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Résumé :

Les estimations des modéles de mmmerce internationd ne tiennent généralement pas compte
de la qudité des produts, ce qui condut a sous-estimer fortement les élasticités-prix. Nous
montrons que des éagticités-prix plus élevés, et plus conformes avecla théorie, peuvent étre
estimées des lors que I’on contrdle la qudité des produts. Pour ce faire, nous avons estimé
une gudion ce commerce internationd incluart une \ariable de qudité tirée d’ un sondage
auprés de firmes importatrices. L'estimation, menée @& donrées de parel sur les quare
principaux pays membres de I’Union Européenne, confirme le réle important que joue la
qgudité dars I'estimation des éasticité-prix du comnmerce, du moins en ce qui concerne les

produts hauement différentiés.

Mots clés: Commerceinternationd, équaion de mmmerce éagticité-prix, Concurrence

imparfaite, différentiation des produits, qudité, indices de valeur unitaire.

Abstract :

Traditiond trade models ignaing the dimenson d product qudity generally lead to
excesgvdy low trade price eladticities. In this paper, we show that higher estimated trade price
elasticities, more in conformity with theory, can be obtained by controlling product qudity in
trade equaions. To doso, we have etimated trade equaionsincluding a poduct qudity proxy
derived from surveydata. Our estimation results, based on paml data for the four main EU
member Sates, confirm the part played by product qudity in the estimation d trade price
eladticities, at least for traditiondly highly differentiated products.

Keywords: Trade performances, trade equaions, trade price elagticities, imperfed competition,

product differentiation, qudity, unit value indices.

JEL: C23, C33, F1, L15.



|. Introduction

Most trade eguations, espedally in operational maaoeanometric models, do not take into
acount the so-cdled new theory of trade and stick to the traditional Armington [1969
framework. Such trade ejuations, however, often suffer from serious estimation difficulties,
excesdvely low trade price elasticities or unstable ones for example!, notably suggesting
underlying problems of missng variables. Some trade models with imperfed competition might
solve such problems, espedally those which shed light on new sources of trade and comparative
advantages by underlining the role played by product differentiation, espedally verticd®. More
recent empiricd studies confirm the increasing part played by trade in verticdly differentiated
products, espedally within the European Union (EU). Fontagné, Freudenberg and Péridy [1999
show that, in the mid-nineties, intra-industry trade in verticdly differentiated products within EU
countries was twice & substantial as intra-industry trade in horizontally differentiated goods.
Erkel-Rous® and Le Gallo [200Q highlight the part played by quality in the trade performances
of several EU countries, more espedaly Germany and, to alesser extent, France These studies

suggest that trade eguations sould take product quality into acamunt.

Unfortunately, quality levels are usually unobservable, so that introducing such variables into
trade eguations requires the use of proxies. Most authors choose proxies based on R&D
expenses or human capital variables’. Such indired measures of product quality may a priori
differ significantly from what they are supposed to cepture, or at least focus on a spedfic
dimension of product quality, namely technologicd differentiation.

In this paper, we suggest that it may be worth using more dired measures of product quality,
derived from survey data, and injeding them into trade eguations. Doing so, we show that
higher trade price elasticities can be obtained by controlling product quality in trade eguations
estimated on panel data. This result is easy to understand, as adding a quality variable in trade

eguations enables us to suppress the quality dimension of prices from the price fador.

! Cf. notably Orcutt [1950, Harberger [1953, Goldstein and Khan [1989 and, more recently, Madsen [1996
and Deyak, Sawyer, and Sprinkle [1997.

2 Cf. Shaked and Sutton [1984, as well as Falvey and Kierzkowski [1987.

3 Cf. Greanhalgh, Taylor, and Wilson [1994, Magnier and Toujas-Bernate [1994, Amable and Verspagen
[1999, Anderton [1996and 1999, Carlin, Glyn and Van Reeen [1997, Eaton and Kortum [1997, loannidis
and Schreyer [1997, etc.



Consequently, the price fador becomes a pure price dfed, which has an unambiguous negative
impad on market shares, while the positive influence of quality is taken into aceunt through the
quality proxy instead of being mixed with the pure price dfed within the price fador.
Comparing our quality proxy with an innovation variable derived from the same survey, and
repladng the former with the latter into our trade ejuations, we dso provide an ex post

argument in favour of using indired quality proxies based on innovation variables.

We present our model in sedion Il. Then, we detail the construction of our quality proxy as well
as our ecmnometric methodology in sedion IlI. Our main estimation results are analysed in
sedion IV. Findly, we discussthe mntent of our quality proxy and, more predasely, its relation

with innovation, in sedion V.

1. The moddl

Our approad is based on a multi-country model of imperfed competition with K products. In
any country j, the consumer utility function is supposed to be separable so that we can focus on

the sub-utility U,; derived from the consumption of any product k. This sub-utility is assumed to
be aCES function a la Armington of the quantities x,; of product k originating from every

country i =1,...] (including country j):

9
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where o, > 1 is the dadticity of substitution between domestic and imported goods from

|
different origins, and 20&“ =1 (normalisation a la Hickman and Lau [1973). Following
1=1
Erkel-Rouss [1997, we onsider that domestic and foreign goods differ by some perceved
charaderigtics resulting from national differences’. These differences determine the relative

« desirability » of domestic and foreign goods, i.e. the (akij ) weights. This can be viewed as

i=1.,1

* The suppy side of the model suggested by Erkel-Rousse [1997 provides a theoretical justification of the
Armington [1969 assumption according to which products are geographically differentiated, by endogenising

producer strategies in terms of brand images.



asort of « national brand image » of ea product asit is perceved by consumersin country j°.

|
Maximising ead sub-utility U,; subjed to the budget constraint Z P X = Ry divesthe value
1=1

of total demand for good k addressed to country i on market j:

k|] pkl] kij

h sl % Rkj 0K, | (1)

pkj

where R, represents the share of total revenue dlocated to the cwnsumption X, of product k

by the representative consumer of country j and p,; the price of the cmposite product k,

defined with resped to bilateral prices (pk,,)

asis diown in Hickman and Lau [1973.

The share of good (k,i) in the budget allocaed to the consumption of good k by consumers in

country j ( X,; / Ry) isadeaeasing function of the relative price of good (ki) and an increasing
function of its relative brand imagea,; . The higher the dagticity of substitution g,;, the more
senditive demands to relative prices and brand images.

The evolution of exporting country i’s relative market share in country j with resped to that of

some of its main competitors (i');.,; ; expressed in current prices, is equal to:

[l
0O X, 0O . O
%D: Xku DZ ki' j k|] Z a'k| j ki'j Z a'k| j[ kij - k| j] (2)
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® In this resped, our reading of the (akij ) weightsis close to that of Feenstra [1994, who interprets them as
i=1..,1

quality indicators.



where a,;.; = denotes the value of exporting country (i’)’s market share in country |

in'j
Z_in“j

i"#1,]

with resped to that of some of its competitors (i” #1i, j)°.

Repladng bilateral export values with their expressons derived from (1), we get:

0 0
0 Xy D_ . . : :
BTD_.Za“'J[(l_% )(pldj - pki'j)+o-lq' (orldj —am.j)]
or equivalently:
Jx, 0 1 % i o f
LogB¢D (1-g, )Log ul +0, Logﬁim + W 3
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mshare,; price,; image,; Sructural

factors

« represents the set of invariant structural fadors determining relative market shares. It

depends on the product k, the importing market j, the eporting country i, and its man

competitors i =(i"),., ;- We ssumethat W, . isalinea combination of both miscellaneous fixed

"2,
effeds and threegravity components':

- arelative distance dfed (heredter referred to as dist. ), defined as the ratio of the distance

iji’
between the capital towns of countriesi and j to the mean distance between the capital towns of

countries (i')..,. . and J;

P, |

- ardlative size dfed (size. ), country size being estimated by the value of GDP in 1997

iji

® Time index t is implicit in this whole sedion. Note that, when reasoning in discrete time, we shall have to

replacethe @) coefficients with their lagged values.

" Cf. for instance Bergstrand [1985 1989.

