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Figure. Description of the Variables (continued)
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Sources: Fund staff calculations.
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Table A.2. Monetary Transmission and Changes During the 2012 Easing Cycle

(Dependent Variable: dlnx)

Sample All Individuals Corporates
) (n (1 (v) ) v (Vi) (vin)
dlnxe.; -0.18 -0.18 -0.18 -0.18 -0.13 -0.13 -0.24 -0.24
(8.16)*** (8.15)*** (8.07)*** (8.17)*** (4.23)*** (4.17)*** (7.60)*** (7.57)***
ASelic -0.02 -0.02 -0.02 -0.02 -0.05 -0.04 -0.00 0.00
(2.20)** (1.96)* (1.82)%  (2.19)%*  (2.79)%%*  (2.64)*** (0.20) (0.21)
& -0.09 -0.22 -0.12 -0.05 -0.12 -0.13 -0.35
(3.00)*** (B.11)%**  (2.98)%** (1.19) (L11)  (B2L)***  (3.50)***
& - ASelic 0.05 -0.13 -0.06 -0.21
(1.86)%  (2.04)** (0.68) (2.36)**
& - Foreign bank dummy 0.06
(1.10)
Constant 0.05 0.05 0.05 0.05 0.04 0.04 0.06 0.07
(449)%**  (4.15)***  (4.59)***  (4.48)*** (2.33)** (2.35)**  (4.14)***  (4.27)***
R? 0.04 0.04 0.04 0.04 0.03 0.03 0.07 0.07
Observations 1,985 1,985 1,985 1,985 1,008 1,008 977 977

Sources: Fund staff estimates.

* p<0.1; ** p<0.05; *** p<0.01

Table A.3. Impact of Selected Factors on
Lending Growth
(Dependent Variable: dinx)

a. All Sample: Controls for Demand for Credit

@ (In (1)

dlnx.; -0.20 -0.19 -0.18

(8.80)***  (8.59)*** (7.38)***

ASelic 0.01 0.01 -0.02

(0.49) (0.62) (1.78)*
Aconfidence 0.01
(5.44)***

Aexpectations 0.01
(4.42)**

ASerasa 0.01

(6.80)***

Constant 0.04 0.05 0.04

(4.07)*** (4.31)*** (3.12)***

R2 0.05 0.05 0.07

Observations 1,953 1,953 1,535
Source: Fund staff estimates
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Table A.3. Impact of Selected Factors on Lending Growth (Dependent Variable: dinx) (continued)

b.  All Sample: Controls for Bank’s Lending Capacity and Perception for Credit Risk
av) V) (VI (VI (VII) (1x) ) (XD (X1D) (X1
dinx;. -0.19 -0.19 -0.18 -0.13 -0.20 -0.19 -0.18 -0.18 -0.17 -0.20
(8.37)*** (8.46)*** (8.12)***  (4.22)***  (8.22)**  (8.56)***  (8.27)***  (7.83)***  (6.90)***  (7.93)***
ASelic -0.02 -0.01 -0.03 -0.04 -0.02 -0.02 -0.03 -0.02 -0.02 -0.01
(2.06)** (0.48) (2.59)*** (2.56)** (2.26)** (140)  (2.74)*** (1.79)* (1.72)* (0.90)
embi -0.00
(5.14)***
vix -0.01
(5.17)+*
bovespa 0.00
(2.80)***
Ahhserv 0.00
(0.12)
Anpl -0.05
(5.87)***
Aroa 0.03
(3.84)%**
AReserve requirements 0.02
(5.99)%**
Capital to RWA.; 0.01
(2.51)**
Liquidity to assets;.; 0.01
(2.74)***
Liquidity to SRliabilities;., -0.00
(0.56)
Constant 0.20 0.17 -0.10 0.03 0.04 0.05 0.04 -0.11 -0.08 0.06
(6.12)*** (6.28)***  (1.95)* (1.93)  BI7)**  (439)***  (3.35)*** (1.81)* (1.77)* (1.94)*
R2 0.05 0.05 0.04 0.03 0.06 0.05 0.05 0.04 0.03 0.04
N 1,985 1,985 1,985 1,008 1,655 1,952 1,985 1,779 1,698 1,504

Sources: Fund staff estimates.
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Table A.3. Impact of Selected Factors on Lending Growth (Dependent Variable: dlnx) (concluded)

c. All Controls for Demand and Supply for Credit

Sample All Individuals Corporates
) (I) (I (v) V) (V) (VID) (VIII) (IX) (X)

dlnx:.; -0.24 -0.25 -0.25 -0.24 -0.21 -0.22 -0.21 -0.30 -0.30 -0.30
(8.31)*** (8.42)*** (8.41)*** (8.35)*** (5.16)*** (5.23)*** (5.13)*** (7.20)*** (7.28)*** (7.26)***
ASelic -0.04 -0.06 -0.05 -0.06 -0.06 -0.09 -0.08 -0.01 -0.03 -0.03
(2.78)*** (4.17)*** (3.64)*** (3.85)*** (2.99)*** (3.90)*** (3.59)*** (0.72) (1.86)* (1.68)*
ASerasa 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.00
(3.11)*+ (2.38)* (3.02)** (1.81)* (2.42)* (2.12)* (1.85)* (1.61) (0.86) (0.34)
embi -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(5.25)*** (6.32)*** (5.78)*** (6.51)*** (4.19)*** (4.91)*** (5.06)*** (2.89)*** (3.76)*** (3.90)***
Anpl -0.04 -0.04 -0.04 -0.03 -0.03 -0.03 -0.03 -0.06 -0.06 -0.06
(3.57)*** (3.51)*** (3.57)*** (3.45)*** (2.28)** (2.29)** (2.27)** (3.04)*** (2.95)*** (2.85)***
Aroa 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02
(L92)* (1.56) (1.66)* (1.61) (0.95) (0.61) (0.64) 1.72)* (1.52) (1.56)
Capital to RWA.; 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
(2.68)*** (2.26)** (2.41)** (2.27)** (2.10)** (1.80)* (1.79)* (1.85)* (1.56) (1.58)
Liquidity to assets.., 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00
(0.71) (0.48) (0.55) (0.51) (0.03) (0.13) (0.10) (0.86) (0.69) (0.70)
& -0.14 -0.26 -0.16 -0.32 -0.13 -0.24
(3.64)* (3.14)*+ (2.66)*** (2.53)* (2.64)+ (2.15)*
& - ASelic 0.08 -0.12 -0.16 -0.11
(2.49)** (1.68)* (1.46) (1.13)
Constant 0.01 0.14 0.08 0.15 0.04 0.18 0.20 -0.04 0.08 0.09
(0.07) (1.36) (0.80) (1.48) 0.22) (1.10) (1.20) (0.36) (0.63) (0.70)
R’ 0.13 0.14 013 0.14 0.14 0.15 0.15 0.14 0.15 0.15
N 1,052 1,052 1,052 1,052 510 510 510 542 542 542

Source: Fund staff estimates.

*p<0.1; ** p<0.05; *** p<0.01
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Table A.4. Testing for Changes in the Sensitivity of Lending Growth to Factors
Dependent variable: dinx
All sample () (I) (11 Iv) V) (V) (VID) (VIIT)
dlnx;., -0.24 -0.24 -0.24 -0.24 -0.24 -0.24 -0.24 -0.24
(8.35)***  (8.26)***  (8.36)*** (8.34)**  (8.36)*** (8.35)*** (8.35)*** (8.23)***
ASelic -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06
(3.85)***  (3.84)***  (3.85)*** (3.89)***  (3.86)*** (3.85)*** (3.86)*** (3.88)***
ASerasa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(L.81)* (1.96)* (1.59) (1.85)* (1.82)* (1.81)* (1.80)* (2.01)**
embi -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(6.51)***  (6.37)***  (6.54)*** (6.41)***  (6.53)*** (6.51)*** (6.54)*** (6.24)***
Anpl -0.03 -0.04 -0.04 -0.04 -0.03 -0.04 -0.04 -0.04
(3.45)**  (347)***  (3.47)** (3.53)**  (3.42)*** (3.46)*** (3.48)*** (3.61)***
Aroa 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
(1.61) (1.58) (1.63) (1.60) (1.45) (1.62) (1.59) (1.36)
Capital to RWA:.; 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
(2.27)** (2.25)** (2.32)** (2.28)** (2.28)** (2.24)** (2.29)** (2.31)*
Liquidity to assets.; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(0.51) (0.53) 0.42) (0.44) (0.49) (0.51) (0.29) (0.18)
S -0.26 -0.30 0.68 -0.26 -0.26 -0.23 -0.32 0.89
(3.14)**  (3.13)*** (1.20) (3.06)***  (3.11)*** (1.36) (2.70)*** (1.43)
& - ASelic -0.12 -0.15 -0.53 -0.12 -0.13 -0.12 -0.13 -0.70
(1.68)* (1.83)* (2.10)** (1.57) (L.71)* (1.69)* (1.72)* (2.46)**
& - ASerasa -0.00 -0.01
(0.74) (1.39)
& -embi -0.01 -0.01
(1.68)* (2.02)**
& - Anpl 0.02 0.03
(1.02) (1.12)
& - Aroa 0.03 0.04
(0.61) (0.69)
& - Capital to RWA:.; -0.00 -0.00
(0.20) (0.21)
& - Liquidity to 0.00 0.00
assets;.;
(0.67) (0.42)
Constant 0.15 0.14 0.15 0.15 0.15 0.15 0.16 0.15
(1.48) (1.43) (1.50) (1.47) (1.49) (1.41) (1.57) (1.39)
R 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15
N 1,052 1,052 1,052 1,052 1,052 1,052 1,052 1,052
* p<0.1; ** p<0.05; *** p<0.01
Source: Fund staff estimates.
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Table A.5. Impact of Public Banks' Lending

a. Dependent variable: dlnx

Source: Fund staff estimates.

