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ABSTRACT

We develop a monopolistic competition model of canagive advantages (RCAS) to evaluate, from
trade pattern and its determinants, the impactradet protection. Evidence is based on Brazil
comparatively to a set of developed countries, pawel data of twenty industries over two decades
(late 1960s to late 1980s). Estimates show thesfirmthe manufacturing industries operated
efficiently, regarding marginal cost (in skilleddannskilled labor) minimization, however domestic
resources were allocated to industries with theeloproductivity, implying higher average costs.
The RCAs were also inversely related to market pofeeiff revenues) and to the world’s most
expansive industries — this letter standing for-pdne competition.

JEL codes: F 120, F130, F140
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l. Introduction

In a small and competitive economy, trade protecttan produce gains only with identified
imperfection in factor markets or with externakti@Vith imperfect competition, the possibility of
gains is greater (Helpman & Krugman, 198®ut this entails either non-increasing margirets

or constant markups, otherwise higher marginalad@osts or average costs, from firms’ entry, will
lead to losses (Helpman & Krugman, 1989, Horstm&nvarkusen, 1986). In fact, since Harris
(1984), empirical general equilibrium studies swgjgthat trade openness produces larger gains
under imperfect competition than under competitharkets.

The problem is that when prices differ from costsl @ahe latter unfold into variable and
fixed, the difficulty of empirically evaluating tde policy is amplified. To start with, we cannot
count on measures of gains or distortions, suclthas‘domestic resource cost”, as shown in
Harrison (1994a). Resorting to panel data analyssy, useful for identifying changes in market
power (Harrison, 1994b), only reinforces this diffit. In sum, a general conclusion about empirical
analysis of trade-policy with imperfect competitisri‘estimate don’t calculate!” (Feenstra, 1995),

Accordingly, in the present analysis we focus om éguilibrium effect of policies, rather
than on calculating welfare gains, although thefavelimplications of changes in the equilibrium
are almost straightforward. Besides, following addradition in the field (Leamer & Levinsohn,
1985; Helpman & Krugman, 1989: ch. 8), we pay smeaitention to theory so as to derive
meaningful empirical models. This modeling is prollgahe main contribution of our analysis.

In words, we derive a dynamic monopolistic compatitmodel of comparative advantages
that are determined by (i) non-constant markups(&ncharginal costs, characterizing the society’s
resource cost. The model also has (iii) a dynasmm tfor non-price competition. Markup revenues
are distinguished by (iii) an international teclog term so as to separate fixed cost from profits

(or tariffs income). Besides, there is (iv) a tecapturing the indirect effect of firm’'s entry on

! We are mentioning import protection on purposecesiexport tax is the only optimal export policiaader realistic
assumptions (see, Helpman & Krugman, 1989: cmd&)much suitable to developing countries that eomais here.
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average costs. By so doing, we can single ouintieenational competitiomndthe average cogbr
scalg effectsrespectively.

Evidence is based on Brazil comparatively to actateveloped countries, in a panel data
covering twenty industries over 1967, 1973, 198[987-88. We thus analyze Brazil's experience
of import substitution, more especially its efficty as given by the behavior and determinants of
its comparative advantages changes.

The paper is thus structured. Theory and empispactification are developed in Section II,
followed by a presentation of the empirical varehlA brief panel of Brazil’s experience is shown

in Section IV and, in Section, we analyze the me@stimates.

Il. Theory and Empirical Modeling

1.1 Industries Size

Consider an integrated world economy producing mdgenous agricultural goods, and a set of
various differentiated manufactured goounfs,the former with unskilled labor and constant resurn
to scale, the latter with unskilled and skilleddaland under increasing returns to scale. Consumers

preferences over X goods are described by theiamct
U= Xm X5, (1)
where the superscripts, = 2. 770f each manufactured goods (indusiry)

Given budget restrictiony;,the demand for each manufacturing indusisy
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where§ =77Y and éc, = p; is the monopolist optimum price: a markipver marginal cost; (with
unskilled labor). Profits are zero and the factarket is competitive.

Consumer preferences for diversified manufactureddg are expressed by a subutility
function of constant elasticity of substitutioa, which equals the price-elasticity of demand,

following the large-group approach (Helpman & Krugm1985). However, we departure from this
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approach, so that the perceived marginal revemettfausé) varies with the numbers of firms,—
see Hertel (1994).

Normalizing (2) by total sales=2;X;, which has a fixed proportidnto Y;:

B 1
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wherex=Xi/X are the relative sales anga, the price and input vectors of marginal costs.

To give (3) a time dimension we add subsctipd its variables and substitute by 7; =

dlogS/ dlogy, expressing time changes in preferefcekich leads to:
1

St X
[I.2  International production and costs
Suppose our integrated economy is made up of ttwaatries, home, foreign and the rest of the
world, maintaining transportation costs outsidectiEeountry net export will be proportional to the
international size of their industries, as given(#y However, if home introducdmarriers to trade
then the integrated economy falls apart and scdd)only help in determining industries’ size after
accounting for all impacts on prices and costs.

