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Abstract:
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1. Introduction

International trade patterns change over tingich dynamic aspects of trade have been empHasize
by theoretical models of trade and growth (Krugnt887; Lucas, 1988; Grossman and Helpman, 1991,
Redding, 2002; Bond and al., 2003). However, veny Empirical studies have examined the dynamic
processes of trade patterns (Proudman and Redad®f); Redding, 2002; Tingval, 2004; Bastos y
Cabral, 2007; Altzinger and Damiman, 2009; Fernandéfiez y Marquez, 2019)

This paper, starting from the empirical model pregmb by Fernandez-Nufiez and Marquez (2010),
explores the dynamic determinants of internatiomatle pattern on Food products, Beverages and
Tobacco industry [FBT] in the EU-12 over the 1985-2007 period. This model allows nolydo
integrate all components of total trade, but atsdest the existence of relevant interactions antbeg

diffentent types of trade considered.

The aim of this study is first of all to identifhe¢ main forces behind changes in internationaletrad
pattern over time in the EU12 FBT. According to ttifferent theories to explain patterns of trade
(comparative advantage and increasing returnsédle)sove investigate how changes in cross-countries
endowments —physical, human and technological @apit per capita income and in the market size
influence on the international trade pattern. Tleeosd aim of the paper is to capture how the
development of one kind of trade co-evolves witheotkinds of trade. In other words, we intend ttede
the presence of interactions among the differgmégyof trade. We hypothesize that the interactioosd
be generated by cross-trade type externalities dbles, 2001, Krugman and Obstfeld, 2003). Its
importance derives from the effects that could lteaithe trade pattern.

This paper is organized as follows. After this dadtuction, Section 2 briefly reviews the theoretical
underpinnings of international trade. In Sectioth® main changes in the trade pattern of FBT imglust
for the different countries in the EU12 are desdib Then, Section 4 contains the econometric
specification, including a description of the exgltory variables and of the data. After that, ict®a 5

we introduce the econometric results. Finally, Bech, concludes.

! Total international trade in a country can be deposed in different trade types according to oyeinatrade and to
its similarity in quality: inter-industry trade @erT), horizontal intra-industry trade (HIIT), loguality vertical intra-
industry trade (LQVIIT) and high quality verticahtra-industry trade (HQVIIT). A country's internatial trade
pattern is characterized by the weight of thestewift trade types in total trade at a point iretiWe consider that
changes in the international trade pattern meanggsin the weight of the different trade typesoial trade.

2 proudman and Redding (2000) study the differencdsternational trade dynamics among the G-5 eciemm
Redding (2000) analyzes the dynamic of internatigpatialization on 20 industries and 7 OECD cousttiiéengvall
(2004) examines the drivers of changes in coungpegialization on 22 industries in 10 Europeamties; Bustos
and Cabral (2007) study changes in internationaletrpatterns in 20 OECD countries and they introduee
dynamic measures for examining these shifts; Akingnd Damijan (2009), emphasize the role of pridtc
differences in the pattern of trade between 21 Buhtries; Fernandez and Méarquez (2010) analyzelfhamic of
international trade pattern of the Spanish manufeadf food products, beverages and tobacco ia-iBty exchanges

from 1985 to 2007

3 Manufacture of Food products, Beverages and Tobabetdngs to NACE subsection DA. This sector covers
NACE Division DA15 and DA16.

4 The EU-12 countries are: Belgium, Denmark, FraGmrmany, Greece, Ireland, Italy, Luxembourg, Né#mels,
Portugal, Spain, and United Kingdom. Data for Bealgiand Luxembourg are aggregated because stafistiedly
considered their values together.



2. International trade patterns: Theoretical framework

It is widely recognized that the distinction betweater-industry trade and intra-industry trade is
required in order to reach an adequate knowledgat@hational trade pattern in a country.

According to the most conventional theory in in&ional trade, proposed by Herckscher and Ohlin,
inter-industry trade is explained by the presenteamparative advantages between countries. These
advantages occur due to differences in relativiofaandowments across countries and relative iiitess
with which factors are used in the production ofregood traded. Therefore, it is expected among
countries with dissimilar factor endowments.

Furthermore, “New trade theory” offers two altematmodels to support intra-industry trade. On
one hand, models based on monopolistic compefiti@ipman and Krugman 1985), which explain intra-
industry trade in horizontally differentiated prats (the varieties exchanged are of similar charastics
and qualities). These models incorporate, as aengak element of their argument, the presence of
enterprises that combine both strategies of prodiffetrentiation and increasing returns to scabeytare
related to market size). This type of trade is etgd among countries with similar factor endowments
and per capita income.

On the other hand, they are models of verticalffet@ntiated trade (the varieties exchanged are of
different qualities). The differences in the levefgproduct quality may derive from the distinctensity
of capital or technology used in the productiorttef different varieties (Falvey and Kierzkowski8¥9
Flam and Helpman 1987). These models again intediie concept of comparative advantage in the
explanation of trade intra-industry. Therefore, tragieties of higher (lower) quality are produced i
countries more (less) abundant in physical and mucagital, and more (less) technologically advanced
In short, the existence of vertical intra-indudtigde will require different factor endowments amcbme
levels between countries. However, in this senseesresearchers point out these differences cdrmot
very wide, otherwise there will be no overlap bedwehe varieties demanded in one country and those
produced in another (e.g. Martin and Orts 2002;r8ladt al. 2008; Jensen and Lithje 2009; Milgramh an
Moro 2010).

Even though trade in horizontally differentiatedqucts is mainly explained by increasing returns to
scale, as we before mentioned, in most of casisirdde also leads to cost differences acrosstdesn
(Acharya, 2008; Liapis, 2011)This is because many of the most companies withpetitive advantages
are locate in well endowed countries, strengthening their general comparative advantage.
Consequently, explanations in country’s internaldrade performance should primarily focus attemti
on comparative advantage.