*p<0.1; ** p<0.05; *** p<0.01

Sample Individuals Corporates
) @ (I ) V) (V) (VID) (VII)
dlnx,; -0.24 -0.25 -0.24 -0.24 -0.30 -0.30 -0.30 -0.29
(5.68)***  (5.80)***  (5.70)*** (5.68)***  (7.20)***  (7.19)*** (7.18)*** (7.00)***
ASelic -0.03 -0.06 -0.06 -0.05 -0.02 -0.04 -0.04 -0.04
(1.22) (221  (2.11)** (2.09)** (0.92) (2.05)** (1.89)* (1.88)*
ASerasa 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(1.99)** (1.56) (1.58) (1.49) (1.83)* (1.08) (0.57) (1.27)
embi -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(4.05)***  (4.80)***  (4.82)*** (4.83)%**  (3.29)**  (4.12)*** (4.23)%** (3.99)***
Anpl -0.03 -0.03 -0.03 -0.03 -0.06 -0.05 -0.05 -0.05
(2.19)**  (2.19**  (2.20)** (2.23)*  (2.8L)***  (2.71)*** (2.63)*** (2.68)***
Aroa 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.02
(0.89) (0.49) (0.48) (0.47) (1.84)* (1.63) (1.67)* (1.61)
Capital to RWA.; 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
(2.02)** (1.67)* (1.65)* (1.65)* (1.93)* (1.62) (1.64) (1.73)*
Liquidity to assets;.; -0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00
(0.02) (0.20) (0.18) (0.21) (0.91) (0.74) (0.75) (0.62)
dlnpublic.; 0.36 0.40 0.40 041 -0.13 -0.12 -0.12 -0.14
(2.71)%**  (2.62)***  (2.60)*** (2.63)*** (2.57)** (2.42)** (2.40)** (2.63)***
& -dlnpublic., -0.02 -0.12 -0.28 -0.03 -0.01 -0.29
(0.08) (0.42) (0.59) (0.17) (0.07) (1.56)
& -0.17 -0.25 0.36 -0.13 -0.23 2.23
(2.52)** (1.88)* (0.25) (247)** (1.98)** (2.47)**
& - ASelic -0.09 -041 -0.10 -1.07
(0.69) (0.54) (0.99) (2.91)***
& -embi -0.00 -0.02
(0.42) (2.75)***
Constant 0.03 0.19 0.19 0.19 -0.02 0.09 0.10 0.09
(0.17) (1.14) (1.15) (1.17) (0.22) (0.77) (0.84) (0.73)
R 0.15 0.17 0.17 0.17 0.15 0.16 0.16 0.17
N 510 510 510 510 542 542 542 542
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Table A.5. Impact of Public Banks’ Lending (continued)

a.  Dependent variable: dinx
Individual Individual personal

Sample consumption loan Working capital Goods
(IX) X) (XI) (XID)
dlnx,; -0.21 -0.01 -0.28 -0.27
(4.37)%** (0.25) (6.41)*** (6.50)***
ASelic -0.05 -0.09 -0.04 -0.01
(1.27) (3.24)*** (1.69)* (0.26)
ASerasa 0.00 0.00 0.00 0.02
(0.58) (1.25) (0.84) (4.13)x**
embi -0.00 -0.00 -0.00 -0.00
(1.28) (2.27)** (2.50)** (3.38)***
Anpl -0.00 -0.01 -0.03 -0.03
(0.08) (0.68) (1.17) (1.17)
Aroa 0.03 0.01 0.00 -0.00
(0.60) (0.48) (0.22) (0.01)
Capital to RWA.; 0.01 0.01 -0.00 0.02
(1.48) (1.76)* (0.12) (2.52)**
Liquidity to assets;.; -0.01 0.00 0.00 0.01
(0.97) (1.12) (0.63) (1.38)
dlnpublic;.; 0.52 -0.09 -0.15 -0.11
(2.46)** (0.54) (2.38)** (1.59)
& -dlnpublic.; -0.54 -0.22 -0.21 -0.37
(0.83) (0.44) (0.96) (1.50)
& 134 -1.36 3.26 2.65
(0.67) (0.90) (3.05)*** (2.21)**
& - ASelic -0.73 0.33 -1.30 -1.04
(0.70) (0.42) (2.99)*** (2.12)**
& -embi -0.01 0.01 -0.02 -0.02
(0.74) (0.75) (3.14)** (2.20)**
Constant 0.05 -0.13 0.18 -0.17
(0.23) (0.75) (1.21) (0.98)
R 0.10 0.09 0.12 0.16
N 398 376 534 522

Source: Fund staff estimates.

* p<0.1; ** p<0.05; *** p<0.01
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I PUBLIC DEBT DYNAMICS UNDER BRAZIL'S FISCAL

FRAMEWORK!

Brazil has successfully reduced its gross public debt ratio over the last decade under the
framework in the Fiscal Responsibility Law, but this process has been interrupted in recent
years. Going forward, placing public debt firmly back on a downward path would entall,
given Brazil's key macroeconomic variables, returning to a fiscal primary surplus similar
to those achieved in the past. In this context, removing budget rigidities will be key to
increase savings and reduce the burden of adjustment on investment.

A. Brazil Public Finances Since 2000

1. Brazil's fiscal framework has been instrumental to place public debt on a downward
path. The debt renegotiation contracts signed between the Federal and sub-national governments
in 1997-1999 and the adoption of the Fiscal Responsibility Law (FRL) in 2000 were critical to reverse
the increase in government debt witnessed through the 1980s and 1990s. Before the global crisis,
Brazil's gross government debt had fallen from its peak of 79%2 percent of GDP in 2002 to

63%2 percent, still relatively elevated compared to other emerging market countries.

Figure 1a. Selected Fiscal Indicators of the NFPS, 2000-2012
(Percent of GDP) I Primary balance
6 - [ Structural primary balance
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Figure 1b. Main Fiscal Aggregates of Subnational Governments, 2000-2012
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Source: Central Bank of Brazil, Ministry of Finance and Fund staff estimates.

2. The reduction in government debt was due significantly to a consistently high primary
fiscal surpluses since 2000, which have fallen in recent years reversing the declining path in
public debt. The primary balance of the non financial public sector (NFPS) remained above

3 percent of GDP since 1999, with an average of 3.5 percent, to which sub-national governments

! Prepared by Joana Pereira (FAD).

INTERNATIONAL MONETARY FUND 49




BRAZIL

contributed with surpluses close to 1 percent of GDP through 2000-2008. Since 2008, the NFPS
primary surplus has fallen and, together with a substantial expansion of credit to public financial
institutions, has contributed to a halt in the decline of gross debt.’ In this period interest rates on
gross debt declined but not enough to compensate for the reduction in GDP growth.

3. Budget rigidities have contributed to reduce public savings and to make public
investment procyclical. Budget rigidities are relatively large in Brazil, with extensive earmarking of
revenues stipulated by the 1988 Constitution and subsequent agreements, and large mandatory
spending.” The average earmarking share of federal revenues is estimated to be between 75 and
80 percent (Alier and Costa (2005), OECD (2011)), while mandatory primary spending at the federal
level (a large proportion of which is covered by earmarked revenues) stands at about 75 percent of
the total® (IMF (2012)). Some of the mandatory spending financed by earmarked revenues is larger
than the latter (including social security benefits relative to contributions). Together, budget
rigidities affect close to 90 percent of total spending, contributing to low public savings (given that
the increase in earmarked expenditures during cyclical upswings are often difficult to reduce during
downturns) and to public investment taking the burden of adjustment through the cycle.

Figure 2a. Primary Revenue and Expenditure of the NFPS, 2000-2012 Figure 2b. Sensitivity of Real Expenditure Growth to Economic
(Percent of GDP) Cycles, 2000-2012
Output gap, percent of potential GDP (RHS)
40 60 Pri . 1 35
rimary current expenditure, real annual growth rate
B /\/——\/v 20 L === Public investment 1/, real annual growth rate 1 25
30 ¢
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25 20
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20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Current Expenditures I Public investment
" . 1/ Includes capitalization of Petrobrasin 2010 and inclusion of the Minha Casa Minha Vida home
—Total nonfinancial revenue - :
subsidy programin 2012.

Source: Central Bank of Brazil, Ministry of Finance and Fund staff estimates.

? public enterprises had small but positive surpluses in all but last year. Petrobras and Eletrobras are excluded from
NFPS accounts.