Home is a price taker in its import market and Eemaker in its export market. To
evaluate the impact of trade policy on the costhefmonopolistic industries, we begin by noticing
that homothetic production functions define tecbgg| which assures separable cost functions and

so that the average cost of any couptgn be written as:

c(w')
c(x')

AC! (W', x)/x) = )5

Thus (;(Wj) responds to factor prices whilg(.), standing for a productivity index, is related to

economies of scales. Therefore, the input termsarfjinal costsa/ , are given by:

2 Consumers choose in each period, so thamtltannot be associated to non-homothetic preferences.
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ci(.) standing for the unit cost function.

Countries thus differ in both their marginal angti@ge costs, given their unequalwhich
together with barriers, is bound to makeéo differ as well. Hence, if home is a developisgafce
in skilled labor) country and foreign a developedimtry, then home’s resources will be mostly
oriented to unskilled-labor intensive industriexyyided that its fixed costs;, are either neutral or
not so intensive in skilled labor.

Nonetheless, evidence for the covered countrigispamiod exists only for two factors of
production, skilled and unskilled labor, which megahat our marginal and fixed costs do not
sufficiently characterize the real-world costs. Mée unobserved cost terms can be assessed from
the revenue functionri(p,v,9, v being the factor endowment anmm the international price,
assuming, for the time being, this proportional to fixed cost.

Inasmuch ay and x can be incorporated into a cost function, we maykweith a new

revenue functions[p, C()]. Accordingly, if home and foreign costs iirare Ci(.)<C;"(.), for the
same revenue, then

oril(pCOl _, , nRCOl _ - @)

op, op,
Hence, the ratioi/X provides an additional and indirect evidence efihobserved cost$hat is,
under the considered circumstancegx, would be positively correlated with a measure of
comparative advantages.
Since trade policies affect both prices and costs, must drop the hypothesis &f

proportional toF;. Regarding the marku@ the impact of home’s trade policy on both its pisofor

tariffs income) and on fixed costs can be written a

g =G FF.NEN+a-0T . 6001 ®



whereT,;, the effective rate of protection, reflects thentiened income effect and the unobserved

—i .
TiJ , other trade-policy instruments, reflects the selcmnpact of policies: on the unit fixed cost

through new firmsn, thus coined by thaverage cost effe¢Horstman & Markusen, 1986).

Actually, the unobserveoti' affects the expected positive correlation betwséx; and

home’s relative exports under free trade, relabetthé unobserved cost terms. That is, the incentive

within ﬂj enlarge the relative size of home’s industries tmg, its consequent impact on average

costs implies a negative correlation betwegr; and home’s relative exports. These opposite

impact of (7) and (8) are worked out below.

1.3  The International Comparative Industries Size

From the above outlined changesénF; andwa follows distinct supply function of home and
foreign industries, implying two equilibrium vecsogiving the international size of their respective
according to (4). Therefore, the relative size aékehome industry can be given from the ratio
(4)/(4™), the apostrophe standing for the transfed (4) and the asterisk for the foreign economy.

In both (4’) and (4*) we must also adjuStto its international siz&"=J3(mY,"), whered

represents the domestic share in the world saiedofstryi andY" the world income. Finally, total
relative salesi and X it are replaced by relative exports from home andidaréo the rest of the

world, respectively. Hence, (4")/(4*) yields:

= V\#a't (V%safj (Xj
o/ % = o 5|_ (- | 3 5 4Fit 5| %, | B-Et it ) 9
% 1% =6, +(d -3 'BEM%J )6 W a +BF +B v B +& (9)

where the revealed comparative advantages,: , replaces the alternative country’s net exports,
Do are the industry-specific intercepts afidthe random errors. The marginal costa" andw’a®

stand for unskilled and skilled labor, respectively
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The coefficient §-4 ), related to a non-cost monopolistic competitiernt, can be referred
to home’s stride in the world’s most demand-dynamdustries, which can be assigned to human
capitalformation or to effective international learninguf@e et al., 1999, Pasinetti, 1981).

Variable F; is an international measure of fixed cost, follogvi(8), so the coefficient of

home’s industries siz¥, /Y, ,

gathers the mentioned correlation of both unofegkrcosts and
trade-policy instruments with comparative advansaddnerefore, whil&;; captures market power,
or theinternational competition effeaif trade policy,Y, /Y, captures both thaverage-costor

scalg effectand the unobserved costs.

Notice thatY, /Y,

.» controlled for several terms of comparative cadvantages, has a
correspondence with total factor productivity (TF&3ed by Harrigan (1997) to identify difference
in productivity {.e, comparative advantagésHere, after fully accounting for comparative sost
and market power, this TFP term gain an addition@&ning, especially if its coefficient turns out

to be negative.

lll.  Data and Variables

Let us write our comparative cost model (9) intoamed form:

VCR =, *BYEL-B,CPCOST B, SCPCOST, SCALE, SHETAR*s (10)
where VCR=xu/X, YEL =n,, CPCOST= Wa&/ # A and SCPCOST= Wwd vk,
SIZE =Y/ Y, SCALE = E and TAR = T, with i spanning over twenty industries (three digits
ISIC with some slight adjustment to available enick and over four periods (1967, 1973, 1980
and 1987-88), with a slight deviation for some &hles. Thiscross-section time seriemension

made the dearth of international compatible dateerstringent. Data sources are found in the Data

Appendix. Lastly, the foreign economy is a setie¢ ftountries (the USA, Japan, Germany, the UK

3 See also Maskus & Webster, 1999.



7
and ltaly), taken as an integrated economy andrepassing the then world’s six largest countries,

except France for lack of detailed data of labor.
HenceRCA= /X it is such thatg, =X (X{ /X)), X standing for eachcountry’s exports

of industryi att, and X for its total manufacture exportgariable YEL;, standing for worldwide
demand dynamism, comes from:

XX
ANAA

i
whereX" is the world’s exports of industiyandY;" is the world total exports of all industries (i.e.,
not only manufacturing). The latter could be givanthe worldvalue addedof tradable-goods
sectors, but it was not available.

