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ABSTRACT

This work aims to analyze the Brazilian inflatiopgarocess between 2000 and 2009 from a multisector
point of view. To do so, we present a structuraoseposition analysis methodology to be appliechto t
Input-Output Price Model. Based on the assumptian tinder normal conditions of a market economy,
inflation is largely caused by increases in promurcicosts, we evaluate the results for the Brazilia
economy in 2001-2009. We divide the period int@¢hphases. In the first, 2001-2003, the major cause
of Brazilian inflation is the nominal exchange raféhe second, 2004-2005, sees increases in the
importance of commodity prices and wages. In tls pdase, 2006-2009, labor cost exerts the most
important influence on the inflation rate, and daethe behavior of income distributive variabldse t

service sector becomes an important factor in ttdaeation of the inflation rate in the Brazilian
economy.
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INTRODUCTION

In 2000-2009, Brazilian inflation behaved heteragmrsly. From 2001 to 2003, the Brazilian
inflation rate was high, with a double-digit aveeagnd from 2004 on, it began to fall. This dechves
more pronounced as of 2006. In addition, the factesponsible for the inflation dynamics were dédfe
throughout the decade.

From a heterodox perspective, the extension okftfextive demand principle for the long term
and its use to explain economic growth leads touh@erstanding that the productive capacity of the
economy is endogenous. A logical consequence sf éhdogeneity is the understanding that under
normal conditions of operation of a market economfyation is a phenomenon predominantly caused by
increases in production costs.

To analyze the Brazilian inflationary dynamics, gteictural decomposition methodology applied
to the input-output price model matrix is present@then, the results of the application of this
methodology are interpreted with the purpose oflarmg the Brazilian inflationary process in the
period 2000-2009, in the light of the so-calledfBus Approach, starting from the understanding that
under normal conditions of functioning of a capgiaeconomy, inflation is predominantly costly.thre
description of the inflationary process, the relaship between the factors responsible for theafiokh
dynamics and the behavior of the key distributiseables is discussed.

In the analysis, the effects associated with stratidecomposition, which involve changes in the
technical coefficients of production and the disitional variables associated with price formatisungh
as exchange rate, unit labor cost and profit margire evaluated.

The database used in the analysis consists ofyifterS of National Accounts (SNA), made available by
the Brazilian Institute of Geography and Statis(lIEsGE, is the acronym in Portuguese). More prdgjse
we use the price model constructed from the dagabbthe Input-Output Matrix (IOM). One difficulty
associated with this database is the large timaldgwhich it is made available and the disconitynof

the matrices (and associated auxiliary tables)dhaproduced only once every five years. The wbrk
Neves (2013) fills the gap associated with theahsauity, because the author updates the mattares
the auxiliary tables) from 2001 to 2009, both atrent prices and at constant prices, within the
parameters of the System of National Accounts Refe 2000 for the years in which the IOM is not
made available by IBGE.

This work advances the application of structuralameposition; it covers a new field, associated
with the input-output matrix price model, becausis exercise is traditionally executed for the ditgn
model. In addition, it contributes to the discussad the determinants of Brazilian inflation in tiear
2000 by applying an unprecedented methodologytimasing the effect of the key distributive variabl
of the price system, taking advantage of an integralatabase, which is the System of National
Accounts.

The objective of working with the period 2000—20620 complement the explanation that has
been reasonably consolidated for the inflationapcess in the first decade of the century, showlirad
some elements can still be further developed.

From the point of view of structure, this work isided into six sections beyond this introduction.
Section 1 presents the theoretical basis. Sectipre@ents the structural decomposition methodotdgy
the inflation rate and profit margins. Section dlaxs the criteria used in the separation of @t in
sectors with international prices and sectors witimestic prices. Section 4 describes the Brazilian
inflation process based on the results of the gtratdecomposition and the theoretical framewa&di
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Section 5 presents the results of the decomposifigmofit margins. In the last section, the cosan is
provided.

| — Inflationary Process

An open economy has two processes of price formafibe first is associated with goods that
follow a domestic pricing process and depends pragiantly upon the evolution of production costs.
However, the second is related to goods that fohownternational reference price, which dependasup
the prices of the goods themselves in internatiogf@rence currency and the nominal exchange sate (
Aukrust 1977, Frisch 1977 and Edgren et al 1969).

Thus, as a first approximation, we can representrifiation rate as follows:

m = xm_; + b(Y,— Y{) + h (D
M = g, + T (2)
where X is the coefficient of inertia, Y* is thetpatial output, and Y is the effective demand pidhy,
represents a cost shoak, ; corresponds to the inflation rate of the previpasod,m, the inflation rate
in foreign currency of the goods that follow anemmational reference price, e represents the ndmina
exchange rate, argl, represents the rate of growth of the nominal exgbaate.

Equation (1) shows that the current inflation rateoods that follow a domestic pricing process
(nP) depends, in principle, upon the inertia comporwrinflation, the output gap (difference between
the effective demand product and potential outpnt) changes in cost componéniquation (2) shows
that inflation for goods that follow an internatarpricing processnf) depends upon both the trajectory
of the nominal exchange rate and the price of gaotise international market.

We can express the current inflation rate of thanemy as follows:

T = d.mP + (1—d).n} 3)
where d represents the share of goods with domgssties in the economy as a whole, and (1-d) that o
goods with international prices.

Thus, the current inflation rate can be expressdolbws:

e = dxme_y + db(Yy — Y{) + d.h + (1 — d)ge, + (1 — d). 7} 4)

For goods with a domestic price, the factors tledemnine the offer price are labor productivity,
nominal wage, profit margins, exchange rate anermational commodity prices. The production costs
plus the mark-up that characterizes each sectecafiomic activity determine the price of supplyttos
type of good, as will be evident later.

Starting from the idea that the growth processimglamentally demand-led and that investment follows
the logic of the capital stock adjustment principlee can argue that the productive capacity of the
economy is determined endogenously by the grovithataggregate demahtd One consequence is that

2 For a discussion of the distributional consequsmdeursuing an inflation target from a structistgberspective, see
Barbosa-Filho (2014).

% This description of the growth process is basetherSraffian Supermultiplier model. For an analyai this type of model,
see Serrano (1995a, 1995b), Freitas and Serrari¥ (2D15) and Serrano and Freitas (2016). Recestijme Kaleckian
authors have used a version of the model; see €a@fi16) and Allain (2015). For an analysis of ithigationary process
based on this type of approach and that stressemnttogeneity of the potential product in the ltergn, see Serrano (2006).

* This argument is based on the hypothesis thatgia restriction of supply to the growth of the Bian economy is given
by the stock of available capital. The presenca tfrge labor surplus (Lewis, 1954), coupled witbchanisms that tend to
make the supply of labor endogenous, make the ladyoe not a relevant constraint to the growth pescin the Brazilian
economy. Among these mechanisms are the incredabanforce participation rate in the expansivagsds of the economic
cycle, changes in immigration rules with the aimrafucing an increase in the supply of labor, aneinean increase in the
labor-force participation rate and birth in timesgoeater prosperity. Finally, the very growth abbr productivity tends to
follow the growth of the economy, mitigating theepsures on the labor market.

® From this perspective, the main obstacle to dertesidgrowth in the Brazilian economy is the balamfepayments
constraint. Based on the Latin American structataliadition (see Prebisch, 1949), the balanceagfrients constraint is a
financial constraint related to the fact that theZllian economy does not emit currency that isirdarnational payment
medium such as the US dollar, currently. The onlgans of paying off your foreign engagements is litaio foreign
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the output gap tends to disappear as long as tieafmd product adjusts in the long term to aggtega
demand. Thus, the second term of equation (4) atemds to be zero, making aggregate demand not a
source of permanent pressure on inflation in the kerm. The counterpart to this point is thatdbee of
inflation is explained by the evolution of producticosts over time.