? See Box 7 in the Staff Report for the 2013 Article IV Consultation.

4 Constitutionally mandated spending includes social security benefits, public wages, public debt services and, at the
central government level, revenue-sharing with sub-national governments. In addition, selected expenditure
programs are designated as mandatory under the Budget Guidance Law, protecting them from financial
programming decrees.

> Mandatory primary spending is likely larger at the sub-national level, as transfers from the federal government were
designed to match constitutionally devolved expenditure mandates, given insufficient own resources.
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B. The Primary Surplus Target and Debt Dynamics

4. How do different primary surplus targets affect the likelihood that gross public debt
will continue on a downward trend? The FRL requires the adoption of yearly fiscal targets for all
levels of government. A primary surplus for the NFPS of 3.1 percent of GDP has been targeted in
recent years, with the use of adjustors (pre-authorized discretionary allowances to reduce the target)
to protect priority investment and, starting in 2013, tax stimuli. The maintenance of primary
surpluses above 3 percent of GDP has been instrumental to place the debt ratio on a downward
path. A debate has emerged recently on the appropriate primary surplus objective going forward,
particularly as interest rates are considered to have fallen on a permanent basis. In this paper, we
consider the implications for gross public debt dynamics of different fiscal primary targets.® In this
context, consideration is given to the impact of quasi fiscal operations such as policy lending, which
contribute to the accumulation of gross debt.

5. What are the implications of different targets for spending composition over the
cycle? In tandem with the debt dynamics analysis, we study the implications of different primary
surplus targets for public savings and the space to pursue public investment priorities. In particular,
we focus on the correlation of the discretionary spending, especially investment, with the business
cycle, comparing it with the different targets.

Methodology

6. To answer these questions, we use a methodology traditionally applied to stochastic
debt sustainability analysis. As in Celasun, Debrun and Ostry (2006), we use historical data for
Brazil to estimate a joint probability distribution for the macroeconomic variables that are relevant
for the analysis. These include both domestic and foreign variables, specifically: the output gap, real
interest rates (domestic and foreign), the real effective exchange rate and commodity prices. Using
the estimated joint distribution and the latest available data, we generate a series of possible
macroeconomic scenarios and associated paths for government revenue, expenditures, public
savings and debt.” Details on the methodological approach, including a discussion of its advantages
and shortcomings, are provided in the Appendix. Other assumptions include:

® The focus on gross debt is IMF standard practice and allows for better comparability with other countries. The
GFSM2001 concept of gross debt of the NFPS is used. It includes treasury bills held by the central bank, which are
excluded in the authorities’ definition of gross debt.

’ Steady state assumptions include a constant share of foreign currency denominated debt (at 5 percent of total),
potential growth at 32 percent and inflation at the mid-point target of 4.5 percent. The tax revenue elasticity to the
output gap is set at 1.2, in line with estimates in Medas and Lemgruber (2008). We abstract from the effect of
commodity price cycles on revenue, as the direct windfall from commodities is less than ¥2 percent of GDP.
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e Budget rigidities are assumed to remain in place through the forecast horizon. The implication of
the budget rigidities discussed above is that the growth of current spending is largely

predetermined (and has little sensitivity to the output gap), with a large share of current primary

spending, notably social security and public wages, unaffected by cyclical fluctuations. For

simulation purposes, we adopt the simplifying assumption that that the current expenditure
ratio to potential GDP remains constant over time.? Although in practice budget rigidities would
(and have in the past) implied a medium run increase of this ratio, our symmetric assumption is
that the tax burden is also fixed in steady state.” From a debt dynamics perspective, these
assumptions are equivalent to letting the long term revenue ratio adjust to the budget pressure
implied by budget rigidities (as observed in the past).

e Our analysis also abstracts from the effect that different types of expenditure have on economic
activity and from exogenous determinants of fiscal policy. Although the adjustment variable to

meet the primary surplus target (current spending, public investment or different kinds of taxes)

matters for growth in subsequent periods, the present analysis does not endogenize this effect.
It also doesn't consider possible shocks to fiscal policy which are unrelated to the macro
variables considered above (for example, one-off changes to spending and taxes).

Results

7. Stochastic simulations suggest that the primary surplus target of 3.1 percent of GDP is

appropriate to reduce public debt with a high level of certainty. Figure 3 shows the probability

distribution for the debt path under different primary surplus targets. Under a primary surplus target

of 3.1 percent of GDP, public debt either remains constant or declines through the forecast horizon

in over 90 percent of the simulated macroeconomic scenarios, with the expected value of gross debt

at the end of the period projected at 31 percent of GDP (in line with the average for G-20 emerging
market economies in 2012)."° Lower primary balances would reduce the probability of a debt

decline. The expected debt ratio at the end of the forecast horizon would be 50 percent of GDP for a

target of 2 percent of GDP (with debt declining in 75 percent of the cases) and 66 percent of GDP
for a target of 1 percent of GDP (with debt declining in 50 percent of the cases).

& About 60 percent of discretionary spendings relate to priority programs for the government, such as the home
subsidy program Minha Casa Minha Vida. The remaining share is considered to be ‘adjustable’ for our analytical
purposes and basically corresponds to the capital spending ratio.

® The NFPS revenue ratio is about 34 percent of GDP, a relatively high value among emerging markets.

0 The average is calculated by attaching equal probability to each macro scenario simulated.
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Figure 3. Public Debt Dynamics Under Different Primary Surplus Targets
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Source: Fund staff estimates.
. . . - 11
8. Public savings would also be likely to increase under the 3.1 percent of GDP target.

By the end of the forecast horizon, public savings would be expected to increase to 1% percent of
GDP under the 3.1 percent target (Figure 4). Alternatively, under a 2 percent primary target, public
savings would be projected to fall to -0.5 percent of GDP at the end of forecast horizon. In parallel,
the overall balance would be more likely to approach zero under the 3.1 percent primary surplus

target, with a probability of about 50 percent (Figure 5).

M n principle, public savings for a given primary balance is set by the determinants of interest payments and the
public investment share. Because our assumptions hold that the latter fully adjusts to meet the target in each macro
scenario, differences in public investment do not affect the distribution of public savings in our simulations. Instead,
the differences in Figure 4 are closely tied to the drivers of debt dynamics.
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Figure 4. Public Savings Distribution Under Different Primary Surplus Targets*
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Source: Fund staff estimates.

1/ Public savings is defined as overall balance minus investment.
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Figure 5. Overall Balance Distribution Under Different Primary Surplus Targets
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9. Amid high budget rigidities, a
lower primary target during cyclical
downturns would not prevent that
public investment remains highly
procyclical. The very high correlation
between capital spending and the cycle
(see text table) is linked to budget
rigidities and not significantly affected by

the primary surplus target in our exercise.

However, the use of investment adjustors
(of up to 1 percent of GDP in our
simulations) helps mitigate this effect

Statistical Properties of Public Investment

. Covariance with
Variance

the Output Gap

PS Targets without adjustors

3.1 percent of GDP 0.43 0.90
2 percent of GDP 0.45 0.92
1 percent of GDP 0.45 0.92

PS Targets with adjustor of 1 percent of
GDP for Investment

3.1 percent of GDP 0.30 0.74
2 percent of GDP 0.30 0.74
1 percent of GDP 0.30 0.74

Source: Fund staff estimates.

somewhat, with a cost of a higher expected debt ratio of about 2 percent of GDP.
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10. Sustained policy lending would require a higher primary surplus target to keep debt
on a downward path."” As a debt creating flow, policy lending has a similar impact on gross debt
dynamics as the primary balance. For example, if the 3.1 percent of GDP primary surplus target is
maintained but net policy lending remains at the post crisis average of 2.1 percent of GDP, debt
dynamics would be very similar to that of the last row in Figure 3 (primary target of 1 percent of
GDP). Thus, a primary surplus target including policy lending remains the relevant assessment
variable for debt dynamics.

C. Enhancing the Fiscal Framework

11. Reducing budget rigidities would improve expenditure management and reduce
investment procyclicality. Minimizing budget rigidities would reduce significantly the correlation
of capital spending with the business cycle. If current spending equivalent to one percent of GDP
could be freely adjusted to meet the primary surplus target of 3.1 percent of GDP (without the use
of adjustors), the covariance of public investment with the output gap would fall to 0.5 from 0.9,
without a significant effect on public savings. Options to achieve such flexibility include addressing
pension entitlements, revisiting the minimum wage rule, curbing increases in public wages, and
limiting both earmarking and the inclusion of priority programs under the Budget Guidance Law
(Bornhorst and Medas (2010), IMF (2012)).

Impact of Reducing Expenditure Rigidities by 1 percent of GDP on Selected Fiscal Variables

Variance of Public  Covariance of P. Investment Expected Debt Ratio,  Expected Public Savings

Investment with the Output Gap End of Forecast Ratio, End of Forecast
Target = 3.1 percent of GDP
(no adjustor) 043 0.90 30.8 13
Target = 3.1 percent of GDP
(no adjustor), 1 percent lower
budget rigidities 0.09 0.33 329 1.5

Source: Fund staff estimates.