It is well-known that even today factor endowmeants important sources of comparative advantage.
Then, the particular country’s endowment struchieuld influence on trade pattern at a point inetim
However, theoretical models of growth and tradeeulie that international trade patterns evolverove
the time (see, e.g., Grossman and Helpman, 19%®edding, 2002) This would mean that comparative
advantage is not a static concept; it could evalith the passage of time for a host of reasonsriniy

the country’s economic development —Balassa, 197%his sense, in order to reach a better knovdedg

> The presence of enterprises that combine both ptadifferentiation and increasing returns to scagethe most
important condition that can lead to horizontatanhdustry trade (Liapis, 2011).



about the trade dynamics it will be necessary tewstand how the countries’ advantages are changing
over time. These changes could be explained bydlleeof knowledge spillovers and technology transfe
(e.g. Grossman and Helpman, 1991) or the role atbfaaccumulation (see Redding, 2002) in trade.
Thus, on one hand access to foreign technologykand/ledge can foster domestic innovation; and on
the other hand, trade in tangible goods can proitiateexchange of intangible acquaintance (Kiriyama,
2012).

Following Fernandez-Nufiez and Marquez (2010), thssible interplays among different types of
trade (or different characteristics of goods trgdeé another of the framework conditions that dalso
facilitate the trade pattern changes. They congld®rthese interconnections could be generatendss-
trade type externalities. Input-output relationshgnd inter-industry linkages could be the propagat
mechanisms for these externalities (Capello, 2008y set out two channels through which these
relationships and linkages could contribute to ehgsillovers. The first channel is referred to ¢filects
generated by technology diffusion through importd #oreign direct investments [FDI] (e.g. Venables,
2001, Jensen, 2002; Saggi, 2002; Javorcik, 2004eiKe&004; Klugler, 2006; Harding and Javorcik,
2009, Kiriyama, 2012) The second one links skills and the mobility afrieers with trade patterns
(Slaughter, 1999; Venables 2001; Cabral et al.6280inchester et al., 2006Thus, the movement of
worker can also be related to innovation.

Benefits of technology diffusion will be influencemt only by such channels of propagation but
also by the capacity to assimilate and apply néfarimation (Blomstrém and Wang, 1992; Rivera and
Oliva, 2008; Kiriyama, 2012). The absorptive capaalepends not only on skill levels or R&D
capacities, but also on economic policy actions ¢lxaeed trade policy issues.

In short, the usual appeals to comparative adgentaxplaining trade patterns could be
complemented by the interactions between the tgfesade reflecting the aforementioned channels.
Therefore, it would be very interesting to detéet possible existence of interactions that happereng

the different components of trade.

3. The international trade pattern of Food products Beverages and Tobacco industry in EU12
Member States.

Our analysis focuses on the changes that havereccir the intra-EU exchanges of FBT industry in
EU12 Member States, between 1985 and 2007. Indkerigtive analysis, we made use of data for the
flows in value terms (thousands of euro) and toemseof both total exports and imports towards EU12.
Our trade data come from the Comext Eurostat Datgbahich provides disaggregated trade data at the
six digit levels of the NIMEXE Nomenclature up t887, and after that year, at the eight digits Is\al
the Combined Nomenclature.

® Imports and FDI are two important channels of im&tional technology diffusion. Imports allow donedtrms

access to more sophisticated intermediate andatauiods that are domestically unavailable. FDI miap promote
knowledge spillovers to local producers.

7According to traditional models of internationade, trade will led to movements of factors of pttbn among
industries due to the alteration in relative pricBsus, the international trade could shift the dechfor skill/unskill
labour across industries but also, could alteiskik composition of labour demand within each istiy.



To separate empirically the international trade iité four components, we followed the standard
methodology in the literature. Firstly, to distinglu between inter and intra-industry trade we used
index proposed by Grubel and Lloyd adjusted foregatical aggregatidn Secondly, in order to
disentangle the different types of intra-industngrizontal and vertical), we follow the methodoloai
approach firstly proposed by Abd-el Rahman (1991) also used by Greenaway et al. (1994), based on
the ratio between the unit value of exports anduttievalue of imports.

A few stylized facts emerge from the applicatidnttds methodology to the EU12 trade of FBT.
First, for the EU average, inter-industry tradé¢his largest component of total trade. This featame be
observed in all the European countries (Figur8. 1) 2007, only two countries, Germany and Belgium-
Luxembourg, were characterized by a high shardTofrl their trade with other Member States. This
result makes clear that there are large differentéise commercial structure of the FBT industrythe
different countries of the UE12. It also indicatbsit trade pattern in FBT industry depends on the
particular endowment structure of every economysTlthat means that comparative advantage remains
an important determinant of trade pattern in teistar''. At the same time, the minor protagonist of intra-
industry flows may derive from the own characté&ssbf this industry: it is an activity of low demé
and technological content, with a high degree ahdardization of products and little exposure @i
competition. (Fernandez-Nufiez and Marquez, 20I0)addition, most of production is for domestic
consumption (Liapis, 2011).

Second, following the entry into force of the Sedgturopean Act, every Member State of the
European Union, increased its intra-industry exgeammore than its inter-industry flows (tablé® )l his
result also occurred in the EU average (IIT incedafom 26,40% of the intra-EU trade in 1985 to
44,95% in 2007). However, the intensity of thesanges was more important in the three countries of
later incorporation into the EU12 (Greece, Spaid Bortugal). The gains of IIT, on the one handnpoi

out a closer commercial structure among the Eumpgeantries. But, on the other hand, they also mean

8 To remedy the problem of sectoral aggregation pdsethe Grubel and Lloyd index, firstly, these ice are
calculated at the product level. Later, they amuged according to its respective volume of tradthe total of the
FBT industry trade. They are calculated from aggreflaws between any Member State and its fellowl EUn this
way, the results obtained can be overestimatedusecaf geographical aggregation. Nonetheless, ctinisce of
measuring intra-industry trade using aggregatedlbas been used in other works (see Diaz, 2002).