To better discuss the inflationary process, whichsists of the rate of growth of the price level,
we must first understand how the price level islaxged. Using the specification adopted by Gomes
(2016), we can express the production price asvii

_ l_)t = M- Cpq (5)
where P = pricey = mark-up and C = unit cost.
P1 = pe—1.C— (6)

Prices are formed based on a mark-up on unit cbstsrved from the previous period. This mark-
up is a reflection of the characteristics of ea@ttar and the process of capitalist competition
(1+1).Pog = (14 8)-He-1- (1 + 80).Cy (7)
The unit cost depends upon the intermediate consompf goods with domestic prices, goods
with international prices and unit labor costs. (ir@mminal wages and labor productivity).

C=[@P+meP)(1+T)]+ [@] (8)

The taxes on products (T) also affect the priceabse they also constitute the costs. In the
model, taxes on the payrol|,Jtare embedded in the unit labor cost.

To facilitate the understanding of the model andparticular, to make some results more explicit,
the expression denoting the unit cost will be medif

C=t[(@P+m.eP")+ (%)] 9)
=1+ (a.P+ m.e.P¥) T4 (%) . (10)
(a.P+ m.e.P*) + (%) (a.P+m.e.P*) + (%)

The variabler works as a sort of mark-up related to the effeet the taxes imposed on both
domestic and imported intermediate consumptionthadinit cost of labor exerted on the (unit) cadts
production. The tax rate depends upon taxationntermediate consumption, the share of intermediate
consumption in the unit cost, taxation on the labbr cost and the share of the unit labor costénunit
cost of the product. Any change in taxation affgmtsduction costs. Just as the aliquot is different
between the intermediate consumption and the ahdrlcost, any change in their share of the urst co
(total) will also affect the final tax rate on tgeod.

Assuming that the coefficient associated with imediate (m) and household consumption (a)
remains unchanged, from (11), we can express teeofachange of costs that can be approximated as
follows:

gc =8t Ga-T[D + Om. (T[* + ge) t Ow. (gw - gb) (11)
wherec, = share of the intermediate consumption of gooitls domestic price in the cost in the previous
period; o, = share of the intermediate consumption of goods wmternational prices (in domestic
currency) in the cost in the previous perieg;= share of the unit labor cost in the cost in ihevious
period;ntP = rate of inflation of the intermediate consumptif goods with domestic prices: = rate of
inflation of the intermediate consumption of goedth international prices in foreign currency; agd=
rate of growth of variable i.

Because prices are formed by a mark-up on the ptmatucosts of the previous period, we have
the following:

exchange (dollars) you can use for your actual famehcial transactions with the rest of the worfdus, during currency

shortages, the economy might be forced to slow ditsvgrowth rate and/or devalue the exchange matthe latter case, we
would have an important source of inflationary pugs. For an analysis of the external constraipothesis, see, among
others, Medeiros and Serrano (1999), and for alysieaf the role of this restriction in the caddl® Brazilian economy, see
Medeiros and Serrano (2001).

® As discussed above, coupled with the trend ofepgravitation around the offer price, we have thecess of capital

migration equalizing the returns. The determinaftmark-up will be discussed later.



T = g, + 8t T 04 T—1) + Om. (ge(t_l) + T[Et_l)) (12)
+ Ow- (gw(t_l) + gb(t_l))

Therefore, for goods that follow a domestic pricprgcess, the evolution of costs, such as taxes
on products, prices in domestic currency of gobds fiollow an international pricing process and uhé
labor cost (hominal wage and productivity), andgbetor mark-up explain the increase in prices.

The second "type" of price relates to goods on kipidces are formed internationally, such as
iron ore. The price of these commodities dependmupe dominant technigqliethe wages and the
interest rate, expressed in currency of internatiairculation (dollar), in the countries that pooe these
products using the dominant technique. The quataticdhe domestic market depends upon the nominal
exchange rate (e) and the price prevalent in tteenational market (P*). In this case, the pricat gxerts
the gravitational power is the price that prevailsthe international market in units of the domesti
monetary standard.

Here is an important qualification. In the case¢hafse goods, it does not appear very reasonable to
imagine that a change in the international priceoaal currency (e.P*) will not affect the priceariged
by domestic suppliers of such goods. Because obtigenpt to equalize the yields, the price sethi t
domestic market by domestic producers tends tomthteinternational price. Even when in the dongesti
market, most of the supply is supplied by domegtmducers, products that have the characteristic of
price formation in the international market, such cmmmodities, tend to follow the observed price
behavior of the international market. If producees a market price lower than the internationanezice
price, they would waste profitability because tlweyld export to an infinitely elastic demand; afdy
they set a price lower than the market price. éndase of a fall in international prices, to imagihat the
domestic producers would maintain the constantepailso appears unlikely, because all buyers could
import the cheaper good at an initially infinitedlastic (or simply very elastic) price. Thus, whesrea
good has the characteristic of having an internatioeference price, the long-term trend is thatghce
prevailing in the domestic market is the price tisain force in the international market converietb
local currency (e.P*).

The distributive consequence of accompanying arnational reference price and the consequent
discrepancy between the market price and the osisare that the mark-up is determined endogeyousl
Price formation is not performed by adding a maskan production costs; in fact, the mark-up is
"residual”, determined by the difference (or morecgsely, by reason) between the price in local
currency of the asset and the cost of productiomh@ current period).

P = e;. P = 1. Gt (13)
e Py (14)
He = C,

If the offer price of the domestic producers is éowthan the market price, they have the
competitiveness to produce and sell in the domestitinternational market. Excessive demand can be
met by imports. For domestic demand or supply tecainternational prices, the country's economygimu
be "large." In this case, the international supplyuld not be as elastic at a given market price, as
discussed above, due to the size of the domesiitety. Note that even so, the proposition thajptie
in the domestic market accompanies internationaéprcontinues to be valid. Moreover, a contractibn
aggregate demand with the aim of generating evemall effect on the prices of these commodities
might be innocuous, because some change at theatitenal level, such as an expansionary policy in
another country, can cancel out this effect.

Returning to equation (2),

T = ge, + T (2)

Instead of the evolution of the price level beirgedmined by the evolution of production costs, it
is the evolution of profit margins that is detersdnby the evolution of costs (see Edgren et al9196
The evolution of the price of goods with internatib prices depends exclusively upon the excharige ra

" These commodities can therefore suffer zero oostzero influence on the demand for them in @qadar country.
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and the international reference price. Thus, we @atain an equation to explain variations in profit
margins, as follows:
Bu= 8e+ T —gc
gu= e+ —[gr + 0,1 + op (" + 80) + 0Oy (8w — 81)]
gu = (1-o0p).(M" +ge) — 8¢ — O-a-T[D — Ow. (8w — 8b) (15)

The increase of goods with international pricedomestic currency has two effects: the increase
in revenue and the increase in production costsalee production is achieved through the acquisdfo
internationally priced inputs, the exchange devadnaand/or the increase in international priceseréhe
cost of production. However, as seen in equati@), the revenue growth is greater than the increase
production costs becausg, is less than one unit. The increase in the pridedal currency of goods that
follows a world reference value, even under cossgure, expands from profit margins.

Although for goods with domestic prices, costs daiee the evolution of the price of the final
good, for goods with international prices, thedctpry of costs affects the evolution of the profargin.

Il — Structural Decomposition Methodology

The methodology used to analyze the Brazilian fiatery dynamics from 2000 to 2009 was the
structural decomposition applied to the Input Padi+O) Price Model. The construction of the I-O
Price Model is based on the data present in theti®ptput Matrix. As Miller and Blair (2009) shovt,
is possible to measure the effect of each compaufeifite cost of production on the price of each@ec
of activity. The application of structural decompios to the Price Model allows us to perform the
(structural) decomposition of the growth rate & irice level, that is, the decomposition of thitation
rate. The objective is to isolate the effect offeatthe elements of cost to evaluate the influesfogach
of them in the inflationary process.