D. Concluding Remarks

12. The expansionary fiscal policy in recent years interrupted the decade-long decline in
gross public debt. Revisions to the primary surplus target and/or associated adjustors, recurrent
use of exceptional financing, and large off-budget fiscal operations in recent years have increased
gross public debt and contributed to weaken the credibility of the fiscal framework.

2 Eor simplification, the analysis ignores the positive impact that policy lending has on the implicit interest rate, and
therefore on the debt service dynamics. Like for other spending, the multiplier effect of on-lending is also not taken
into account, but it is arguably small when there is crowding out of private bank credit.
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13. Sustaining a primary surplus target similar to those in the past would be key to ensure
a declining debt ratio over the medium term with a high level of certainty. Brazil's relatively
high gross public debt ratio increases the potential vulnerability to shocks, encumbers the budget,
and contributes to a high tax burden. Maintaining the primary surplus target at 3.1 percent of GDP,
in the absence of policy lending, increases significantly the likelihood that public debt would be on a
downward path; sustaining high policy lending would reduce this probability.

14. Reducing budget rigidities would be key to successfully increase public savings and
investment. A medium term orientation for the budget would help strengthen the current
framework, protecting public investment and other policy priorities by ensuring continuity. A key
obstacle to such reform is the presence of earmarking and other spending rigidities, which render
the majority of budget mandatory. Addressing those rigidities would help bolster public savings and
investment in the medium term.
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Appendix. Methodology
In this appendix we briefly describe the empirical method employed in Section B of the paper.

To derive the stochastic paths for fiscal variables of interest, we follow two distinct steps. First, an
unrestricted VAR model is estimated using quarterly data from 1999 to 2012 on the output gap
(from the WEO database), real interest rates (based on the SELIC and IPCA), real effective exchange
rate (from the INS database), the U.S. Fed-funds rate, and commodity prices (CRB index). The last
two variables are entered as exogenous in the system, and the VAR includes 2 lags. The order of the
endogenous variables in the VAR is immaterial to the purpose of our study, as the only information
we extract from this regression is the associated variance-covariance matrix of disturbances. In
particular, this matrix characterizes the joint statistical properties of the contemporaneous
macroeconomic shocks which ultimately affect fiscal balances. As a second step, we consider the
rules imposed by each specific fiscal framework. Using the variance-covariance matrix estimated in
step one we generate a large set of possible macro scenarios, and, making use of the steady state
assumptions and framework rules, calculate the associated frequency distributions of budgetary
aggregates.

By deriving the joint distribution of macroeconomic shocks based on historical relationships, this
method assesses public debt dynamics in a more realistic fashion than a simple consideration of a
baseline scenario and/or stylized departures from such baseline. A caveat, however, is that it
assumes that the historical relationships stay broadly constant over the forecast horizon.
Furthermore, it does not allow for any feedback from changes in fiscal policy (as imposed by the
fiscal rules) to the endogenous variables in the VAR.
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I CREDIT IN BRAZIL: CONTRIBUTION TO GROWTH IN
RECENT YEARS!

This chapter explores the contribution of credit growth and the composition of credit
portfolio (corporate, consumer, and housing credit) to economic growth in Brazil and
other emerging market economies (EMEs). Using cross-country panel regressions and a
Brazil-specific time series model, we find significant impact of credit growth on GDP
growth, with corporate credit having the largest impact through investment.

A. Introduction
1. Credit in Brazil and other EMEs has been growing rapidly in recent years.
Macroeconomic stability, financial deepening as well as growth help explain credit dynamics in
emerging markets during the past decade. Brazil stands out as one of the countries in Latin America
with the largest credit growth over the last decade, but in line with a broader group of EMEs.

EMEs: Contributions of Types of Credit to Total Credit Growth
(Percent; 2003-12 annual average, real terms)
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Sources: Haver Analytics; dXtime database; and Fund staff calculations.

2. Countries differ in the composition of their credit portfolio, with Brazil among the

countries with the largest growth in consumer credit. The composition of the credit portfolio
and in particular the contribution of each type of loan—corporate, consumer and housing—to the
expansion of the stock of credit has been different across emerging markets. In the case of Brazil,
the expansion of consumer and corporate credit have contributed broadly equally to credit growth,
while in other countries, corporate loans explain the bulk of the increase in credit.

! Prepared by Mercedes Garcia-Escribano and Fei Han (WHD). This chapter has benefitted from comments from the
Central Bank of Brazil.
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3. This chapter explores the impact of bank lending and its composition on GDP growth
in Brazil and other EMEs. The main questions are: What has been the impact of credit growth on
GDP growth? Has the composition of credit (i.e. corporate, consumer, and housing credit) mattered
for GDP growth? A different impact of consumer, corporate and housing credit on growth would
help explain why financial deepening may have had a different effect on growth across countries.
This chapter complements the existing literature as the analysis of the impact of the change in credit
composition on output is novel, particularly a cross-country panel analysis.

B. Stylized Facts and Literature Review

4. Credit in Brazil has expanded A Decade of Banking Sector Deepending: Credit-to-GDP Ratio
rapidly during the past decade. (Percent)

. .e . . 90
Macroeconomic stability and financial ©2003 E2012

inclusion on the back of real income gains

and robust employment have been the key
drivers of increased demand for consumer

credit in Brazil. Institutional improvements

and new instruments also favored the
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supply of credit to households, for example, Brazil Colombia Peru  Chile Mexico Costa LAEMEs All EMEs
fiduciary assignments on housing and auto Rica
Ioans and payroII deducted personal Ioans Sources: Haver Analytics; dXtime database; and Fund staff calculations.

As a result of a decade of strong credit growth, credit in Brazil now accounts for about 50 percent of
GDP (up from 24 percent in 2002), above the average in Latin America but still below the average in
other emerging markets.

5. During periods of strong credit expansion in Brazil, output also grew rapidly. Real GDP
growth averaged nearly 2 percent during the period 1996-2003, while credit expanded at an
average of 1.5 percent in real terms. During 2004-08, average GDP growth rose to 4.8 percent and
credit accelerated to average annual real rates of 19 percent. Since 2010, real GDP growth and credit
moderated to 3% percent and 12 percent, respectively. Data for all emerging markets also shows a
close relationship between credit and GDP growth.

Brazil: Real GDP and Credit Growth Brazil: Credit and Private Consumption Growth
(Annual percent change) (1996-2012)
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Sources: Central Bank of Brazil; Haver Analytics; and Fund staff calculations. Sources: Central Bank of Brazil; Haver Analytics; and Fund staff calculations.
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6. Research on the impact of credit composition on output growth has been limited.
Most literature focuses on the effects of credit supply shocks on GDP growth by using different
instruments to solve the endogeneity problem between credit growth and GDP growth, and finds
significantly positive impact.” Little research has been done on the effects of credit composition on
growth. Beck et al (2012) found that corporate credit (but not household credit) has significantly
positive impact on GDP per capita growth. However, the cross-section regression they used with
data averaged over the sample period is unlikely to capture the dynamics of credit growth.

C. Data and Econometric Methodology

7. Our sample is an unbalanced quarterly panel comprising 31 EMEs including (9 Asian
and 22 non-Asian economies) for the period 2002-12.% In our analysis, we make a distinction
between Asian and non-Asian EMEs because credit growth in Asian EMEs exhibited a different
behavior from that observed in the other EMEs after the global financial crisis, as found in most
literature.”

8. Cross-country panel two-stage least squares (2SLS) regressions are used to assess the
effects of corporate, consumer, and housing credit on real GDP growth.’ In particular, the
dependent variable we choose is either consumption contribution or investment contribution to
GDP growth in order to capture the channels through which credit impacts GDP. The specification
we use is:

Ciy = @g + o:lCreditiCtorpomte + a,Credit P™s"meT + o, Creditgousmg +a, X +agZ + g
where i and t refer to country and time, respectively. C;; is the contribution of private consumption
or private investment to GDP growth.® X is domestic control variables including short-term interest
rate, real effective exchange rate, corporate issuances of bonds, equities and loans (in percent of
GDP) as a proxy for nonbanking sources of financing, and government consumption growth. Zt

denotes global controls including OECD real GDP growth, LIBOR, and VIX. Credit;; is the

2 See, for instance, Rondorf (2012), Bassett et al (2010), Driscoll (2004), and Peek et al (2003).

? The time dimension varies depending on countries. For a detailed description of the variables and a list of countries,
see Appendix I. For Brazil, credit includes both earmarked and non-earmarked loans.

4 For instance, Guo and Stepanyan (2011) found that credit growth in most Asian EMEs, unlike in other EMEs, did not
decline after the crisis, and even accelerated in some countries.

> All the national account and credit variables considered in this chapter are expressed in real terms.

® The contribution of private consumption to GDP growth (in the following denoted as consumption contribution to
GDP growth) is calculated as (private consumption; — private consumption:.;)/GDP:.1, all in real terms. The contribution
of private investment to GDP growth (denoted as investment contribution to GDP growth) is calculated in a similar
way.
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contribution of different types of credit to total credit growth.” The coefficients of interest are a;, a5,
and a;.To deal with the endogeneity of credit variables, we use two-stage least squares, where
lagged values of the credit variables and global variables are used as instruments.