8 1991 has been chosen as our benchmark year because it is neither too dd nor included in the estimation period
(19931997, which enables us to avoid potential endogeneity problems. Moreover, we have opted for 1991 rather
than for 1992 which coincides with a period of monetary disturbances within the EU.



- arelative spedalisation effed (spe, ), representing the share of good k in country i’s total

iji
exports compared to the wrresponding share cdculated for the set of its I’ main considered

competitorsin 1991, where |'= Card(i'),; ; -

The combination of the two last terms is supposed to cgpture arelative size dfed at industry
level, which could not be direaly cdculated through, for instance, ratios of GDP at sedor level,
due to the spedfic industry clasgfication of the survey data that we used - Cf. below.

Consequently, in this model, relative market shares depend on: a traditional fador (relative
prices); a non-standard dfferentiation term (relative brand images); gravity variables and other
invariant fadors, such as relative distance, size, and spedalisation, plus miscdlaneous fixed
effeds. According to this model, exporters can therefore increase their market shares in the
short or middle run by lowering their prices with resped to those of their foreign competitors, or
by raising their relative differentiation effort in order to modify their relative brand image to their

advantage.

[11. The data and estimation methods

As usual, this kind of model contains unobservable or imperfedly measured variables, which

have to be replaced with proxies.

As for the relative price fador, we have mnsidered that import unit values would be agood
approximation for bilateral prices, as they take into acount price @mpetition between exporters
at the entry of market j (transport and other transadion costs from any exporting country to
market j being included in import unit values)®. For the same reason, import dedarations have

been chosen as atheoreticdly more satisfadory measurement of bilateral trade flows than export

° Besides, import unit values have been smocthed so as to correspond to what is generally observed in terms of
the progressve influence of prices on trade values, as well as to limit potential endogeneity problems. More
predsdy, if t is the airrent year, unit values have been smoathed uwsing the following weights: 0.3, 0.7 for
respedively t and
t-1. These kinds of weights can be found in several macroemnometric models, or derived from impul se functions
resulting from dynamic models in time series emnometrics. Cf. Magnier and Toujas-Bernate [1994 or Erkel-
Rousse, Gaulier, and Pajot [1999 for instance



dedarations in the mntext of our model'®. All these trade variables have been cdculated at a
certain product decomposition level (see below) for the four main EU member States (France,
Germany, Italy, United Kingdom) on the basis of data originating from the COMEXT data base

of Eurostat.
We have explained our interpretation of the structural facor Wi in the precaling sedion. As

far as urces are oncerned, GDP data originate from the CHELEM data base of the CEPII,
while the speadalisation fador has been cdculated on the basis of trade values based on export
dedarations from COMEXT.

However, the more interesting feaure of our model is the presence of a non-standard
explanatory fador based on national brand images. The difficulty is to find a satisfadory proxy
for this kind of variable. We have derived ours from the results of the « Image of European
products » annual survey of the COE (Centre d Observation Econamique of the Chambre de
Comrrerce et d'l ndustrie de Paris)™. The results of this survey are based on the aiswers of a
panel of importers from different EU member States concerning their perceptions of the relative
advantages and dsadvantages of products made in other EU countries in their sedors of
adivity. Spedfic questions ded notably with product quality, notoriety, degree of innovation,
price and ratio of quality to price depending on geographic origin. The main advantage of this
survey isto provide us with a purely exogenous pieceof information (with resped to trade data)
on the way products originating from spedfic member States are perceaved from other EU
countries. Nationa product images colleded from this survey are therefore bilateral. In other
words, they depend not only on the respedive objedive qualities of products from miscdlaneous
geographic origins, but also on importers subjedive perceptions, which may differ notably from
one importing country to the other'®. Data refer to yeas 1992to 1997 for different kinds of
products (namely « consumer goods », split up into four sub-sedors: food, hygiene, lodging and

clothing, and « other goods », consisting of intermediate products, medanicad equipment and

19 The under-estimation of intra-European import dedarations snce the aeation of the INTRASTAT system of
measurement of intra-EU trade flows in 1993 should be notably limited by the definition of the dependent
variable, which isbased on aratio o imports (rather than on import levels).

1 N.B. Gagey and Vincent [199Q applied the same kind of approach.

2 Thisis one of the advantages of this source, brand imagesin our theoretical model being potentially subjedive

aswadll.



eledric equipment)*®. We have dedded to focus on the four main EU countries™ (as producing
or purchasing countries), as products originating from smaller EU countries, such as Belgium,
do not sean to be dealy known by the panel of importers from other member States (many

missng observations, inducing unstable answers from one yea to another).

More predsely, we have cdculated our brand image proxy on the basis of the answers to the
following question asked in the survey: « In terms of qudity levds, do you think that French /
German/ British / Italian prodwcts™ are:

- the most competitive ones (mark = 1)

- as competiti ve as those from other courtries (mark = 2)

- lesscompetiti ve thanthase from other courtries (mark = 3)

- not competitiveat all (mark = 4)? »
For any quadruplet (product k, importing country | - judge -, exporting country i - judged -, yea
t), we define 67ki,-t as the percentage of interviewed answering 1 or 2 to this question in the
survey performed in yea t-1. In principle, a high 67ki,-t must correspond to a relatively good

national brand image in terms of the quality of product (ki) in country j, and vice vesa. The

reason for defining the aurrent ay, on the basis of the survey made in t-1 originates from the

month in the yea when the survey is performed, namely October, which is rather late.
Therefore, we mnsider that a survey performed in October of yea t reveds brand images which
are doser to those operating in yea t +1 than in yea t in terms of consumer choices. Besides,

this convention may proted us from endogeneity problems during the estimation process

Of course, a,; isnot as predse & ared quantitative measurement of the brand image a; , but

one can exped it to be & least a reasonably robust estimator of what we try to measure, apart

from the normali sation asped, which disappeas when cdculating the relative indicaor:

13 See Appendix 1 for a predse description of these sedors and sub-sedors.

14 Namely France Germany, Italy and UK. As for Spain, available data ae unfortunately insufficient, Spain
having been included in the survey since 19960nly.

15 Each interviewed importer is supposed to answer this question for products from every geographic origin,
except from his or her own country. See Appendix 2 for a glance at the survey results concerning this gedfic
question.



image,;, =

In fad, we tried to work with more sophisticated indicaors over-weighting the percentage of
marks 1 with resped to that of marks 2, but the smplest indicaor proved to lead to the best
results, due without a doubt to its higher robustness We dso studied other possbilities in terms
of the best criterion that could be used as a basis for the cdculation of an estimated brand image.
We dedded to focus on the survey question deding with quality rather than more particular
criteria (such as innovation for example) because our theoreticd brand images encompass
miscdlaneous perceptions and must not be too spedfic (however see sedion V below for a
discusson in this respea)*.

Unfortunately, COE surveys ded successvely with consumer goods (1992 1994 1996 and
«other » goods (1993 1995 1997). Therefore, we have to remnstitute aanual indicaors from

biennial (d"kijt) ones. Asauming that national brand images are relatively stable structural

variables (which is confirmed on the basis of the survey results), we have filled missng yeas
with the smple aithmetic means of two successve biennial brand image proxies. Consequently,

if t and t-2 correspond to two known ay;, and a,;_, (derived from surveys performed in t-1

and t-3), we asume that the brand imagein t -1iscloseto:

~ _ a, kit T a, Kijt 2
akijt—l - 2
We have now got a sequence of annua proxies (d“m) from 1993to 1997 for
k=1.K,i=1,.4,j=1,.4,]#i

consumer goods, and from 1994 to 1997 for other goods. From this sequence, we derive our

eXplanatory variable (i rrﬁgeldiﬁ)kzl K,i=1..4,j=1..4,]#i

using equation (4).

