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ABSTRACT
This study analyses theoretically and empirically the relationship
between monetary institutions and macroeconomic performance
in Brazil, in the period after the adoption of the inflation targeting
regime (ITR), in 1999. The hypothesis is that the monetary insti-
tutions inhibited economic growth, rather than being effective at
controlling inflation, whose main causes are related to structural and
institutional factors, indexation process and domestic and external
shocks. The main results of the 1TR, embodied in the highly restrictive
monetary policy, are the following negative effects: A reduction in
Gross Domestic Product (GpP) growth rates, a rise in the stock of
public debt and an appreciation of the domestic currency. Likewise,
the 1TR has not been successful in maintaining inflation rate below
its target. In this respect, revisions in the Brazilian monetary insti-
tutions would be essential to improve the results of the 1TR, both in
terms of actual inflation and economic performance.
Key words: Monetary institutions, macroeconomic performance,
inflation targeting regime, Brazilian economy.
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DESEMPENO MACROECONOMICO EN BRASIL DESPUES DEL REGIMEN DE METAS DE INFLACION
RESUMEN

Este estudio analiza tedrica y empiricamente la relacion entre las
instituciones monetarias y el desempefio macroeconémico en Brasil
en el periodo posterior a la adopcidn del régimen de metas de infla-
cion (RMI) en 1999. La hipdtesis es que las instituciones monetarias
impidieron el crecimiento econémico, mas que controlar efectiva-
mente la inflacién, cuyas causas principales estan relacionadas con
factores estructurales e institucionales, procesos de indexacién y
choques internos y externos. Los principales resultados del rwm,
consustanciados en la politica monetaria altamente restrictiva,
son los siguientes efectos negativos: una reduccion de las tasas de
crecimiento del producto interno bruto (P1B), un aumento del stock
de deuda publica y una apreciaciéon de la moneda nacional. Asi-
mismo, el RMI no logré mantener la tasa de inflacion por debajo de
su meta. A este respecto, revisiones en las instituciones monetarias
brasilefias serfan esenciales para mejorar los resultados del rRm1,
tanto en términos de inflacién como de desempefio econémico.
Palabras clave: instituciones monetarias, desempefio macroecono-
mico, régimen de metas de inflacién, economia brasilefia.
Clasificacion yeL: E02, E42, E06.

1. INTRODUCTION

ince the 1990s, despite the many institutional reforms that were

introduced, the Brazilian economy has slowed down considerably,

both in relation to its own historical trend and in comparison with
other developing economies. Considering only the period following the
adoption of the current institutional-monetary framework, the inflation
targeting regime (ITR), between 1999 and 2015, the average growth
rate was 2.7% per year, a performance much lower than the world and
developing countries average growth rates that were, respectively, 3.8%
and 5.7%)' per year.

T Authors’ calculations based on statistical information from Ipeadata (2016) and mr (2016).
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Not only have growth rates been low and unstable, but several do-
mestic macroeconomic indicators have also deteriorated and/or entered
a worrisome trajectory since then. It should also be highlighted that:
1) The behaviour of investment declined substantially in this period,
maintaining low levels of 17.2% of Gross Domestic Product (Gpp) on
average; 2) the share of industry in Gpp fell to levels similar to those
prevailing in the 1950s (11.0% in 2014)% and 3) the export basket tended
toward “reprimarization” in a context of modest increases in productivity
and the decreasing quality of international insertion.

Although the causes of this performance are varied and complex, the
monetary institutions certainly played a central role in its explanation.
This is because, after the adoption of the ITR in 1999, increasing the basic
interest rate of the economy, that is, the Special System for Settlement
and Custody (Selic), became the main tool for fighting inflation. This
brought the following adverse effects on the economy: 1) Discouraged
private investment and economic growth; 2) attracted speculative capital
and appreciated the exchange rate, which affected, negatively, the current
account balance, and 3) increased spending on the public debt service,
both directly, via the debt share indexed to the Selic rate, and indirectly,
via rising risk premium, which increased the stock of public debt.

In view of the above, the central purpose of this article is to present
and analyse the theoretical arguments and the empirical results of the
ITR in Brazil. We will highlight the ineffectiveness of this institutional
framework, not only to keep inflation rate below its target but also to
promote GDP growth. In addition to that, we will discuss how the Brazilian
economy, since the introduction of the 1TR, was found under a regime
that has proven inadequate for the Brazilian reality, both theoretically
and empirically.

In theoretical terms, the ITR —based on the orthodoxy of the New
Consensus Macroeconomics (NcM) —has been unable to explain and
keep inflation under control in emerging countries, because inflation
rates in these countries are only partially explained by the conditions
of demand, as assumed by the 1TR?. In empirical terms, the 1TR has

2 See iBcE (2016a).
3 See, forinstance, Arestis, Ferrari-Filho and Paula (2011) and Modenesi and Aradjo (2013).
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contributed to low GpP performance, and fiscal and external deficits,
among others*.

To achieve the objective, besides this introduction, the article is di-
vided into four sections. Section 2 presents the main foundations of the
ITR and discusses the implementation of this regime in Brazil. Section
3 analyses the performance of the Brazilian economy under the ITR,
highlighting the behaviour of the main macroeconomic indicators in the
period 1999-2015. Section 4, the empirical part, tests the hypothesis that
monetary institutions have played a central role to the poor economic
growth performance and contributed to increase the fiscal and external
imbalances of the Brazilian economy since 1999. Section 5 presents the
concluding remarks.