9. A Brazil-specific VAR model with exogenous variables (VARX) is also constructed to
better focus on the effects of credit composition on GDP growth in Brazil ®

YtBrazil — A(L)YtBrazil + leg?razil + BZZt + Efrazil

where Y denotes endogenous variables including corporate, consumer and housing contributions to
credit growth, and growth of consumption, investment, and GDP. X and Z are the domestic and
global controls as in the cross-country panel regressions.” Cholesky decomposition is used to
identify six structural shocks, namely, shocks to corporate, consumer, and housing credit, and other
shocks to consumption, investment, and GDP growth. The order of credit variables does not affect
our results.

D. Results

10. Cross-country panel 2SLS regressions suggest that the composition of credit does
matter for GDP growth in non-Asian EMEs. There is evidence that consumer credit has a
significantly positive effect on the consumption but not investment contribution to GDP growth, and
corporate credit has a significantly positive effect on the investment but not consumption
contribution to GDP growth. The main results are summarized in the table below. Detailed results
are shown in Tables A1-A2 in Appendix IL. The fact that credit growth in most Asian EMEs behaved
countercyclically after the crisis might be one of the reasons why the results are different for Asian
EMEs (see footnote 4).

credit] °** _credit] o
creditfotal

’ Total credit growth can be decomposed as:

_credit{®"P°" " —credit %P CreditfOmSUMET _creqitfOpsumer + creait] *™ _creait 1059

)’

credit]ofal credit]ofal Credit] ot

where the three terms on the right-hand side refer to corporate contribution to credit growth, consumer contribution
to credit growth, and housing contribution to credit growth, respectively. We favor the use of contributions of
different types of credit to total credit growth rather than different types of credit growth because housing credit has
been growing rapidly in some EMEs, yet the shares of housing credit in total credit in these countries are still small,
particularly in Brazil.

EA system of equations in the VAR could also help us identify the channels through which credit shocks take effect.

® We also include the international commodity price as a global variable which is not included in the cross-country
panel regressions because there are both commodity exporters and importers in the panel sample. These domestic
and global control variables are assumed to be exogenous in the VAR.
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Table. Cross-Country Panel 2SLS Regressions: Summary of Results

All Sample Non-Asian Sample
Corporate [ Consumer | Housing | Corporate | Consumer [ Housing
Dependent Variable credit credit credit credit credit credit
Consumption contribution to GDP v v
Investment contribution to GDP v

Note: V indicates statistical significance at the 5% level.

11. Corporate credit has a larger impact on growth than consumer credit in non-Asian
EMEs. Another implication of the panel estimates (Tables A1-A2) is that, for the average non-Asian
EME, a one standard-deviation shock to corporate credit results in an increase of 0.4 percentage
points in GDP growth, while a one standard-deviation shock to consumer credit only lifts growth by
0.25 percentage points.

12. The Brazil-specific VARX model suggests that both consumer and corporate credit
could boost GDP growth significantly, and confirms a larger impact from the latter. The
responses of Brazil's consumption, investment, and GDP growth to the three types of credit impulses
are presented in Figure Al. First, consumer credit has a significant impact on consumption and GDP
growth, while corporate credit has a significant impact on investment and GDP growth. Secondly,
the peak impact of a consumer credit shock on consumption growth happens in the same quarter as
the shock, while the peak impact of a corporate credit shock on investment growth materializes one
quarter after. Last, a one standard-deviation shock to corporate credit has a larger peak impact on
GDP growth than a one standard-deviation shock to consumer credit. Based on the VARX estimates,
we could quantitatively assess the cumulative impact of consumer and corporate credit impulses on
growth. If Brazil's corporate credit expands by one standard deviation (13 percentage points), then
investment and GDP growth will increase by about 4 and 0.9 percentage points, respectively. If
consumer credit expands by one standard deviation (12 percentage points), then consumption and
GDP growth will increase by about 1 and 0.6 percentage points, respectively.*

13. Corporate credit has played a more important role for GDP growth than consumer
credit. Historical decomposition of the VARX model allows us to decompose GDP growth into
contributions from different sources. The main results are presented in Figure A2. Corporate and
consumer credit have been playing non-negligible roles in terms of driving GDP growth, with a
larger role from the former."! Despite a non-negligible role of corporate credit, investment has been

19 Al these numbers are annualized peak impact.

1 The analysis also confirms that Brazil is highly subject to external shocks including commodity price shocks, global
risk aversion shocks, and global demand shocks (captured by international commodity prices, VIX, and OECD real
GDP growth, respectively).
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mainly driven by external factors, partly reflecting low domestic savings and dependence on external
financing. Consumer credit has driven consumption dynamics to some extent, including a larger
contribution from housing credit since 2011.

E. Conclusions

14. Credit growth and its composition (namely, corporate, consumer, and housing credit)
had significant impact on economic growth in Brazil and its emerging market peers. Our

cross-country study for a panel of 22 non-Asian EMEs and time-series study for Brazil both suggest
that different types of credit have different impact on GDP growth and through different channels.

15. Corporate credit appears to have a stronger effect on GDP growth through its impact
on investment. Cross-country comparison of the composition of credit across EMEs suggests that
credit growth in Brazil has been driven equally by the expansion of consumer and corporate credit,
while in most EMEs, corporate credit has been the main driver of credit growth. The composition of
credit growth has important implications for output dynamics. In particular, our cross-country and
time-series analyses find a more important role of corporate credit in driving investment and GDP
growth than consumer credit.
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Appendix I. Data

The sample includes 31 emerging market economies (EMEs) for the period Q1 2002-Q4 2012,
namely, Brazil, Bolivia, Botswana, Bulgaria, Chile, Colombia, Costa Rica, Croatia, Czech Republic,
Estonia, Hong Kong, Hungary, Indonesia, Latvia, Lithuania, Macao, Malaysia, Mexico, Peru,
Philippines, Poland, Romania, Russia, Singapore, Slovenia, South Africa, South Korea, Taiwan,
Thailand, Turkey, and Ukraine. Time span varies depending on the countries with shorter data
available for bank lending to the private sector, particularly the composition of bank lending.

Variables are defined as follows:

Short-term interest rate is the policy rate in most countries as long as it is available. For countries
where no policy rate is available, we use deposit rates. The data come from Haver analytics.

Real effective exchange rate is based on consumer price index and taken from the Information
Notification System (INS) of the IMF.

Corporate issuances of bonds, equities and loans are defined in percent of GDP, and are taken from
the Dealogic database.

Government consumption is taken from Haver analytics.
OECD real GDP (a measure of global demand), international commodity prices, and LIBOR (a
measure of global liquidity) are obtained from the IMF’s International Financial Statistics (IFS)

database.

The Chicago Board Options Exchange Market Volatility Index (VIX), a measure of global risk aversion,
is taken from Bloomberg database.

Credit variables comprise different types of bank lending to the private sector obtained from
countries’ central banks, Haver analytics, and dXtime database.
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Appendix II. Tables and Figures

Table Al. Cross-Country Panel 2SLS Regression:
Consumption Contribution to GDP Growth

Variable (1) All Sample (2) Non-Asian Sample
Constant -0.06 0.13
(-0.50) (0.75)
Corporate credit 0.01 0.04*
(0.71) (2.06)
Consumer credit 0.05 0.03
(1.59) (0.96)
Housing credit 0.01 -0.03
(0.42) (-1.07)
Interest rate 0.33* 0.53*
(2.32) (2.43)
REER -0.04 -0.13*
(-1.83) (-2.21)
Government consumption 0.02 -0.00
(1.27) (-0.19)
Issuances of bonds, equities, and loans 0.00 0.00
(1.59) (0.97)
OECD GDP growth 0.15** 0.20**
(7.22) (7.19)
Libor -0.32** -0.52**
(-3.36) (-2.80)
VIX -0.01 -0.02*
(-1.76) (-2.47)

Note: The dependent variable is the investment contribution to GDP growth. Corporate/
consumer/housing credit is the corresponding contribution to total credit growth. Government
consumption is annualized quarter-on-quarter percent change. Issuances of bonds, equities, and loans
are in percent of GDP. Interest rate and Libor are the first-order differences of short-term interest rate
and the LIBOR respectively. REER is the log of real effective exchange rate. Lagged values of the three
credit variables and the global variables are used as instruments.

Asterisks *, ** indicate statistical significance at the 5% and 1% levels, respectively.
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Table A2. Cross-Country Panel 2SLS Regression:
Investment Contribution to GDP Growth

Variable (1) All Sample (2) Non-Asian Sample
Constant -0.06 0.13
(-0.50) (0.75)
Corporate credit 0.01 0.04*
(0.71) (2.06)
Consumer credit 0.05 0.03
(1.59) (0.96)
Housing credit 0.01 -0.03
(042) (-1.07)
Interest rate 0.33* 0.53*
(2.32) (2.43)
REER -0.04 -0.13*
(-1.83) (-2.21)
Government consumption 0.02 -0.00
(1.27) (-0.19)
Issuances of bonds, equities, and loans 0.00 0.00
(1.59) (0.97)
OECD GDP growth 0.15** 0.20**
(7.22) (7.19)
Libor -0.32** -0.52**
(-3.36) (-2.80)
VIX -0.01 -0.02*
(-1.76) (-2.47)

Note: The dependent variable is the investment contribution to GDP growth. Corporate/
consumer/housing credit is the corresponding contribution to total credit growth. Government
consumption is annualized quarter-on-quarter percent change. Issuances of bonds, equities, and
loans are in percent of GDP. Interest rate and Libor are the first-order differences of short-term
interest rate and the LIBOR respectively. REER is the log of real effective exchange rate. Lagged
values of the three credit variables and the global variables are used as instruments.