° This methodology uses relative unit value per tbrexports over imports as proxy for prices, assigrtinat
differences in prices reflect differences in quabf products exchanged. Trade is considered thdozontal intra-
industry when the relative unit value of exportgioimports (UVM) is within a range of £15%. Intnagiustry trade
is considered to be vertical when the relative waiue of exports over imports is outside this ng/hen the
relative unit value index of a product is over @wel 1.15 (0.85), vertical intra-industry is congieg to be high
quality (low quality).

19 This feature is shown in the vertical dimensiorrigfure 1. If a country is in the lower quadrantger-industry is
dominant (IIT < 50 per cent of total trade).

1 Although the trade pattern of FBT industry still dagds on the comparative advantages, not all the2EU1
countries have comparative advantages in this tndus addition, the countries vary their compamtadvantage in
food products subsectors. For example, only twont@s, Netherlands and lItaly, have revealed coatpar
advantage in exports of pasta, or only three ecegmnirrance, Italy and Spain, have comparativeasidge in
exports of wine (as measured by the Balassa's index)

2These results were also obtained in previous sudfier example, see Balassa and Bauwens, (1988)n&vag
and Hine (1991); Neven and Réller (1991); Europeamm@ission, (1997); Brilhart and Hine (1999) and Diaz
(2002), among others authors.



that competitiveness of FBT is more and more rdldteproduct differentiation strategies than to the
concept of comparative advantages. Nevertheldgse the mid-nineties, after the implementation of
European Single Market, the relative share of #imtcaustry and inter-.industry flows in total tratias
remained almost stable in all of the EU12 countri@sly four countries, Greece, Ireland, Germany and
Denmark, were characterized by a high increaskeain share of IIT with other Member States (table 1

Figure 1. Trade types in Intra-EU Flows of FBT byu@try
1985 and 2007
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Third, VIIT is the more dominant type of IIT withiBuropean trade in all Member States (Table 2).
This feature is also shown in the horizontal dinem®f Figure 1. All countries are in the bottorghri
quadrants (VIIT > 50 per cent of IIT). So, as weynadbserve, whether intra-EU trade is mainly inter-
industry trade, IIT is more important for vertigalldifferentiated products than for horizontally

differentiatiort®. Moreover, since 1985, progress in the [IT hasbeilely due to the increase in this

13 Although IIT is mainly of vertical nature in all natries, there are important differences by seabthe country
level. Thus, for example IIT is mainly of a horizahnature in animal food in Germany, whereas endase of Spain,
is majority of vertically differentiation.



type of trade —VIIT-. These gains have largelye®lon trade of high quality produtts The average
European share of high-quality VIIT has a greatemgh than that of low-quality in 1985-2007 peridal.
spite of this, the results suggest a clear speai#din in relative low-quality exports in Spaineland,
Denmark and Germany (LQVIT > 50% of VIIT). The ethcountries included in EU12 are specialized
into relative high-quality exports in intra-EU flew Consequently, the majority of Member Statesish
the same intra-EU commercial specialization by pobdjuality over the period considered. Only two
countries, Greece and ltaly, have shifted from ecispization in low-quality varieties in VIIT in im

EU-flows to other in high-quality.

Table 1.Dynamics of Intra-industry trade in intre-Exchanges of FBT by Country
1985- 2007(*)

1985 1995 2007

Greece 2,31 8,90 15,66
Spain 5,53 36,81 38,03
Portugal 2,69 20,87 22,31
Italy 7,61 23,11 25,97
Ireland 13,39 22,09 29,04
Belgium-Luxembourg 40,88 52,45 56,06
Germany 39,95 46,72 59,14
Denmark 10,12 25,09 36,80
France 23,99 46,37 48,11
Netherlands 31,96 37,45 38,46
United Kingdom 24,34 38,93 37,62
EU12 26,40 39,06 44,95

(*) IIT as percentage of intra-EU trade
Source Author’s elaboration on Eurostat Comext Bade

Table 2.Composition of FBT trade within the EU louatry, (1985-2007)
(Data as percentage of intra-EU trade)

2007 Variation 1985-2007
Countries Inter- Intra-industry Inter- Intra-industry
industry Horizontal | Vertical | Industry Horizontal| Vertical
Greece 84,34 3,86 11,8 -13,35 2,80 10,54
Spain 61,97 10,28 27,75 -32,50 8,24 24,26
Portugal 77,69 11,09 11,22 -19,61 11,00 8,62
Italy 74,03 5,97 20,00 -18,36 3,32 15,04
Ireland 70,96 8,49 20,55 -15,65 4,87 10,78
Belg-Lux. 43,94 24,26 31,81 -15,19 1,58 13,61
Germany 40,86 21,12 38,02 -19,18 3,17 16.02
Denmark 63,20 14,86 21.85 -26,68 10,46 16,22
France 51,89 18,91 29,2 -24,12 6,99 17,14
Netherlands 61,54 13,43 25,03 -6,49 -1,02 7,52
Un.Kingdom 62,38 14,00 23,62 -13,28 2,33 10,95
EU12 55,05 36,45 8,50 -18,54 12,06 6,48

Note: The variation measures the percentage ineiaasade from the initial to the final year otth
period analyzed.
Source: Author's elaboration on Eurostat ComextbDase

n this sense, there are also some differencesdiprs at country level.

5 These results are similar to those obtained by [£801). However, it is noteworthy that Membert&salike
Portugal, Italy or Greece, with lower relative leeéincome and factor endowment exports seem tmbstly of a
higher quality than imports. The opposite behasocontemplated in a country like Germany, well @ndd and
with higher relative level of income. These findingre against theoretical predictions. Otherwisethe rest of
European countries the empirical evidence suppidiismodels.