2. BRAZIL'S CENTRAL ITR MODEL AND EXPERIENCE

The monetary institutions in Brazil and their recent evolution form are
an interesting case of the relationship between institutions and economic
performance. Or better still, they form a case of how the existence of
institutions is creating obstacles in the process of domestic economic
growth. This is because the institutions’ change over time failed to pro-
vide an adequate framework of incentives to influence key aspects, such
as private investment, or, from a Keynesian perspective, to awaken the
animal spirits of entrepreneurs, not to mention the failure to generate
innovations, and organize and manage the work process and the macro-
economic policies.

As is commonly known, monetary stability has long been a major
concern in the Brazilian economy, which over the last decades has pro-
moted a series of institutional changes with the objective of reducing and
keeping inflation under control. To this end, after the high and chronic
inflation period, caused by the external debt crisis and the economic
stagnation of the 1980s, the economy entered a new standard of devel-
opment and international insertion in the 1990s based on the principles
established by the Washington Consensus —trade and financial liber-

4 See, forinstance, Ferrari Filho and Schifino (2010), Modenesi and Araujo (2013) and Nassif,
Feijo and Araujo (2015, 2017).
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alization, deregulation, privatization of state-owned enterprises, and
fiscal discipline, among other measures— all of which have decisively
influenced the performance of the economy since then.

Within the scope of institutions for monetary stability, as part of the
introduced changes, the Real Plan was adopted in 1994, which had the ex-
change rate and the interest rate as its main instruments of stabilization:
The exchange rate was managed as an anchor for inflation stabilization®,
while the basic interest rate was designed to attract large net capital
inflows. Moreover, it is important to note here that trade and financial
liberalization were a crucial part of this stabilization strategy.

The high interest rate differential, in addition to contributing to fi-
nancing the balance of payments, prevented further pressure on domestic
demand, actions that ultimately kept inflation under control (Bacha, 1995).
It is worth noting that the strategy led to a very low average growth rate
of 1.6% per year in that decade®. Because of this, throughout the 1990s it
received the moniker “second lost decade”, in reference to the 1980s
which was the first turbulent period.

Then in 1999, a major institutional change took place: The 1TR was
adopted and the Brazilian Central Bank (BcB) decided to change the
exchange rate regime from a managed to a floating system. Despite
the change in the monetary regime, the rationale for conducting mone-
tary policy did not, in essence, change. Monetary policy remains highly
restrictive and the exchange rate continues to be one of the main trans-
mission mechanisms of monetary policy.

Regarding the Brazilian experience, the monetary authorities have
adopted the NcM model since 1999, characterized by the ITR, a target
for primary fiscal budget as share of Gpp and floating exchange rate re-
gime. Focusing our attention on monetary policy, the BCB has religiously
followed the theoretical framework that underpins the 1TR strategy. Ac-

5 At the time, it was decided that one dollar could not cost more than one unit of the do-
mestic currency, the real, although it could cost less. That is, an asymmetrical exchange
rate band was adopted with a ceiling, but no floor or lower limit. This was intended to
make the prices of imports more attractive than the domestic prices to prevent upward
pressure on prices. Given that, in a context of high basic interest rates, the exchange rate
was overvalued.

6 Authors’ calculations based on statistical information from Ipeadata (2016).
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cording to Arestis, Ferrari-Filho and Paula (2011), the main theoretical
features of the BCB macroeconomic model, closely based on the Nncm
model, can be summarized as follows:

1. Price stability is the monetary policy’s long-term primary objective. In
addition, the price stability goal may be accompanied by output stabi-
lization so long as price stability is not violated.

2. ITR is a monetary policy framework whereby public announcement of
official inflation targets is required. In this approach, “expected inflation”
and the transparency of inflation forecasts are important element of the
policy.

3. Monetary policy is the main instrument of macroeconomic policy, and
it should not be operated by politicians, but by experts: “Independent”
central banks.

4. Fiscal policy is no longer viewed as a powerful macroeconomic in-
strument for stabilizing the economy. Hence, the economic authorities
should adopt a fiscal target in terms of primary budget surplus.

5. The level of economic activity fluctuates around a supply-side equilib-
rium. This means that the level of effective demand does not play an
independent role in the long-run level of economic activity.

6. Finally, considering that Brazil is an open economy and has a long history
of external imbalances and crises, exchange rate is of crucial importance
because it transmits certain external effects to the inflation rate, among
others. It is given that, in the BCcB macroeconomic model, the 1TR may
lead to a more stable currency since it signals a clear commitment to
price stability in a floating exchange rate system.

The Brazilian 1TR has been modelled similarly to the British 1TR
model. The Brazilian National Monetary Council (Conselho Monetario
Nacional, cMN), which has three members, the Minister of Finance, the
Minister of Planning, and the President of the BcCB, sets the inflation
targets. In June of each year, the cmn establishes the inflation targets
and their corresponding intervals of tolerance for the next two years.
Besides the inflation target, CMN is also responsible for the approval
of the main norms regarding monetary and exchange rate policies, as
well as the regulation of the financial system.
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The interest rate target is set by the Monetary Policy Committee
(corom) based on the Selic, an interest rate for overnight interbank
loans, collateralized by public debt bonds. The interest rate target is fixed
for the period between the copom regular meetings.

The President of the BcB, though, has the power to change the Selic
interest rate target anytime between regular corom meetings (every 45
days). This is made possible by the way the copom decides policy rates.
It can introduce a monetary policy bias at its regular meetings, where-
as the bias refers to easing or tightening of monetary policy between
meetings. Immediately after the copom meetings, the BcB publishes
an Inflation Report, which provides specific information on economic
conditions, as well as the copom’s inflation forecasts upon which changes
in the Selic interest rate are determined. The objective of this report is
to inform the public and the financial market about the goals, design,
and implementation of monetary policy.