To sum up, the model to be estimated is:

16 Note that the accuracy of our national brand image proxy may be somewhat limited by the eistence of
multi national companies, which loosens the link between brand image nationaliti es and the geographic origin of
trade flows. We @n however exped this potential problem to be minimised by the fact that the interviewed - a
sample of professonal importers - are supposed to be wel informed in terms of the geographic origin of the

products they import.



mshare,;, = (1- elf)(pr Tcemm) +e (i rrﬁgem) +e° (si ijf) + esp(spemjf)— e’ (distijf) +Cyi + Ui | (B)

where: C, ENCOMpasses an intercept and a set of fixed effeds; other coefficients are positive

elasticities (referred to by e€) which may not be egual to theoreticd ones, as all variables are

proxies of the true ones; the perturbation Ui originates from the difference between theoreticd
variables and observable ones; Ui also takes into acount posshle exceptiona events and the

parts of potential missng variables that are orthogonal to our explanatory fadors; t [1 1993 (or
1994 to 1997 i, j O France, Germany, Italy, United Kingdom, k [J food, clothing, hygiene,
lodging, intermediate products, medianicd goods, eledricd goods, which represents 5x4x3x4
= 2400bservations for consumer goods and 4x4x3x3 = 144for other goods.

We have performed two sets of estimations. one on consumer goods, on the global 19931997
estimation period, and the other pooling al goods together, from 1994to 1997 (i.e. using 240-
48 + 144 = 336 observations). Notice that, due to the relatively small number of observations,
we canot reasonably estimate price ad quality elasticities for any couple (k,j). As big sets of
products prove to be more heterogeneous than the importing countries of our sample, we have

dedded to focus on the estimation of price (e¢”) and quelity (e, ) elasticities without

differentiating between importing countries.

Ead set of estimations has been compared with the results derived from a more traditional sub-

mode! excluding the quality dimension [( €, ) restricted to zero]. The interesting asped of such a

comparison is to study how estimated price elasticities are modified when the alding of the
image fador in the model suppresses (at least part of) the quality dimension contained in the
relative price dfed.

Finaly, four different ecnometric methods have been tested, enabling us to confirm the
robustnessof our results. First, we have performed ordinary least squares (OLS). Then, we have
tested threedifferent two stage estimation methods. On the one hand, our quality proxy being
obviously measured with a high degree of uncertainty, we have used an instrumental variable
estimation method (heredter referred to as 2SLS, for 2 Stage Least Squares), our image proxy
being regressed with resped to the other explanatory variables of the model plus a simplest
quality indicaor defined as follows:

10



where a,;, is cdculated in the same way as a,; but on the basis on the results of the first

available survey only (namely 1992 for consumer goods and 1993for other goods). In order to
limit the risk of correlation between this variable and the perturbation of the model, we have
performed this instrumental variable method on 19951997for consumer goods, and 19961997

for the whole sample (excluding the two first yeas of the sample enabling us to suppressany
referenceto the 1992and 1993surveysin the image, variable and consequently in the aurrent

perturbation Ui

). On the other hand, to suppress heteroskedasticity and correlation from our
estimation residuals, we have performed two quasi-generalised least square (QGLS) alternative
methods (see Appendix 3 for athorough presentation on these two methods). As dal be seenin
the next sedion, the four estimation methods leal to very smilar results, which can be viewed as

asign of robustness

V. Theresults

Before examining the estimation results thoroughly, it is interesting to glance d the simple
correlations between our dependent variable and both the price ad image explanatory fadors.
Theoreticdly, we eped the price aad quelity fadors to be positively correlated, as well as
quality and market shares (the higher the degreeof differentiation the higher the wrrelation, and
vice vasa). As for the price fador, the expeded result is more ambiguous, due to the two
dimensions of prices. If the « pure price» dimension predominates, then correlation between
prices and market shares dould be negative, relatively high prices implying a mmpetitive
disadvantage and consequently low market shares. If, however, the « pure quality » dimension
dominates, then the sign of the correlation between prices and market shares sould be inverted,
such a configuration being liable to lead to low price elasticities in traditional trade models
ignoring product quality.

In this resped, the second configuration proves to predominate (seeTable 1 in Appendix 4). In
fad, in most sedors, the smple wrrelation between relative prices and market shares proves to

be dealy positive. The only exceptions concern two sedors in which products are very little

11



differentiated, namely intermediate products and food"’. For these kinds of products, particularly
for intermediate goods, selling at low prices compared to one's competitors appeas to play a
crucial part in one’s trade performances. It is noteworthy that, in these sedors, quality and
prices osmetimes appea to be negatively correlated. This unusual result is surprising only at first
dght. In fad, examining survey answers concerning the quality of food and intermediate goods
suggests that the interviewed facesome difficulty in defining what quality exadly represents in
the cae of these dmost homogeneous products (particularly for intermediate goods). It seems
that the interviewed generaly solve this problem by understanding «high quality » as an
equivalent of «low price», which is the only clea criterion of differentiation within these
products. The very spedfic feaure of intermediate goods has required a spedfic treament for
this dor in our equations (the food sedor proving to be lessdisturbing, as can be seen in
Table 1 and will be mnfirmed below).

Asfor other goods, the positive arrelation between price and market shares proves to be rather
high, espedally for goods originating from countries traditionally basing their competitive
advantages on quality, namely Germany and France, but also from Italy. In this case, the
magnitude of the arrelation is esentially due to the dothing sedor, which appeas to be a
highly « quality competitive » sedor in this country'®. However, as an importing country, Italy
seans to value low prices more than its other partners (lower positive wrrelation between price
and market shares). Not surprisingly, the higher the expeded degree of product differentiation,
the higher the positive @rrelation between price ad both market shares and quality. As for
clothing, price add quelity are so highly correlated that the two fadors prove to be nealy
collinea (asis confirmed by the Beldey, Kuh and Welsch [198(0 colli neaity indicators).

Glancing at smple correlations has enabled us to ched that our image variable behaved as we
expeded it to do. Moreover, these smple indicaors ill ustrate the need for controlling quality in
trade euations if one does not want to get under-estimated price elasticities. Our estimation

results confirm this diagnosis.

" Noteworthy, the intermediate goods taken into account in the COE survey consist mainly of quasi
homogeneous products, and very littl e of technological ones (which, without doubt, explains most of our results
in this edor). Cf. Appendix 1. Besides, note that food appears to be a differentiated sedor as far as France and
UK are oncerned as exporting countries.

18 Cf. Fontagné, Freudenberg and Péridy [1999, as well as Erkel-Rouss and Le Gall 0 [2004.

12



Tables 2 and 3in Appendix 4 summarise our main estimation results, obtained respedively with
consumer goods alone (Table 2) and then al goods being pooled together (Table 3). It is
noteworthy that results derived from the four tested estimation methods are very much aike. All

these estimations confirm our initial hypotheses.

The structural fadors of size, spedalisation and distance reved the expeded signs. A high
relative size or spedalisation in a given sedor provides a mmpetitive alvantage to exporters,
which enables them to increase their relative market share in this sdor. On the @ntrary,
distanceto aforeign market constitutes a competitive disadvantage for exporters. As geographic
distanceis not highly differentiating within the four main EU Member States, this variable is less
dgnificant than the other ones, at least as far as consumer goods are wncerned. However, it

bewmmes clealy significant on the pooled sample.

Quality appeas to be very dignificant, a more positive relative brand image in this resped
leading to better trade performances on foreign markets. Admittedly, our estimated quality-
elasticities prove to be much lower than was theoreticdly expeded, as they are dose to 0.2
while theoreticd elasticities sould be superior to unity. However, as was gressed above, many
approximations have been made to get an annual proxy of nationa brand images, which have
undoubtedly prevented us from getting a predse quantitative estimation of quality elasticities.
Nonetheless the modification of price elasticities upon adding our image proxy suggests that the
latter encompasses at least part of what we have amed at controlling. In fad, in sub-models

excluding quelity, we generaly get estimated price elasticities (e?) close to 0.9 which are

dgnificantly inferior to unity. When controlling quality, price elasticities increase and read a
value (around 1.1) which proves to be significantly superior to unity. Therefore, taking quality in
our trade euations into acount has enabled us to get estimated price elasticities which are

compatible with their theoreticd values (g, > 1).

