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The purpose of this research is to provide insight into the export competitiveness of meat products of the Europe-
an Union (EU-27) member states on global markets. The revealed comparative advantage index is used to analyze
the levels, compositions, and evolutions in patterns of development in the export competitiveness of meat prod-
ucts and their levels of stability at the product level. Except for some niche meat products, a larger number of the
EU-27 member states have experienced comparative disadvantages on global markets over the analysed years of
2000 to 2011. The revealed comparative advantages on the global markets are the most robust for Ireland, Spain,
the Netherlands, France, Belgium, Denmark, Poland, Cyprus and Hungary. The revealed comparative advantage in-
dices and their survival rates differ across the meat product groups. The heterogeneity in export competitiveness
of the EU-27 member states suggests the importance of the differentiation of meat products in competitive export
specialization on global markets.
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Introduction

The global meat industry is in a stage of major structural changes, with advances in breeding and genetics, slaugh-
tering and the development of new processing automation technology (modernization and rationalization in the
way meat is harvested, processed and packed) and the increasing role of the distribution of a variety of fresh and
processed products on the global meat market (Van der Zijpp 1999, Zhou et al. 2012, Barbut 2014). These new
challenges and opportunities on the global meat market, with the increasing role of automation, computer con-
trol systems and global marketing towards greater product uniformity and quality, are particularly focused on the
issues of global export competitiveness, which are of increasing business and policy concerns.

Thus far, there has not been a study to analyse export competitiveness on the global meat markets, and particularly
not for the EU-27 member states, which has motivated this research, which aims to highlight export competitive-
ness using the revealed comparative advantage (RCA) index on the global markets. More specifically, this paper
investigates the export competitiveness of the European Union (EU-27) member states in meat products at the
different levels of the meat supply chain in the 2000-2011 period. The sample of the EU-27 member states was
selected because of the importance of their livestock farming systems in working towards sustainability in livestock
farming and the global trade in meat products (Boyazoglu 1998, Gibon et al. 1999, Bojnec and Peter 2005, FAO
2013). The success (or lack thereof) of the meat value chain on global markets is a crucial factor for the economic
sustainability of the meat sector (Nardone et al. 2010). The development of differentiated meat value chains can
be a significant factor in achieving sustainable competitiveness towards changing consumer needs and demands.

On the basis of the empirical evidence, implications of the importance of the management of the commercial meat
export supply chain and policy implications for the meat chain are derived. Export specialization in differentiated
meat products of the EU-27 member states implies the importance of food processing innovation-diversification
activities for segmented consumer perceptions on global meat markets. The export competitive strategies of the
EU-27 member states are based on diversification of the meat product chain with associated meat supply chain
quality assurance and marketing approaches. These supply chain management approaches are typical for mo-
nopolistic competition to be competitive with diversified product quality and product varieties. This is crucial for
supply chain management of the meat product from farms to consumers, with the relations between farms and
inter-firm quality management systems and inter-firm governance structures for the efficient coordination of the
quality of end-customer products in meat supply chains (Hansson et al. 2010, Wever et al. 2010).
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The analysis of this paper is also significant for the entire meat supply in that it provides better understanding of
the complexities of interactions in differentiated meat product supply chains. The improved information system
and the new knowledge gained can contribute to better understanding of meat product export competitiveness
as essential for decision-making processes in order to improve performance on global markets.

Materials and methods
Data

An empirical analysis of the RCA indices for meat chain products on the global market is conducted for the EU-27
member states, using detailed trade data of the six-digit World Customs Organization’s Harmonized System (HS-
6) level for the years from 2000 to 2011. The United Nations International Trade Statistics UN Comtrade database
(UNSD 2013) at the World Customs Organization’s the International Standard Industrial Classification (ISIC Revision
2) is used for meat exports of the EU-27 member states to the global markets. Meat chain product trade defined
by the International Standard Industrial Classification (ISIC-3112) contains 86 HS-6 code meat product groups. To
obtain more information on the meat chain products, the concordance between the HS-6 code and Broad Eco-
nomic Categories (BEC) systems was used to transform data from the HS-6 code to the BEC including four main
categories: BEC 21 — primary meat products (17 HS-6 code items); BEC 22 —industrial meat supplies not elsewhere
specified; processed (6 HS-6 code items); BEC 121 — processed meat mainly for industry (1 HS-6 code item); and
BEC 122 — processed meat mainly for household consumption (62 HS-6 code items).