Another feature of the 1TR in Brazil is that the price index considered
by the BCB when setting the inflation target is the Broad Consumer Price
Index (1pca)’. Since 2005, the desired target has been 4.5% per year, with
lower and upper limits of 2.5% and 6.5% per year, which must be achieved
within the calendar year. Moreover, the Selic interest rate, managed by
the monetary authorities, is also the rate which pays a significant portion
of the public debt bonds, so that these markets are linked.

After the adoption of the ITR, however, inflation remained at relatively
high levels compared to the world economy average, which was 4.1%.
Table 1, below, shows that, over this period, the upper limits of tolerance
were missed for the years 2001, 2002, 2003 and 2015 by a substantial
margin, especially in 2002 and 2015, while in 2004 the inflation target
was only met after it was raised by mid-2003. However, the inflation

7 The rca is checked by the i8Ge (2016b) through a monthly survey covering families with
incomes between one and forty minimum salaries, in several metropolitan regions of
Brazil. Since 2012, the weight of the groups of items that make up the ipca is as follows:
Food and beverage: 23.12%, Transport: 20.54%, Housing: 14.62%, Health and personal care:
11.09%, Personal expenses: 9.94%, Clothing: 6.67%, Communication: 4.96%, Household
items: 4.69%, and Education: 4.37%. So we can note that the total index is greatly influenc-
ed by external and internal shocks and also by the inertia due to prices partially controlled
by government, such as, services of public utility (telecommunications and electric energy)
and goods produced under conditions of natural monopoly (oil).
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Table 1. pca, Selic and growth rates (%), 1999-2015

1999 6to 10 8.94 19.0

2000 6 4to8 5.97 15.75 9.2 4.3
2001 4 2to6 7.67 19.0 8.5 1.3
2002 3.5 1.5t0 6.5 12.53 25.0 11.1 3.1
2003 4 1.5t0 6.5 9.3 16.5 6.6 1.3
2004° 55 35t08 7.6 17.75 9.4 5.7
2005 4.5 2.5t07.5 5.69 18.0 11.6 3.1
2006 4.5 2.5t07.5 3.14 13.25 9.8 4.0
2007 4.5 2.5t0 6.5 4.46 11.25 6.5 6.0
2008 4.5 2.5106.5 5.9 13.75 7.4 5.0
2009 4.5 2.5t06.5 431 8.75 4.3 -0.2
2010 4.5 2.5t0 6.5 591 10.75 4.6 7.6
2011 4.5 2.5t06.5 6.5 11.0 4.2 3.9
2012 4.5 2.5t06.5 5.84 7.25 1.3 1.8
2013 4.5 2.5t0 6.5 591 10.0 3.9 2.7
2014 4.5 2.5t06.5 6.41 11.75 5.0 0.1
2015 4.5 2.51t06.5 10.67 14.25 3.2 -3.8

Notes: 1/ End of period. 2/ Annual interest rate (Selic)/1pca. 3/ The original inflation target
for 2004 was 3.75% (with a tolerance interval of 2.5%). Subsequently, the BcB changed the
inflation target to 5.5% and kept the + 2.5% of tolerance interval.

Source: Authors’ elaboration based on BcB (2016a).
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rates were above the point targets in nine years (1999, 2004-2005, 2008,
and 2010-2015).

Despite the modest results in terms of the effective inflation, monetary
policy has been characteristically tight, placing Brazil in the ranking
of countries with the highest interest rates in the world and causing se-
rious constraint on economic growth, through the price of credit (loan
rates) and entrepreneurs’ poor expectations.

In this sense, in the period 1999-2015, Gpp has followed a stop-and-
go pattern and its average growth rate hovered around 2.7% per year,
significantly below the average growth rate of other emerging countries
that have adopted an 1TR (Arestis, Ferrari-Filho and Paula, 2011; Ferrari
Filho and Schifino, 2010). However, by analysing the relationship be-
tween the interest rate and inflation, we can realize that this relationship
is, at most, weak.

In addition to the depressive effects on economic activity, the 1TR has
led to several serious imbalances, in both the internal sphere and the
external sector, as we will discuss in the following section.

3. INTERNAL AND EXTERNAL IMBALANCES RESULTING FROM THE
BRAZILIAN ITR

Starting with the internal imbalances, to understand why they stem from
the implementation of the ITR, it is important to know that a peculiarity
of the Brazilian macroeconomic policy is the link between the money
market and public debt through the provision, by the National Treasury, of
several public debt bonds (pre-fixed), paid both by the Selic interest rate
and by certain price indexes. These bonds, it is worth noting, make up,
at present, a significant portion of the domestic public debt in Brazil®.
Therefore, every time the Selic rate rises to curb inflation, there is
a contagious effect on the public debt. This effect not only increases

8 According to the National Treasury data, with reference to December 2015, the Brazilian
public debt totalled around R$2.8 trillion (50.6% of cop). The configuration of the public
debt bonds were as follows: pre-fixed interest rate at around 41.0%, price index approx-
imately 34.3%, Selic rate was around 7.9% and 16.8% was indexed at the exchange rate.
Moreover, about 24.0% of the total public debt had a maturity of around 12 months and
the average maturity of the bonds was 4.4 years (Tesouro Nacional, 2016).
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spending on interest payments, but also has implications on its growth,
since a significant portion of the federal security debt is tied to the basic
interest rate. As a result, since the debt stock has reached sufficiently
high levels, further increases in interest are required as a risk premium,
increasing the fiscal fragility of the Brazilian economy even more.

Some indicators of fiscal policy for the period 1999-2015 are presented
in Table 2, which shows the primary result (total revenue minus total
expenditure), the nominal result (the total government deficit, including
interest and the monetary adjustment of the public debt), and the net
debt of the public sector as a percentage of GDP.