The methodology of the structural decompositiorth& inflation rate from the Price Model is
presented in Gomes (2016). In this work, all diffies are also registered for the execution of the
decomposition and some differences in relatioftédecomposition of the quantity model. The obyecti
of this work is to show the final format of the degposition to discuss the inflationary process iazi.

Starting from Gomes (2016), we can decompose ftegion rate as follows:

m=An+fi+q+pm+f+t+m+s$§ (16)

whereA is the (transposed) matrix of domestic technicafficients; is the column vect8mwith the
inflation rates of each activityf is a vector that captures the relative price ckao§ national
intermediate consumptiof; is a vector that captures the relative volume gbasf national intermediate
consumptionf is a vector that reflects the influence of taxegpooductspm is a vector that captures the
influence of the variation of profit marging;is a vector that reflects the influence of unhda cost,
mixed income and other subsidy-free taxas;is a vector with the rate of inflation of the inmjeal
intermediate consumption and with the change dtiked volume of each activity; and finallg, is a
vector with interaction terms involving the prevatyidefined variables.

As discussed in the previous section, an econongybwo processes of price formation, the
pricing of goods that follow an international refece value and a strictly domestic pricing process.
Although for goods with internal pricing, produgaticosts determine the price of the final good glmods
that follow an international reference price, ttaiable to be determined by production costs iditpro
margins.

First, we will solve the system for inflation raténat is, to execute the decomposition for the
goods that follow a domestic pricing process, #s\ics:

n=I-A"w"+I-A1g+T-A)pm+ (I-A)1f (17)
+A-A)H+I-ATm+I-A)"1s
where(I — A)~1 is the impact matrix of the Leontief price model.

8 All vectors involved are column vectors.
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To illustrate the meaning of each of the matriaed @ allow the understanding of the meaning of
the structural decomposition and of each of itanelets, a simplified 2x2 (two products and two
activities) model was assembled. The Brazilian trputput Matrix, which is the basis for the
construction of the 1-O price model, is a 55x55 elod

ST -1 [ﬁuan(o) + T31221(0) -1 [Q11a11(0) + G21221(0)
={I-A ~ ~ + I-A ~ ~
[T[Z] ( ) T15215(0) + T,2a,,(0) ( ) 412212(0) + G32232,(0)

+(I-A)? %PMlpml(O)
8ppo P, (0)
+(1—A)1 Tyrcrule (0) + Gy o ule1 (0) + 8y, miy (0) + 8ypy0t1(0)

_T[ULCZHICZ(O) + aULCZUICZ (0) + ngzmiZ (0) + go']*ZOtZ (0)
01 £1(0) + G t1(0) + (- A)1 [T[mlml (0) + Gn1m;(0)
[T2t2(0) + G t2(0) Tz M3 (0) + gmom, (0)
511211 (0) + 521251 (0) + syiculc1 (0) + sy m; (0) + 544 (0)
1512812 (0) + 522822(0) + syulcz (0) + 5pzm; (0) + si2t,(0)

+(1-A)"1

+(A-A)1

with
S11 = MqTqq + M1 + T1q11 + T T1q11
S21 = MM + Ma{21 + Ma1q21 + M2T21(21
Sm1 = Mm1qdm1
St1 = Tt1qT1
Sulc1 = MyLc19uLci
S12 = MMy + M1z + M1z + T2
Sa2 = MMy + Ma(zn + Ma2(22 + MR 2,
Sm2 = Mm2qm2
St2 = TT2qT2
Sulc2 = MyLcz2quLc2

whereft = change in relative prices of the variable in gjice’; § = relative volume variation of the
variable in questiorg = nominal growth divided by the volume growth béttotal output (TO)a;(0)=
intermediate consumption of product i by activitgiyided by the TO of activity j in the base year;
pm;(0) = profit margin of activity j in the base yearlc;(0) = unit labor cost in activity j in the base
year;mi;(0)= mixed income divided by the TO of activity j inet base yeant;(0)= other taxes free of
subsidies divided by the TO of activity j in thesbayear;t;(0) = product taxes divided by the TO of
activity j in the base year; amd;(0) = imported intermediate consumption divided by T of activity j

in the base year.

With the inflation rate of each activity, to arrie the inflation rate of the whole economy, we
simply multiply each activity by its respective papation in the TO and add their respective
contributions. Thus, we will have the contributioheach effect, in each of the activities, to theerof
inflation of the economy (that is, the inflatiorteaf the TO at basic price).

It is important to try to interpret the economigrsficance of each of the effects associated with
the decomposition of the inflation rate.

The combination of inputs used in production cassaf a basket, which can change in price
differently from the evolution of the general leval prices or the quantities required for productio
differing from the evolution of the total produatiof the economy.

The relative price effect is associated with ther@ase or reduction of the input basket used in
production due to the input-basket price path {cdstinct from the total economy production-price
trajectory. If the relative price effect is poséiynegative), the price of the input basket growsearless)
than does the price of the TO, raising (reducihg)technical coefficient.

° In matrix algebra, the symbol "*" is often usedéter to the vector diagonalization operator imatrix whose elements on
the main diagonal are the elements of the origieators. The symbol here bears no relationshipitousage.



7

The relative volume effect is associated with clesnigp the input basket toward the more or less
intensive use of domestic intermediate consumppien unit produced. This effect modifies the value
(cost) of the input basket. Therefore, wheneverpdticipation (at constant prices) of the intermassl
consumption in the final product increases, thatret volume effect is positive and the cost of
production increases, and whenever input participas reduced, the relative volume effect is negat
and the cost is reduced.

One more element to explain the rate of inflat®thie cost of labor. The unit labor cost effect can
be broken down into two patfsthe growth of the nominal wage (the “price" oé tvage bill), which
increases the costs of production; and the evailwfdhe unit labor requirement (the "relative vokl' of
the wage bill), which is nothing more than the irseeof productivity growth. Thus, when producticer p
employee, productivity, increases (decreases)utiielabor requirement falls (increases) and thé un
labor cost decreases (increases).

The increase in inputs and the increase in thkitive volume also pressure production costs. The
nominal growth of profit margins, mixed income aotther subsidy-free taxes divided by the growth in
the volume of TO, that is, the nominal expansion yn@t produced of the variables in which growth
cannot be broken down into price and voliiere the last elements with economic value of
decomposition. As mentioned, the terms of intecactare recorded to obey the identity behind the
decomposition of the inflation rate, even when thsynot interpreted.

All effects associated with the decomposition ob@d® with domestic prices are effects from the
perspective of vertically integrated sectors. THosgxample, the effect of unit labor cost (UL@ncbe
divided between the increase in the average wagd tifiks in the productive chain and the produtyi
effect of all stages of the production process. Uh€ effect measures the contribution to the indlat
rate of the labor increase in all stages of pradaand not only in the last stage.

As discussed above, for goods that follow an irsteomal reference value, the increase in
production costs explains the evolution of profiargins, because the price in the domestic market
depends upon the international price and the ndmeixzhange rate. Thus, instead of solving the syste
for the rate of inflation, as in equation (16), @an solve the system for profit margins.

pm=n— (An+R+qG+Ff+t+m+59) (18)

To solve the system for growth rate of profit masgiwe must pre-multiply the two sides of the

equation by a diagonal matrix such as the following
1

pm; (0)

f= 1
pm;(0)

The matrixf is used so that we can solve the matrix equafi8h for the proportional variation of
the profit margins of the internationally tradeatses. Each cell in the main diagonal must bedilth
the corresponding profit margin of the activitytive denominator and the value one in the numeratat,
all other cells must be filled with a value of zero

Solving the system for profit margins,

fpm=frn-f(An+fi+q+Ff+t+m+3) (19)

Equation (19) allows us to solve the system for dmnomy as a whole (55 activities).