Table 3.VIIT within European countries by rangesjoélity in FBT industry
(1985-2007)

% of Intra-EU trade % of VIIT .
Countries 1985 2007 HOVIIT Variation 1985-2007
HQVIIT | LQVIIT | HOVIT | LOVIT | 1985 | 2007 | HOQVIT LQVIIT
Greece 0,26 0,99 6,52 528 | 2054 | 5527 6,26 4,28
Spain 1,62 1,88 11,05 16,70 | 46,25 | 39,83 9,44 14,82
Portugal 2,19 0,41 6,46 4,76 | 84,35 | 57,59 4,27 4,35
Italy 2,20 2,76 14,22 5,78 4429 | 71,09 12,02 3,02
Ireland 4,65 5,12 8,85 11,70 47,69 | 43,06 4,20 6,58
Belg-Lux. 9,32 8,87 16,04 15,77 51,23 | 50,42 6,72 6,89
Germany 8,99 13,02 18,45 19,57 20,84 | 48,54 9,47 6,55
Denmark 2,09 3,64 10,30 11,55 | 36,45 | 47,34 8,30 7,92
France 9,14 2,93 22,27 6,93 | 75,76 | 76,26 | 13,13 4,01
Netherlands| 13,03 4,48 18,67 6,36 | 74,42 | 74,61 5,64 1,88
Un.Kingdom | 8,83 3,84 14,74 8,88 | 69,67 | 62,39 5,91 5,04
EU12 0,50 1,52 5,62 2,88 24,76 66,11 5,12 1,36

Note: The variation measures the percentage ineieaglIT by ranges of quality from the initial the final
year of the period analyzed.
Source: Author’s elaboration on Eurostat ComextbDase

4. Dynamic determinants of international trade patern in the European FBT industry

4.1. Econometric specification

The aim of this section is to explain the obsergkdnges in the intra-EU trade of FBT industry of
every EU12 Member State. For this purpose, we $tarintroducing an empirical model proposed by
Fernandez-Nufiez and Marquez (2010). This model itemot only to analyze the determinants of
international trade from different theories (congiame advantage and increasing returns to scald), b
also to test the existence of relevant interactamsng the different types of trade considered.

The final theoretical specification we use is dbfes:

logHj; = i +ay; logTK , +az; logHK ;; +ag; logPK;, +

n-1
+ kZaij”k logHy;¢—1) + & l0g Ej; + agppjl0gGDPpG, + & 1)
=]

In this system of log-linear equations, the depehdariable H;; expresses the proportion of each i

component laterT, HIIT, HQVIT y LQVIIT in intra-EU trade of FBT relative to a referercade
component or a numeraire trade component (desigrze —in this case isnterT ) in eachj Member
State in the year .TKj, HKj y PKj, denote the levels of techogical per worker, physical per worker
and human capital in each Member State relatithe¢dEU average. The three all variables are coreside
as supply side variables. Their coefficienay(ay , o)) measure the effect of a unit change in the

corresponding variable, relative to a unit chamgihé numeraire category.

The signs and significances of the paramelaﬁﬁjs provide empirical evidence for complementary (in

case of a positive coefficient) or competitive ¢imse o a negative coefficient) relationship betwien

different types of trade. The interpretation of e@ameter: a{i} is different. They are associated with the

degree of persistence of the trade initlecomponent.
E; denotes the intra-EU total exchanges of FBT feahddember States. Its inclusion in this function
is derived from statistical properties (Fernande®i®& and Marquez, 2010). According to theories of

international trade, total trade may also be coptatad as a proxy of market size (returns to scHi#)e



paramete ai”Ej is negative (positive), the relative share of ithle trade component falls (rises) as intra-EU

total trade grows.

Finally, as demand side variable, GDPmflects the difference in per capita income betwaj
country and EU-12 average. Traditionally, this &bteé has been used as an indicator of differences i
factor endowments. However, following the Lindepbthesis (1961), it could also be taken as a podxy

differences in consumer tastes and preferencesMeuin and Orts, 2002).

4.2. Explanatory variables and data

In this section, we contemplate the following exg@itory variables: factor endowments and market
size as supply side variables, and per capita iecasndemand side. In addition, we take into accthant
interactions between the different types of traglesaered.

4.2.1. Factor endowments

Differences in factor endowments between counaiesthe main source of comparative advantage.
This is the theoretical support in the traditiomaddel of international trade (Model of Herckschéeli@),
but also in Vertical IIT models. The empirical mbgeoposed by Fernandez-Nufiez and Marquez (2010),
follows this theoretical foundation too by accoungtithat countries’ relative endowments directly aoip
on their patterns of trade. According to Hummeld apvinsohn (1995), we employ direct measures of
factor endowments, corresponding to the three mdiffe types of factor of production: physical per
worker, technological per worker and human capital.

Physical and technological capital stocks are esqm@ in constant 2000 euros. They are calculated
with the perpetual inventory method. Physical alpis measured using real Gross Fixed Capital
Formation flows from STAN database (OECD), but atspplemented by information from AMECO
database (DG-ECFIM) to complete the series from51882007. Technological capital is calculated
using Gross Domestic expenditures on R&D from STAAtabas¥® (see Leamer, 1984; Coe and
Helpman, 1995; Diaz, 2002; Fernandez-Nufiez and idarg2010). Once made up both series, values
were divided by the employment level for the stolphysical capital per worker, or technologicab T
construct a measure of human capital endowmentsed as a proxy the portion of the population 25 to
64 years of age which has completed at least iggmeEmdary education (see, e.g., Diaz, 2002; Jamgkn
Luthje, 2009, Fernandez-Nufez and Marquez, 2010)gék this series, it is used data from OECD, but
also complemented by data from Eurostat. The ttwagables are built in order to compare the
differences between every Member State and the Elvégage.

