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Abstract

This paper presents empirical evidence about tladiorship between market openness and
markup distribution of manufacturing firms. The angal analysis uses a panel data set of
Spanish firms in the period 1990-2005, with a strcad approach to identify individual mark-
ups. The results point out that tougher competiesociated to openness reduces marginal
costs and prices, while it increases the average dize. However, the evidence about the
effect on average markups and the dispersion dbqmeance variables across industries is
weaker. These results partially support the theaepredictions by the recent literature on
efficiency heterogeneity and international tradel,am particular, Melitz and Ottaviano
(2008).
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1. Introduction

The influential paper by Melitz (2003) stimulatedhiage literature that explains the decision
to export with the incorporation of intraindustretbrogeneity in productivity and size.
According to this approach, the exposure to trawlelies two selection processes: only the
most productive firms enter into the export market the less productive firms exit the
domestic market. A main characteristic of such gor@ach is that it models the demand side
using CES preferences which, as usual, generattasdarmarkups.

Later, Melitz and Ottaviano (2008) (MO hereinaftprpposed an alternative framework
that establishes predictions on the distributiovefage and variance) of four performance
measures: productivity, size, price and markupsThodel is based on a monopolistically
competitive framework with heterogeneous firms aeadogenous differences in the
‘toughness’ of competition across countries, reflddy the number and average productivity
of competing firms in that market. Though this middéows many features of Melitz (2003),
it has two specific characteristics that deterndifierent and more realistic predictions about
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markup distribution. Firstly, demand side is spedifusing a linear demand system with
horizontal product differentiation developed by atano et al (2002). It allows authors to
incorporate endogenous markdpSecondly, trade operates through an increase aafupt
market competition, instead of through the incrdakdour market competition channel.
Firms respond to this tougher product market coitipetby setting a lower markup that
could outweigh the selection effect according toclwhhe most productive firms survive and
set higher markups.

This paper tests some theoretical predictions of With a panel data set of Spanish
manufacturing firms in the period 1990-2005. Pattc attention is devoted to mark-ups
distribution, which has been less analyzed thatlgpcbvity heterogeneity. Partially, it could
be due to the CES assumption in Melitz (2003) apgno Additionally, mark-up is a more
difficult variable to approach empirically than gdrectivity. In this context, some few
alternatives have been used to estimate marginseXxample, Roeger (1995) suggested a
methodology that has been extensively used in niy@recal literature on markups, though it
incorporates the key assumption of constant rettorscale. An alternative way to estimate
mark-ups was proposed by De Loecker and Warzy2€kiZ). That approach has been used
recently by Bellone et al (2012) in a paper closebhated to this one. Chen et al (2009) have
also departed from the MO to test inter-countryedénces in the sectoral openness to trade.
However, their objective is slightly different tbet goal in this paper, insofar as they do not
estimate competition effects at the country lebel differences across the same industries
located in different countries. They approach meggvith a variable that measure turnover
over variable costs, and use an error correctiodenwhere the endogeneity problem for
openness at the industry level is taken into accoun

In this letter, however, we estimate price-costgimea using the methodology proposed by
Bernstein and Mohnen (1991). We have implemented thethodology in Moreno and
Rodriguez (2010) to compare the differences inay@margins according to the degree of
persistence in export activity. Although it reqsinmore information than other approaches,
and a more complex econometric methodology tharg&of 995), an interesting feature of
this approach is that it allows us to estimate ory the firms’ margins but also marginal
costs that we need to test other predictions of M@. proceed in two stages. Firstly, we
estimate a structural model that allows us to estnmargins and marginal cost for each firm
and each year. We then calculate within-industaesrages and variance for these two
performance variables and other: size, prices atal productivity factor. In a second step,
we relate those statistics with inter-industry elifinces in market openness approached by
export and import intensities.