Intermediate products prove to be quite different from other kinds of goods, as their price
elagticity is rather high (around 1.8 to 2.0), quality being controlled or not. The reason for this
result is contained in Table 1 and explained in our previous comments on its basis. As
intermediate goods taken into acount in the survey can be roughly considered to be
homogenous, export performances in this dor are esentialy driven by relatively low prices.
Due to the doubtful properties of the quality proxy for intermediate products in the COE survey,

we have preferred not to take it into aceunt in our estimations, athough it would have led to a

13



positive « quality » elasticity. However, as was emphasised before, suspeding this quality proxy
to reflea mainly low prices, its presence in the model might have led to a biased price dasticity
for intermediate products. Notice that we have not isolated food products from other consumer
goodsin Tables2 and 3. The reason for this choiceis that we would have found similar kinds of
results if we had excluded food from other consumer products. As far as food products
themselves are wncerned, treaing them apart would have led to a price-elagticity for food
superior to those of other consumer and equipment goods, but clealy inferior to that of
intermediate goods.

V. Quality and innovation

It is interesting to try to clarify the @ntent of our « quality » proxy on the basis of the other
results of the COE survey. Considering the correlations between our quality proxy and
corresponding indicaors derived from other COE criteria on the basis of questions of the same
kind as that deding with quality™® and caculated with the same method, we observe that our
« quality » indicaor is highly correlated with two other COE indicaors. those based on
innovation and notoriety (Cf. Table 4 in Appendix 4).

The high correlation between quality and innovation is more interesting to discuss than that
between quality and notoriety (which is smewhat tautologicd). In fad, on the one hand, many
theoreticd models derived from the so-cdled new theory of trade establish a tight link between
quality and innovation. Moreover, several emnometric studies use R&D or the number of
patents as proxies of quality, which supposes a tight link between quality and innovation®. On
the other hand, Fontagné Freudenberg and Una-Kesenci [1999 suggest that trade
speaalisation in quality does not exadly coincide with that in tedhnologicd products. In the
COE survey, however, the point of view on innovation differs radicadly from that of Fontagné
and alii. In fad, the COE survey tries to evaluate the innovating dmension of any set of
products, while Fontagné and alii focus on so-cdled tedhnologicd products only. In this
resped, the point of view of the COE survey seams closer to the problematic of the other
quoted papers, and the high correlation between the quality and innovation indicaors derived

19 Replace the word «quality » with ether «innovation » or « notoriety » or any other COE criterion in the
question of the COE survey quoted abowe, in sedion 111 .

20 . for instancethe references quoted in introduction.
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from the COE survey argues in favour of their choice of a quality proxy based on an innovation
variable.

However, we can go a little further than reasoning on the basis of smple correlations. In this
purpose, we have performed a set of estimations on the whole sample & well as on consumer
goods considered alone, using brand image proxies based alternatively on the quality or the
innovation COE criterion in order to compare the estimation results derived from both

approadies.

It is noteworthy that results derived from the whole sample ae very smilar from one gproac
to the other, the degreeof collineaity between quality and innovation being rather high as far as
non consumer products are mncerned. Consequently, on the simple basis of the results derived
from the pooled sample, it would be difficult to discriminate between the two criteria (quality or

innovation) and to dedde which of the two predominates.

However, results derived from estimations performed on the basis of consumer goods aone
prove to be much more onclusive (Cf. Table 5 in Appendix 4). Although we get the same
qudlitative results when repladng our initial quality variable with an innovation proxy, the
emnometric adjustment proves to be more satisfaadory when using the quality variable than the
innovation indicator. Moreover, an attempt to include both indicators in our trade eguation leads
to a dea superiority of the quality indicator as an explanatory variable for market shares, in the
context of a collineaity diagnosis between quality and innovation which proves to be & most
ambiguous as far as the «intercept adjusted » analysis is concerned®. Therefore, at least for
consumer goods, we can reasonably think that our initial choice of the quality criterion for our
image proxy was more acarate than the dternative doice of innovation. However, if the
quality criterion had not been available, the doice of a quality proxy based on the innovation
criterion would have led to perfedly accetable results, which again argues in favour of a

current approach in empiricd literature™.

21 Usually, a colli nearity problem occurs with certainty when the maximal condition index exceels 30, and
ambiguity begins at about 25, thresholds being lower for the « adjusted intercept » diagnostic, i.e. respedively
around 25and 20 sometimes a littl e lower. Cf. Beldey, Kuh, and Welsch [198(.

22 Even though the two criteria considered in this gudy are without doubt much closer to ane another than if the

innovation criterion had been based on R&D expenses, asisthe @sein most empirical studies...
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V. Conclusion

In this paper, we have amed at showing that more satisfadory estimated trade price elagticities
can be obtained by controlling product quality in trade eguations. In this purpose, we have
estimated trade eguations including a product quality proxy derived from survey data. Our
estimation results, based on panel data for the four main EU member States, confirm our initial
intuition as far as traditionally highly differentiated products are @mncerned. It is therefore not
surprising that traditional models (espedally maao-econometric ones) ignoring the dimension of

product quality lead to under-estimated trade price elasticities.

However, one might exped true price-elasticities to be even higher than those derived from our
estimations, at least for the most competitive industries. In fad, our approach has not led to as
high price elasticities as those (estimated using radicdly different methodologies and kinds of
data) by Hummels[1999 or Heal and Ries[1999 for instance™.

We oould probably get higher price-elagticities if we were ale to use both more acacrate
proxies of quality and better measures of prices. However, even in such an ided context, we
would without doubt need more broken-up data & well, like those used by Hummels or Hea
and Ries. Unfortunately, we have had to stick to the relatively aggregated product classficaion
of the COE survey in this resped, which, besides, has prevented us from studying industry and

country heterogeneity.

Some other papers lve this problem by taking things differently. Erkel-Rouss axd Le Gallo
[200Q estimate the same model on very broken-up data, but using an endogenous quality proxy
derived from a descriptive analysis of trade flows. Their resulting price elasticities are very close
to ours. So are those found by Anderton [199 or loannidis and Schreyer [1997, whose
proxies of quality are based on R&D expenses. Besides, Erkel-Rousse and Mirza [200Q try to
capture part of the quality dimension through miscdlaneous fixed effeds and to corred at least
part of the measurement errors affeding unit value indexes by regressng them with resped to a
set of instrumental variables representative of price omponents. They find price-elasticities
dgnificantly higher than ours in a number of very competitive industries producing lowly
differentiated products. The combination of both their results and ours suggests that ead of
these two papers may have @rreded pert of the under-estimation of price-elasticities, but not

2 These authors get price-dasticities around 7 or 8.
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the whole of it. Unfortunately, to our knowledge, there has not been up to now available direa

broken-up quality measures which could have enabled us to mix the two approades.
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Appendix 1: The product classification of the COE survey

Codes Description
CONSUMER GOODS
Food 02 Meat
03 Fish
04 Milk, eggs ...
07 Vegetables
08 Fruit
09 Coffeeg tea, spices...
10 Ceredls
11 Flours
15 Fats & food als
16 M eat-based preparations
17 Sugar, sweds...
18 Cocoa & cocoa-based products
19 Flour-based preparations
20 Fruit & vegetable-based preparations
21 Various foodpreparations
22 Fruit juice
Clothing 42,4303 4304 Leather goods
61 Hosiery
62 Clothes other than hasiery
64 Footwear
9101 Watches and adher accessoriesin
[recious metals
9102 Wrist watches
Hygiene 30 Drugs and medicine
33 Esential oils, perfumes, make-up...
3401 Soaps...
3402 Cleaning products
3405 Polishes & creams for shoes, wax polish...
L odging 900130 900140 900150 Contact lenses, glasss, ...
(and other consumer goods) 900190 9003 9004
9002 Lenses, prisms, phatograph lenses
9005 Binoculars
9006 Cameras
900711 Movie cameras <16mn & super 8
900721 Projectors for films <16mm& super 8
9008 Slide projectors
3702 Phatograph films
57 Carpets, floorings...
63 Linen of househdd, linen materials ...