In the marginal comparative cos@PCOST and SCPCOST the inputsa=li/y; and
a, =% 1) (=, y/}), “employment/value added”, differ from the typelalbor:1"; are the operatives
and % office and professionals, corresponding to unsttiland skilled labor, respectively. Three
prices forw andw® are considered:
CPCOST1andSCPCOST1given by the mean wages of operatives and tealirpcofessionals of
each industry;
CPCOST2e SCPCOSTZ2given by the proportion of the population withceedary and tertiary
school levels, respectively;
CPCOST3e SCPCOST3given by the population witlsecondary and tertiary school levels,
respectively, with respect to land size.

As in Brainard (1997)SCALEis given by Value added/number of employted the
integrated foreign economy, standing for plant ecoies of scale, where&CALBRSs given by the
same ratio in the local economyhese variables for economies of scale are, clarsiitally,

nominal variables, so that, to smooth their stegrdyvth over time, they are considered at constant

prices and transformed to logarithm. The compdSBEALE=SCALEXWSIZEy, /¥, |, , stands

for the economies of scale adjusted to the hostsimg size, wherdVSIZE =y, /2, y; is the
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relative world size of host-industiy Since it carries comparative advantage infornmatio the
location model we also try the domestic sibSIZE=y, /¥, y,,; each domestic industry sizg

with respect to the average manufacturing outptiv@foreign economy.

TAR; is theeffective rate of protectioand TNOM; the nominal tariffs; both for Brazil. Not
accounting for tariffs in the foreign economy, daehe lack of corresponding panel data, amounts
to assuming that the foreign manufacturing induspgrated as if under free trade, as compared to
Brazil — a reasonable hypothesis for the périod

All revenue and cost variables are consideredeattinrent market costs:

R=[pi (1+T)].x, (11)

which means not deflating them py=p; (1+T;) in the local economy, otherwise we would not be

able to single out the effect a_fij upon R, i.e, that part ofT; other thenTAR. is a restrict

information of trade policy, we remove.

IV.  Trade Policy in Brazil

A previous overview of Brazil's performance andde&apolicy is useful for understanding the
estimates of the model. And we begin with a gragdranalysis of the bound&ICA(see Benedicts,
2005), given by:

RCA -1
T, (12)
RCA +1
which is limited to the interval <lb < 1: positive (negative) values indicating compaati
advantages (disadvantages). Industries are furthssified by technology groups, according to Lall

(2000): resources based (RB), food stuff, beveragber, wood and non-metals; low technology

(LT): furniture, leather and furs, clothing & shoesetals and textiles; medium technology (MT):

* International evidence GNOM for several industries and countries are onlylake for 1980 on.
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transport equipments, plastics, printing & publmghi mechanical equipments, chemicals and
tobacca; high technology (HT): electrical materials, otiseemicals and other sectors.

Two scatter diagrams of these categorized RCA laogvis in Figures 1 and 2, where the
horizontal and vertical axes stand for the inieial final period, respectively, so that points helo
the diagonal represent a fall with respect to tingal period.

According to Figure 1, in 1967, more than a decafier the beginning to the classical
period of import substitution industrialization [JSBrazil had comparative advantages in only two
industries belonging to tHieB group. In 1973, two LT industries attain positRE€A. By the end of
this policy experience, 1987-88, three more indestirom the RB and LT groups attained RCA.
Hence, no MT or HT achieved comparative advantagespite of the massive policy incentives to
and growth of these industries (Evans, 1980; Tigr&vans, 1989). In sum, the evidence of
artificially enlarged industries is rather blataas, already shown by systematic empirical analyses

around the export subsidies or the effective ptaiedn Brazil (SAVASINI, 1983; Tyler, 1983).

Figurel RCA'1967x1973 FigRRCA'1980x1987/88'
1 1
.
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Sources: UNInternational Trade Statistics Yearbod¥ew York, various years.
Policy incoherence, very common when trade intdrgarns strong and pervasive (Paulino,
2002), provides a clue. As shown in Figure 3, tfiecive rate of protection experienced a very

erratic movement. A uniform movement (of fall) heppd only in the 1967-73 period, that of the

® Unlike Lall (2000), who classified Tobacco B8, we classify it as MT because, in Brazil, the w&ltwo leading
firms dominate this industry, with reasonable tetbgy exclusivity.
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highest stability and economic growth. Afterwartlee effective protection grew and became quite
unsystematic, as shown theig-zags

One must also notices that Brazil's trade policys wiastinguished by huge export subsidies
(Bruton, 1989; Moreira, 1999), especially after 39@imed at compensating the anti-export bias of
the import-protection schema (Fristch & Franco,)9%nd in a context of higher and pervasive

policies, their coordination becomes a distant gadling prey to political circumstances.
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Another reason for those disappointing RCA’s charigeeconomic characteristics. In Table
1 we see that the low “skilled/unskilled labor” postion in Brazil, relatively to the foreign
economy, only reduced from 1/6 to ¥, from 1967 888, quite humble when compared to the
Asian Tigef. At the same time, the abundance of Land becarea igher along this period.
Brazil's persistent disadvantages in the MT and Hindustries then seem rather natural, despite

their GDP growth.