Represented in our 2x2 model,

% The IBGE discloses the wage bill and the numbewarkers employed by activity, allowing the caldida of the average
salary and the level of employment by sector.

" For gross operating surplus, mixed income andrathbsidy-free taxes, National Accounts data predity the Brazilian

Institute of Geography and Statistics (IBGE) do p&tsent series at prices of the current year ainithe price of the previous
year, preventing the dismemberment of the nomiaghtion in price and volume variation.



[gle] —f Tt1] _f [311(0) 321(0)] [“1] _f [ﬁnan(o) + ﬁ215121(0)]
gemzl L2 lag2(0) ay(0)f1m "[12a12(0) + Tzza2,(0)
[G11211(0) + G21221(0)
"112a12(0) + G2za2,(0)
[ Ttycaule (0) + Gurcruley (0) + gmpymiy (0) + Eorq0t,(0)
[TtyLczulcz(0) + Gurczulcz(0) + Emzmiz(0) + gorz0t2(0)
[mt:(0) +4,t,(0)] [nmlml(O) + qmlml(O)]
| Tot2(0) +q,,t2(0) 1Ttmam; (0) + Gmem,(0)

511211 (0) + 521321 (0) + Syicrules (0) + sp1my(0) + sty (0)]
"1512a12(0) + 552252(0) + syicaulc;(0) + 55,,m5(0) + 52t (0)

The evolution of profit margins depends upon thewgh rate of the good in the international
market and the variation of the nominal exchande, nahich determine inflation in local currency and
the growth of all cost variables. The decompositi@nproposed in equation (19) does not work with
vertically integrated sectors for two reasons. Titst is that the system solution for profit margidoes
not produce a result such as the decompositiohediriflation rate, and the second is the fact that
analysis is performed for goods with internatiopates. Because the goal is to evaluate the behafio
profit margins, working with the vertically integeal sectors is not the most productive alternatice.
example, let us suppose that the unit cost of lgbew in the production of goods with international
prices that are used as input in the "last round'the production of a given final good with an
international price. Like the final good, the inpwtlso present international prices; therefores most
important to observe the increase in intermediatesgemption for the "last round” of the production
process. Working with vertically integrated sectaén® increase in the unit labor cost in the eadiages
of the production process would be mixed with theréase in the last stage. We would not therefore
analyze the evolution of the margins properly. Aitgh for domestic goods, the most interesting is to
analyze the behavior of the inflation rate thinkingertically integrated sectors, to analyze thelation
of the margins of profit of goods with internatibaices is more interesting to observe what octors
the costs in the last step of the productive ch@iinus, we can separate everything that occurretien
previous steps — within the effect called internaggliconsumption, of everything that occurred inlése
step. All of the effects that were already preserthe structural decomposition of domesticallycpd
goods remain present, but their influence is retetdi to the direct effect and is no longer theatiend
indirect effects combined. As stated previouslye thdirect effect will be all within the increasé o
intermediate consumption.

[l — Separation of Goods in Domestic Price and Irgrnational Price

To analyze the Brazilian inflationary dynamicsisiinecessary to separate the activities according
to the common characteristics of price formatiohefefore, we chose to work with two classifications
goods that follow an international reference valeR*) and goods with domestic pricing, in which the
domestic price is unrelated to the internationated?, depending upon the variables of cost, as in
equations (5) and (8).

To implement the classifications, we initially acatted data from the world and Brazilian exports
available on the World Bank — Comtrade (WITSMerld Integrated Trade Solutidif platform from
1989 to 2013. To enable the reading of the datathed subsequent analysis through the SNA, data
extracted using the six-digit classification (HS@&re aggregated using an HS6xSNA translator pravide

2 There is not even a product on the internatioraket that can be considered analogous to thaieoddmestic market, such
as for some services.
13 Available at https://wits.worldbank.org/. Acces¥d1/2015.
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by the Industry and Competitiveness Group (GIC/URRJIhe acronym in Portuguese). Aggregation
reduced the number of products from over 5000énHB6 classification to 85 SNA produtts

The data are presented in value and by weight @gkalm — Kg), allowing the calculation of the
price per kg. To evaluate the evolution of the @€ the products, Laspeyres price indexes wereet:f
Each of the 85 SNA products constituted a baskgbofls, with the share being defined by the shire o
the HS6 products in the product resulting from #Hggregation, that is, their respective basket. To
illustrate, let us assume the following examplereehproducts (products 1, 2 and 3) in the HS6
classification are aggregated through the transfatothe SNA product A. The weight of products2l,
and 3, by value, are 25%, 35% and 40% of produaespectively, in the base year (Laspeyres Index).
Thus, it is possible to set the price evolutiorpajduct A by means of the participation of product®
and 3 in the base year (1989) and the price ewolubserved for these products throughout the aedly
period. The objective of working with a longer merithan the one used in the study was to obseeve th
presence or absence of a long-term tendency fqurtbe of Brazilian exports vis-a-vis world expdrts

Thus, two series were constructed with 85 pricecesleach, one for world exports and another
for Brazilian exports from 1989 to 2013. With theadable price indices, the price-level growth sater
each of the products were calculated from 19900tb32 The four largest dispersions found for growth
rates were replaced by the average growth of tbdyat for the entire period, i.e., the outliers ever
replaced by interpolation.

Next, the 85 products were analyzed graphicallymaring the evolution of the series of prices
with SNA classification of the world exports withet same series for the Brazilian exports in theder
19906-2013. Twenty-five products were identified with @mtational prices, and 60 products were
identified with domestic prices.

The structural decomposition of the inflation raterks with the analysis of the sectors (activities)
and is not based on the classification by prodUcts, for the analysis of the price formation imts of
the 110 products of the National Accounts, thesifastion by sector of activity had to be applidthere
are 55 sectors. To perform this application, thdigpation of each product in the total production
activity for the years 2000 to 2009 was determirzeu] the average was calculated. Thus, it waslgessi
to visualize which sectors of activity were compbsd products characterized by international pgcin
and which were characterized by domestic pricingl. a&tivities in which more than 40% of the
production was concentrated in products that folldvthe respective international reference priceewer
classified as sectors with international prices] #me others were classified as sectors with damest
prices. That is, all of the activities in which tB8& products in which the price indices indicatbd t
monitoring of an international reference price esgnted more than 40% of the TO were classified as
world-priced activities, activities in which thgaricing process is associated with the monitorifiga o
world reference value. The activities in which tparticipation of the TO of the 25 products with
international prices represented less than4@#ithe production were classified as domesticipgit.

Of the 55 sectors of activity of the National Acota) six were classified as sectors with
international prices: "lron Ore", "Food and Beveasly "Alcohol", "Manufacture of resins and

14 Although the SNA has 110 products, only 85 of thesented international trade according to the e data.

> In the Brazilian export data, for some 110 SNA praid, the share of 1989 was nil and positive tHexedn these cases,
the participation of the year 2013 was used. Initamg some products had no HS6 classification (gnfield) for the first
years of the series and then for some isolatedsyeasulting in a zero-value SNA product. To sdhis problem, the series
was interpolated. The first subsequent positive @dahount was divided by the average growth of thelevperiod for the
product in question.

'8 Of the activities classified as international pac"Food and Beverage" presented the lowest jpation, with 49% of the
TO made up of products with international pricdsopthers had 86% or more.

7 A third classification was also applied for pubdiervices ("Public Education”, "Public Health" arRublic Administration
and Social Security"). This group presents the attaristic of the good (service) not being boughtbnsumers (provided to
the citizens) for payment; that is, they do notspré monetary prices. Thus, they were removed frahanalysis of Brazilian
inflation dynamics. All operations required forugttural decomposition were performed with the 56vig sectors (square
matrix). However, these three activities were latghdrawn. The total of the economy (aggregates ealculated considering
the sum of the first two groups as 100% of the Beazeconomy.
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elastomers”, "Chemical products and various preéjpers and "Manufacture of steel and its
derivatives®®.

