.037 0.051 0.041 0.03841
SE 0.018 0.026 0.032 0.024 0.029 0.006 0.005 0.@n616

S

0.027 0.022 0.017 0.025 0.015 0.020 0.038 0.030260

CO 0.045 0.015 0.022 0.012 0.031 0.053 0.046 0.06062

Source: The authors
4.2 Concentration of Credit for Livestock
We observe that given the increase of resources M&RC the credit supply increase

was not uniform among the Brazilian states, anchew@ong the states in the same region.
Over the period from 2000 to 2008 in the North, &xample, the total credit remained

constant in the states of Acre, Amapa, AmazonasRamdima, while Para and Tocantins had
their resources increased in the period. In Rorajaafter a strong growth between 2003 and
2004, the volume of credit for livestock decreaaged remained around R$ 220 millionn.

In the Northeast all states had an increase initcfedlivestock especially the state of
Maranhdo where there was an increase of approdyn&® 64 millions for the credit
received in the period, rising from R$57 million 2000 in real terms, to R$310 millions in
2008. A similar situation occurred in the South dfidwest. In the South, the states of Santa
Catarina and Rio Grande do Sul each received i 20lxtle more than R$ 600 millions of
credit, and in 2008 it was approximately $ 1.14idnl for Santa Catarina and R$ 1.14 billion
for Rio Grande do Sul; Parana jumping from R$0.4lfoh in 2000 to R$ 1.50 billion in
2008. In the Midwestern Region, where all states @icreased the amount of credit received,
the states of Goias and Mato Grosso do Sul hatighest amounts of credit in the region,
whose values in 2008 were R$1.83 billion and R$biRion respectively.

The most significant amounts of credit receivedrfithe NSRC occurred in the Southeast,
specifically in the states of Sao Paulo and Minasas. These two states accounted 27% of
all credit for livestock in 2007. In Sao Paulo, 2000, the total resources by NSRC was
R$0.97 billion and, in 2008, R$2.31 billions, whicbrresponded to a real increase of 138%.
In Minais Gerais, in 2000, the credit for livestoss R$0.73 billion, and it reached in 2008
the amount of R$2.56 billions, which representeéharease of 250% in the period.

The running expenses, investment and commerciaizahow different patterns in the

distribution of credit for each state. The runniexpenses credit has a strong focus on the
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South and Southwest regions, especially the sw@iteSao Paulo, Minas Gerais and Rio
Grande do Sul. The states of Northern and Nortbeasegions showed strong growth in
percentage terms over that period, but remaineal\btiie other regions in absolute volumes.
In the Northern Region, Para, Rondbnia and Tocaméneived 91% of resources for running
expenses approximately. Bahia, Maranhdo and Riond&rado Norte were the main
destinations of credit for the Northeast, reprasgn?2% of the total approximately. For
investment credit, an important aspect to highlightthat the Northern states (Para and
Tocantins, prominently) and the Northeastern (Bakliaranhdo, Pernambuco and Ceara) not
only do they have a greater participation in thisdd line but they also increased the total
annual credit received between 2000 and 2008. Ruedlit for livestock commercialization
has been increasing in the Southeast, resultirggim concentration in 2008: 62.54% of the
total credit for this mode is allocated to the $euaist. Sao Paulo received 38% of total loans,
while Minas Gerais received 23%.

We also calculated the average value of contractsd period 2000 / 2008, by State, for
each type of credit for livestock in each of thargeanalyzed. Overall, the average values of
the contracts in the Midwest and the South aredrigivhile in the Northeast, there are the
lowest averages.

Table 9 presents the results of the Theil indexHerperiod 2000 / 2008, with calculations
based on production value. It is observed thatettveas devolution in the period for the
purposes of running expenses and commercializa##an.for the investment credit for
livestock, there was increase in concentration.

Table 9 — Brazil: livestock credit concentratiorokaion, by States, measured by the Thell
index, period 2000 / 2008.

2000 2001 2002 2003 2004 2005 2006 2007 2008

Running expenses 0.291 0.275 0.279 0.233 0.230 40.20.244 0.255 0.235

Investment 0.139 0.200 0.207 0.222 0.218 0.201 00.1D.226 0.215
Commercialization 0.815 0.970 0.886 0.847 0.514 7D.4 0.343 0.483 0.413
Total 0313 0265 0282 0214 0204 0194 0142 0170 0.161

Source: The authors
The inequality distribution among regions is an amgnt component in the concentration

of livestock credit in Brazil, mainly for runningkpenses. Inequality among regions has not
been relevant in the investment purpose, but itee®ed its importance over the period of
analysis for the commercialization purpose.