® See World Bank, World Development Indicators (1)9@& Freeman & Soete (1997).
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Table 1: Factor Endowments: Brasil x Developed Counies”

Skilled/Unskilled Labor* Skilled Labor/Land**
1967 1973 1980 1987-88 1967 1973 1980 1987-88
Brasil 0,016 0,050 0,055 0,051 0,001 0,004 0,006 0,006
Desenvolvidos 0,097 0,132 0,189 0,207 0,019 0,029 0,037 0,039

UNESCO. Statistical Yearbook, Paris, UNESCO, sewgrais, and FAO in
http://faostat.fao.org/site/418/DesktopDefault. &paxgelD=418>, accessed in 04/23/2007.

¥ the five analyzed countries, taken as an integratonomy. (*) Skilled Labor: number of peopletd 85 years old having the
tertiary-school level.

(**) Unskilled Labor: number of 15 to 65 years gidople having the secondary-school level;

(***) Productive Land in Hectares.

IV.  Estimation Results

We estimated thgy; of model (10) adixed-effectsthat is, as industry-specific, and almost albket
coefficients attained statistical significance. Thpposite happened with thendom effects
specification, suggesting that these rand@m are correlated with the independent variables
(Verbeek, 2000)

Estimates in Tables 2 and 3 are arranged intoetlg@ups, according to the distinct
measures of marginal comparative costs. In Tablge3have an additional measure for corporate
fixed costs. Parameters in bold letters indicatstatistical significance.

The coefficient sign ofYEL show that the country did not thrive in the wosldhost
expansive industries. Since this non-price competiterm is supposed to be related to skilled-
intensive activities (MUSCATELLI, 1995), the restits to the low evolution of labor qualification
in Brazil.

The comparative marginal cost variable€RCOST1-SCPCOST1; CPCOST2-SCPCOST;
CPCOST3- are inversely related teCA as expected. The small sample size and collinesari
explain the statistical non-significance of someeftioients. The coefficient o5CPCOST3s,
contrarily, positive, which makes some sense bel@kle 1: relatively to Land, the scarcity of
skilled labor is enormous, making the use of tlistdr inherently inefficient in some activities.

However, models with thEPCOST3- SCPCOSTHave the least goodness of fit.

" The Hausmann test for fixed against random effestsdd not be applied because the estimated cowarimatrix of
its coefficients is not positively definite — a remi-rare result in small samples (Verbeek, 2000).
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SCALEandDSCALEare both negative, showing that Brazil's compaeatidvantages did
not rest on industries with higher plant-level uied costs, which is possibly related to skilled-

labor intensity of these cost, as shown in Antwesld refler (2002).

Table 2: Estimates of the Comparative Advantages Miel

Independent Dependent Variable: RCA

Variables (1) (i) (iii) (iv) (V) (vi) (vii) (viii) (ix)

C 4,421 4,034 4,273 4,316 3,966 4,058 4,732 4,028,3124
(0,326) (0,202) (0,181) (0,453) (0,717) (0,133) ,640) (0,849) (0,326)

YEL -0,064 -0,082 -0,061 -0,072 -0,084 -0,082 -G3,08-0,084 -0,106

(0,027) (0,035) (0,027) (0,020) (0,024) (0,019) ,08T) (0,022) (0,035)
CPCOST1  -0,121 -0,477 -0,068

(0,126) (0,100) (0,125)
SCPCOST1  -0,444 -0,446 -0,466

(0,032) (0,102) (0,049)

CPCOST?2 0,385 -0,432 -0,385
(0,036) (0,049) (0,028)
SCPCOST?2 -0,211 -0,223  -0,060
(0,121) (0,180) (0,096)
CPCOST3 -0,444 -0,683 -0,516
(0,097) (0,083) (0,127)
SCPCOST3 -0,020 0,170 0,105
(0,082) (0,068) (0,046)
SCALE 0,213 -0,126 0,216  -0,182 -0,245 -0,181
(0,028) (0,012) (0,042) (0,062) (0,057) (0,075)
DSCALE -0,228 -0,224 -0,230
(0,028) (0,020) (0,031)
SIZE 1,786 2,297 -1,696 -1,551 -1,635 -1,352 62,0 -2,004 -1,888
(0,205) (0,183) (0,159) (0,146) (0,164) (0,088) ,2(B) (0,203) (0,221)
TAR -0,236 -0,204  -0,108 0,089 -0,129 -0,094
(0,011) (0,013) (0,051) (0,038)  (0,038) (0,028)
TNOM -0,255 0,049 0,068
(0,046) (0,039) (0,045)
N. Obs. 77 77 77 77 77 77 77 77 77

AdjustedR? 0,812 0,871 0,797 0,669 0,674 0,704 0,658 0,650 6730,
F-statistics 14,101 21,479 12,905 7,148 7,291 8,232,836 6,638 7,263

F (P-valug 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000,0000
Coefficients in bold letter are statistically insificant: P-value> 10%.