Before we discuss the results of decompositionyaification is required. The figures provided
by IBGE and updated by Neves (2013) are alwaysepted, both for current prices and for prices ef th
previous year, based on the concept of averageahmmice. Therefore, considering the period 2000
2009, it is not possible to calculate the priceeidor the year 2000. This difference is important
relation to the methodology used by the IBGE fa tlalculation of the Extended Consumer Price Index
(IPCA is the acronym in Portuguese). In calculatimg IPCA, the price of a good is observed on amiv
day of each month, and it is therefore possibleaioulate monthly and then annual price indicesngJs
the average price metric, it takes two years talile to calculate the price index. Generally, sedes
with n years, it is possible to calculate n - Icerindices. Based on the methodology developethior
execution of the structural decomposition of thitation rate, we should use the technical coeffitseof
the base year in the MIP assembly and the ratgsoefth of the volume and the level of prices, atart
of course, from the base year.

A further consequence of the methodology of stmattulecomposition is the importance of
properly dividing the analysis period into phaséhwommon characteristics. Let us suppose thgear
1, the wages double, and in year 2, they are redtecene-half, returning to the level of year 0. thg
execution of the decomposition, if we compare terage value of year 2 with the average value af ye
0, we would decompose a null variation, althouglyegamade a significant contribution to the increase
costs and prices in year 1 and to the reductiorear 2. In that example, it would be necessary aem
the decomposition for the two sub-periods separatetapture the upward pressure in the first year
the deflationary pressure in the second. Therefiardake full advantage of the information that the
structural decomposition of the inflation rate &pable of providing, it is important to divide taealysis
period into phases that present common trajectéoiebe key variables of the price system.

IV — Brazilian Inflationary Process from 2001 to 2@9

The analysis of the period 2001-2009 was divideal ihree phases following the narrative about
the Brazilian inflationary process from the poiftveew of cost-push inflation of the Surplus Appcba
Following Bastos and Braga (2010), Braga (2011jn&a and Braga (2013), Braga (2013) and Summa
(2014), we can divide the period 2001-2009 intedlphases. In the 2001-2003 sub-period, the nominal
exchange rate depreciated and commodity pricesrfedlollars in 2001 and 2002, and grew in 2003,
nominal wages rose less than labor productivity dittl real wages fell. In 2004, the nominal excleang
rate (annual average) started a strong appreciatiovement, coupled with accelerated growth in the
price of commodities in foreign currency. Addititiga from 2004, the real wage began to grow. In
addition, the growth pattern of the Brazilian ecarydbegan to change, when compared with the previous
three years. In 2006, the nominal wage began tw dgaster, causing the unit labor cost to explaia th
greater part of the inflationary dynamics. This wagrowth was the beginning of a moderate wage
inflation in the Brazilian economy. In the perio@0%-2009, the exchange rate dynamics were more
irregular, largely due to the effect of the intgromal crisis on the world and the Brazilian ecoryamthe
last quarter of 2008. In that quarter, the nomexalhange rate depreciated rapidly, and the intiemeit
price of commodities fell rapidly. In 2009, bothriadbles returned to showing their behavior immesdiat
prior to the fall of the American bank Lehman Bty however, the change of level at the end 08200
affected the average prices of 2009. The averagenab exchange rate of 2009 was higher than th& 200
rate, and the commodity prices were lower. Frombiiaginning of the sub-period to its end, i.e., ltlhse
to the realization of the structural decomposititne, exchange appreciated and the price of commsdit

¥ The activity "Oil and Natural Gas" was classifieglan industry with internal pricing because thepaeld price policy for
the main product of the activity, also called "aild natural gas", which accounts for 99% of theilf @e sector, did not show
a trajectory compatible with international prices.
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increased, in dollars. Therefore, in the third ghate nominal exchange maintained its appreciation
trajectory, as well as commodities prices; thealda demonstrating new behavior was unit labor, cost
which presented the highest growth. Additionalhe year 2006 marks a moderate inflection in economi

policy (Serrano and Summa, 2011).

The decomposition shows cumulative results for shb-periods chosen, i.e., the cumulative
inflation rate from 2001 to 2003, from 2004 to 2p@&d from 2006 to 2009. Because the three periods
have distinct extensions, with the objective of mgkhe results of the decomposition comparabtenfr
the cumulative rate for each sub-period, the (geoo)eaverage rate for each of the three phases was
calculated. Therefore, all of the results preseritgdthe decomposition refer to the average (annual
contribution to the inflation rate.

Table 1 — Selected Variables 2002009
Goods with

International GOOd.S W't.h Total
Prices Domestic Prices

Participation in TO (base year 2000) 10.5% 89.5% 00.0%
Annual average inflation rate 2001-2003 18.1% %2.7 13.3%
Average contribution to the inflation rate (pp.)
2001-2003 1.90 11.36 13.27
Participation in TO (base year 2003) 11.6% 88.4% 00.0%
Annual average inflation rate 2004—2005 9.9% 7.1% 7.4%
Average contribution to the inflation rate (pp.)
2004-2005 1.15 6.25 7.40
Participation in TO (base year 2005) 10.7% 89.3% 00.0%
Annual average inflation rate 2006—2009 6.9% 5.9% 6.0%
Average contribution to the inflation rate (pp.)
2006—2009 0.73 5.27 6.00

Source: SNA/IBGE and Neves (2013). Self-elaboratio

The first thing to note from Table 1 is that theeraf inflation narrows noticeably over the decade.
Although in the first sub-period, the (averagegrat inflation reached 13.27% per year (p.y.)eit in
the second sub-period to 7.4% p.y., and in the& thad 6% per year, less than one-half that obsefwed
the first triennium. One more observation is thma tontribution of goods with domestic prices isajs
much higher than the contribution of goods thalofela world reference value due to the much larger
share of the category in the Brazilian economy @uesd from the TO). The third finding is that the
inflation rate of goods with international priceaswhigher in the three sub-periods and that tHerdriice
decreased over the years. Therefore, the conwibwoii goods with domestic price was only higher ttue
their participation in the TO, because the grovetie 1of the other category was higher.

In 2001-2003, international goods price inflatioasn 8.1% per annum and promoted a (average)
contribution to the (total) inflation of the Braah economy of 1.9 percentage points (p.p.) per.yea
Inflation of goods with domestic prices was 12.7% pnd promoted an annual contribution of 11.36 p.
to the inflation rate, which was 13.27% (p.y.).

During the first three years, the price of commedifell in 2001 and 2002 and increased in 2003.
Comparing 2003 with 2000, reference to structuesdognposition, the price of commodities fell in the
first sub-period. At the same time, the nominalhaxge rate went through an average devaluation of
19% per annum, that is, the inflation of goods wattternal price (e.P*) was essentially due to the
exchange devaluation. In the second sub-periodptiice of commodities already presented an opposite
trend of high growth, whereas the exchange alsersed its trajectory and started to appreciatéhén
years 2004-2005, the decrease in inflation of thaxlg with international prices was only possible tu
the exchange appreciation because the internatounatiation rose. In the last four years, despite th
oscillation of the trajectory over the four yeatisere was an appreciation of the exchange ratejtalb
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milder, and also a milder growth in internationaices. Inflation in the category continued to deeli
Compared with the first three years, we can reffeafact that once international prices had rigenas
only possible to reduce the inflation rate dueh® @appreciation of the exchange rate. The inflatate of
6.9% corresponds to approximately two-fifths of tage of 18.1% observed for 2001-2003. Compared
with 2004-2005, the reduction was made possibla Bynoother combination between world quotation
growth and exchange appreciation.