Asterisks *, ** indicate statistical significance at the 5% and 1% levels, respectively.
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Figure Al. Brazil-Specific VARX: Impulse Responses to One Standard-Deviation Shocks

Impulse Response of Consumption Growth
(Percent)
2.5

Consumer credit shock
2

15

1

0.5

“aae,

0 \~~ "—..“------------_-------—

1 2 Y4 5 6 7 8 9 10

-05
quarter

Impulse Response of Investment Growth
(Percent)

Consumer credit shock

. ’,—"--_____----
1 /2 ~F” 4 5 6 7 8 9 10

-2 e quarter
4

Impulse Response of GDP Growth
(Percent)
25

2

Consumer credit shock

15

243 4 5 6 7 8 9 10
! quarter

Impulse Response of Consumption Growth
(Percent)

Corporate credit shock

9 10
quarter

Impulse Response of Investment Growth
(Percent)

Corporate credit shock

quarter

Impulse Response of GDP Growth
(Percent)
3
25
2
15
1

Corporate credit shock
—'——

1
\
[}
[}
1
[}
\
\

05 o
0 ----\\ = —

05 -1 223,45 6 7 8 9 10
1 v quarter

Impulse Response of Consumption Growth
(Percent)
15

Housing credit shock
1

0.5

/ 477TTTTE T="I""10
F; quarter

Impulse Response of Investment Growth
(Percent)

Housing credit shock

1 Laeed 3 Ao S __6___7.__8..9..10
o TN S - S

2 quarter

-3

Impulse Response of GDP Growth
(Percent)

2

Housing credit shock

15

1

0.5

1.2 _3ce-beasloccbocadeccdacadmacil
quarter

Sources: Haver Analytics; dXtime databse; Dealogic database; Bloomberg database; INS and IFS databases of the IMF; and Fund staff estimations.

INTERNATIONAL MONETARY FUND

69



BRAZIL

Figure A2. Brazil-Specific VARX: Historical Decomposition

Historical Decomposition of Brazil's Real GDP Growth (2002-12)
(Deviation from mean; annualized quarter-on-quarter percent change)

15

10

-10

-15

I Corporate creditshock [ Consumer credit shock

20 Housing credit shock E=3Other domestic shocks

= External shocks @ GDP growth
-25

2002Q3 2003Q3 2004Q3 2005Q3 2006Q3 2007Q3 2008Q3 2009Q3 2010Q3 2011Q3 2012Q3

Historical Decomposition of Brazil's Real GDP Growth (2010-12)
(Deviation from mean; annualized quarter-on-quarter percent change)

8
B Corporate creditshock E=Consumer credit shock
6 [Housing credit shock E=30ther domestic shocks
3 External shocks = GDP growth
4
2 E
O O m = N
-2
-4
-6

2010Q1 2010Q2 2010Q3 2010Q4 2011Q1 2011Q2 2011Q3 2011Q4 2012Q1 2012Q2 2012Q3 2012Q4

Sources: Haver Analytics; dXtime databse; Dealogic database; Bloomberg database; INS and IFS databases of
the IMF; and Fund staff estimations.

70

INTERNATIONAL MONETARY FUND




BRAZIL

References

Agu, C.C. and J.O. Chukwu, 2008, “Toda and Yamamoto Causality Tests between “Bank-Based”
Financial Deepening and Economic Growth in Nigeria”, European Journal of Social Sciences,
Vol. 7, No. 2, pp. 175-184.

Bassett, W.F., Chosak, M.B. and J.C. Driscoll, 2010, “Identifying the Macroeconomic Effects of Bank
Lending Supply Shocks.”

Beck, T., Buyukkarabacak, B., Rioja, F. and N. Valev, 2012, “Who Gets the Credit? And Does It Matter?
Househould vs. Firm Lending across Countries”, The B.E. Journal of Macroeconomics, Vol. 12:
Iss. 1 (Contributions), Article 2.

Buyukkarabacak, B. and N. Valev, 2006, "Credit Expansions and Financial Crises: The Roles of
Household and Firm Credit”, Andrew Young School of Policy Studies, Research Paper Series

06-55.

Driscoll, J.C., 2004, “Does Bank Lending Affect Output? Evidence from the U.S. States”, Journal of
Monetary Economics, 51, pp. 451-471.

Elekdag, S. and F. Han, 2012, "What Drives Credit Growth in Emerging Asia?” IMF Working Paper
No. 12/43.

Fackler, J.S. and W.D. McMillin, 1998, “Historical Decomposition of Aggregate Demand and Supply
Shocks in a Small Macro Model”, Southern Economic Journal, Vol. 64, No. 3, pp. 648-664.

Kai, G. and V. Stepanyan, 2011, "Determinants of Bank Credit in Emerging Market Economies”, IMF
Working Paper No. 11/51.

Ocampo, S. and N. Rodriguez, 2012, “An Introductory Review of s Structural VAR-X Estimation and
Applications”, Revista Colombiana de Estadistica, Vol. 35, No. 3, pp. 479-508.

Peek, J., Rosengren, E.S. and G.M.B. Tootell, 2003, “Identifying the Macroeconomic Effect of Loan
Supply Shocks”, Journal of Money, Credit and Banking, Vol. 35, No. 6, pp. 931-946.

Rondorf, U.,, 2012, "Are bank loans important for output growth? A panel analysis of the euro area”,
Journal of International Financial Markets, Institutions & Money, 22, 103-119.

INTERNATIONAL MONETARY FUND 71



BRAZIL

I UNDERSTANDING HOUSING MARKETS IN BRAZIL:
MARK II'

Since the global financial crisis, feedback loops appear to have strengthened between real
estate loans and house prices in Brazil. There are significant risk mitigants, but a
correction in house prices, although not systemic, could have adverse effects for some
banks and households. The authorities should continue to closely monitor both housing
and real estate loan market developments. In addition, policy measures, such as explicit
limits on LTV and DTl ratios, and a change in the saving deposits allocation rule, will help
to contain potential systemic risk preemptively.

A. Motivation and Questions

1. Since the global financial crisis, Brazil has been experiencing a rapid expansion of real
estate loans and housing prices. During 2009-12, real estate loans have increased substantially at
35-55 percent per annum, and real estate loan-to-GDP ratio tripled from 2.3 to 6.9 percent. Housing
prices,’ though recently moderating, increased about 20 percent over the twelve months in 2012,
and prices in Sao Paulo and Rio de Janeiro have been growing by 25 percent per annum during
2009-12."

! prepared by Heedon Kang (MCM).

? As a part of the 2011 Brazil Article IV consultation, a selected issue paper described the institutional framework
governing housing loans, discussed developments of housing credit and prices, and pointed out data shortcomings
and some policy implications. This paper focuses on the feedback loop between housing loans and prices, factors
behind the relationship, and policy recommendations to promote a healthy development of housing markets in
Brazil. For the institutional framework, see the previous selected issue paper (IMF, 2011a, “Taking Stock of Housing
Finance in Brazil” (Washington: International Monetary Fund)).

3 There are currently two house price indices available in Brazil: one is an index published by the Fundacio Instituto
de Pesquisas Econdmicas of the University of Sao Paulo (FIPE-Zap Index), which is constructed with sales
announcements data received by the Zap portal, a website dedicated to host advertisements of property sales and
rentals. Its monthly index covers seven largest metropolitan areas in Brazil since August 2010, while the time
coverage is a bit longer for Sao Paulo and Rio de Janeiro (since January 2008) and Belo Horizonte (since April 2009);
and the other is a new index (IVG-R) that the Central Bank of Brazil (BCB) recently announced, using collateral
appraisal values from new real estate loan contracts. It calculates a median sales price from all transactions that took
place in geographical clusters distributed over eleven large metropolitan regions, computes a weighted average
index based on the number of households, and then identifies the long-term trend through an HP filter.
Unfortunately, the BCB only publishes a national index at this moment, and thus the former index is used in this
paper to discuss about regional house price developments in detail.

* With the BCB index, Brazil's national house price increased 12 percent over the twelve months in 2012. In February
2013, the appreciation rate slowed down to 9 percent per annum, 4 percentage points lower than one with the FIPE-
Zap index (13 percent). Readers need to bear in mind that the FIPE-Zap index may exaggerate house price booms.
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2. The objective of the paper is to analyze systemic risk in housing markets, to learn from
international real estate boom-bust experiences, and to consider preemptive policy options to
contain a potential build-up of risks. Four questions are addressed:

e How strong is the two-way feedback loop between house prices and real estate loans in Brazil?
e Are there distortions exacerbating the feedback loop in housing markets?

e What do international experiences tell us about consequences of the feedback loop?

e Which policy measures could help limit risks and enhance efficiency in real estate markets?