As can be seen in Table 2, during specific years, there is a close rela-
tionship between the public debt and Selic, growing in times when the
interest rates remained at high levels, and vice versa. The first column
of this Table shows the evolution of the primary result of the public
sector. This result shows the amount of saving the government needs to
have to meet the debt service and maintain its relatively stable trajectory.
It is found that, in moments when interest rates are high (see Table 1),
even high primary surpluses cannot stop the growth in debt.

Note also in Table 2 that, in 2015, primary surpluses were converted
into deficits and the total deficit reached 8.2% of GDP, impacting the
strong expansion of the stock of public debt, which reached a peak of
50.6% of GDP.

Among the main explanatory factors of this fiscal deterioration are:
1) The low growth of the Brazilian economy since 2011, which reduced
revenues; 2) the strong increase in interest rates between 2012 and 2015;
3) the exchange rate depreciation, and 4) the increase in inflation. Given
the pressure exerted on the public accounts, a strong fiscal adjustment
began in 2015°. which left the Brazilian economy in an even more dra-
matic situation, resulting in a drop of 3.8% in the GpP that year.

9 Under the command of the Finance Minister Joaquim Levy, a strong fiscal adjustment was
implemented in order to achieve a primary surplus target of 1.2% of cpp, equivalent to
R$66.3 billion. This would come from reducing spending (a cut in the budget of various
ministries, changes in the labour and social security legislation, the end of tax exemptions
in segments such as the exporter, and late payments) and increasing revenue (a rise in
the taxes of various products and services, such as gasoline and electricity). Due to the
deterioration in economic performance and after a number of revisions throughout
the year, a surplus of around 0.8% of cop, around R$51.8 billion was achieved in 2015.
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Table 2. Indicators of public debt in Brazil, 1999-2015

Year Primary result Nominal result Net public debt
1990 3.19 -5.78 35.10
2000 3.46 -3.61 36.50
2001 3.64 -3.57 42.40
2002 3.22 -4.58 44.70
2003 3.39 -5.42 43.30
2004 3.50 -3.61 42.63
2005 3.90 -3.10 43.13
2006 3.29 -3.78 46.30
2007 3.36 -2.84 50.15
2008 3.63 -2.08 49.76
2009 1.89 -3.19 48.95
2010 2.20 -2.82 48.06
2011 3.08 -2.24 47.16
2012 2.52 -2.40 46.18
2013 1.76 -2.70 4455
2014 0.94 -3.82 44.67
2015 -0.79 -8.23 50.60

Source: Authors’ elaboration based on Bcs (2016a).

Regarding the imbalances that the 1TR implies in the external sec-
tor, a key aspect to highlight is the effects of internal-external interest
rate differentials on the level of the exchange rate, which maintained a
steady real appreciation trajectory, notably between 2003 and 2010*.

10 |n the period 2003-2010, the level of overvaluation of the Brazilian real in relation to the
US dollar was almost 46.0%. Authors’ calculations based on scg (2016b).
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Figure 1. Current account balance (% of cpbpr) and real effective exchange rate,
1999-2015
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Source: Authors’ elaboration based on BcB (2016b).

This fact contributed to keeping inflation relatively low in this phase,
given the downward pressure on domestic prices. However, this process
has brought negative consequences for the Brazilian economy, of which
the following can be mentioned: 1) a severe deterioration of the current
account balance; 2) a change in the trade balance composition, whose
balance became highly dependent on primary products, and 3) a sharp
drop in the relative share of the manufacturing industry in GDP.

With respect to the effects on the current account balance, its evo-
lution, in parallel with the behaviour of the real effective exchange rate,
can be observed in Figure 1. It can be noted that the strong appreciation
of the exchange rate was associated with a significant worsening of the
current account, notably between 2003 and 2010.

As for the composition of the trade balance, which can be considered
an important indicator of the competitiveness of an economy, Brazil’s
exports have concentrated in commodities and lower value-added goods
(see Figure 2). As is commonly known, the dependence of the economy
on the price trajectory of primary commodities and low-tech products is
a problem because these are products whose prices and export volume
are more sensitive to changes in the international environment. This
sensitivity ends up increasing the external vulnerability of the country,
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Figure 2. Trade balance by technological intensity (millions of US dollars),
1999-2015
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especially in times when international liquidity cycles are reversed. Finally,
with regard to the negative effects on the manufacturing industry, the
real exchange rate appreciation that began in 1994 was associated with
a structural change in the composition of national production, resulting
in an extreme loss of the industry’s share in the total economy*’.

This significant decrease in the relative share of the industry in Gpp
signals the occurrence of a process of premature de-industrialization in
the period after the liberalization of trade and after the Real Plan. This
fact has been a major criticism of the model adopted by the Brazilian
economy in the 1990s, which has the 1TR as one of its central pillars'.

1 It is worth mentioning that the relative decline in industrial value added started a little
before the pre-opening period of trade, in the late 1980s. However, after 1994, the decline
was accentuated, so that the loss of share of the industry in cop could not be attributed
to the normal process of economic development, in which, in the long run, the service
sector advances relatively more and consequentially reduces the relative share of the
manufacturing and agricultural sectors.

12 For evidence on the premature de-industrialization in Brazil, see Oreiro and Feijo (2010)
and Nassif, Feijé and Araujo (2015).
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In the following section, an empirical analysis will be carried out to
investigate the effects of the implementation of the institutional frame-
work of monetary policy on the performance of the Brazilian economy.

4. EMPIRICAL RESEARCH ON THE EFFECTS OF MONETARY SHOCKS

This section tests the hypothesis that monetary institutions played a cen-
tral role in this process, especially after the adoption of the 1TR in 1999.
As already stated, after the adoption of the ITR, increasing the Selic rate
became the main tool to fight inflation, having, however, considerable
negative effects on the economy.