Understanding the factors that explain the trajgctd goods with international prices, we can
analyze the determinants of the inflation rate obds that have a strictly domestic process of price
formation. This second category, which representsuah larger part of the economy, measured by the
participation in the TO, also presented declininflation rates over the years. The inflation rafe o
domestically priced goods fell by 12.7% p.p. in fhst three years, to 7.1% p.p. in 2004-2005 and t
5.9% p.p. in the last four years. Although it waess intense decline, the overall downward trenthe
inflation rate for each sub-period was maintained.

The structural decomposition of the inflation rptevides an exhaustive (complete) description of
the elements responsible for the increase in prigksough for internationally priced goods, evadut
depends upon the nominal exchange rate and theatienal reference price, for goods with domestic
prices, the inflation rate depends upon all of ¢ffects identified in table 2. Because decompasitfo
performed to explain how each effect affects theadlyics of inflation, the dimension of effects is
associated with the participation of each categotize TO of the economy.

Table 2 shows the influence of each of the effassociated with structural decomposition on the
total inflation rate of the economy. Examining firet sub-period, from the contribution of 11.36 pof
goods with domestic prices, 0.48 p.p. correspondhe relative price effect, 0.29 p.p. to the negat
(deflationary) contribution of the relative volureéfect of domestic intermediate consumption, 0,G8 p
to the negative contribution of the relative volueféect of imported intermediate consumption, aad s
on. The sum of all effects corresponds, of coutsehe contribution of this category to the Braaili
inflation rate, 11.36 percentage points.

Table 2 — Contribution of Domestic Price Goods tohte Inflation Rate

2001-2003 2004-2005 2006-2009

Domestic inputs — effect relative prices 0.48 0.51 0.15
Domestic inputs — relative volume effect -0.29 -0.56 -0.01
Imported inputs — relative volume effect -0.08 0.30 0.39
Imported inputs — price effect 1.77 0.15 0.05
Taxes on products — relative volume effect 0.10 -0.04 -0.04
Taxes on products — price effect 0.74 0.46 0.24
Other Taxes and Subsidies 0.23 0.16 0.15

Subtotal of Taxes 1.06 0.59 0.36
Average salary 2.58 2.48 3.09
Labor Productivity 0.47 0.05 -0.25

Unitary Labor Cost 3.05 2.53 2.85
Mixed Income 4.66 2.88 1.55
Interaction Terms 0.94 0.16 0.23
Other Taxes and Subsidies -0.22 -0.29 -0.31
Total 11.36 6.25 5.27

Source: SNA/IBGE and Neves (2013). Self-elaboration

The breakdown of the inflation rate allows us ts@fe that the increase in imported intermediate
consumption contributed 1.77 p.p. per year. Theepof imported inputs depends upon the nominal
exchange rate, international prices, as the fioaldg with international reference prices. Recall the
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are analyzing the contribution of each of the déffec terms of vertically integrated sectors; there, the
increase in imported intermediate inputs in quesirelated to the increase in inputs at not ahéy
immediately previous stage of production but aléstages of the production process. The contrdouti

of 1.77 p.p. is the cumulative contribution of tBrchange devaluation added to the change in the
international quotation of the inputs on the sexteith domestic prices from the first stage of the
production process until the last one.

If we want to analyze the influence of the combieééct of nominal exchange rate variation and
international quotation of imported inputs and figaods on the Brazilian economy as a whole, wetmus
add the contribution of 1.77 p.p. to 1.90 (p.pheTesult is a contribution of 3.67 percentage tsoifhis
(average) contribution of 3.67 p.p. per year cqoesis to 27.7% of all of the (average) inflationtlod
period, reinforcing Braga’s (2013) proposal that trajectory of the nominal exchange rate addatdo
dynamics of the commodities in the internationalrketiis a key variable to explain the Brazilian
inflationary process.

The evolution of the relative volume of taxes oodurcts also influences the trajectory of prices.
In the three-year period 2001-2003, we noticed th&t phenomenon produced an effect of 0.10
percentage points, on average, on the Brazilialatioh index, an influence that might be considered
small. Conversely, the evolution of the "price"tbé tax, i.e., the increase in the price levelhs tax
base, raised the price level by an average of lerdentage points.

Increases in mixed income and other subsidy-freestager unit produced contributed 0.94 and
0.23 p.p., respectively. The total promoted bytthetion consists, then, of the price and relagiffects
of taxes on products and of the increase of otlverd free of subsidies per unit produced. Taxdtias
contributed, on average, to 1.06 p.p. per yeath@inflationary process from 2001 to 2003.

The effects that remain to be analyzed are thestsflgssociated with the gross operating surplus
and the wage bill (plus social contributions on treeyroll). As already discussed, the IBGE makes
available both the wage bill and the number of eygts employed per activity. Thus, it is possible t
separate the evolution of the cost of the wagepitl unit produced by the average nominal wageceffe
(or average wage cost) and relative volume effectapor productivity effect). The two combined! tes
about the influence that the growth of the wagegsl unit produced, that is, the unit labor cdstC)
exerted on the inflationary dynamics. For the grogsrating surplus, it is not possible to perfoinis t
separation because we only have the effect of thesgoperating surplus expansion (in value) petr uni
produced. This point represents nothing more tharattempt to re-establish the profit margin onghe
of the income from capital based on some profitigbgoal to be achieved, which can be frustrated or
successful. Therefore, the profit margin effectsists of the influence on the inflationary dynamaés
capital's attempt to achieve certain profitability.

In the years 2001-2003, the average nominal wafgetetontributed 2.58 p.p. (p.y.) to the
Brazilian inflation rate, and because labor proutgt fell in Brazil during the three-year periothe
productivity effect was positive, that is, costppbduction promoted a contribution of 0.47 p.p. pear.
The profit margin effect contributed 4.66 p.p. pear to the inflation rate.

We note that profit margins have been the main eaisthe price increase. The second most
pressing effect of prices was the ULC, and thaltkiifect was the price effect of imported internageli
consumption. Recall that the increase in the fpralducts of goods with international prices wa® als
important to explain the inflation (average) ratéh® period. Thus, we can conclude that the expans
of the nominal wage (and the fall in labor produty), the exchange devaluation and the evolutibthe
profit margins were the main factors responsibtetie inflationary dynamics in the period 2001-2003

Analyzing the biennium 2004-2005, we observed thatinflation rate dropped significantly to
7.4% p.y. due to a contribution of 1.15 p.p. of de®with international prices and 6.25 p.p. of goath
domestic prices.

19 Because the price readjustment of the monitorexigavas very sensitive to the nominal exchangeinatke first half of

the decade, due to the linkage to the exchangeseasitive indexes, the influence of the excharaje devaluation was
possibly higher than that measured by these twectsf For a discussion of the effects of the changthe rules for

readjustment of monitored assets, see Braga (ZW1B) and Martinez and Cerqueira (2013).
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The relative price effect contributed 0.51 p.pe thlative volume effect of imported intermediate
consumption 0.30 p.p., and the relative volumeceftd the domestic intermediate input promoted a
deflationary contribution of 0.56 per year. In aduh, the three effects associated with taxatiaetioer
contributed 0.59 p.p. to the Brazilian inflatiortiera

We also noticed that the contribution of the pricerease of the imported intermediate inputs
dropped sharply to only 0.15 p.p., a figure wellolbethe previous period. This result is due to the
appreciation of the exchange rate, because intenadtprices started to rise at high rates. Addimg
price effect of imported intermediate consumptioriite contribution of goods with international gs¢
we reached the combined contribution of the exchaiate and the international quotation of 1.3 p.p.,
which was also well below that observed previougy 3.67 p.p3°. The exchange appreciation,
therefore, was able to offset the great growtmtdrnational prices in foreign currency and helpetlice
the rate of inflation in Brazil.