In figures 2, 3 and 4 indices for each measureactfof endowment and country are displayed. We
can observe there are significant differences ¢tofaendowments in European economies. In theast
decades, we also find that cross-country differerita/e decreased in physical capital and abovia all
human capital. However, the differences in techgickl capital have remained very large, indicating
high potential of R&D in sustaining comparative adiage (see table 4). In other words, technological
capital stock per worker may be a very importagtdadriving the intra-European trade pattern infTEB

The structure observed is not very surprising: éheme two groups of countries in the EU12. The firs

18 The depreciation rate used was 10% in the cashysiqal capital and 5% in the case of technologiegital.



one, formed by economies which are located in thigon left quadrant, is characterized by its poor
endowments. It includes the South European ecorsor@eece, Italy, Portugal and Spain- and Ireland.
Consequently, these economies are in a clear posifidisadvantage relative to the EU12 average. Th
second group is composed of the remaining countnibgch are better endowed and are in a position of
comparative advantage. According to theories adrimdtional trade, these differences across cosntrie
lead one to hypothesize that it is most likelyadé pattern dominated by inter-industry exchanbas t
intra-industry. These theoretical expectations @ameoborated in the trade pattern of FBT in the EU1
(see section 3). Besides, one may forecast inttasimy trade to be mainly based on products oébfit
qualities with just small differences in factor emaments. In particular, following VIIT models, itap

be expected that countries with higher (lower) mecand relative factor endowment experience agreat
specialization in relative high (low) quality exparin short, the expected sign for all three exatary
variables related to the productive factor williegative on LQVIIT and positive on HQIIT. At thensa
time, it may be positive on HIFT.

Figure 2: Physical Capital per Worker EndowmenCmyntry relative to
the EU12 average1985-2007 (EU12 =100, percentageristant 2000 Euros)
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Figure 3. Technological Capital per Worker Endowtriey Country relative to the EU12 average,
1985-2007 (EU12 =100, percentage in constant 2Q00s}
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m Following the argument line of Liapis (2011) we wase that the expected sing for HIIT is positivedese, as a
country improves its factor endowments it will beonm likely to attract businesses that combine exgias of
horizontal product differentiation and economiesadle (favoring the competitive advantages betweenpanies).
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Figure 4: Human Capital Endowment by Country retatd the EU12 average
1985-2007 (EU12=100)
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Source: OECD, Eurostat and author’s elaboration

Table 4. Convergence of the endowment structurelanger capita income across all countries
(Coefficients of variation)

1985 2007
Physical capital stock per worker 0,27 0,24
Technological capital stock per worker 0,68 0,57
Human capital 0,54 0,25
GDP pc 0,33 0,30

Note: Coefficients of variation are standard dewiadi from the mean
divided by respective means
Source: Author’s elaboration

4.2.2. Market size
As we mentioned above, the inclusion of total it trade as explanatory variable is based on
theoretical results derived from statistical prdjesr (Fernandez-Nufez and Marquez, 2010). However,
taking account the work of Helpman (1981) and thelér’s theory of overlapping demariistotal trade
may be considered as a proxy of market size (ségrduih and Moro, 2010). Thereby, this variable may
be used to test the effect of a country’s econaside (returns to scale) on the intra-industry trade
horizontal differentiated products. In this senisaes assumed that if total trade increases it aifo
enhance economic size. Consequently the expeatgdfai market size may be positive on HIIT and
negative on VIIT (HQVIT or LQVIIT).
4.2.3. Per capita income
Differences in per capita income between each Mert@e and the EU average are included as
demand side variablé In accordance with the Linder hypothesis (196h)js variable could be
contemplated as a proxy for differences in consutastes and preferences (e.g. Martin and Orts,
2002Y°. Differences in per capita income will have a direnpact on the demand pattern (Gullstrand
2002): higher (lower) income consumers will demaigh (low) quality varieties. Thus, trading partner

countries with similar per capita income levelslwié also similar in the composition of demand and

18 |n line with the hypothesis of Linder, externalritets can be considered as an expansion of the huarieets.

19 GDP pc data derived from Eurostat. They are espain constant prices of the year 2000 euros.

20 Traditionally GDPpc has commonly been used as aypfor relative endowment differences (Helpman and
Krugman, 1985; Helpman, 1987; and Greenaway e1294).
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trade. Differences in per capita income among &éeimber State and the EU12 average are displayed in
figure 5.

Figure 5: Per capita income by Country relativeh® EU12 average,1985-2007
( EU=12, percentages in constant 2000 euros)
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Source: OECD, Eurostat and author’s elaboration

Overall, these results show the wide differencesssccountries in terms of per capita income. These
divergences have not diminished over time (seestdhl Countries characterized with poorer relative
factor endowment, also have a level of per capékwp the average of the EU12. According to the
theoretical foundations, one may expect a positiftaence of per capita income on HIIT y HQVIIT and
negative on LQVIIT.

4.2.4. Interactions among trade types

Finally, the interactions among different typestiade are considered. The goal is to capture the
influence of the development of one kind of tragiseton the development of other kind of trade.rateo
to get it, the lag value of the weight of each érégbe in total trade relative to the weight okimindustry
trade in total trade is introducéd. A positive sign for this variable indicates a qdementary
relationship between the two trade types considéretiveen a given trade type and another component
considered as dependent variable). That is, ardser of the relative share of a given trade typenin
year ‘t", would foster the development of the other trageetinclude as dependent variable. A negative

sign implies a competitive relationship.

5. Empirical results
This section presents the estimation results ofettenometric specification (1) contained in
section 4.1. First of all, the results individuallisaggregated by countries are shown. Secondlyfige

the average estimates for all countries in the UE12

5.1. Indidual analysis (by countries)
The method of estimating the parameters of theegystof equations was the Seemengly Unrelated

Regression (SUR) estimation technique (Zellner,2)98 his technique allows to take into account the

2L 1n this paper we consider inter-industry tradeasieraire component because it is the majorityettgge in intra-
EU trade of FBT.
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possible correlation between the errors of theedifit equations for each countriéésalso enables you to

perform a conjoint significance analysis for eatthe model's variables.