B. House Prices and Real Estate Loans

3. Brazil’s house prices rose substantially over the last few years, especially in two major
cities (Figure 1). The national FIPE-Zap index has increased 62 percent from August 2010 to April
2013. It rose 26 and 14 percent in 2011 and 2012 respectively, while construction costs did not rise
in tandem.” The prices for Sao Paulo and Rio de Janeiro have almost tripled since January 2009, and
grew by 30 and 15 percent in 2011 and 2012. Brazil was one of two countries that showed the
highest real house price appreciation in 2011 among 52 advanced and emerging market
economies.’

4. Real estate loans have continued to grow fast. At end-2012, the outstanding balance of
the loans reached R$300 billion and corresponded to 6.9 percent of GDP, increasing by

4.6 percentage points (R$230 billion) since end-2008. Public banks, especially Caixa Economica
Federal (Caixa), have played a major role in real estate loan markets, providing more than 70 percent
of the total real estate loans. Private banks also started to participate actively in the markets,
accelerating their real estate loan growth by about 35 percent in 2012, while they retrenched in
other types of loans (Figure 2).

5. The rapid growth of mortgages has been funded by two earmarked sources: savings
accounts (Sistema Brasileiro de Poupanca e Empréstimo, SBPE) and workers’ severance fund
(Fundo de Garantia por Tempo de Servico, FGTS).” ® The National Monetary Council establishes

> The national index of building costs, reported by the Getulio Vargas Foundation (FGV), increased 7 percent in both
2011 and 2012.

® House price indices are collected from the OECD and Global Property Guide and deflated by each country’s CPI
index before calculating real house price growth rates.

" The savings accounts are saving instruments used by the majority of population with various incentives, such as
income tax exemption, free deposit and withdrawal, and a guarantee by the government. The accounts earned fixed
interests of 0.5 percent per month (6.17 percent per annum), but the government eliminated the floor in April 2012.
Under the new rule, if the Selic dropped to 8.5 percent of less, the accounts would pay savers at 70 percent of the
Selic plus a reference rate (TR).
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strict rules for the use of deposits in savings accounts: 65 percent have to be allotted to real estate
finance (52 percent to housing with regulated interest rates and 13 percent to real estate in general
with free market rates).” In March 2013, funds from savings deposits account for two-thirds of total
real estate loans (about R$200 billion), increasing 40 percent from end-2011, and Caixa operates
about R$100 billion on behalf of the board of the FGTS, 34 percent larger than one at end-2011, to
finance real estate loans for low to lower middle income households, including “Minha Casa Minha
Vida (MCMV)" program (R$58 billion) (Figure 2)."°

Figure 1. Brazil: House Prices
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Sources: Haver Analytics; and Central Bank of Brazil. Sources: Haver Analytics; and Fundagéo Instituto de Pesquisas Economicas.
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Sources: Haver analytics; and Fund staff calculation. Sources: OECD; and Global Property Guide.

® The FGTS was created at the origin of the Housing Finance System (SFH) as an instrument of retirement policy,

involving the urban infrastructure and housing and currently being operated by Caixa. Employers should collect

8 percent of monthly salary paid to each employee to a private employee’s account with the FGTS. This account

builds a safety net fund that can be withdrawn under special circumstances; for example, for housing acquisition,
unemployment or early retirement due to health conditions.

° The remaining 35 percent of the deposits have to be used as follows: 20 percent should be deposited as reserve
requirement into the Central Bank of Brazil, yielding the same interests as banks pay to customers, and 15 percent
can be used as cash reserves, loans to companies in the real estate sector, or invested in government securities and
real estate related derivatives.

1910 2009, the government launched the MCMV program, aiming to provide real estate loans for families with
income up to 10 minimum wages, and offers subsidy funded by the FGTS and the Treasury. The program has been
effective in reducing the housing deficit in Brazil by delivering about 3 million units since its inception.
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Figure 2. Brazil: Real Estate Loans
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6. Feedback loops appear to have emerged between real estate loans and house prices in
recent years (Figure 3). Since 2009, house prices and real estate loans have changed mostly along
the same direction. A correlation coefficient is +0.65, and house prices granger-cause real estate
loans and vice versa."",”* A variance decomposition from a VAR model with five variables, including
house prices, real estate loans, real average earnings, construction costs, and the Selic rate, shows
that house prices and real estate loans account for 37 and 68 percent of each other’s variability,
which is explained by other factors besides their own past changes.”

" Due to a limited availability of national house price index, these analyses are conducted with house price indices in
Sao Paulo and Rio de Janeiro, which are available since Jan. 2008. The assessment would not change qualitatively
even with the BCB house price index.

12 A time series X granger causes another time series Y, if present value of X can be better predicted by using past
values of Y than by not doing so, considering that other relevant information (including the past values of X) are also
used. The test for granger causality is based on an F-statistic at the 10 percent level of significance.

Data: Jan. 2009 — April 2013 | Data: Jan. 2010 — April 2013

F-statistic Probability F-statistic Probability
Real estate loans > House prices 2.68 0.08 4.74 0.02
House prices > Real estate loans 2.87 0.07 2.89 0.07

3 The VAR model has five endogenous variables, including house prices, real estate loans, real average earnings,

construction costs, and the Selic rate. The first four variables, except the Selic rate, are in the growth rate per annum.

Schwarz Bayesian criterion and Hanna-Quinn criterion are used to select a two period as its lag length.
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Figure 3. Brazil: Feedback Loops Between House Prices and Real Estate Loans
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7. Low real estate lending rates relative to a benchmark rate appear to have supported

the feedback loops (Figure 4). A weighted average of real estate lending rates was 7.95 percent at
end-2012, which was much lower than lending rates for other types of loans, such as households’
vehicle financing (19.8 percent) and payroll-deducted loan (24.5 percent), non-payroll-deducted
personal credit (66.3 percent), and working capital (15.1 percent). The spread between the weighted
average and the benchmark rate, such as the policy rate in Brazil (the Selic), stood at 70 basis points,
which was much smaller than an average of the same type of spreads among advanced economies
(285bp) and other emerging market economies (372bp)."* From a cross-sectional regression, a
relationship between the spreads and real estate loans is negative.

Figure 4. Brazil: Real Estate Lending Rate and a Spread with the Policy Rate
Spread between Real Estate Loan Rate and Policy Rate Real Estate Loan Growth and Spreads
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Sources: CEIC Database; and Fund staff calculation. Spread Sources: CEIC database; and Fund staff calculation.

!4 Real estate lending rates for 23 advanced economies and 15 emerging market economies are collected from CEIC
database. Using policy rates as benchmarks, spreads are calculated by subtracting the benchmark rates from the

mortgage lending rates.
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C. Lessons from International Experiences

8. Endogenous feedback effects between real estate loans and house prices can result in
excessive leverage and increases the vulnerability of the financial system (IMF, 2011b). The
global financial crisis showed that, when house prices started to be corrected, an increasing number
of households, not only speculators but also owner-occupiers, were quickly pushed to a negative-
equity territory. Externalities related to fire sales caused a further decline in the prices, defaults
increased as strategic default incentives kicked in, and the balance sheet of financial intermediaries
deteriorated. Crowe and others (2011) studied a sample of 40 countries and found that 21 out of 23
cases with “twin booms,” i.e. a feedback loop between a real estate and a credit boom, ended up
suffering from either a financial crisis or a poor macroeconomic performance.”

Table. Booms, Crises, and Macroeconomic Performance
(In percent, except last column)

Followed by Followed by Followed by Followed by Number
Boom Financial Poor Financial crisis or Financial Crisis and of

Crisis Performance Poor Performance Poor Performance  Countries
Real Estate 53 77 87 43 30
Credit 67 78 93 52 27
z{reez:jlifstate but not 29 71 71 29 7
gsrf:t'g but not real 100 75 100 75 4
| Both 61 78 91 48 23
Neither 27 18 45 0 11

Source: Crowe and others (2011).
Note: The numbers, except in the last column, show the percent of the cases in which a crisis or poor
macroeconomic performance happened after a boom was observed.

9. Brazil has experienced twin booms since the global financial crisis, but given the still
low size of mortgage lending, systemic risk is low. There are significant specific risk mitigants
(Figure 5):

5 Crowe and others (2011) define a real estate boom and a credit boom, as follows: a real estate boom exists if the
annual real house price appreciation rate during 2000-2006 is above the ad-hoc threshold of 1.5 percent or the
annual real house price appreciation rate in the upward phase of the housing cycle prior to the crisis exceeds the
country-specific historical annual appreciation rate; and a credit boom exists if the growth rate of bank credit to the
private sector in percent of GDP is more than the arbitrary cut-off of 20 percent or it exceeds the rate implied by a
country-specific, backward-looking, cubic time trend by more than one standard deviation. A financial crisis is a
systemic banking crisis identified in Laeven and Valencia (2010), and poor macroeconomic performance is defined as
more than 1 percentage point decline in the real GDP growth rate in 2008-09 compared to the 2003-07 average.
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Figure 5. Brazil: Risk Mitigants
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e While the recent expansion contributed to financial deepening, the overall level of real estate
loan-to-GDP ratio remains low (6.9 percent) by international standards (IMF, 2012);*¢

e The real estate lending growth has slowed in recent months and the estimated real estate loan-

to-GDP gap remains small;"’

'®In the first panel in figure 5, real estate loan-to-GDP ratio is compared across countries in the year that each
country’ GDP per capita reached US$12,000 as Brazil did in 2012.