The evolution of ULC continued to push prices. Ewerage growth rate of the nominal wage
(along with the employer's contributions) was sanifo that observed in the previous triennium. The
contribution to the price change was less, duéé¢odiecrease of participation of the ULC in the T a
the less intense fall in labor productivity. Despihe fall in the ULC (average) contribution fron93
p.p. to 2.53 p.p. per year, the steeper declirtbannflation rate caused the ULC to account féarger
share of the Brazilian inflation rate in the ye20904—2005. The wage inflation became more impottant
explain the dynamics of prices in the Brazilianremmy?*.

The effect of the margins was also reduced. Theriboion fell from 4.66 p.p. to 2.88 p.p. in the
second sub-period. Already the relative importasfdae margins rose slightly from 35.1% in 2001-200
to 38,9% in 2004-2005. Although it remained lardke, attempt to (at least) recompose capital income
pressured the price level in magnitude more closethe pressure exerted by the attempt to incréeese
income of the labor force. Finally, mixed yield gith per unit produced pushed prices by 0.16 p.p. pe
year, significantly less than in the previous tniem (0.94 pp).

In the final four years of our analysis, the infat rate of internationally priced goods fell by
approximately three-fifths from that observed ire thiears 2001-2003, and that of domestic goods
declined by more than one-half.

In this period, we can observe that the relativieime effect of imported inputs was higher (0.39
p.p.) and accounted for the larger portion of tiftation rate. The relative price effect contribadit@.15
p.p. per year, and the relative volume effect ahdstic intermediate consumption was practically. nul
The first three effects present in Table 2 areegdistinct in nature, and it is difficult to groupem
through some common element. The only thing thathm said is that the three are associated with the
change in the technical coefficients of productibn2001-2003, these three effects together acedunt
for 0.8% of inflation in Brazil, or 0.11% per yedn 2004—-2005, they accounted for 3.3% of the entir
inflation rate, or 0.24 percentage points per yelr.2006—2009, they accounted for 8.8% of theepric
dynamics, with a contribution of 0.53 p.p. per yelmus, if we group these three effects, althougdy t
are of such a distinct nature, we note that thexgban technical coefficients began to press prtduoc
costs more intensely throughout the decade.

Taxation contributed 0.36 p.p. per year to the Hearinflation rate and was the variable that
presented greater stability throughout the perfdthough its three effects vary a little more thgbout
the phases, the relative importance of the totab@ated with the taxation has oscillated littlejnig
different from all of the other elements.

Following a process initiated in the previous phabe price effect of imported intermediate
consumption continued to fall and reached the lbwestribution of the whole period, only 0.05 pper
year. The combined effect of exchange rates amunational prices was 0.79 p.p. per year, reprexgnt
not only the lowest phase of the three but alsddwest percentage of the inflation rate. In tlusrfyear
period, the price effect of imported inputs and piee variation of the final internationally pritgoods

% This difference corresponds to more than two-ifti the entire deceleration of the average inftatiate between 2001—
2003 and 2004—2005.

ZAlthough in the years 2001-2003, the average wdfgeteadded to the productivity effect explained2®f the total
inflation of 13.27% per year in 2004—2005, thesmloimed effects went on to explain 34.2% of theaitifin of 7.4% per year.
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together account for just over one-eighth of alb&lian inflation. In the phase of exchange rate
devaluation (2001-2003), these added effects atedior more than one-quarter of the tttaEven
with the reversal of the commodity price trajectopmpared with the beginning of the decade, the rea
price of these goods grew at lower rates, reinfigy¢che importance of exchange rate appreciatioa as
central instrument in containing Brazilian inflatio

The effect associated with the growth of the aversajary reached its highest contribution for the
whole period, 3.09 p.p. per year. A new resulttifier 2006—2009 series is that productivity finalpwed
positive growth, containing the rise of ULC. Theguctivity effect contributed to inflation being2b.
p.p. lower. This result is especially important dng¢se it made the ULC effect smaller than that oleser
in 2001-2003. Even with a higher average nominajevgrowth, the favorable evolution of labor
productivity has eased the pressure on productisiscAs the rate of inflation continued to declitie
relative importance of this effect rose again

As a counterpoint, the pressure exerted by theea@se in profit margins was the lowest in the
series, with an average contribution of 1.55 pgr. year. Even considering relative importéficéhe
relevance of the profit margin effect has narroweer the decade.

Therefore, in 2006—-2009, the fall in the inflatiate was associated with the maintenance of the
nominal appreciation of the exchange rate and #ueiation of the effect associated with the profit
margins. The pressure exerted by the ULC increas®tl began to explain a larger portion of the
inflationary dynamics. Associated with the changehe behavior of the distributive variables, ahdst
of the effects controlling the behavior of the atitbn rate, we also noticed a change of compositidhe
sectors that presented the ten largest contribaitmthe Brazilian inflation rate.

Table 3 — Top Ten Contributions to Inflation Rate n Sub-period by Activity

2001-2003 2004-200 2006-2009
Trade Trade Trade
Food and Beverages Food and Beverages Food andagege
::manmal Intermediation and Transport, Storage and Mail Construction
nsurance
Transport, Storage and Mail Information Services I/Ir;li?sport, Storage and
Oil and Coke Refining Oil and Coke Refining Busmesrvices
Agriculture and Forestry Construction sgﬁltaElstate Services and
Construction (l\j/lapufgcture of steel and its Agriculture and Forestry
erivatives
Electricity and Gas, Water, Sewage . Accommodation and Food
: Oil and Natural Gas :
and Urban Cleaning Services

Electricity and Gas, Water, Sewage
and Urban Cleaning

Manufacture of steel and its Financial Intermediation and
derivatives Insurance

Business services Information Services

Other services

Source: SNA/IBGE and Neves (2013). Self-elaboration

22 The increase in goods that follow an internatiomdérence price, both as final goods and thromgborted intermediate
consumption, accounted for 27.7% of the inflatiaterin 2001-2003 (or 3.68 p.p. per year), 17.5%n%004—-2005 (or 1.3
percentage points per year) and 13.1% in 2006—2809.79 percentage points per year).

% The ULC accounted for 23% of all Brazilian inflati in 200:2003 (or 3.05 percentage points per year), 34.2200%
2005 (or 2.53 percentage points per year) and 47rb%006-2009 (or 2.85 percentage points per yeHng relative
importance of wage inflation doubles in the ladt-period when compared with the first. This ressilcompatible with that
observed by Summa and Braga (2013). As of 2006riheess of wage inflation intensifies in the Blian economy.

4 The effect of profit margins accounted for 35.1%the inflation rate in 2001-2003 (or 4.66 percegtgoints per year),
38.9% in 2004—-2005 (or 2.88 percentage points ear)yand 25.9% in 2006—2009 (or 1.55 percentaggspper year).
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In the last sub-period, seven of the ten largestrimtions were from activities belonging to the
service sector, whereas in the previous two phas®g,three contributions came from the sector. The
greater change in the composition of the list ef tibn largest contributions in 2004—2005 to 2006920
compared with the one observed between 2001-2002@p4—-2005 suggests that the behavior change
of the distributive variables and the contributimineach of the effects to the rate is directly asded
with the relative price change in the Brazilian momy.

Particular attention should be focused on the eoftrthe "Other services" activity in the top-ten
list. This activity in the Input-Output Transactoiable, released annually, is divided into "Sewic
provided to families” and "Domestic services". Tdexctivities are known to be influenced by the
behavior of the unit labor cost and associated Ve productivity growth, that is, the evolution $
price is directly associated with the behaviorte hominal wage.

Beyond the period of analysis of this work, froml@do 2014, the Brazilian economy began to
live with higher wage inflation, which materializéd higher inflation in the services sector (Bragal
Summa, 2013). This point suggests that the sedare of the top ten contributions to the inflatrate
might have increased further and/or the magnitddes @ontributions might have increased. Perhaps t
symbolic sector of this process, "Other serviceshtinued to rise in the list of major contributsoto the
inflation rate.