Table 5. Intra-EU trade pattern of FBT by countryhie EU12, 1985-2007.
Estimation results: SUR estimation techique

Variables Countries with comparative disadvantadges Countries with comparative advantages
D
e | Expl. Gr Sp Por It Ir B-L Ger Den Fr Neth. UK
P
E -1,034 -1,005 0,536 0,897 -1,258 | 0,2911 | 1,193 2,098 1,102 0,572 0,515
(0,97) (0,53) 1,77) 1,25 | (0,62" (0,35) | (0,64) | (0,66)" | (0,73) (0,59) (1,63)
PK 5,310 -14,454 -12,54 -0,320 | -1,398 | 0,2069 | 2,815 8,597 0,943 -2,34 -2,332
(8,93) | (4,905 (7,83) (9,72) (1,20) (219 | @29 | 477 (1,98) (5,80) (5,60)
= TK 16,035 | 10,040 5,261 -0,600 4,510 -1,599 | -6,113 | -4,588 2,721 1,211 2,741
o (5,96 | (2,16)" (5,99) (6,35) | (2,36) (1,44) (4,13) | (213) (3.34) (6,88) | (11,19)
\S HK 4,360 0,087 -0,744 -0,373 2,52§ -0,421 —1,27f1 0,844 -1,295 0,467 0,488
] (4,04) (0,91) (1,28) (1,05) | (0,99 (0,48) | (0,54) (1,09) (1,16) 0,71) (1,19)
2 cop -9,290 | 4,373 11,776 | 7,347 | -2,737 | 2,7025 | -14,95 | 1,291 | 12,570 | -10,67 | -2,136
2 PC | (10,09 (7,59) (7,61) (5,46) (1,40 (3,61) (8,50 (2,88) (8,19) (3.08™ (5,87)
= -0,079 | -0,021 0,198 0,183 | -0,002 | 0,2331| -0,054 | 0,135 | 0,460 | 0,236 | 0,345
el HIT (0,23) (0,19) 0,27 023 | 013 | ©19 | ©18) | ©17) | 0177 | 022 | 0409
T 0,148 0,130 0,114 0,517 | 1,042 | 0,0133| 0,194 | 0,443 | -0,286 | 0,091 | -0,173
HQVIIT | (0,279) (0,21) (0,36) (0,37) | (0,295 | (0.14) (0,19) | (0,205 (0,26) (0,22) (0,21)
0,309 0,195 0,480 | -0,354 | 0,484 | 0,3819 | -0,723 | 0,008 | 0,023 -0,21 0,515
LQVIIT (0,45) (0,23) ©0032) | 030 | 0147 | 013" | 021" | (018 (0,17) 0,17) (1,63)
R’ 0,43 0,86 0,81 0,67 0,87 0,70 0,81 0,88 0,78 0,53 0,37
E -0,120 | -0,134 | 0529 | 0216 | -1,962 | -0,602 | 1,878 | 1,299 | 1,616 | -0,013 | 1,766
(1,04) (0,44) (0,69 ©.78) | 047" | (061 | ©707 | (048 (0.58™ (0,57) (1,36)
PK -12,52 -8,168 2,388 5,637 -4,617 | -1,518 | -2,067 | -8,891 | -0,203 -3,928 -3,439
= (9,58) (4,13) (2,96) (6,16) | (0, 92j 3,72) (1,41) (3,52’* (1,59) (5,58) (4,70
5 TK 11,838 3,16 -2,067 -2,044 8,278 4,028 -0,491 3,352 4,414 3,750 8,850
§ (6, 39° (1,81) (0,36) 4,02) | (1,80)" (2,45) (4,52) 1,57y (2,67) (6,61) (9,38)
E‘ HK -1,265 1,710 —l,2§§ -0,390 1,295 -0,777 1,280 0,863 0,847 0,133 -1,436
= (4,34) 0,77y (0,48 (0,66) | (0,76) (0,83) | (0,59” (0,80) (0,99 (0,68) (1,00)
2 cbPpe 7,075 -5,748 -9,865 -4,477 | -3,218 5,129 -4,249 | -8,381 6,356 0,546 8,676
= p (10,83) (6,39) (2,88™ (3,46) | (1,06)" (6,15) 9,30) | (2, 12 (6,55) (2,95) (4,92
= -0,300 | -0,167 0,172 0,286 | -0,094 | 0,810 | 0,301 | 0,134 | -0,026 | -0,214 | -0,134
S (0,25) (0,16) ©10) | 015 | (010 | 032 | (020 | (012) | (©014) | ©21) | (022
o 0,138 | -0,168 0,112 | -0,158 | 0,488 | -0,147 | -0,118 | -0,234 | -0,165 | -0,194 | -0,417
T | HQVIIT (0,30) (0,17) 0,13 0,23) | (0,22)" (0,24) (0,20) (0,14) (0,20) (0,21) (0,34)
-0,050 | 04755 | 0,573 0,607 | 0,062 | 0,032 | -0,199 | 0,217 | -0,026 | 0,203 | -0,193
LQVIIT (0,48) (0,19} ©0,12)" (0,19™ (0,11) 0,23) 0,23) (0,13) (0,14) (0,16) (0,18)
R’ 0,75 0,82 0,85 0,95 0,89 0,75 0,86 0,89 0,46 0,45 0,67
E -1,162 | -0,960 0,622 1,178 | -0,170 | 0,610 | 1,196 | -0,965 | 0,746 | 1,177 | -0,745
0,38™ (0,28™ (1,05) (0,76) (1,07) (0,49) (0,60 (0,63) (1,06) 0,71) (1,96)
PK -8,525 | -4,084 5,52 7,740 | 0,488 | 0,584 | 2,878 | -10,50 | -5,612 | 12,029 | -2,56
—_ (3,568 (2,59) (4,64) (5,90) (2,08) (3,00) | (1,21 | (4,61 (2,88 (6,91) (6,73)
’E TK 7,910 6,213 -3,465 -4,087 1,276 -0,342 | -3,823 6,668 6,115 | -13,648 | -2,89
’;? (2,37 ,14™ (3,55) (3,86) (4,08) (1,97) (3,89) | (2,08™ (4,85) (8,19) (13,43)
? HK -1,269 | -0,0267 0,841 0,231 -0,037 | -0,042 0,522 1,801 -0,862 -1,806 -2,13
= (1,65) (0,95) 0,7) (0,64) 1,72) (0,66) (0,51) (1,05) (1,68) (0,84” (1,43)
2 cbPpc 5,689 11,00 -4,292 7,674 -0,280 | -3,992 | -3,976 | -2,090 | -5,069 0,942 5,36
2 p 4,02) | (4,02 (4,51) (3,31 (2,41) (4,95) (8,01) (2,78) | (11,87) | (3,65) (7,04)
— 0,034 0,312 0,084 0,090 0,362 0,056 0,288 -0,059 0,007 0,329 0,048
S HIIT 0,09 | (0,10™ (0,16) ©014) | 023 | (026) | 017 | 016 | (025 | (027 | (032
o 0,138 | -0,091 | -0,532 | -0,115 | 0,308 | 0,002 | -0,070 | 0,345 | -0,271 | -0,484 | -0,030
= HQVIIT (0,11) (0,11) (0,12" (0,22) (0,50) (0,19) 0,18) | (0,19y (0,37) (0,26 (0,48)
-0,050 | 0,151 0,532 0,251 | 0,079 | -0,355 | 0,378 | 0,366 | 0,059 | 0,361 | 0,385
LQVIIT 0,17) 0,12) (0,29§ (0,18) (0,25) (0,18§ (0,20 0,18y (0,25) (0,20) (0,25)
R? 0,68 0,94 0,83 0,88 0,70 0,59 0,84 0,88 0,82 048 ,710