The UN Comtrade database with the World Integrated Trade Solution (WITS) software is used in the RCA calculations.

Revealed comparative advantage index

Different alternative trade intensity and trade specialization measures have been developed in literature to assess
trade advantage and trade competitiveness (e.g. Bojnec and Fert6 2012a). Lafay (1992) explains two significant
differences between comparative trade advantage and trade competitiveness. First, competitiveness usually in-
volves a cross-country comparison for a particular product, whilst comparative advantage is measured between
products within a country. Second, competitiveness is subject to changes in macroeconomic variables, where-
as comparative advantage is structural in nature. Finally, comparative advantage and competitiveness measures
share all the interdependencies and dynamic aspects of an economy, and both measures may also be affected by
policy distortions®.

Following a body of literature on the methodological approach of the RCA index, which is widely used in empiri-
cal trade literature to identify a country’s weak and strong export sectors (Balassa 1965, Bojnec and Fert6 2012a,
2012b), the RCA index is defined as follows:

RCA = (Xij / Xim) / (Xwj / Xwm)

where X represents exports, i is an EU-27 member state, j is a meat product, m is a set of commodities, and wis a
set of countries in the world, which is used as the benchmark of comparison. The RCA index is based on observed
export patterns. It measures a country’s exports of a meat product relative to the country’s total merchandise ex-
ports and to the corresponding export performance of a set of countries, e.g. the global meat exports relative to
its total merchandise exports. If RCA>1, then a country’s meat product comparative advantage on the global mar-
ket is revealed, i.e. a meat product group in which the country is relatively more specialized in terms of exports.
In this case, Xij describes individual EU-27 member states’ i meat product exports, respectively, for a particular
meat product group j to the global markets, whilst Xim is total merchandise exports of individual EU-27 member
states i respectively, to global markets. Xwj denotes the global exports for a given meat product j and Xwm the
total global merchandise exports, which are used as the benchmark of comparison.

Despite some criticism, the use of the RCA index as export specialization/competitiveness measure remains pop-
ular in the empirical trade literature for the following reasons. First, other variants of trade indices are less theo-
retically based than the RCA index (Hillman 1980, Hinloopen and van Marrewijk 2008). Second, forced symmetry

The term ‘comparative advantage’ is, in the pure meaning of the related trade theory, connected to an interpretation based on relative
factor endowments, which are implicitly represented by each county, but not explicitly modelled, in this paper.
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in the symmetric revealed comparative advantage (SRCA) index, which was developed by Dalum et al. (1998), and
in the normalized revealed comparative advantage (NRCA) is problematic from the interpretation (and economet-
ric) perspective (De Benedectis and Tamberi 2004). Third, from the binary demarcation perspective, for a product
with and without revealed comparative advantage the numerical examples for the NRCA index vis-a-vis alterna-
tive trade indices indicate that the results are identical to the RCA index in terms of identification of comparative
advantage/disadvantage (Yu et al. 2009).

In this paper, the RCA index is classified into two categories: RCA<1 refers to all those meat product groups with
an absence of revealed comparative advantage or to meat products with a revealed comparative disadvantage.
RCA>1 refers to all those meat product groups with a revealed comparative advantage. These boundaries are con-
sistent with the theoretical interpretation appropriate for cross-country comparisons between RCA<1 and RCA>1.

Stability tests

The stability of the value of the RCA indices on the global market for particular meat product groups is investigat-
ed in two complementary steps. First, the Markov chain model is a common way of estimating intra-distribution
dynamics and the structural stability of the trade specialization indices over time. The methods of evaluating in-
tra-distribution dynamics was originally proposed by Quah (1993, 1997) for the analysis of cross-country income
convergence. Later, it was used in empirical studies on countries’ trade specialization dynamics (e.g. Brasili et al.
2000, Redding 2002, Zaghini 2005, Alessandrini et al. 2007, Fertd and Sods 2008). Meat chain products are classi-
fied into two categories: meat chain products with a revealed comparative disadvantage (RCA<1) and meat chain
products with a revealed comparative advantage (RCA>1). The transition probabilities for the RCA index can be
estimated by counting the number of transitions out of and into each cell. The interpretation of persistence or
mobility throughout the entire distribution of the RCA index can be easily studied by using a transition probability
matrix. The high values of the Markov transition probability matrix along the diagonal suggest high persistence,
whilst high values for off-diagonal elements imply high mobility.