The negative coefficient ofAR shows, in accordance with th&ernational competition
effect,that the consequent higher markup reduces intematcompetitiveness. The causation may

be thought in the other way around, as in the coitnge analysis: the least competitive sectors
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demanded the highest protection, but the struafigrotection in Brazil had not such a coherence
(Terra et al, 2006; Tyler, 1983), as otherwiseaoorated by the (dominant) positive coefficients of
TNOM Hence, considering the market structure, we daanoid themarkup effecon the RCA,
underlying theTARs coefficient.

Finally, SIZE is inversely related to revealed comparative acdged, the opposite of the
free-trade prediction under limited information wifarginal costs: that largest industries would
present the highedRCA. However, this negative correlation fits to the peceedl effect of the
unobserved trade-policy variables, when favorirdusiries without comparative advantages. This
means that these industries where operating witheniaverage costs, as reinforced by the negative
coefficient.

In Table 3 we show the estimates of the previousleh@amplified by corporate scale,
CSCALE(or DCSCALB, expected to be more skilled-labor intensive tS&ALE(DSCALB. One
central goal of this richer technology charactdrarais to attain more accurate results about the
true content oSIZE.

The coefficient sign of the variables are equahi® previous model, except the plant-level
returns to scale, in some cases, meaning thatatrelation between trade pattern and fixed costs
changes once we consider corporate fixed costxpeated, from the nature of these new variables,
higher collinerity caused an increase in the badéfficients, concentrated in the variables for
marginal and fixed costs. Lastly, the models whbk greatest goodness of fit are those with the

most realist marginal costS§PCOST1andSCPCOST las before.
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| Table 3 — Estimates of the Amplified Comparative Adantages Model |

Independent Dependent Variable: RCA

Variables 0) (i) (iii) (iv) (V) (vi) (vii) (viii) (ix)

C 5,191 5,050 5,021 4,864 5,404 4,048 5,143 4,485 3,861
(0,529) (0,409) (0,225) (0,583) (0,414) (0,416) (0,627) (0,825) (0,610)

YEL -0,064 -0,089 -0,086 -0,076 -0,107 -0,072 -0,093 -0,081 -0,100
(0,022) (0,046) (0,029) (0,024) (0,023) (0,024) (0,036) (0,028) (0,037)

CPCOST1 -0,198 -0,402 -0,108

(0,170) (0,112) (0,099)
SCPCOST1  -0,288 -0,400 -0,405
(0,088) (0,150) (0,038)

CPCOST2 -0,405 -0,498 -0,408
(0,040) (0,067) (0,049)
SCPCOST?2 -0,238 -0,349 -0,027
(0,123) (0,174) (0,082)
CPCOST3 -0,445 -0,642 -0,410
(0,122) (0,240) (0,142)
SCPCOST3 -0,095 0,052 0,051
(0,087) (0,102) (0,084)
SCALE -0,034 -0,027 -0,102 0,025 -0,128 -0,087
(0,105) (0,109) (0,091) (0,135) (0,141) (0,232)
DSCALE 0,073 -0,182 -0,221
(0,030) (0,090) (0,123)
CSCALE -0,237 -0,189 -0,149 -0,300 -0,138 -0,115
(0,130) (0,127) (0,094) (0,117) (0,115) (0,218)
CDSCAL -0,339 -0,041 0,025
(0,023) (0,102) (0,119)
SIZE 1,720 -2,278 -1,652 -1,499 -1,704 -1257 -2,014 -2,156 -1,737
(0,388) (0,349) (0,167) (0,098) (0,118) (0,062) (0,169) (0,192) (0,205)
TAR -0,131 -0,188 -0,109 -0,082 -0,136 -0,098
(0,050) (0,051) (0,045) (0,038) (0,041 (0,045)
TNOM -0,153 0,063 0,018
(0,082) (0,045) (0,112)
N. Observations 77 77 77 77 77 77 77 77 77
AdjustedR? 0,704 0,739 0,767 0,668 0,699 0,733 0,658 0,668 0,682
F-statistics 7,968 9,291 10,648 6,882 7,788 9,044 6,629 6,893 7,257
F (P-value) 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

Coefficients in bold letter are statistically insificant: P-value> 1.0%.

Regarding plant-level economies of scale, d§CALE adjusted to domestic market sizes,
exhibits statistical significance. Differently, faorporate cost one such adjustment reduces the
significance, as if these inputs were less semsitivdomestic market size. We should warn that,
unlike SCALE higher values oCSCALEor CDSCALEstand out for industries less intensive in

these firm-specific inputs. Therefore, the negativefficients of corporate fixed cost, except foz t
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last column of Table 3, mean that Brazil's compaeaddvantages in the manufacturing industry do
rest in these exclusive inputs.