The structure of the paper is as follows. Sectiosuthmarizes main features of MO and
briefly discusses how to approach empirically penfance measures. Section 3 discusses the
data and empirical results, and Section 4 concludes

2. Markup heterogeneity and international trade
2.1 The MO predictions

The MO model incorporates endogenous markups usiaglinear demand system with
horizontal product differentiation developed byavtano et al (2002). In that approach, price
elasticity does not only depend on product difféegion as in the CES demand model, but
also on the average prices and the number of cangpedrieties. With respect to firms, they
face initial uncertainty concerning their futureog@uctivity when making a costly and

! Alternatively, Feenstra and Weinstein (2010) uaedlog preferences to estimate the impact of djkisn
on markups and welfare.
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irreversible investment decision prior to entry. #ssial, such uncertain outcome for marginal
cost (the inverse of productivity) is modelled asdimw from a common and known
distribution G(c) with support ofo,c, ]. The key parameter is the level of marginal agst

in which the firm is indifferent about remaining ihe industry or exiting. Specifically, all
firms withc > ¢, exit, while all firms with cosic< ¢, earn positive profits and remain in the

industry. Firms with lower marginal costs set loyeices and obtain higher profits than high-
cost firms. However, they also set higher mark-bpsause they do not fully translate cost
advantages to prices. This is a selection effect.

Average productivity will be higher when sunk coate lower and product varieties are
closer substitutes. Larger markets induce tougleéecson (lower cutofé,) with more

product variety and lower average prices. In tkairsg, firms are bigger and earn higher
profits. However, average mark-ups are lower as dbmpetition effect outweighs the
selection effect. Additionally, the chosen parame#gion for the distribution of marginal
costs allows authors to obtain some predictionsutalloe dispersion of the performance
variable. Specifically, a bigger market reduces Waeiance of average prices, costs and
markups. This is the result of the selection effdtat reduces the support of these
distributions for any distribution G(c). With regpeo firm size, its variance is bigger in
larger markets due to the direct magnifying effgcinarket size. In sum, the predictions can
be summarized as follows: the average (and varjaoterice, cost and mark-ups is a
decreasing function of market size. The opposiexected with respect to firm size.

This set of predictions is valid for both a closmbnomy and an open economy without
trade costs. As MO point out, free trade is ege@ntato an increase in market size. With non-
integrated markets, two dimensions are introduoedifferentiate countries: market size and
barriers to imports (in the classical way of delect costs). With trade frictions, the cutoff is
always lower than in an economy with free tradeisTieduction in the cutoff, which is
dependent on trade costs, forces to least produtdiexit. The underlying reason is that more
import competition increases the price elasticityhe residual demand of all firms. Though
surviving firms are more productive and have higherkups, the average markup is reduced.
In sum, the pro-competitive effect outweighs thiea®n effect. This result is similar to that
found in Melitz (2003) but it works in a differemtay. While in the latter trade induces
increased competition as consequence of more cdiopein the labour market, in MO
model product market competition is the only ch&nladour market does not play any role
due to the elastic labour supply.

This paper focuses mainly on the differences odetrapenness, as a proxy for trade
barriers, on the distribution of performance measuAdditionally, MO also analyzes the
second dimension to explain differences acrosstcesn market size. Again, the effect goes
through the cutofé, : when trade costs are symmetric, the larger cguniit have a lower

cutoff, and thus higher average productivity, alevith lower mark-ups and prices (relative
to the smaller country).However, this market sifieat refers to “home” market, while
“partner” size has not any effect in the long-rit©O argument that, from the export side, this
is due to larger market opportunities are offsetcbgnpetitiveness effect. In a similar way,
from the import side, the increased level of domegimpetition due to a larger trade partner,
would be exactly offset by a smaller proportioreafrants in the long-run. Of course, as they
recognize the exact outcome of these trade-offsl@tged from the specific functional forms
used in the analysis.