Hence, what we seek to investigate is how monetary shocks, repre-
sented by changes in the Selic rate, affected the variables central to the
economic performance in Brazil. Specifically, the intention is to measure
the effects of a rise in the Selic rate on prices, which is the main objecti-
ve of monetary policy, and its adverse effects on: 1) the Gpp growth rate;
2) the real appreciation of the domestic currency, and 3) the trajectory of
spending on the public debt service.

The methodology employed is Vector Autoregression (var)". The
variables used in the econometric analysis are as follows: Effective Selic
(annualized); 1pca; y is the physical production index (quantum) of
general industry (seasonally adjusted); RER is the real effective exchange
rate, and Debt is the internal federal security debt as a proportion of GDP.

The Selic rate is provided by the BcCB, the real effective exchange
rate is obtained from Ipeadata (2016), the industrial production index,
the GpP and the 1pca are calculated by 1BGE (2016a), and the stock of
internal federal security debt is provided by the National Treasury. The
debt/GDP ratio was calculated by the authors and all the variables are
used in logarithmic scale.

The period under analysis begins in January 2002 and ends in De-
cember 2015. The aim was to capture the period from the beginning
of the ITR implementation, that is, June 1999. However, due to the fact
that the industrial production series used started only in 2002, the period
could not be altered.

13 Details for the var methodology can be found in Hamilton (1994) and Enders (2004).
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In the estimated varR model we used the difference of the logarithm
of the series —a concept equivalent to the growth rate— to analyse the
dynamic interactions between the variables; the Selic is the variable
representing the monetary policy, the industrial production index rep-
resents the economic activity'®, RER reveals the changes in the Brazilian
exchange rate against its main trading partners, and Debt is the fiscal
policy variable.

The choice of the vaArR model with the variables in first difference
is justified by the fact that all series used are I(1), but do not have a
cointegration relationship. Tables A1 and A2 show the results of the
Augmented Dickey-Fuller (ApF) and Phillips-Perron (pp) tests for
the variables in level and in first difference. They indicate that the series
are not stationary in level but stationary at first difference and therefore
integrated of first order, I(1).

Thus, the model uses the Cholesky identification and the structural
VAR as a tool to identify the effects of monetary shocks on the mod-
el’s variables. In the first method, the order was: y, 1pca, Selic, RER and
Debt*. In the second, only the contemporary relationships of the Selic
and the 7pca in public debt were maintained, given the indexing. Regard-
ing the other possible contemporary relationships, it is believed that,
with monthly data, they are quite remote.

% The reason for using this proxy is because there are no data on the monthly cor in
Brazil. Thus, the series that is given is, in fact, an interpolation of the quarterly cop. More-
over, the choice of the industry’s cop as a proxy for the total cop of the economy is justified
by the fact that the behaviour of these variables is quite similar, even if the industry’s cop
represents less than 30.0% of Brazilian Gpr.

In the first method, the order was: y, irca, Selic, rer and Debt. The variable y was chosen as
the most exogenous because in this model we used monthly series and hardly industrial
production would respond, in the same month, to changes in the other variables of the
system. The contemporary effect of y on the irca is justified by the Granger causality test,
in the Appendices, Table A3, which indicated that y precedes irca. The same test shows
that y and irca precede Selic. Finally, rer and Debt are the most endogenous variables,
in the case of rer this is a variable very affected by expectations and can be affected con-
temporaneously by all the variables of the system. The Brazilian debt is indexed to irca, Selic
and rer can respond contemporaneously to these variables. Also, the cop ratio very with
variations in eop. The Granger Causality Tests can be used as a method to choose the vari-
ables in Choleski ordering considering that there is a positive correlation between the
probability of Granger causality and the contemporary causality between the variables.
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Figure 3. Effects of monetary shocks
Response to structural one S.D. innovations + 2 S.E.
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Regarding the chosen model, it can be highlighted that the results
of these two methodologies pointed out that the behavioural patterns
are very similar to the relationship between the variables studied, but
we have decided to present the results of the structural vAr because we
consider this to be a more realistic contemporary ordering. The results
ofa monetary policy shock can be seen in Figure 3 and Figure 4.

As for the effects of a rise in interest rates on industrial production,
used here as a proxy for GDp, there is a clearly negative effect that is
felt from the third month on and is reversed only after twelve months.
The explanation for this is that an increase in interest rates discourages
private investments, cools the economy and implies lower rates of eco-
nomic growth.
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Figure 4. Effects of cumulative monetary shocks
Response to structural one S.D. innovations + 2 S.E.
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As the series are stationary, the effects of a shock in the Selic on the
industrial production start to dissipate after one year (see Figure 3). But
when the shocks are accumulated (see Figure 4), the sum of the effects
are clearly negative, so that a positive shock in interest rates leads to
lower economic performance, represented here by the fall in the growth

rates of industrial production.

As to the effects of a rise of the Selic on inflation, it is known that
under ITR the aim of the BCB is to keep inflation within the established
target. In this sense, it adjusts the monetary policy instrument, that is,
the Selic rate, so that actual inflation converges toward the long-term
inflation target. As observed in Figure 4, a shock in the Selic initially
leads to an increase in prices, which only fall after ten months.
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Several authors that have analysed the effect of interest on prices in
Brazil found the initial impact positive (Modenesi and Araujo, 2013;
Luporini, 2008). Although the mainstream authors (Christiano, Eichen-
baum and Evans, 1996; Sims and Zha, 1998) stress the occurrence of
this unexpected effect as problems in the functional specification of the
BCB’s reaction function, especially due to the omission of variables, others
(Palley, 1996; Arestis, 1992) justify this by the rise in production costs
resulting from an increase in interest rates, which are quickly transmitted
to the prices, thus explaining the positive effects of an increase in interest
rates on prices. However, after the first months, the increase in inter-
est rates contributes to the reduction in inflation, as assumed by the 1TR.