All these results are conditional to an internaglofcommon) technology, based on the
foreign economy, which represented about 2/3 ofatbdd production or trade of these activities at
the covered period, as the best measure of fixexiscat both plant level and research &
management-level. Indeed, such a technology omlefithe twenty analyzed sectors, regardless of
the Brazilian economy, especially with respect G&CALE (DSCALB, best translates our
theoretical modeling. However, this might not heetrespecially for plant-level economies of scale.

Accordingly, as a last try, we allow for technologgljustments from both domestic scale
and factor prices, that iISCALBR][(value added/employees) in Brazil] a@ECALBR[(value
added/office and technical) in Brazil]. Estimatéshis model are shown in the below Table 4.

The goodness of fit of this model is superior te pinevious one, and no important change in
the coefficient signs occurs, except3@ALBRwhich becomes always negative, including column
(), in which it attains statistical significandeasmuch as these variables are more comprehensive,
we cannot rule out the inverse correlation betwg@dmt-scale economies and comparative
advantages. Beside§SCALBRattains statistical significance in all variation the baseline
model, meaning that this fixed-cost measure is moreaningful for explaining Brazil's

comparative cost advantages.
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Table 4 — Estimates of the Comparative Advantages &lel with Domestic Fixed Cost

Independent Dependent Variable: RCA

Variables (1) (ii) (iii) (iv) (V) (vi)

C 5,924 6,617 5,732 6,209 5,764 5,702
(0,511) (0,643) (0,941) (0,516) (1,084) (1,078)

YEL -0,146 -0,201 -0,131 -0,158 -0,192 -0,139

(0,025)  (0,076)  (0,066)  (0,036)  (0,059)  (0,041)
CPCOST1  -0,185 -0,436
(0,106)  (0,092)

SCPCOST1  -0,422 -0,446
(0,061)  (0,111)
CPCOST?2 -0,448 -0,578
(0,054)  (0,079)
SCPCOST2 -0,105 -0,036
(0,121)  (0,197)
CPCOST3 -0,447 -0,765
(0,129)  (0,188)
SCPCOST3 0,010 0,248
(0,102)  (0,104)
SCALBR -0,052 -0,013 -0,072 -0,025 -0,074 -0,071
(0,028)  (0,084)  (0,063)  (0,081)  (0,067)  (0,089)
CSCLBR -0,277 -0,325 -0,260 -0,344 -0,247 -0,250
(0,047)  (0,046)  (0,095)  (0,080)  (0,093)  (0,088)
SIZE -1,940 -2,822 -1,667 -1,791 -2,129 2,178
(0,184)  (0,292)  (0,049)  (0,066)  (0,223)  (0,306)
TAR -0,213 -0,100 -0,121
(0,031) (0,079) (0,054)
TNOM -0,062 0,152 0,106
(0,063) (0,048) (0,081)
N. Obs. 77 77 77 77 77 77
Adjusted®® 0,807 0,836 0,756 0,790 0,754 0,778
F-statistics 13,245 15,851 10,037 12,006 9,081 11,223
F (P-value) 0,000 0,000 0,000 0,000 0,000 0,000

Coefficients in bold letter are statistically insificant: P-value> 10%.

Regarding SIZE which was the main goal of all these variatioms the empirical
specification, we observe that its sign did notngeaboth in Tables 3 and 4. In the former it sHifte
to even higher negative values, so that the prevemnclusions remains the same. Once more, the
negative correlation of that this productivity-likariable, resembling the total factor productivity
Harrigan (1997), with industries’ relative expoimsan imperfectly competitive economy implies,
following Horstmann & Markusen (1986), higher awgraosts.

In reality, we only know that the higher industiyesific productivity in activities having

comparative advantages, and rather expressingnblesarved cost variables, was outweighed by
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the higher comparative average costs, from unobdetmade-policy variables. On the other hand,
domestic firms were operating in the efficiencydmrregarding the marginal costs. The question is
to each point the higher average cost, from tts felationship; add up, given the efficiency ie th
marginal costs? Can we have a unique measure, tddke domestic resource cost in competitive
economies, which would work as an indicator of picitve inefficiency?

One possible response, towards such a more cameigsure of efficiency gains (or losses),
is eliminating bottSIZEand all fixed-cost variables, so that the remaif@RCOSTandSCPCOST
will stand out as total comparative costs and thfusomparative average costs. BMEL andTAR
are maintainedthough, for not being related to fixed costs. Theneates of this model are shown

in Table 5, below.

Table 5. The Restricted Comparative Export Model

Independent Dependent Variable: RCA
Variables (i) (i) (iii) (iv) (v) (vi)
C 0.962  0.899 1.041 1.017 0.978 1.033
0.118 0.130 0.129 0.113 0.075 0.075
YEL -0.047 -0.115 -0.060 -0.054 -0.098 -0.135
0.043 0.075 0.048 0.049 0.054  0.069
CPCOST1 0.510 0.718
0.161  0.240
SCPCOST1 -0.214  -0.237
0.117 0.136
CPCOST2 -0.120 -0.345
0.096 0.142
SCPCOST2 0.595 0.555
0.266 0.229
CPCOST3 -0.035 -0.191
0.120 0.154
SCPCOST3 0.866  0.860
0.126  0.138
TAR -0.175 -0.064 -0.043
0.063 0.066 0.055
TNOM -0.107 0.231 0.072
0.081 0.109 0.073
N. Observations 77 77 77 77 77 77
Adjusted R2 0.718 0.764 0.743 0.737 0.757 0.723
F-statistics 9.412 11.678 10.547 10.255 11.292 9.644
P-value (of F) 0.000 0.000 0.000 0.000 0.000 0.000