Finally, we should take into account that the predns of the MO model are made in
terms of average and variance of firm performaneasures. We implement empirically such
a framework by using industry average (and varippegformance measures, though those
measures are estimated at the firm-level.
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2.2 Empirical approach to estimate the mark-ups #redmarginal cost

Among the performance variables considered in tierivbdel, markup and marginal cost are
the most difficult to approach empirically. Withathaim, we use the methodology proposed
by Bernstein and Mohnen (1994)t is based on a structural specification whicmpdses a
translog cost function, a price-cost margin equetomd a factor share equation. The cost
function is defined as follows:

c=c(r.VY.{

whereP; is a vector of prices of factors (labof ), intermediate inputsX{;) and capital
stock K)) andt is a time trend which represents the state ofnelclyy. Factor prices are
assumed to be exogenous to firms. For the empispatification we use a translog cost
function such as:

InC’ —In{Pj ,80+,81InY+,82In +,83In += ,B4(InY) + S,In YIn%
K K
P PY 1 P @
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In the previous specification, the restrictionsresponding to a degree one homogeneous
cost function in variable input priceB, (labour),Py (materials) andPk (capital stock) have
been imposed. Additionally,is a time trend which represents the state ofnielcigy. With
respect to the margin equation, we consider thiausfisell a differentiated product in markets
characterized by imperfect product competitiontHis sense, the price-cost margin can be
expressed, as usual, from:

Pl-u)=C 2

WhereC” is marginal cost? is product price angl is the corresponding price-cost margin.
The price-cost margin can be rewritten as follows:

PY P R
& A HAYD)= i+ B INY +fgIn- + B0t +d 3)

K K

where (PY/ C) the ratio of nominal sales (revenues) to cos{3)nthe margin of the firm
has been parameterized to take into account therdgeneity of firms across different
industries (/) and the impact of the business cycle (D). Coateshare also included in the

set of equations for the sake of efficiency as:

P. XL_/G2+:85|nY+IB7 In— P +ﬁ In—+r (4)
Pwu P«

FUZ= ok oY + frin T = +8, -t (5)
K

The equation system to be estimated is compris€t) o(3), (4) and (5), where (3) is a non-
linear function. The estimated parameters allowtaubtain individual marginal cost and
margins.

2 Moreno and Rodriguez (2010) use this methodolagginalyze differences in average margins accortting
export status. In this paper, instead of assumisgaat-term context with a variable cost functiaripng-term
context is considered.
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3. Data and empirical results

The sample used consists of an unbalanced pan8pafish manufacturing firms for the
period 1990-2005. The variables were obtained ftbe Survey on Business Strategies
(ESEE) that excludes manufacturing firms with lges 10 employees, while larger firms are
randomly sampled by industry (at two-digit NACE é€vand size segment. All information,
including price variations for outputs and inpugsobtained at the firm level (see Appendix
for the construction of variables). The total numlzé observations, after those with
incomplete information were dropped was 22,027.cBpsve statistics for all variables and
sub-samples (non-exporters and exporters, non-teysoand importers) are showed in Table
A.1 of the Appendix.

In the first stage, we estimate the structural rmedelained in the previous section that
allows us to estimate the margins and the margiosi of the firms. Table 1 shows the joint
estimate of the translog cost function, the lalmal material cost shares and the margin equation
by the Generalised Method of Moments (GMM). Inpritgs are considered exogenous, while
endogeneity in sales is assumed. The estimaticariged out by instrumenting the endogenous
variables with their cross-section lagged values2atThe Sargan is presented at the bottom of
the column and the validity of instruments is atedp

Table 1. Cost Function, Cost Shares and Margin tmuéloint estimate by GMM)

Coefficients t-statistics
Bo -1.276 -0.2
B1 0.909 16.9
B2 -0.102 -0.1
B3 3.474 2.0
B4 0.001 0.1
Bs -0.005 -1.2
Bs 0.012 2.9
B, -0.221 -1.4
Bs 0.038 0.5
Be -0.094 -0.8
Bic -0.029 -2.9
Mov1l 5.912 2.2
Mov2 -7.604 -2.4
Ms 0.121 2.9
D 0.021 11.8
Average Margin 0.165 4.2
Sargan test 13.7 (16)
Industrial dummies F-test (cost) 27.5(19.17582)
Industrial dummies F-test (margin) 147.5 (13.17588)
Observations 17601
Years 1992-2005

t-statistics are robust to heterocedasticity.
In the Sargan test and industrial dummies F-testdegrees of freedom are in parenthesis.