9401, 9403 9404 9405 9406
841821 841822 841829
842211
842310
8450

Non medical furniture
Househdd refrigerators
Dish washers
Weighing scales
Washing machines
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Codes

Description

9509 Other dectrical househdd goods
8510 Electric razors
8516 Water-heaters, ovens, radiators
househdd cooking stoves
8519t0 8523 Equipment & eectronic
& hi-fi consumer accesories
8527, 8528 Radiosand TV
71 Jewdlery ...
9501to0 9507 Games, toys, sport articles
(other than fair carousdls)
6910 6911, 6912 Dishes...
3406 Candes...
5805 Tapestries
66 Umbrdlas, parasols...
OTHER GOODS
I nter mediates goods 2515 Marbles and aher chalk stones
2520 Gypsum, plaster
2521 Stones for lime andfor cement...
2522 Lime
2523 Cements
28 Inorganic chemical products
29 Organic chemical products
31 Fertili sers
32 Tannins, pigments, paints, varnishes...
36 Powders and explosives
38 Various products of chemical industry
39 Plastic and plastic products
40 Rubber and rubber products

4408to 4421and 4502to 4504

47
48
50
51
52
53
54
55
56
58 (except 5805
59

60
68
69 (except 6911and 6912
70
72
73 (except 73027309and 7310

Woodks (other than sawed wood.. and
furniture) + cork

Woodpulp and aher fibrous pulps

Paper and cardboard

Silk

Wod

Cotton

Other vegetal fibre textiles

Artificial or synthetic filaments

Artificial or synthetic fibres

Felt, special threads, strings and ropes

Special material (laces, velvet...)

Impregnated, covered, or laminated
material

Materials of hosiery

Stone, plaster cement products...

Ceramics

Glassandworksin gass

Cast iron, ironand sted

Worksiniron a sted
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Codes Description
74 Copper and brassand works in copper
75 Nickd andworksin nickd
76 Aluminium and works in aluminium
78 Lead andworksin lead
79 Zinc andworksin zinc
80 Tinandworksintin
81 Other common metals and works in these
matters
82 Tods and kits
83 Various works in common metals
8482 Ball bearings...
Electric equipment goods 8419 Industrial ovens
846920 Professonal typewriters
847010 Calculators, dectric and dectronic cash

8471, 84728473

registers
Computers & office machines, and parts
of these machines

8501, 8502 Electric engines and generators
8503 Parts of machines (85018502
8504 Electrical transformers
8505 Electromagnets

85068507 Electrical batteries & accumulators
8511 Electrical starters & other parts of

engnes

8512 8513 Lamps
8515 Electrical welders and brazers

853Q 8531 Electrical signalling

8532t0 8548and 9009 Various eectronic & dectrical equip.
9001 Optical fibres
M echanical equipment goods 7302 Elements of railway tracks
7309 7310 Reservoirs, casks, vats

8402to 8449 8451to 8468

847410 8480

8483 8484and 8485

8508
8710
9011t0 9033
93

Turbines, engines & industrial machines
Specialised machines for particular
industries
Parts of machines
Electromechanical hand tods
Tanks
Measuring devices
Arms, munitions & their parts
& acoesries
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Appendix 2: Evolution of national brand imagesin the COE survey

Consumer s goods: Quality images relative to surveys conducted in 1992, 1994 and 1996

Clothing

Foaod

09

France Germany UK

il

Italy

France Gemany

Hygiene

Lodging

|

|

France Germany

Italy

France Germany UK Italy

Other goods: Quality images relative to su

Eledric equipment

rveys conducted in 1993, 1995 and 1997

Medhanical eguipment

France Germany UK

Italy

France Germany UK Italy

Intermediate products

p—

France Germany UK

Italy
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In the graphs, we present the share of positive
quality images, i.e. that of answers 1 or 2 to the
guestion relative to product quality leves
(corresponding to the (&, , ) coefficients), for each

exporting country i, product k and year t, opinions
from all im porting firms being mixed together.




Appendix 3: Two alter native Quasi-Generalized L east Squar es methods

The presence of heteroskedasticity in models estimated using OLS (Cf. Table 2, and to a lessr
extent Table 3 in Appendix 4) introduces a bias in the cdculation of the T-statistic derived from
OLS estimations and leads to non-optimal athough unbiased OLS estimators. Moreover, in our
multi-dimensional panel data, it is likely that the detedion of heteroskedasticity reveds a more
complex problem, since the variance-covariance matrix of residuals contains not only variable
resdual variances but aso some non-zero, non-diagonal elements. This feaure is easy to
understand. In fad, for given sedor k and time t, one can exped the trade performances of a
given country i on different export markets to be wrrelated. Similarly, on a given importing
market (k, j) at time t, relative market shares of exportersi = 1 to 3 can be epeded to be
negatively correlated. Our spedficaion of the dependent variable therefore prevents us from
smply correding heteroskedasticity using weighed least squares estimators, since this method

would only corred the variance-covariance matrix diagonal.

Whatever the cdculation method of the estimated variance-covariance matrix, we have assumed
that the esential source of correlation within OLS residuals came from crosssedions links (no

time autocorrelations).

1) First method (referred to as QGLS 1 in tables 2 and 3):

Here, we am at taking into acount correlations between relative market shares of ead exporter
i onitsthree eport markets (k,j), j =1to 3.

Let C; bethe square matrix of (I-1)*(1-1) elements (lej'ki) cdculated asfollows:

1 T
Ciy = T ; Oy - Uy Where (G, ) denotes the vedor of OLS residuals, T the number of yeas

inthe panel, and j and|j' two importing countries.

Let A bethe square matrix consisting of the | sub-square matrices(Clii)

i=1,..1 "

C, 00 OC
Uy 0 0t
1 _ 0 . L

BO o . OE
00 0 0 Cir
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Matrix B, isnow defined as:

Findly, we have:

Q_Eo 0 of
*“00 0 . oC
0 0

The QGLS 1 estimator of the multi-dimensional coefficient 5 in the model:
Y= X B+u,
where observations are dassfied by increasing (t,k,i,j) (*9), is:
B =(%,0,7%%,) (%, 2,%Y,).
2) Second method (referred to asQGLS 2 in tables 2 and 3):

Here, we am at taking into acmunt correlations between relative market shares of exportersi =

1to 3 on eat market (kjj).
Let Ckzj be the square matrix of (I1-1)*(I-1) elements (Ciiz'kj) cdculated as follows:

l T
Cry = T z Uy - g Where (0, ) denotes the vedor of OLS residuals, T the number of yeas
=1

inthe panel, and i and i' two exporting countries.

Let A? be the square matrix consisting of the | sub-square matrices(Ckzj)

=Ll

% Thelast index of the quadruplet being the first to move, then the third index, then the sedor index, and finally

the time index.
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Ea:lfl 0 0 OoC
DO 0 O[
2 _ [ . C

BO o . OE
1o 00C,ﬁ[

Matrices B, and Q, are defined with resped to (Ak"’) in the same way as B, and Q,

k=1,

have been cdculated relatively to (A&) in the precaling method.

k=1,..,K
Finaly, the QGLS 2 estimator of the multidimensional coefficient 5 in the model:
Y, = XB+Uu,,

where the same observations as previoudly are now classfied by increasing (t,k,j,i) (with the

same @nvention as above), is.
BAz = (legz_lxz)_l(legz_le)-

As is down in Tables 2, 3, and 5, using matrix Q, or Q, as an estimate for the variance-

covariance matrix of OLS resduas enables us to suppress heteroskedasticity from our

estimations (whereas using a simple diagonal matrix had not been able to).
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Appendix 4: Tables

Table1:

Correlations between the logarithms of relative market shares, price and quality

1-A) By big product sets

quality/price quality/market shares | pricemarket shares | Number of obs.
All goods together 0.860 0.838 0.609 336
Exporter = Germany 0.824 0.868 0.701 84
Exporter = France 0.949 0.866 0.746 84
Exporter = Italy 0.783 0.920 0.798 84
Exporter = U. Kingdom 0.916 0.707 0.489 84
Importer = Germany 0.921 0.821 0.647 84
Importer = France 0.841 0.870 0.708 84
Importer = Italy 0.778 0.886 0.527 84
Importer = U. Kingdom 0.719 0.925 0.665 84
Consumer goods 0.892 0.814 0.600 240
Food (& other agric.) -0.530 0.925 -0.456 60
Clothing 0.997 0.872 0.867 60
Hygiene 0.756 0.881 0.798 60
Lodging 0.558 0.913 0.383 60
Other than clothing 0.311 0.893 0.260 180
Other than food 0.962 0.831 0.764 180
Other than food & clothing 0.684 0.878 0.693 120
Exporter = Germany 0.802 0.795 0.559 60
Exporter = France 0.965 0.851 0.753 60
Exporter = Italy 0.849 0.963 0.867 60
Exporter = U. Kingdom 0.931 0.709 0.509 60
Importer = Germany 0.942 0.848 0.690 60
Importer = France 0.900 0.852 0.748 60
Importer = Italy 0.553 0.891 0.376 60
Importer = U. Kingdom 0.486 0.942 0.533 60
Other goods 0.778 0.913 0.662 144
Eledric equipment 0.890 0.915 0.887 48
Medhanical equipment 0.979 0.851 0.900 48
Intermediate products -0.585 0.959 -0.717 48
Exporter = Germany 0.711 0.910 0.681 36
Exporter = France 0.880 0.935 0.757 36
Exporter = Italy 0.532 0.673 0.575 36
Exporter = U. Kingdom 0.832 0.830 0.513 36
Importer = Germany 0.045 0.878 0.346 36
Importer = France 0.709 0.951 0.684 36
Importer = Italy 0.870 0.902 0.633 36
Importer = U. Kingdom 0.814 0.946 0.787 36

= significantly negative crrelation (at 5% ) in table 1-A), aswell asin table 1-B) below.
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1-B) By kind of product

quality/price quality/market shares | pricemarket shares | Number of obs.
Food -0.530 0.925 -0.456 60
Exporter = Germany -0.694 0.852 -0.269 15
Exporter = France 0.499 0.869 0.522 15
Exporter = Italy -0.860 0.658 -0.381 15
Exporter = U. Kingdom 0.429 0.789 0.545 15
Importer = Germany -0.755 0.947 -0.743 15
Importer = France -0.107 0.762 -0.077 15
Importer = Italy -0.590 0.962 -0.387 15
Importer = U. Kingdom -0.905 0.991 -0.928 15
Clothing 0.997 0.872 0.867 60
Exporter = Germany 0.979 0.693 0.636 15
Exporter = France 0.998 0.809 0.823 15
Exporter = Italy 0.989 0.909 0.895 15
Exporter = U. Kingdom 0.995 0.951 0.938 15
Importer = Germany 1.000 0.994 0.993 15
Importer = France 0.999 0.990 0.986 15
Importer = Italy 0.992 0.950 0.952 15
Importer = U. Kingdom 0.942 0.988 0.886 15
Hygiene 0.756 0.881 0.798 60
Exporter = Germany -0.421 0.044 0.738 15
Exporter = France 0.913 0.709 0.537 15
Exporter = Italy 0.632 0.543 0.074 15
Exporter = U. Kingdom 0.899 0.629 0.795 15
Importer = Germany 0.924 0.949 0.977 15
Importer = France 0.100 0.756 0.686 15
Importer = Italy 0.401 0.963 0.570 15
Importer = U. Kingdom 0.916 0.974 0.971 15
Lodging 0.558 0.913 0.383 60
Exporter = Germany -0.020 0.838 -0.158 15
Exporter = France 0.842 0.776 0.605 15
Exporter = Italy 0.934 0.936 0.942 15
Exporter = U. Kingdom 0.604 -0.090 -0.040 15
Importer = Germany -0.070 0.969 -0.080 15
Importer = France 0.446 0.931 0.230 15
Importer = Italy 0.783 0.947 0.722 15
Importer = U. Kingdom 0.845 0.680 0.792 15
Equipment goods 0.942 0.904 0.886 96
Exporter = Germany 0.876 0.928 0.854 24
Exporter = France 0.961 0.923 0.823 24
Exporter = Italy 0.841 0.597 0.806 24
Exporter = U. Kingdom 0.992 0.881 0.902 24
Importer = Germany 0.412 0.821 0.713 24
Importer = France 0.893 0.941 0.913 24
Importer = Italy 0.995 0.921 0.894 24
Importer = U. Kingdom 0.966 0.940 0.959 24
I ntermediate goods -0.585 0.959 -0.717 48
Exporter = Germany 0.223 -0.205 -0.162 12
Exporter = France -0.120 0.966 -0.237 12
Exporter = Italy -0.722 0.987 -0.771 12
Exporter = U. Kingdom -0.780 0.899 -0.869 12
Importer = Germany -0.964 0.952 -0.878 12
Importer = France -0.986 0.985 -0.946 12
Importer = Italy -0.503 0.963 -0.716 12
Importer = U. Kingdom -0.232 0.969 -0.454 12
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Table 2: Estimation Resultsfor Consumer goods

Explanatory 1) OLS 2)OLS 3)OLS | 2)2SLS | 3)2SLS | 1)QGLS | 2) QGLS | 3)QGLS | 1) QGLS | 2) QGLS | 3) QGLS
variablesand No Quality + | Quality & | Quality + | Quality & 1 1 1 2 2 2
miscelaneous quality & fixed no fixed fixed no fixed No Quality + | Quality & No Quality + | Quality &

datigtics Fixed effeds effeds effeds effeds quality & fixed nofixed | quality & fixed no fixed
effeds fixed effeds effeds Fixed effeds effeds
effeds effeds
Quality ( dJ - 0.20 0.18 0.22 0.19 - 0.19 0.17 - 0.20 0.18
(10.57) (8.93) (8.50) (7.15) (42.83) (46.45) (31.98) (36.998)
Price (1-eP) 0.09 -0.13 -0.13 -0.15 -0.14 0.09 -0.12 -0.12 0.09 -0.13 -0.12
k (6,63) (-5.42) (-5.01) (-4.70) (-4.27) (35.84) (-2367) (-25.07) (35.19) (-1523) (-1897)
Size 1.77 1.02 0.71 0.83 0.54 1.73 0.99 0.71 1.75 101 0.73
(constant GDP) (12.6) (7.47) (7.62) (4.61) (4.38) (45.47) (36.22 (47.25) (36.38) (22.89) (25.15)
Spedalisation 0.72 0.40 0.58 0.37 0.55 0.73 0.42 0.59 0.73 0.40 0.58
(15.2) (7.97) (12.83) (5.69) (9.50) (85.96) (34.13) (67.66) (65.79) (29.74) (50.19)
Distance -0.05 -0.10 -0.02 -0.11 -0.03 -0.05 -0.10 -0.03 -0.06 -0.10 -0.02
(-1.44) (-3.21) (-0.56) (-2.65) (-0.62) (-8.43) (-15.90) (-4.78) (-6.11) (-13.54) (-2.61)
Intercept 0.66 0.18 -0.11 0.05 -0.23 0.62* 0.16* -0.12* 0.65* 0.17* -0.10*
(5.29 (1.57) (-1.79) (0.34) (-2.77) (2049 (7.47) (-11.12) (18.07) (491 (-4.88)
Fixed effeds: **
Italy (export) x 0.27 0.53 - 0.52 - 0.27 0.51 - 0.26 0.53 -
clothing (2.39) (5.40) (412 (25.55) (40.65) (15.54) (2353)
Germany (export) -0.53 -0.53 - -0.51 - -0.50 -0.49 - -0.54 -0.53 -
x hygiene (-4.41) (-5.25) (-3.99) (-2349)  (-29.04) (-1547)  (-1556)
Germany (export) -0.50 -0.36 - -0.36 - -0.48 -0.35 - -0.49 -0.36 -
x Other (-4.77) (4.16) (-3.23) (-27.20)  (-27.43) (-2117)  (-1322
Nb. of observations
240 240 240 144 144 240 240 240 240 240 240
R2 0.819 0.878 0.847 0.874 0.842 0.9997  0.9994  0.9998& 0.996* 0.997 0.997
Roaot MSE 0.320 0.263 0.293 0.263 0.292 1.010 1.004 0.999 1.015 1.018 1.012
F-Stat 15036 208.26 259.85 116.88 14655 | 8569304 39,77802 2101771 | 7,78795 75044 12,3094
DW 227 2.10 1.87 2.16 1.88 2.02 2.16 217 2.04 2.03 1.97
Highest condtion
index / interc. adj. 1263 16.29 9.75 16.63/ 10.03/ 89.31 49.96 7172 25.85 26.97 18.09
14.70 17.76 /6.45 7.94 6.56 /nd.* /nd* /nd.* /nd* /nd* /nd*
If cond index >25,
high var. prop. - - - - - Correded Correded Correded Correded Correded -
intercept  intercept  intercept | intercept  intercept
+gze* +gze* +gze* +gze* +gze*
Heteroskedagticity yes yes yes yes ambiguous no no no no no no
(P-value) (0.0056 (0.0017 (0.0002 | (0.0097  (0.0203 (1.00) (1.00) (0.99 (1.00) (1.00) (1.00)

Numbersin parentheses below each estimated coefficient are T-statistics. Nota: In the context of panel estimations, the DW statistic does

not have any satisfactory theoretical meaning. However, if it is not close to 2, DW may reved a specification problem.