Coefficients in bold letter are statistically insificant: P-valueabove 10%.
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Regardless of eithéFAR or TNOM, the coefficients of marginal comparative coststdoif
positive in half of the cases, and always withistiaal significance, unlike the negative ones.
Therefore, inefficiency in resource allocation,rtkeito myriad of (unobserved) policy instruments,
went to a point that home’s (Brazil) relative exgsan the manufacturing industry were the greatest
in sectors with the higher comparative costs. Tm@me losses may underline such an allocation
of resources towards sectors with higher comparatosts: lower economies of scale and higher
marginal cost (see Harris, 1984), though our previanalysis showed that only the former actually

happened.

V. Conclusions

The monopolistic competition model of comparatidvantages, conceived to also handle some
limited evidence of policies and costs, provideddjevidence about static and dynamic impact of
trade policy on productive efficiency. The mainuleds that the economy operated efficiently
regarding marginal cost, but that domestic resaumere not efficiently allocated among the
manufacturing industries, as revealed by the negatbrrelation of the index of comparative
productivity to RCA, implying production with highaverage costs.

Analyzed over the last two decades of Brazil's t8¢ model also showed that the economy
did not succeed to attain comparative advantagethenmost demand-expansive international
industries, as sought by import substitution. MeeFp the effective rate of protection remained
inversely related to RCA, meaning that the negatiternational competition effedominated.

Finally, restricting our model so as to attain @ren concise measure of productive
efficiency, we obtained that, controlling for thearket power, the allocation of resources, as

expressed by relative exports (RCA) went to seatiits higher comparative costs.



19

REFERENCES

ANTWEILER, W.; TREFLER.(2002). D. Increasing retarmand all that: A View from Trade.
American Economic Review, 92, n.1, p.:93-119,.

BENEDICTS, L. Three decades of Italian comparatideantages.(2005J.he World Economy.
28,n.1, p. 1679-1709.

BRAGA, H.C.; HICKMANN, E. (1998). Produtividade eamtagem comparativa na induastria
brasileira: 1970-83PEA Texto para discussaa. 140, junho.

BRAINARD, S. L. (1997). An Empirical assessment tbe proximity-concentration trade-off
between multinational sales and traflmerican Economics Review87, n.4, p.520-44.

BRUTON, H. Import substitution. In: CHENERY, H.; 83 RVASAN, T. N. (1989). Country
experience with developmemiandbook of Development Economiésisterdam: Elsevier Science
Publisher, v.2, p. 1602-1645.

CORDEN, W.M. (1979). A estrutura de um sistemafdan e a taxa de protecao efetiva. In:
SAVASINI, J.A.A. Economia InternacionalSao Paulo: Saraiva, p.193-217.

CURRIE, D.et al (1999). Phase of imitation and innovation in atN&outh endogenous growth
model.Oxford Economic Papers,51, p.60-88.

DAVIS, D.R. et al. (1997). Using international ad@panese regional data to determine when the
factor abundance theory of trade workege American Economic Reviemg7, n.3, p. 421-446.
DEARDOFF, A. V. (1980). The general validity of thev of comparative advantagéurnal of
Political Economyy.88, n.5, p.941-957.

DEARDOFF, A. V. (1984). Testing trade theories gmddicting trade flows. In: JONES, R.W,;
KENEN, P.B.Handbook of International Economijas. 1, p. 467-517.

DIXIT, J.; STIGLITZ, J.E. (1977). Monopolistic coraption and optimum product diversity.
American Economic Review. 67, n.3, p.297-308.

EVANS, P. (1980).A triplice alianca: as multinacionais, as estataso capital nacional no
desenvolvimento dependente brasileRm de Janeiro: Zahar.

EVANS, P.; TIGRE, P. B. (1989). Brasil e Coréiargpalém dos clonedovos Estudos CEBRAP
n. 24, p.110-130.

FREENSTRA, R. (1996). Estimating the effects ofdé&apolicy. In. GROSSMAN, G,
ROGOFF,K.,Handbook of International Economiogl. 3. Amsterdam: North-Holland, p. 1553-
1593.

FREEMAN, C.; SOETE, L. (1997).he economics of industrial innovatiddSA: The MIT Press.
HARRIGAN, J. (1997). Technology, factor suppliesdanternational specialization: Estimating
the Neoclassical Modelhe American Economic Review87, n. 4, p.475-494.

HARRIS, R. (1984).Applied general equilibrium aresy of small open economies with scale
economies and imperfect competitidimne American Economic Review74,n.5, p 1016-1032.
HARRISON, A.E. (1994a). An empirical test of thefant industry argument: commenthe
American Economic Review.84, n.4, p. 1090-1095, set.

HARRISON, A.E. (1994b). Productivity imperfect coatppion and trade reform: theory and
evidenceJournal of International Economics.26, p. 53-73.