Y The gap is estimated with both one-sided and two-sided HP filter.
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e NPL ratios of real estate loans are fairly low around 2 percent;

e Real estate loans have been granted at prudent loan-to-value (LTV) ratios, 70 percent for SBPE
with regulated rates and FGTS and 60 percent for SBPE with free market rates on average. The
amortization system also helps to mitigate risks with high LTV mortgage loans;

e The share of liens among real estate loans is over 90 percent, strengthening creditors’ right and
reducing strategic default incentives;'®

e Securitization in Brazil is still incipient and not complex; and

e Second mortgages are only 1.5 percent of total mortgages (March 2013).
D. Policy Implications

Monitoring Systemic Risk

10. Even though there are important risk mitigants, the authorities should continue to
closely monitor both housing and mortgage loan market developments. A correction in house
prices, although not systemic, would still have adverse impacts on banks' asset quality and
households’ balance sheets. Recently, overdue rates (15 to 90 days) of real estate loans show an
upward trend at the margin, with a potential impact on future NPLs. Given that delinquency rates in
the past have moved along monetary policy cycles, the impact of the ongoing policy tightening on
NPLs warrants close monitoring (Figure 6).

Figure 6. Brazil: Nonperformance of Real Estate Loans

Arrears from 15 to 90 days — Households Real Estate Loans Delinquency Rates of Households’ Non-earmarked Loans and
(In percent) Monetary Tightening (inpercent)

8.5

8.0 85
7.5 75
7.0
6.5

6.0
Mar-11 Jul-11 Nov-11  Mar-12 Jul-12 Nov-12  Mar-13

Source: Central Bank of Brazil. Source: Central Bank of Brazil.

'8 With liens, also called chattel mortgages (alienacéo fiduciria), the ownership of the asset is transferred to creditors
and, once the debt is paid, automatically returned to the original owner. In case of default, the liens allow a relatively
quick out-of-court transfer of the title to the lender, and since the ownership of the asset stays with the creditor, the
credits secured by fiduciary transfer are not affected by the debtor's insolvency procedures. Thus, strategic default
incentives are reduced.
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11. Given Caixa’s preeminent role in Brazil's mortgage market and the rapid expansion of
its balance sheet, heightened vigilance is warranting (Figure 7)." Caixa's capitalization has
declined in recent years; its NPL ratios of mortgage loans by vintage recently show a marginal
upward trend; and return on asset and equity dropped in 2012, albeit remaining relatively high by
international standard.”® **

Figure 7. Brazil: Financial Indicators of Caixa
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¥ Moody's downgraded Caixa's senior ratings from A3 to Baa2 in March 2013, pointing out the deterioration of its
standalone creditworthiness.

> More generally, combining the current monitoring framework with additional indicators can help monitor systemic
risk. These indicators include: house prices with broad geographic coverage and commercial property prices by
regions; changes in lending standards (senior loan officer or bank lending surveys); and measures of balance sheet
exposures in the household and corporate sectors, as captured by debt- to-income (DTI) and LTV ratios for each
sector and regions.

“! Given Caixa’s large role in the mortgage market, a correction of housing prices may affect its asset quality and give
rise to potential fiscal liabilities.
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SBPE Allocation Rules

12. The portion for SBPE funding allocated to mortgages at market rates should be
gradually increased. The real estate loan market in Brazil is still in its early stages of development,
which should be accompanied by an increase of the share of real estate loans with free market rates.
To this end, the existing SBPE allocation rules should gradually change, decreasing the share for
mortgage loan funding with regulated lending rates (Figure 8).

Figure 8. Brazil: Real Estate Loan Market

Mortgage Loan and GDP per Capita Share of Real Estate Loans with Earmarked Rates and
(In percent of GDP and US$ thousand) Free Market Rates (In percent)
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Sources: CEIC database; Central Bank of Brazil; and Fund staff calculation.

Source: Haver Analytics.

Macroprudential Policy Measures

13. In Brazil, risk weights have been used in the past to contain a build-up of systemic risk
in households’ credit, but implementing risk weights on real estate loans may face particular
challenges.? In principle, a targeted increase in risk weights can be applied to any category of loans
to reduce excessive credit growth, including real estate loans as in many countries.”> However,
sectoral risk weights may lose effectiveness when banks hold capital well above the regulatory
minimum, which is often the case during real estate booms.

14. Explicit limits on LTV and DTI ratios can be an additional macroprudential tools,
calibrated across housing cycles.* To mitigate systemic risk, these tools are increasingly viewed as
useful demand-side macroprudential measures to contain boom-bust cycles in housing markets
(Igan and Kang, 2011; Wong and others, 2011; Crowe and others, 2011). Limits on the LTV ratio can

%2 The Brazilian experience in 2010 and 2011 shows how changes in capital requirements and risk weights for long
term consumer and vehicle loans can be used to limit risks associated with these credit segments (IMF, 2013).

2 The countries include Argentina (2004), Australia (2004), Bulgaria (2004), Estonia (2006), Hong Kong SAR (2013),
India (2008), Ireland (2006), Israel (2010), Korea (2002), Malaysia (2005), Norway (1998), Peru (2012), Poland (2007),
Spain (2008), Switzerland (2012), Thailand (2009), and U.K. (2013). The parenthesis denotes the year that risk weights
were increased to contain risks in housing markets in each country.

?* Since the implicit LTV and DTI ratios in Brazil are currently prudent, the explicit limits will not be immediately
binding and their implementation will be easier.
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constraint targeted borrowers and limit housing demand. This can help alter market expectations
and speculative incentives that play a key role in bubble dynamics. Limits on LTV and DTI ratios can
enhance financial institutions’ resilience to house price shocks. LTV limits bolster banks’ resilience to
house price volatility by increasing the collateral backing mortgage loans and reducing their loss
given default. DTI restrictions also enhance banks’ resilience to the extent that low DTI lending is
correlated with lower delinquency rates and probability of default.”

Box. Recent Trend Introducing Official Limits on LTV and DTI Ratios

Several countries have used or recently introduced limits that would discourage loans with high LTV
and DTI ratios (Table).! For example, Hong Kong has operated a LTV cap since the early 1990s and
introduced a DTI cap in 1994; LTV limits in Korea were introduced in 2002, followed by DTI limits in 2005.°
During the post financial crisis period, many advanced economies (AEs) and emerging market economies
(EMEs), such as Hungary, Norway (loan-to-income limit, LTI), Singapore, etc, recently adopted these
instruments as new tools. Up until now, nine AEs and fourteen EMEs implemented caps on LTV ratio. Six AEs
and eight EMEs adopted limits on DTI ratio, which complemented the limits on LTV ratio in all the countries.

Table. Use of Macroprudential and Tax Measures Across Countries

Advanced Economies Emerging Market Economies Total

Canada (2008), Finland (2010), Bulgaria (2004), Chile (2009), China (2001),

Hong Kong SAR (1991), Israel Colombia (1999), India (2010), Indonesia
Limits on LTV (2012), Korea (2002), Norway (2012), Latvia (2007), Lebanon (2008), 24
ratio (2010), Netherlands (2011), Malaysia (2010), Hungary (2010), Poland

Singapore (1996), Sweden (2010) (2011), Romania (2004), Serbia (2004),

Thailand (2003), Turkey (2011)

Canada (2008), Hong Kong SAR Colombia (1999), Hungary (2010), Latvia
Caps on DTI (2010), Korea (2005), Netherland (2007), Malaysia (2011), Poland (2010), 14
ratio (2007), Norway (2010, LTI), Romania (2004), Serbia (2004), Thailand

Singapore (2013) (2004)
Taxes (Stamp Hong Kong SAR (2010), Israel
duty, capital (2011), Korea (2003), Singapore China (2013), Latvia (2007), Malaysia (2010), 7
gains tax, etc) (2010)

Sources: Lim and others (2011) and IMF staff (Ivo Krznar) extension.

Note: Parentheses show the time when a country started to impose a measure or tightened it since 1990.

1/ This table contains information from Lim and others (2011) and remains work in progress. We do not claim that the
table captures all countries’ experiences with the three macroprudential tools.

2/ Since their launch in September 2002 and August 2005, the LTV and DTI limits in Korea have targeted speculative
regions in the residential real estate market, rather than the whole housing market in the nation. Their specific conditions
have also been flexibly adjusted in terms of maximum limits, loan types, and covered financial institutions. The measures
were tightened six and five times respectively, and loosened four times.

%> The inertia in house prices and the difficulty of breaking bubble dynamics once they set in real estate markets have
been pointed out to highlight what makes real estate cycles potentially dangerous.
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