Concerning the effects of a Selic rate rise on the exchange rate, in
an environment where financial openness implied liberalization of the
capital account and left the country subject to fluctuations in capital
flows, the rise in interest rates promotes a capital inflow and contributes
to the real appreciation of the exchange rate, making Brazilian products
more expensive than external ones.

Figure 3 shows an initially negative response in the exchange rate when
faced with an increase in the Selic rate, followed by cyclical movements
in the exchange rate. The cumulative effect of a shock in the Selic on the
exchange rate is negative, as shown in Figure 4. Thus, increases in the Selic
contribute to the real appreciation of the exchange rate, a fact which have
important effects on the long-term growth, especially in emerging and
developing economies, as many authors have pointed out'.

Finally, in relation to the effects of a monetary shock on public debt,
the monetary authority affects fiscal policy because the increase in the
Selic rate increases the payment of debt interest, implying the need to
increase the primary surplus to keep the debt/Gpp ratio. On the other
hand, a rise in the Selic rate may imply a reverse wealth effect. This is
because, as a significant part of public debt bonds are indexed to Selic, a
rise in interest rates increases the financial wealth of the agents holding

'8 In recent years a number of authors have supported the importance of the real exchange
rate as a key variable in a long-term economic growth strategy. According to them, to make a
range of products with higher value added and technological intensity, a competitive
exchange rate can result in higher economic growth in the long run. See, for example,
Rodrik (2008) and Bresser-Pereira, Oreiro and Marconi (2015).
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these bonds, which may end up stimulating the consumption of this
group"’.

Figures 3 and 4 show the negative effects on the economy of a rise in
interest rates on the debt ratio securities/GDP: Given an increase in the
Selic rate, the public debt rises (see Figure 4), despite the cyclical results
arising from a non-cumulative shock in the Selic rate (see Figure 3).

These results provide important insights for the analysis of the effects of
monetary shocks in Brazil. For this reason, it is possible to highlight two
central points: One concerns the functional problem of the transmission
mechanisms of monetary policy and the other concerns the causes of
inflation in Brazil, which jointly contribute to a reduced effectiveness
of monetary policy.

Considering the first point, that is, the existence of failures in the
functioning of the monetary policy transmission mechanisms, several
authors (Modenesi and Araujo, 2013; Carvalho, 2005; Souza Sobrinho,
2003; Carneiro, Salles and Wu, 2006) have pointed out that the existence
of problems in these mechanisms implies the need for higher interest
rates to contain rising prices.

The first problem, as already stated, is the significant share of public
debt bonds indexed to the Selic rate in the federal security debt. Contrary
to what advocates of the transmission mechanism of monetary policy
argue —according to which the increase in interest rates reduces the mar-
ket price of securities and makes the holders of such assets poorer—, the
public debt bonds indexed to the Selic, the so-called Financial Treasury
Bills (LFTs), are characterized by the ineffectiveness of such mechanisms.
This is because the increase in the Selic rate raises the income of LFT
holders, which eliminates the negative impact of the interest rate on the
price of securities and the wealth of its holders®®.

Another problem that leads to the poor functioning of the trans-
mission mechanisms of monetary policy arises from the structure and
functioning of the Brazilian banking system. This is due to the obstruction

17 Several authors such as Oreiro and Amaral (2008), Barbosa (2006), Carneiro, Salles and
Wu (2006) and Pires (2008) have analyzed how the management of public debt in Brazil
undermine the effectiveness of monetary policy.

18 Theoretical and empirical analyses of this subject concerning the Brazilian economy can
be found in Pastore (2006), Oreiro and Amaral (2008), and Andrade and Pires (2009).
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of the interest rate channel and the credit channel. Carvalho (2005), for
example, stresses that the absence of longer segments of financing in
the Brazilian credit market, whose main focus is on short-term credit,
implies that the stimuli generated by monetary policy are not transmit-
ted to these segments, such as investment financing. Souza Sobrinho
(2003) and Carneiro, Salles and Wu (2006) reject the effectiveness of
the credit chanel transmission mechanism on empirical grounds, due
to reduced depth of the Brazilian financial system and the high share of
directed credit in the total credit granted.

Another aspect that limits the functioning of the transmission mecha-
nisms of monetary policy is the existence of regulated prices (for instance,
telecommunication and eletric energy services). Sicsu and Oliveira
(2003), for example, suggest that regulated prices are rather insensitive
to the conditions of supply and demand because they are established
by contract or government agency and do not react to the monetary
policy. Since approximately 28.0% of the 1pca consists of regulated
prices, monetary policy needs to be even more contractionary in orden
to meet the inflation target, considering that this portion of prices does
not respond to changes in interest rates.

Finally, it is worth highlighting the importance of the real exchange
rate to affect the price levels. Several authors, including Belaisch (2003),
Minella et al. (2003) and Carneiro, Salles and Wu (2006), have, in fact,
presented estimates of the exchange rate pass-through coefficient for the
Brazilian economy. An increase or decrease in interest rates results in
variations in the entry and exit of foreign capital, causing a real exchange
rate depreciation when the inflow of capital is reduced and a real appre-
ciation when the inflow of capital is higher. This, in turn, significantly
impacts inflation (see Figure 5).

In addition to the direct effects of exchange rate variation on the price
of tradable goods, there is also the indirect effect on the domestic prices,
that being in the form of a variation in the cost of imported raw materials
and inputs and the substitution effect of domestic products for similar
imports, or vice-versa.