HELPMAN, E.; KRUGMAN, P.R. (1985)Market structure and foreign tradeéondon: The MIT
Press.

HELPMAN, E.;:KRUGMAN, P. R. (1989)Trade policy and market structur€ambridge, MA:
The MIT Press.

HERTEL, T. W. (1994). The ‘Procompetitive’ effeat$ trade policy in a small, open economy.
Journal of International Economics, 36, p. 391-411.

HORSTMANN, |.; MARKUSEN, J. (1986). Up the averagest curve: inefficient entry and the
new protectionismjournal of International Economics. 20, p. 225-248.

KRUGMAN, P. (1984). Import protection as export pration: international competition in the
presence of oligopoly and economics of scale. KBEERZKOUSKI, H. Monopolistic Competition
in International TradeOxford: Oxford University Press.



20

KRUGMAN, P. (1987). Is free trade pass&fge Journal of Economic Perspectivel, n. 2, p.131-
144.

KUME, H. (1989).A Protecéo efetiva proposta na reforma tarifaria 1#88.Fundacao Centro de
Estudos do Comércio Exterior.

LALL, S. (2000). The technology structure and perfance of developing country manufactured
exports, 1985-989EH Working Papem. 44, p. 1-39.

LEAMER, E.E., LEVINSOHN, J. (1995). Internationalrale Theory: The Evidence. In:
GROSSMAN, G.; ROGOFF,KHandbook of International Economicsyl. 3. Amsterdam: North-
Holland, p.1339-1391.

MALAN, P; BERGSMAN, J. (1971)The structure of protection in Brazil.

MASKUS, K.; WEBSTER, A. (1999). Estimating the HOYodel with technology differences
using disaggreagated labor skill for the Unitedté&taand the United KingdonReview of
International Economicgsv.7, n. 1, p.8-19, 1999.

MARKUSEN, J; MELVIN, J.; KAEMPFER, W; MASKUS, K. @92).International Trade: theory
and evidenceNew York: McGraw-Hill.

MARKUSEN, J.; VENABLES, A. (1998). Multinationalrfins and the new trade theodpurnal of
International Economicsn.46, p.183-203.

MARKUSEN, J. (2002)Multinational firms and the theory of internationshde USA: The MIT
Press.

MOREIRA, M. M. (1999). Estrangeiros em uma EconorAiserta: Impactos recentes sobre a
Produtividade, a Concentracdo e o Comércio Extedimr A Economia Brasileira nos Anos
Noventa Rio de Janeiro: BNDES, p. 333-74.

MUSCATELLI, V. A. (1995). NIE export performanceuisited: the estimation of export and
demand elasticity and the role of product diffela@idn and growth. In: VINES, D.; CURRIE, D.,
North-South Linkages and International MacroecororRiolicy, Cambridge, U.K.: Cambridge
University Press, p. 9-27.

NEUHAUSS, P.; LOBATO, H. (1978)Protecdo Efetiva a Industria no Brasil973-75 Rio de
JaneiroC Fundacéo Centro.

PASINETTI, L. L. (1993).Structural economic dynamics - a theory of econaroitsequences of
human learningCambridge, UK: Cambridge University Press.

SANTOS-PAULINO, A. U. (2002). Trade liberalizatioand export performance in selected
developing countrieslournal of Development Studjas39, n.1, p. 140-64.

SAVASINI, J.A. (1983). Andlise da Politica de Pragéio as Exportacdes, In: ERIS, Claueiaal.
Financas PublicasSao PauloFIPE/Pioneira.

TERRA, Maria C., MENEZES, Naercio and Gustavo GON&ZA (2006). Trade Liberalization and
the evolution of the Skill-Earnings Differentials Brazil. Journal of International Economics,
68(2): 245-367.

TREFLER, D. (1995). The case of missing trade aheéromysteriesAmerican Economic Review,
v. 85, n.5, p. 1029-46.

TYLER, W.G. (1985). Effective Incentives for DomiesMarket Sales and Exportdournal of
Development Economids: 219-42.

(1983). Incentivos as exportacbes e as vendasiercado interno: analise da politica
comercial e da discriminagcédo contra as exportacd&80/81.RevistaPesquisa e. Planejamento
Econbmicov.13, n.2, p. 543-574.

VERBEEK, M. (2000) A Guide to Modern Econometriddew York: John Willey & Sons, 2000.
WORLD BANK. (1998).World development indicatod®998. New York: Oxford University Press.

Data Appendix: Variables and Sources.

RCA: UNCTAD, Handbook of International Trade and Developmenti§ias, International Trade
Statistics Yearboglkand IBGE Anuario Estatistico do BrasiAll in current US dollars.
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YEL: the same aRCAandalso UN’'sCommodity Trade Statistics Database.

CPROD, CPCOST, GSCALE, GSIZE and SIZE: UNIDO, Industrial Statistics DatabaséJN,
Yearbook of Industrial StatisticandThe Growth of the World Industrgl over several volumes
IBGE (idem).As explained, the valued-added underly®8CALE, GSIZE were deflated, and by
the US and Brazil's GDP deflator, respectively.

TAR andTNOM: Bergsman & Malan (1971); Neuhauss & Lobato (1978)er (1983), and Kume
(1989).