With respect to margins, the first column in Tablshows the parametgg, calculated as
the average of a set of 14 industrial dummies. Fitest at the bottom of Table 1 confirms
their significance. The parameter for firm indicatd demand evolution}) presents the
expected positive sign, which suggests a procyichedaviour of margins. This parameter,
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multiplied by the average value of demand evolytemd added to estimated parameigr
allows us to obtain an average margin of 16.5%alidiirms in the complete period.

The estimated parameters allow us to obtain prediobtarginal costs and mark-ups for
each firm. With respect to the others variablesrretl in the MO paper, the prices, has been
calculated departing from firm-level price variatiprovided by firms. Firm size has been
approached with deflated sales, by using firm-lepgete variations. Although the MO
predictions are in terms of productivity levels, aso consider the growth of total factor
productivity (TPF) —approached by Solow residuale do the marginal cost can be consider
the inverse of the productivity levels in the MO deb

In the second stage we are going to relate thesepfrformance variables (marginal costs,
prices, markups and size) with the degree of opEnris was previously pointed out, larger
openness and market-size have similar resultsoth bases the cutoff that determines the
number of surviving firms is lower. Therefore, marpenness may be associated to lower
average (and variance) price, cost and markupdeudriger average (and variance) size is
expected.

Four measures are used to approach empiricallgegese of openness: the percentage of
exporters (importers) with respect to all firms ¥End PIM, respectively) and export
(import) propensity (EP and IP, respectively), defl as the percentage of exports (imports)
over total sales. Those industries with a largecgr@age of exporters are (as expected) also
those with a larger export propensity. The samaltrés obtained when import instead of
export is considered. We test the predictions e MO with inter-industry correlations,
where industries are defined at two-digits NACE. efages and variances for each
performance variable and openness measure arelatattwas intra-industry averages and
dispersion (variance).

Table 2. Correlation between performance measuneshe openness degree

PEX EP
Average Variance Average Variance
Marginal cost -0.419 (0.07)-0.176 (0.47) -0.455 (0.05)-0.252 (0.29)
Price -0.437 (0.06) -0.029 (0.90) -0.484 (0.04)-0.147 (0.55)
Markup -0.044 (0.86) -0.297 (0.22) -0.087 (0.72)-0.162 (0.50)
Size 0.437 (0.06) 0.411(0.08) 0.477 (0.04) 0.400@9)
Productivity (TFP) 0.624 (0.00) -0.155(0.53) 0.40M3) -0.062 (0.80)
PIM IP
Average Variance Average Variance
Marginal cost -0.513 (0.02)-0.106 (0.67) -0.613 (0.01)-0.102 (0.68)
Price -0.505 (0.03) 0.014 (0.95) -0.647 (0.00) 0.049 (0.84)
Markup 0.020 (0.93) -0.245(0.31) -0.125 (0.619.184 (0.45)
Size 0.506 (0.03) 0.313(0.13) 0.535(0.02) 0.@b93)
Productivity (TFP) 0.719 (0.00) 0.037 (0.88) 0.7@60) 0.004 (0.98)

Note: Standard deviations in parenthesis

Table 2 shows the correlations between the foursarea of openness and performance
variables. As can be seen, the obtained signssaegpected. Higher openness, both in terms
of the percentage of exporters and importers atigl i@spect to export and import propensity,
shows a negative correlation with average margoats and prices. The latter result is in
accordance with Chen et al. (2009), who find a cetitipe effect of trade openness,
approached by import competition, on prices in shert run. However, we find weaker
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evidence that they are less dispersed. Additionallyexpected, more openness is positively
correlated with average firm size, while the dizition is more disperse.