From these direct and indirect ways, the final result of a variation in
the exchange rate is expressed in the rate of inflation. In Brazil, between
2004 and 2008, for example, there was a tendency toward exchange rate
appreciation due to the increase in large net short-term capital inflows
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Figure 5. Relationship between exchange rate and inflation, 1999-2015
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Source: Authors’ elaboration based on BcB (2016a).

and improvement in the terms of trade, as empirically shown by Nas-
sif, Feijo and Araujo (2017). Although contributing to price control by
means of an increase in competition with domestic products given the
cheap imports, this appreciation proved harmful to some sectors of
the economy as it increased external vulnerability, discouraged exports
and generated deficits in the trade balance and the current account
balances. The result was an increase in the fragility of the economy which
left the country susceptible to exchange rate crises.

From 2008 on, although reversing in some moments, the exchange
rate followed a trajectory of depreciation, accompanied by a rise in
the inflation rate. Figure 5 illustrates the relationship between the ex-
change rate and the inflation rate in Brazil. The evidence shows that an
appreciation in the exchange rate contributes to a reduction in inflation,
whereas an exchange rate depreciation has been accompanied by rises
in the rate of inflation. This indicates that the exchange rate has been a
central mechanism in the transmission of monetary policy in Brazil.

The conclusion regarding the transmission of monetary policy in Brazil
is, therefore, that changes in monetary policy are not fully transmitted
because of problems in the transmission mechanisms of asset prices,
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interest rates and credit. This ends up making the monetary policy effects
highly dependent on the exchange rate level.

Regarding the relevant causes of domestic inflation under the 1TR, the
basic assumption is that inflation is essentially a monetary phenomenon.
This considers only demand inflation, which should be combated by
raising interest rates, the main instrument of monetary policy. In this
light, the strictly non-monetary causes of inflation, such as changing
expectations, an inertia phenomenon and a shock in costs, are neglected.
This clearly seems to be the case of the Brazilian economy.

An alternative analysis of the causes of inflation, however, can be
found in Lavoie (1992), Davidson (1994) and Sicsu (2003). They offer
a more comprehensive explanation of the causes of rising prices, such
as the decision-making process of the leading price setters, the market
structure, interest rate, exchange rate, and wages. In these cases, the
inflationary process usually originates in the supply side, regardless of
the conditions of demand and the level of employment.

Although the contractionary monetary policy, via increases in interest
rates, may be effective in reducing inflation that originates from supply
shocks, it ends up attacking the effects of inflation and not its causes. To
attack its causes would require the adoption of active economic policies,
such as, tax policy, directed monetary policy and exchange rate policy,
among others.

A suitable procedure, according to this alternative approach to the causes
of inflation, would be to identify what the real cause of inflation is in each
moment and to act with anti-inflationary measures commensurate with
their different causes. This is because the use of contractionary monetary
policy to contain an inflationary process originating in the supply side does
not contribute to eliminating the cause of the problem. By reducing the
inflationary phenomenon to purely demand inflation, the ITR may, there-
fore, compromise economic performance, generating an excessive rise in
interest rates, which greatly affects output and employment.

In this regard, Modenesi and Araujo (2013) show that the sensitivity
of inflation to interest rates is low'. Through the estimation of a VAR

19 Modenesi and Modenesi (2015) offered a literature review of this, quoting Favero and
Giavazzi (2002) and Holland (2006).
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model, they conclude that an increase in the Selic rate has a reduced
deflationary impact. Thus, the BcB would need to keep it at levels ex-
cessively high to have inflation targets minimally met. The effect of a
Selic rise on the level of activity is clearly negative: The economy slows
down. It is here that the authors identify a problem in the transmission
mechanism: An increase in interest rates contracts aggregate demand;
however, the economic slowdown is not fully transmitted to the prices.
That is, the cooling of inflation is disproportionately less than the fall
in economic activity.

In line with this analysis, the conclusion that can be drawn on the
effects of monetary shocks in Brazil is that the problems related to
the transmission of monetary policy, as well as the inflation diagnosis that
is restricted to demand shocks, lead to a loss in the effectiveness of this
policy under the 1TR.

5. CONCLUDING REMARKS

This article analysed the relationship between monetary institutions
and macroeconomic performance in Brazil, under the hypothesis that
monetary policy has been ineffective with respect to controlling infla-
tion, and at the same time has generated high costs for the Brazilian
economy.

With respect to the performance of the Brazilian economy since the
adoption of the ITR, we can conclude that: 1) inflation still remains at
relatively high levels compared to international levels; 2) interest rates
have registered extremely high levels, and 3) economic growth has been
low and unstable, while the real exchange rate has followed a tendency
toward appreciation. In addition, the economy presented a tendency to
expand internal and external imbalances, represented respectively by the
deterioration of both public accounts and balance of payments accounts.

One explanation for these results is that the monetary institutions
have been less effective in achieving inflationary stability and, above
all, economic growth. The fundamental question discussed was that the
ineffectiveness of price stability in Brazil has two main causes, namely,
the existence of failures in the transmission mechanisms of monetary
policy, and the diagnosis of inflation not always being correct, given
that the 1TR assumes that it is always a phenomenon of excess demand

| 94 | IE, 77(304), abril-junio de 2018



and that the interest rate must rise against these shocks so that inflation
converges to the set target.

On the first point, the analysis pointed out that the changes in the
Brazilian monetary policy are not fully transmitted to output and
prices because there are problems in their transmission mechanisms
relative to asset prices, interest rates and credit. This implies that, for
the policy to take effect, the interest rate levels need to be higher and the
exchange rate level, which is the main transmission channel of monetary
policy in the country, has to be at lower (appreciated) levels.

With respect to inflation being normally misdiagnosed, it is possible to
cite several other determinants of inflation. These are the decision-making
process of the leading price setters, market structure, a certain rigidity of
prices, interest rates, exchange rates and wages. In these cases, although
the contractionary monetary policy, via increases in interest rates, may
be effective in reducing inflation that originates from supply shocks, it
ends up attacking the effects of inflation and not its causes.