* = Corrected R2 (the model having no red intercept, but a « corrected » intercept, due to the method of estimation). That is why the
«intercept adjusted » colli neaity diagnosis cannot be defined in this case. However, colli neaity between the corrected intercept and size
does not affect the estimated coefficients of the other variables, in particular those of quality and price variables.

** The small number of crossed effects taken into acoount in the model encompasses al the potential other fixed effects.
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Table 3: Estimation Resultsfor All Products Together

3.A) OLS and Instrumental variables

Explanatory variablesand 4) OLS 5) OLS 6) OLS 7)OLS 5)2SLS 7)2S8LS
miscelaneous gatistics No quality Quality No quality Quality Quality Quality
(noninter.) (noninter.)
Quality: (&) - 0.18 - - 0.18 -
K (11.70) (7.65)
Intermediate goods - - - - - -
Other products - - - 0.14 - 0.14
(8.60) (542
Price (1-eP) 0.07 -0.10 - - -0.11 -
(6.30) (-5.64) (-3.90)
Intermediate goods - - -0.83 -1.07 - -1.04
(-4.83) (-6.82) (-4.17)
Other products - - 0.09 -0.07 - -0.07
(7.38) (-3.29) (-2.22)
Size 1.59 1.02 152 115 0.95 1.09
(constant GDP) (19.76) (12.37) (219.43) (13.81) (7.67) (8.73)
Spedalisation 0.74 0.46 0.72 0.53 0.46 0.53
(16.92 (10.62) (17.03) (1201 (7.05) (8.04)
Distance -0.10 -0.12 -0.07 -0.10 -0.12 -0.10
(-3.66) (-5.47) (-2.77) (-4.19) (-3.73) (-2.84)
Intercept 047 0.17 0.44 0.21 0.13 0.18
(6.60) (2.59) (6.35) (3.19) (1.37) (1.81)
Fixed effeds:
Equipment products -0.10 -0.14 -0.10 -0.11 -0.16 -0.12
(-2.28) (-3.998) (-2.58) (-3.02 (-3.01 (-2.26)
Italy (export) x clothing 0.34 047 0.31 0.44 0.44 041
(3.19 (5.19 (3.01 (4.67) (3.29) (2.87)
Germany (export) X hygiene -0.42 -0.50 -0.40 -0.46 -0.54 -0.50
(-4.40) (-6.19) (-4.28) (-5.42) (-4.52) (-3.99)
Germany (export) x Other -0.40 -0.36 -0.38 -0.33 -0.40 -0.38
(-5.47) (-5.87) (-5.40) (-5.25) (-4.52) (-4.01)
Germany (export) X interm. -0.13 -0.26 -0.13 -0.01 -0.25 0.02
(-1.40) (-3.17) (-1.41) (-0.08) (-2.05) (0.18)
France (export) x equipment goods 0.29 0.23 0.30 0.26 0.23 0.25
(3.09 (2.98) (3.33) (3.19 (2.99) (2.10)
France(import) x equipment goods 0.05 0.08 0.05 0.08 0.08 0.07
(0.57) (112 (0.62) (1.02) (0.70) (0.64)
Number of observations 336 336 336 336 168 168
R2 0.841 0.888 0.854 0.881 0.878 0.867
Roat MSE 0.283 0.237 0.272 0.245 0.248 0.259
F Stat 15569 214.04 156.88 18320 92.75 77.39
DW 181 1.99 2.03 2.36 2.02 2.03
Highest condtionindex / interc. Adj. | 10.36/3.29 13.17/6.41 1046/3.33 1307/6.67 | 1343/6.73 13.29/6.99
If cond index >25, high var. Prop. - - - - - -
Heteroskedadticity ambiguous ambiguous ambiguous yes no no
(P-value) (0.013 (0.047 (0.041) (0.002 (0.636) (0433

Numbersin parentheses below all estimated coefficients are T-tatistics. Nota: In the mntext of panel estimations, the DW statistic does not

have any satisfactory theoretical meaning. However, if it isnot close to 2, DWmay reveal a spedfication problem.

** The small number of crossed effeds taken into account in the model encompasses all the patential other fixed effeds.
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3.B) Quas generalised least squares

Explanatory variablesand | 4) QGLS1 | 5) QGLS1 | 6) QGLS1 [ 7)QGLS1 | 4 QGLS2 | 5)QGLS2 | 6) QGLS2 | 7) QGLS2
miscelaneous gatistics No quality Quality No quality Quality No quality Quality No quality Quality
(noninter.) (noninter.)
Quality: (&) - 0.17 - - - 0.18 - -
K (59.85) (63.98)
Intermediate goods - - - - - - - -
Other products - - - 0.14 - - - 0.14
(44.21) (39.27)
Price (1-eP) 0.07 -0.10 - - 0.07 -0.10 - -
(90.1) (-30.84) (39.89) (-3045)
Intermediate goods - - -0.83 -1.06 - - -0.84 -1.06
(-66.84) (-57.09) (-42.15) (-29.10)
Other products - - 0.08 -0.06 - - 0.08 -0.06
(69.34) (-15.76) (56.09) (-14.73)
Size(constant GDP) 1.58 1.03 151 115 1.58 1.03 152 115
(18056) (91.79) (18283) (10562 (116.28) (73.06) (15176) (72.69)
Spedalisation 0.74 0.47 0.72 0.54 0.74 0.46 0.73 0.54
(116.60) (5340) (10343) (57.50) (80.44) (75.03) (76.11) (48.99)
Distance -0.10 -0.12 -0.07 -0.10 -0.10 -0.12 -0.076 -0.10
(-30.65) (-35.71) (-24.49) (-27.37) (-37.59) (-31.83) (-26.14) (-16.69)
Intercept 0.47 0.17 043 0.21 0.47 0.17 0.44 0.21
(72.70) (22.50) (78.34) (30.78) (45.32) (16.12) (48.59) (30.78)
Fixed effeds:
Equipment products -0.09 -0.14 -0.10 -0.11 -0.10 -0.14 -0.10 -0.10
(-70.32) (-49.73) (-57.78) (-48.15) (-12.92) (-19.80) (-13.148 (-12.56)
Italy (export) x clothing 0.34 0.46 0.31 043 0.33 0.47 0.30 043
(66.44) (50.30) (56.13) (42.63) (25.23) (50.37) (20.58) (28.86)
Germany (export) X hygiene -0.41 -0.49 -0.38 -0.44 -0.42 -0.51 -0.40 -0.45
(-23.73) (-40.12) (-24.31) (-34.17) (-13.27) (-17.65) (-12.32) (-14.78)
Germany (export) x Other -0.39 -0.35 -0.37 -0.33 -0.39 -0.35 -0.37 -0.33
(-11457) (-45.83) (-14583) (-59.58) (-13.27) (-19.94) (-28.80) (-18.30)
Germany (export) X interm. -0.13 -0.26 -0.13 -0.01 -0.13 -0.26 -0.13 -0.01
(-50.93) (-565.12) (-46.03) (-1.69) (-15.27) (-31.16) (-12.79) (-0.77)
France (export) x equipment 0.29 0.24 0.30 0.26 0.29 0.23 0.31 0.26
goods (45.41) (20.06) (29.63) (23.36) (27.21) (3041 (28.69) (20.56)
France(import) x equipment 0.05 0.08 0.05 0.07 0.06 0.06 0.06 0.06
goods (7032 (1811) (12.949) (22.36) (2.67) (3.71) (3.10) (3.50)
Number of observations 336 336 336 336 336 336 336 336
R2 1.0000* 0.9999* 0.9999* 0.9999* 0.9992 0.9999* 0.9997* 0.9997*
Roat MSE 1.015 1.015 1.017 1.015 1.015 1.016 1.016 1.017
F Stat 47 10 3910 4710 1910 341¢ 2110 9.7 1¢ 7.6 1¢
DW 1.97 2.04 1.9915 2.07 2.00 1.99 2.03 1.98
Highest condtionindex 23931* 70.46* 67.92* 47.88* 2212* 60.68* 2346* 849*
If cond index >25, high var. Corrected Corrected Corrected Corrected int. + Corrected Corrected - specidisaion +
prop. intercept + intercept + intercept +  size+ Germany | intercept + intercept + Italy (exp) x
sze size size (exp) x interm. size size clothing
Heteroskedagticity no no no no no no no no
(P-value) (1.000 (1.000 (1.000 (1.000 (1.000 (1.000 (1.000 (1.000