NOTE: Estimated standard errors are given in phesgts; significance levels are represented as
(*) 10%, (**) 5% y (***) 1%.
Source: Author’s elaboration
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The results of the estimation are given in Tabltngyeneral terms, the estimated equations fit well
statistically. For each equation, it is possibléind various significant variablé&

The results reveal a great heterogeneity by couhtowever, there are some similarities between
groups of countries according to its relative fackmdowments and its level of per capita income
(comparative advantage/disadvantage).

Firstly, on one hand, increases in intra-EU tratlEBT (market size) in countries with comparative
advantages have significant and positive influesicéntra-industry trade .On the other hand, in ¢oes
poorly endowed, influence would be significant amebative on this type of exchanges. These results
may imply that while in countries with comparati@dvantages, an advance in trade is still moreaglat
to product differentiation strategies, in countneith disadvantages is more dependent on the comndep
comparative advantage.

Secondly, improvements in technological and hurpapital in economies with lower relative
productive factors would fostéine presence of enterprises that combine both ptatifferentiation and
increasing returns to scales, while advances irsiphl capital would generate the opposite effett. |
countries with a favorable comparative positionpiovements in factor endowments would lead to a
contrary impact on the HIIT (advances in physicapital would be positive and in human and
technological capital would be negative).

Thirdly, on the one hand, the presence of signifigateractions of the relative share of HQVIIT
with the relative share of LQVIIT is more usualdisadvantaged countries. The positive values of the
elasticities indicate a complementary relationdhéween these two types of trade. This means that a
increase of the importance of LQVIIT in a given yé&a countries like Spain, Portugal or Italy in one
year, would be followed by an increase in the follty year of the relative proportion of HQVIIT in
these economieseteris paribs. Consequently, it would imply a rise in the quyabf the products of
these economies against their imported productssd interactions may be derived from the positive r
played by Foreign Direct Investments (Capello, 2009 this sense, Harding and Javorcik (2007) point
out the FDI could be associated with more and highelity trade transactions by the local firms. tbe
other hand, in advantaged countries persistentteiprffects of LQVIIT is observed.

In the rest of the equations of the system, thparse offered by each country is different. There i
no clear systematic by country according to itsdaendowment and per capita incofrie.

Finally, in order to know what the main forces aehind the changes in the trade pattern in every
country in the EU12, a conjoint significance aneys each of the variables of the model was ddine.
order of statistical significant of the explanatargriables is reported in Table 6. These resul&nag
reveal the great heterogeneity by country. Theee rar differences by economies according to their
comparative position. However, from the global esviwe deduce that the technological capital, the
market size and the presence of interactions tenidetthe most significant determinants of the main

changes in the trade pattern of European FBT.

22 The elasticities of the different regressor mayriverpreted relative to the elasticity correspogdio the numeraire
group..

2 These results are similar to those obtained inipusvstudies. See, for example, Blanes and Marfi@Zg, Martin
and Orts (2002), Abraham and Van Hove (2007), anodhers.
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Table 6. Order of statistical significance of thxplanatory variables in the international tradeqrat of
European FBT (Wald statistic)

Variables Disadvantaged countries Advantaged countries
Gr Sp Por It Ir B-L Ger Den Fr Neth| UK

E 2*** 2*** 8 5 3*** 4 2*** 1*** 1*** 3 4

PK 3*** 5*** 6 6 1*** 8 1*** 4*** 6 6 5

TK 1*** 1*** 7 7 2*** 2** 5 2*** 2*** 7 7
HK 7 6* 3** 8 6*** | 6 4** 7 7 5 1+
G D P pC 5 4*** 2*** 1*** 4*** 5 7 3*** 4** 1*** 2*
8 HIT 4 Jrrx 5 3 Trxx 3 6 8 Jrrx 2% 8
S | HQVIIT 6 8 4* 4 Bxx 7 8 il 5* 8 6
£ | Lovit 8 7 Lrkk | Qkxx | Gk Trxx | Zrxx 6 8 4 3

NOTE: Significance levels are represented as (%%,10*) 5% and (***) 1%
242 observations (11 countries and @&g)
Source: Author’s elaboration)

5.2. Analysis of average estimates for all countriesin the EU12

In order to obtain the average influences for alirtries the model with panel data was estimated.