In view of the foregoing, the main observation that can be made is
that, since the Brazilian monetary institutions have harmed macroeco-
nomic performance, and at the same time been ineffective in controlling
inflation, a redesign of these institutions is essential for the resumption
of economic growth.

Among the redesign suggestions for the monetary institutions, which
in our view could help improve the results of effective inflation and
economic performance, is the adoption of a more flexible version of
the 1TR, in which the objective of price stability is accompanied by a
commitment to maintain the stability of output. This is indeed the case
in some countries that have adopted this type of regime, for example,
Australia and Canada.

Other flexible versions of the 1Tr could be the adoption of a broader
period of convergence for the set inflation targets, for example, to eighteen
and twenty-four months, and the use of a core inflation measure that
captures the tendency of prices and disregards disturbances resulting
from temporary shocks captured through the use of the indexation
process. All these changes, without harming stability, could be more
appropriate for a developing economy like Brazil.

In addition to economic growth, some authors, like Yellen (2014),
suggest that monetary policy can have exchange rate stability as one of
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its goals. The empirical evidence presented in this research showed that
exchange rate had a tendency to appreciate and, despite its benefits for
controlling prices, the exchange rate appreciation implied deficits in
the current account balance of payments and contributed to the strong
tendency to “reprimarization” of the export basket and the premature
de-industrialization that is taking place in the Brazilian economy. In
this sense, the adoption of measures that allow the management of the
exchange rate and that lead this variable to more appropriate levels of
economic growth would be essential and would encompass the reduc-
tion of the interest rate, the purchase of international reserves and the
adoption of measures of capital controls.

One last suggestion would be to work on the problems that involve
failures in the transmission mechanisms of monetary policy in Brazil,
highlighting here the question of price indexation. As mentioned earlier,
the indexation is still an important component of Brazilian prices, either
because a large part of the administered prices is corrected according
to an indexation rule, or because a significant portion of the public
debt bonds are indexed to the interest rate which is the instrument of
monetary policy.

In light of this, it is important that some measures are taken to reverse
the inflationary inertia. Such measures can include changes in the com-
position of the public debt, prioritizing fixed-income securities to the
detriment of indexed, and having the Brazilian government endeavour
to adopt measures involving de-indexation of public taxes and regulated
prices of the economy. <
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APPENDICES

Table A1. Augmented Dickey-Fuller test: level and first difference

logSelic 6 -0.80 -4.01 -3.43 -3.14
logipca 0 -0.76 -4.01 -3.43 -3.14
logrER 1 -2.93 -4.01 -3.43 -3.14
logy 0 -0.74 -4.01 -3.43 -3.14
logDebt 0 =277 -4.01 -3.43 -3.14
DlogSelic 6 -13.61 -4.01 -3.43 -3.14
Dlogirca 0 -5.09 -4.01 -3.43 -3.14
DlogrER 0 -3.94 -4.01 -3.43 -3.14
Dlogy 0 -13.25 -4.01 -3.43 -3.14
DlogDebt 0 441 -4.01 -3.43 -3.14

Note: ADF at level with trend and intercept.

Table A2. Phillip-Perron test: level and first difference

Selic 9 -1.59 -4.01 -3.43 -3.14
IPCA 8 -2.78 -4.01 -3.43 -3.14
exchange 4 -0.32 -4.01 -3.43 =314
Ind 0 -0.74 -4.01 -3.43 -3.14
Debt 4 =211 -4.01 -3.43 -3.14
DSelic 3 -4.15 -4.01 -3.43 -3.14
Dipca 4 -5.26 -4.01 -3.43 -3.14
Dexchange 4 -13.53 -4.01 -3.43 -3.14
DInd 1 -13.10 -4.01 -3.43 -3.14
DDebt 0 -16.07 -4.01 -3.43 -3.14

Note: pp at level with trend and intercept.
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Table A3. Pairwise Granger causality tests

Null hypothesis:

DlogSelic does not Granger cause Dlogy
Dlogy does not Granger cause DlogSelic
DlogreRr does not Granger cause Dlogy
Dlogy does not Granger cause DIogrRER
Dlogrpca does not Granger cause Dlogy
Dlogy does not Granger cause Dlogrpca
DlogDebt does not Granger cause Dlogy
Dlogy does not Granger cause DlogDebt
Dlogrer does not Granger cause DlogSelic
DlogSelic does not Granger cause DIogRER
DlogSelic does not Granger cause Dlogrpca
Dlogrpca does not Granger cause DlogSelic
DlogDebt does not Granger cause DlogSelic
DlogSelic does not Granger cause DlogDebt
Dlogrprca does not Granger cause DIogrRER
DlogreRr does not Granger cause Dlogrpca
Dlogrer does not Granger cause DlogDebt
DlogDebt does not Granger cause DIogRER
DlogDebt does not Granger cause Dlogrpca

Dlogrpca does not Granger cause DlogDebt
Note: Estimated with 3 lags.

Obs.

165

159

165

165

159

165

165

159

159

165

Araujo et al. - Macroeconomic performance in Brazil

F-Statistic

0.17619
6.33409
3.31709
2.95459
0.17619
3.32209
0.08491
0.25591
1.49599
0.01565
1.05692
3.81191
0.46171
0.60276
10.6629
0.53709
6.82166
0.66900
1.99181

3.32756

Prob.

0.8386
0.0023
0.0389
0.0551
0.8386
0.0386
0.9186
0.7745
0.2273
0.9845
0.3499
0.0241
0.6310
0.5485
5.E-05
0.5855
0.0014
0.5107
0.1398

0.0384
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