Numbersin parentheses below all estimated coefficients are T-gtatigtics. Nota: In the mntext of pane estimations, the DW datistic does nat have any
satisfactory theoretical meaning. However, if it isnat closeto 2, DWmay reveal a spedfication problem.

* = Correded R2 (the model having noreal intercept, but a « correded » intercept, due to the method d estimation). That is why the «intercept
adjusted » colli nearity diagncstic canna be defined in this case. However, colli nearity between the crreded intercept and size does nat affed the
estimated coefficients of the other variables, in particular those of quality and pricevariables.

** The small number of crossed eff eds taken into account in the model encompasses all the potential other fixed effeds.
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Table 4:

Correlations between the logarithms of relative quality, innovation and notoriety

quality/innovation quality/notoriety innovation/notoriety Number of

observations
All goods together 0.997 0.997 0.996 336
Consumer goods 0.984 0.997 0.982 240
Foaod (& other agric.) 0.993 0.992 0.990 60
Clothing 0.982 0.998 0.980 60
Hygiene 0.987 0.995 0.985 60
Lodging 0.980 0.986 0.978 60
Exporter = Germany 0.991 0.992 0.993 60
Exporter = France 0.999 0.999 0.998 60
Exporter = Italy 0.993 0.997 0.994 60
Exporter = U. Kingdom 0.911 0.928 0.970 60
Importer = Germany 0.928 0.941 0.978 60
Importer = Other 0.991 0.993 0.991 108
Other goods 0.997 0.997 0.996 144
Eledric equipment 0.992 0.993 0.990 48
Medhanical equipment 0.999 0.999 0.998 48
Intermediate products 0.998 0.996 0.995 48
Exporter = Germany 0.991 0.989 0.985 36
Exporter = France 0.998 0.996 0.996 36
Exporter = Italy 0.989 0.991 0.985 36
Exporter = U. Kingdom 0.996 0.996 0.993 36
Importer = Germany 0.990 0.984 0.982 36
Importer = Other 0.998 0.999 0.997 108
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Table 5: Quality or innovation?

Asfar asconsumer goods are concerned, the quality criterion clearly predominates.

Explanatory variables | 1) Neither | 2) Quality [8) Quality + 9) 8) Quality + 9) 8) Quality + 9) 8) Quality + 9)
and miscdl aneous quality no innowation | Innowation | innowation | Innowation | innowation | Innowetion | innowation | Innowation
satigtics innowation
OLS OLS OLS OLS 2SLS 2SLS QGLS1 QGLS1 QGLS?2 QGLS?2
Quality - 0.20 0.17 - 0.25 - 0.16 - 0.18 -
(10.57) (4.71) (7.24) (1741 (19.48)
Innovwetion - - 0.03 0.16 -0.07 0.16 0.04 0.15 0.03 0.16
(2.01) (9.11) (-1.53) (4.35) (4.82) (45.74) (3.66) (19.92
Price 0.09 -0.13 -0.13 -0.09 -0.11 -0.08 -0.12 -0.09 -0.14 -0.10
(6,63) (-5.42) (-5.52) (-3.99) (-2.52) (-1.98) (-25.18) (-23.96) (-15.76) (-8.94)
Size 1.77 1.02 0.99 1.09 0.98 1.04 0.97 1.07 0.98 1.07
(constant GDP) (12.6) (7.47) (7.22) (7.63) (4.68) (14.97) (34.89) (4152 (22.27) (20.56)
Spedalisation 0.72 0.40 0.40 0.47 043 0.46 0.42 0.49 0.39 0.47
(15.2) (7.97) (7.96) (9.53) (5.54) (15.91) (32.77) (37.07) (29.50) (3167)
Distance -0.05 -0.10 -0.11 -0.12 -0.08 -0.12 -0.11 -0.12 -0.10 -0.12
(-1.44) (-3.21) (-3.35) (-3.74) (-1.90) (-2.74) (-15.99) (-14.59) (-14.60) (-14.36)
Intercept 0.66 0.18 0.16 0.20 0.15 0.18 0.13 0.18 0.15 0.19
(5.29 (1.57) (1.39) (1.68) (0.93 (111 (6.34) (10.05) (4.26) (4.72)
Fixed effeds:
Italy (export) x 0.27 0.53 0.54 0.50 0.47 0.47 0.51 0.48 0.53 0.50
clothing (2.39) (5.40) (5.46) (4.90) (3.44) (3.45) (40.01) (27.28) (24.52) (2391
Germany (export) x -0.53 -0.53 -0.52 -0.49 -0.51 -0.52 -0.48 -0.45 -0.52 -0.48
hygiene (-4.41) (-5.25) (-5.15) (-4.65) (-3.87) (-3.88) (-27.60) (-26.55) (-14.93) (-12.60)
Germany (export) x -0.50 -0.36 -0.35 -0.34 -0.40 -0.40 -0.33 -0.33 -0.35 -0.33
Other (-4.77) (-4.16) (-4.00) (-3.70) (-3.38) (-3.38) (-25.85) (-3311) (-12.53) (-11.46)
Number of 240 240 240 240 144 144 240 240 240 240
observations
R2 0.819 0.878 0.879 0.867 0.870 0.862 0.999 0.999 0.996* 0.997
Roaot MSE 0.320 0.263 0.263 0.275 0.270 0.270 1.005 1.009 1.018 1.017
F Stat 15036 208.26 18526 18839 99.46 10534 | 37,70961 34,68903 521101 8,804.80
DW 227 2.10 2.18 222 2.25 0.88 217 2.06 2.02 1.98
Highest condtion 1263 16.29 1848 16.34 2215 1952 56.13, 50.36, 28.84, 44.73
indces/ interc. adj. / 470 | 776 / 1556 / 7.36 /1419 / 10.87 2820 2544 1742 /nd.*
/nd.* /nd.* /Ind*
High var. Prop. (>0.4) ~ initidl:
correspondng to: i interc. + size
- highest condtion - - quality + - int. adj.: - correded correded  correded  correded
index (if at least innowation innowtion intercept + intercept + intercept +  intercept +
f 0.99) + i i i i
ambiguous) (qLHiiy sze size size size
(0.44
- 2nd _h' ghes_t cond - - - B B B quality + inm%; quality + -
ind. (if ambiguous) innowation ~ Gemany  iNNOMtion
(exp.) x oth.
Heteroskedagticity yes yes yes yes ambiguous yes no no no no
(P-value) (0.0056 (0.0019) (0.0011) (0.0019 | (0.0252 (0.0019 [ (0.9976 (0.9999 (0.9997 (0.9999

Numbersin parentheses below each estimated coefficient are T-statistics.
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