Fixed effects by country and time were incorporaféte results of estimation are displayed in Table

In general terms, on the one hand, it is obserhatl these average estimates are withholding the

different answers for each country. On the otherdhshe empirical model is most appropriate to axpl

vertical intra-industry than horizontal intra-indiys there are five explanatory variables significat the

significance levels of 1% or 5% in HQVIIT or LQVIJTwhereas only there are three in HIIT. These

findings point out that in the FBT, factor endowmetifferences in per capita income and market size

offer more significant effects in VIIT than in HIT

Regression Results: Panel data (EU12, 1985-2007)

Table 7. International trade pattern of FBT

Dependent Variables
Explanatory
Variables HIT HQVIT LQVIT

-0.0007 8.4572 5.8750

i (3,827) (3.785) (2.483)

Log (E) -0.0359 -0.5473 -0.4045
(0,876) (0.221)** (0.147)***

Log (PK) 1.3968 -1.3950 -0.4123

(0.029)** (0.863) (0.463)

Log(TK) 0.2162 0.8274 0.8506
(0.531) (0.369)** (0.309)***

Log (HK) 0.3645 0.6198 0.2855

(0.280) (0.232)*** (0.227)

0.2801 -1,0368 -0.4808

Log (GDPpc) (0..404) (0.405)** (0.329)

HIT 0.2490 0.0788 0.1489
(Log (Wi/ws)(.1) (0.135)* (0.077) (0.0450)**+

HQVIT 0.0919 0.4546 -0.0905
(Log (Ve/W,) (1)) (0.482) (0.068)*** (0.036)**

LQVIT 0.1724 0.0724 0.4454
(Log (Ws/wy) (1) (0.040)** (0.083) (0.055)***

R’ 0.91 0,90 0.92

NOTE: Estimated standard errors are given in phe=sgs; significance levels are represented as
(*) 10%, (**) 5% y (***) 1%.
OLS estimation with fixed effects by counsnyd time.
Source: Author’s elaboration
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Thus, we can see that a relative greater techre@bgind human capital in FBT explain the
specialization in high quality products within tB#J. The importance of physical capital endowment
seems to be linked to the exports of similar quabitoducts. So this type of capital would fostee th
presence of competitive advantages among entesptise
We also detected the presence of relevant and ngfahinteractions among the different componeffits o
trade. These results give support to the hypothibsit interactions between trade types in a country
generate externalities on the development of othedsvidually, for example, in the case of the LDV
equation, the values of the elasticities are sicgift and also indicative of a complementary retahip
from HIIT?, to this category and a competitive relationshiprf HQVIIT?®. There are also significant
interactions of the relative share of LQVIIT withet relative share of HQVIIT. The elasticity of 0247
suggests a complementary relationship between theséypes of trade. Its positive sing implies that
increase of the importance of LQVIIT in on year Wbpromote an improvement of HIIT the following
year.

Finally, persistence of the trade is observedachdrade type. This finding indicates that thatre¢
share of each component in a given year, deternthreegproportionreached the following year. Thus,

efforts to improve a type of trade have its peesisé over time.

6. Final remarks

In this paper we have explained the observed chlamgdhe intra-EU trade of Food products,
Beverages and Tobacco of every EU12 Member State the 1985-2007 period. For this purpose, we
start by introducing the empirical model proposgdrbrnandez-Nufiez and Marquez (2010). This model
allows not only to analyze how factor endowmentsnsumer tastes and market size affect the
composition of countries’ trade, but also to téghe evolution endogenous of the different compse
of total trade may impact on the trade pattern.

The inter-industry trade is still the largest comeot of total trade in EU12. By contrast, since3,98
every Member State of the European Union, has &s&@ its intra-industry exchanges more than its
inter-industry flows with a predominance of vertigadifferentiated products. These changes poirtt ou
that commercial structure of FBT is more and metated to product differentiation strategies. Hoarev
the comparative advantage (based on differencegedmnological, physical and human capital
endowments between countries) remains an impadtetetminant on intra EU trade pattern, even though
these advantages may change over time.

According to the findings of our econometric analys great heterogeneity and the lack of a clear
systematic by country is observed. Despite thieminces in technological capital endowment, marke
size and the presence of interactions or exter@skitmong the different components of trade arentie

dynamic determinants of European trade within FBAustry.

24 Our results confirm those of Diaz, 2002; Faustind Leitdo, 2007; Milgram and Moro, 2010.
% The positive value of the elasticity (0.1489) metira an increase of the relative share of HII'De year would
be followed by an increase in the following yeatts relative share of LQVIIT, ceteris paribus

26 The negative value of the elasticity (-0.0905) nsetirat an increase of the relative share of HQhl'Die year
would be followed by a decrease in the followinguyef the relative share of LQVIIT, ceteris paribus
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Likewise, advances in technological and human abplay a key role in the high quality exports of
FBT. In this sense, an important policy implicatiof this paper is that the best approach to ememur
FBT and to influence its trade pattern is to inviesstechnology and human capital and promote the
development and implementation of new technologditsvever, the extent to which a country can foster
its innovation and technology depends not only kith levels of workforce or R&D capacities, but als
on a wide range of government actions. Thus, itld/dae necessary to develop policies actions that
include R&D spending and building infrastructuresidles industrial strategies that promote and favou
the emergence of economies of scale and aboveatlifdster the presence of exporters or affiliates

multinationals.
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