In Table 10 are the results of credit concentratwithin their respective regions,
according to the credit purpose. The Th index showe the running expenses credit
increased the credit concentration in the Midwesteegion. In other regions, especially
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North and Northeast,

there was devolution.

A similaituation occurred

for

commercialization credit. The investment creditr@ase is concentrated in North region. In

relation to the total credit in its respective e, there was reduction of concentration in all

regions.
Table 10 - Evolution of the Theil index T insideckaegion (Th), based on production value
of livestock.
2000 2001 2002 2003 2004 2005 2006 2007 2008
Running expenses
N 0.247 0.206 0.1612 0.098 0.056 0.075 0.124 0.08355
NE 0.407 0397 0.2738 0.346 0.285 0.238 0.158 0.23381
SE 0.078 0.096 0.0777 0.046 0.118 0.056 0.058 0.0B974
S 0.095 0.096 0.1092 0.053 0.067 0.044 0.021 0.01603
CO 0.168 0.159 0.1908 0.205 0.200 0.180 0.243 0.22098
Investment
N 0.040 0.166 0.1568 0.117 0.251 0.191 0.202 0.20281
NE 0.136 0.168 0.2909 0.119 0.157 0.147 0.112 0.19Q16
SE 0.113 0.227 0.1919 0.177 0.139 0.163 0.202 0.ZBR20
S 0.012 0.034 0.0307 0.050 0.041 0.027 0.043 0.0m009
CO 0.290 0.279 0.2553 0.353 0.392 0413 0.301 0.33334
Commercialization
N 2069 2160 2.1363 2.018 0.182 0.235 0.210 1.505%69
NE 2564 2.482 04805 1379 0416 0.367 0.383 0.43346
SE 0578 0.743 0.8093 0.654 0.395 0.172 0.158 0.31976
S 0.355 0.243 0.1319 0.006 0.038 0.004 0.028 0.01814
CO 0.266 0.245 0.3065 0.436 0.203 0.245 0.196 0.37218
Total
N 0.158 0.129 0.1268 0.099 0.055 0.051 0.070 0.08221
NE 0.113 0.121 0.1601 0.103 0.095 0.143 0.068 0.00888
SE 0.101 0.139 0.1251 0.109 0.113 0.049 0.057 0.02R90
S 0.067 0.034 0.0460 0.022 0.023 0.009 0.010 0.(mpO1
CO 0.183 0.170 0.1936 0.228 0.181 0.136 0.167 0.21265

Source: The authors

5. Conclusions and recommendations
The results of this study show that in absolutenggrthe largest volume of agricultural

credit remains for the states of Sao Paulo and 8i@arais in southeastern Brazilian and

Parana and Rio Grande do Sul, in the South. THiscts the participation of the four states

mentioned in crop (permanent or temporary) prooactall these states together represent

approximately 55% of each type of crop.

The credit for livestock, according to the reswlidained in this research, is concentrated

in the states of Sao Paulo and Minas Gerais irbtheheast. It reflects the relevance of these
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two states in the national livestock productionueal25.89% (Minas Gerais) and 10.13%
(Sao Paulo). The states in the South and Midwdkiwanext, as important destinations of
livestock credit.

Another issue raised in this study, which shouldrésearched on in future works, is
whether there is a causal link between the expar@i@gricultural frontier and the demand
for credit, as it is the case for the credit detioluin the North and Northeast. Possibly, the
credit devolution in the mentioned regions restrisn the livestock activities expansion in
these regions, previously unexplored, which hadedethe increase of demand for credit, and
in addition, to the devolution of rural credit. Thesults suggest that transport and energy
infra-structure promoted by local and national goweents in favor of agricultural frontier in
parts of Central and North regions of Rural Braaier the past decades have been
fundamental to expand the potential economic gr@stivell as the demand for rural credit in
those regions. Some recent studies of Braziliancalgmre modernization show that the
occupation of unexploited areas brought to Ceratnal North regions new capital-intensive,
labor-saving and human capital intensive technaldgstually, the rural credit supply has
been sufficient to meet the demand; a differenbage from the decades of 1980 and 1990.
In recent decades, Brazilian agricultural growtrswaportant to meet the urban population
demand for foods and the international commodieskets demand. In addition to credit
supply, the agricultural policy focus should be theestments in R&D, to guarantee the
increase in the agricultural productivity and theduction of the unexploited areas in the
Center and North regions. The governmental investsnén energy and transport infra-
structure have been relevant on the agricultucadtier, to create conditions for the producers
to develop their activities.

From the perspective of agricultural policy andioegl economic development of the
country, results are encouraging because therebéas credit decentralization during the
current decade in favor of agricultural frontier parts of the Central and North regions.
Access to credit and the agricultural activitiesvelepment will allow income growth and,

consequently, greater opportunities for the econatavelopment in these regions.
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