With respect to markups, though we find the exmkategative sign in average and
variance, the correlation is not statistically siigant. This result can be interpreted as the
two expected effects of openness on markups, pmgpettion and selection effect, are almost
mutually cancelled. In our previous paper (Moremol &odriguez, 2010), the results were
also not conclusive: non-exporters have smallergmarthan persistent exporters (selection
effect) but larger export ratio is negatively asatexl with margins for persistent exporters
(pro-competition effect). In a similar way, Chen al. (2009), find a negative effect of the
trade openness on the mark-ups in the short rumhleubng run effects are most ambiguous
and may even be anti-competitive. Bellagteal. (2012) also obtain a negative relationship
between markups and the intensity of import contipeti However, that relationship is
positive with export participation, though it seetasbe lower for firm facing more efficient
competitors abroad and with higher transport costs.

Finally, with respect to the growth of TFP, ancdcas be seen in the last row in Table 2 the
correlation supports previous results with respe@eharginal costs: tougher selection effect in
larger markets produce stronger productivity growithis is a similar result to Chest al.
(2009), who also obtain a positive effect of th@art ratio on labour productivity in the short
run.

4. Conclusions

There is abundant evidence about how trade flows esglain productivity heterogeneity
among firms. This paper contrasts the set of thieatepredictions developed by Melitz and
Ottaviano (2008) which obtains predictions abowtnges in mark-ups, marginal cost, prices
and other performance measures induced by tradeneps. The results obtained for a long
unbalanced panel of Spanish manufacturing firmspsrpthe hypothesis that tougher
competition linked to openness reduces the aveodgearginal costs and prices, while it
increases the average firm size. However, the agglabout the effect on average markups is
weaker.

With respect to the relationship between the vaeant the performance variables and the
trade openness degree the results are no conclUgieegh we obtained the signs predicted
by MO, the inter-industry correlation is quite lamd non-significant. Additional empirical
evidence with different approaches seems necessary.
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Appendix: Variable definitions and descriptive statstics

Internationadlé and mark-ups distribution

C (Costs):The sum of intermediate consumption (raw matepalshases, energy and fuel costs and
other external services) plus labor costs minusthek variation plus.

Dy (Individual indicator of the business cycle in alarkets):In the ESEE survey, each firm identifies
the behavior of market demand during one year vafipect to the previous year according to three
different categories: recession (1), stabilityg8)l expansion (3).

P (Price index for output sold)fhe surveyed firms give annual information aboatkets served (up

to five), identifying their relative importance (ipercentage) in total sales of the firm. This
information allows us to calculate a price index &l markets and for each market, using the
proportions with respect to total sales as weigjatin

K (Capital stock):It is net stock of capital for equipment in reatms. It is calculated by using the

perpetual inventory formula.

TFP growth (Solow

residual): It

has

been

calculated

using

the Torngvist

index,

TFP=y-s |- § k- § r, wherey s the real output variation and the weights stlaeeannual cost

shares of each input.

Table A.1 Variable descriptive firms (logarithmianations rates, 1991-2005)

All firms Non- Exporters Non- Importers
exporters importers

Output (volume terms) 3.1 1.4 4.1 1.3 4.2
Output (nominal terms) 4.6 3.0 5.5 2.9 5.5
Cost per worker (B 4.8 4.8 4.8 4.8 4.9
Price index for intermediate 3.3 3.7 3.1 3.6 3.1
inputs
Price of capital -1.5 -1.6 -15 -1.6 -1.5
Stock of real capital 6.2 5.9 6.4 5.4 6.6
Cost 5.2 4.2 5.8 3.9 6.0
Number of observations 19244 7153 12091 7032 12212
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