V — Decomposition of the Margins of Profit of Goodsvith International Prices

As already discussed, although for domestic pgmeds, cost evolution is crucial to determining
price dynamics, for goods with an internationateyithe evolution of costs is paramount in deteimgin
profit margins. Table 4 shows the contribution thath of the effects had on the profit margin & th
goods that follow an international reference pueer the last decade, dividing the full term inboee
sub-periods. All effects with a positive sign cdmited to the increase of the margins, whereasfdhe
effects with a negative sign contributed to theuatn of them. Thus, the effects that raised st of
production appear with a negative sign. An impdrdifference in relation to the decomposition oé th
inflation rate shown in Table 2 is that in the depwosition of profit margins, the effects includelyon
their direct influence; the indirect dimension st montemplated. In fact, the intermediate consionpt
effect absorbs all of the effect that the increafsthe costs in the previous stages of the prodeathain
exerted. All of the increases in inputs due, foaraple, to the increase in imports, tax changes or
expansion of the ULC in the previous stages of ghaduction process are within the intermediate
consumption effect.

The combined variation of the international pride*)( and the nominal exchange rate (e)
determines the evolution of the domestic price. phee variation in the domestic market (e.P*) also
contributes to the increase in profit margins. Bseaprice dynamics are not determined by production
costs, we can say that the higher the price irddmestic market, the higher are the margins. As gee
table 4, the positive price variation over the vehperiod 2001-2009 has made a positive contribition
the increase in profit margins in the three subepis:.

Based on table 4, we can develop findings. Theirthat by encompassing all previous stages of
the production process, the main effect of proaunctiosts is always the intermediate consumpticeceff
The evolution of the margins is positive in thesfitwo sub-periods. They grew, on average, 20.0426 p
in the first triennium and 12.87% p.y. in 2004-20062006—-2009, profit margins fell, on average, by
1.67% per year. The deceleration in inflation obd® with an international price from 18.1% to 11.6%
and then 6.9% per year was decisive for this rdsedtuse production costs pushed profit margirss les
and less throughout the decade. This situationatsmbe observed through the contribution of theepr
change to the evolution of the margins, from 16§32 in 2001-2003 to 77.29 p.p. in 2004-2005 and
61.4 p.p. in 2006—2009.
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Table 4 — Average Contributions to the Evolution ofProfit Margins
of Goods with International Prices
2001-2003 2004-2005 2006—2009

Intermediate Consumption Effect -113.97 -35.45 -41.27
Domestic inputs — effect of relative prices -6.88 -11.65 -3.73
Domestic inputs — relative volume effect 3.58 -3.98 -0.05
Imported inputs — relative volume effect 0.95 1.73 -1.36
Imported inputs — price effect -11.90 -0.37 -1.57
Taxes on products — relative volume effect -0.38 0.70 0.48
Taxes on products — price effect -5.04 -2.67 -2.45
Other Taxes and Subsidies -1.73 -0.77 -1.00
Subtotal of Taxes -7.15 -2.74 -2.96
Average salary -8.39 -6.39 -9.50
Labor Productivity -1.48 -3.72 -1.30
Unitary Labor Cost -9.87 -10.10 -10.80
Mixed Income -0.52 -0.04 -0.11
Interaction Terms -2.31 -1.80 -1.22
Total Production Costs -148.08 -64.42 -63.07
Contribution of Price Variation 168.12 77.29 61.40
Change in Profit Margins 20.04 12.87 -1.67

Source: SNA/IBGE and Neves (2013). Self-elaboration

The evolution of the unit labor cost increasinglysped profit margins over the period. The
influence of the average wage effect was increagiesulting from the growth of the nominal wage
progressively accelerated in the sectors produgoads with international price. Labor productivity
these sectors fell in the three sub-periods, pgsthia margins. However, the smaller decline inl#se
four years mitigated its negative effect, partiatiffsetting the effects of faster wage growth. The
influence of labor cost expansion in the previotagss of the production chain is present in the
intermediate consumption effect.

The price effect of the imported intermediate irgpeterted a lower pressure on margins in the last
two sub-periods than in the first one, a resulilsinto that observed for goods with domestic @javen
with the important difference being only the direffiect. This result is associated with the infleemon
the cost of production of the exchange rate andhtieenational quotation.

In general, the distributive variables that cauedincrease in costs, and their effect on theepric
dynamics and on profit margins, showed a very simiilehavior during the decade in the two large
groups into which the Brazilian economy was dividethis work.
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CONCLUSION

Brazilian inflation presented very heterogeneousab®mr over the period 2001-2009. The
heterogeneity was expressed not only in the difieeebetween the rates observed at the beginnitigeof
decade and those at the end but also by the faetspsnsible for the increase in the price level.

The structural decomposition executed in this wogkched its objectives of separating and
demonstrating the influence of each element presetihe cost of production and of estimating the
magnitude of each of them on the Brazilian inflaioy dynamics. In addition to evaluating the bebavi
of cost variables, it was possible to analyze tbbalior of profit margins for goods that follow an
international reference value.

From the results of the structural decompositior, moticed that in the years 2001-2003, the
increase in the price of goods with internationates significantly affected production costs. Ewvath
the mild behavior of commodities in the internatibscenario, the nominal exchange rate devaluation
raised Brazilian inflation. Wage earners, tryingreégain their purchasing power by raising nominal
wages in a context of falling labor productivityave raised the unit labor cost, which has further
pressured production costs.

In 2004-2005, the behavior of several variablesabdg change. First, the inflation rate declined,
as did the influence of commodities, even in a adgenof faster growth in international prices. This
growth was the beginning of an expressive procdsappreciation of the nominal exchange rate.
Additionally, the attempt to recompose the profdargins began to place pressure on the price |&hel.
unit labor cost reduced its contribution to thdatibn rate. However, because the fall in the tidlarate
was higher, the relative importance of the uniblatost to explain Brazilian inflation increased.

In the years 2006—2009, a series of results stamt@@04—2005 intensified. The rate of inflation
fell again, and the price of goods with internasibprices in Brazilian currency had an even smaothe
trajectory than in the previous phase. Again, tégilt was only possible due to the nominal appteni
of the exchange rate, because commodity pricesintmat to increase in the world economy. The
contribution promoted by the attempt to recompbgenominal profit margins was the lowest of alktar
phases and helped reduce Brazilian inflation. Altfiolabor productivity moderated the evolution fué t
unit labor cost, it started to contribute more he tate of inflation. As inflation fell again, thelative
importance of unit labor cost increased again. therfirst time, there was a drop in profit margins
sectors with international prices.

As complementary elements, we can highlight thatiret importance of taxation, which remained
stable throughout the decade, and the behavidreofeichnical coefficients, which contained theaitifin
rate in the first years and started to pressurdymtion costs at the end of the period.

In other words, the reversal of the behavior of mainprofit margins, coupled with the smoothing
of the trajectory of commodities in domestic cuogrand productivity growth in the last phase, was
sufficiently strong to contain nominal wage grovaihd the production costs associated with productive
techniques in operation in Brazil, reducing Braxilinflation to less than one-half of that obseri@dhe
first three years of the series. The smoothinghef behavior of internationally priced goods draws
particular attention to the fact that this pericetédme known as the super cycle of commoditiesen th
world economy, reinforcing the importance of thelenge rate in explaining Brazilian inflation insth
period.

Directly associated with the change in the behagfaihe distributive variables is the change in
the composition of the main contributions to tha&lian inflation rate by activity. Although in theears
2001-2003 and 2004-2005, the services sector h&yl tbree activities among the ten largest
contributions, in the period 2006—2009, seven eftdn largest contributions belonged to the settuis
result is a consequence of the increasing impaoetasfcthe unit labor cost in explaining Brazilian
inflation.
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