Second, the degree of mobility in patterns of revealed comparative advantage can be summarized by using an in-
dex of mobility; this formally evaluates the degree of mobility throughout the entire distribution of RCA indices
and facilitates direct cross-country comparisons. The mobility index, M, following Shorrocks (1978), evaluates the
trace (tr) of the Markov transition probability matrix. This M, index thus directly captures the relative magnitude
of diagonal and off-diagonal terms, and can be shown to equal the inverse of the harmonic mean of the expected
duration of remaining in a given class:

M _K-tr(P)
I K-1

’

where K is the number of classes, and P is the Markov transition probability matrix. A higher value of the M, index
indicates greater mobility (the upper limit is two in this case), with a value of zero indicating perfect immobility.

The next step to examine is the duration of revealed comparative advantage. Calculating the duration then ap-
pears to be straightforward: it is simply the time (measured in years) that a product has maintained comparative
advantage without any interruption. Alternatively, applying statistical techniques from survival analysis, the du-
ration can be modelled as a sequence of conditional probabilities that a product’s revealed comparative advan-
tage (RCA>1) continues after t periods, given that it has already survived for t periods. Specifically, let T be a ran-
dom variable that denotes the length of a spell. Then, in discrete time, the survival function, S(T), is defined as:

S(T)=Pr(T=t).

In empirical studies, the survival functions are estimated (in a non-parametric way) by computing the number of
spells that survive (end) as a fraction of the total number of spells that are at risk after t periods. More specifi-
cally, the duration of the revealed comparative advantage (RCA>1) for each of the EU-27 countries is estimated
applying the nonparametric Kaplan-Meier product limit estimator (Cleves et al. 2004).

The Kaplan—Meier estimator of the hazard function is the fraction of spells that fail after t periods of all spells that
have survived t periods. The survivor function is the share of spells that survives at time t, but this time is cumu-
lative of all preceding time intervals. That is, if all spells survive and the ratio is one, the survivor function is flat at
this interval; otherwise, the function is stepwise declining.
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Formally, the Kaplan-Meier estimator of the survival function is:

N n.—d.,
St)=1 +——
t(i)<t nj

where n, denotes the number of subjects at risk of failing at t(f,), and dj denotes the number of observed failures.
Given that many observations are censored, it is then noted that the Kaplan-Meier estimator is resistant to cen-
soring and uses information from both censored and non-censored observations. It is possible that in some cases
the revealed comparative advantages (RCA>1) were dissolved (RCA<1) and later re-established (RCA>1) during
the sample period. The episodes of uninterrupted revealed comparative advantage (RCA>1) are the primary unit
of analysis.

Results
RCA indices

Figure 1 presents the RCA indices on the global market for meat products for each of the EU-27 member states
in 2000 and 20112. The results of the EU-27 member states are mixed. Some states have had revealed compara-
tive advantages (RCA>1) in meat products: Belgium, Bulgaria, Cyprus, Denmark, France, Hungary, Ireland, Lithu-
ania, the Netherlands, Poland, and Spain.

In contrast, there is a larger group of the EU-27 member states with a revealed comparative disadvantage (RCA<1)
on the global meat markets: Estonia, Finland, Germany, Greece, Luxembourg, Malta, Portugal, Romania, Slove-
nia, Sweden, and Slovakia.

Improvements from RCA<1 to RCA>1 are seen for Austria, Italy, and the United Kingdom (UK). The deterioration
from RCA>1 to RCA<1 is seen for the Czech Republic and Latvia. These mixed results support the main finding that
most of the EU-27 member states are not competitive or their export competitiveness in meat products on the
global markets has deteriorated, e.g. for Latvia, Lithuania, Hungary, Cyprus and most other new EU member states.?
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Fig. 1. Revealed comparative advantage (RCA) indices on the global market for meat products by the EU-27
member states, 2000 and 2011. Source: Own calculations based on Comtrade database with WITS (World Trade
Integration Solution) software.

2The levels of the RCA indices for meat products by the BEC meat group of products for each of the EU-27 countries over the analyzed years
(2000-2011) are available from the authors upon request.

3The new EU-12 member states are: Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia
from the enlargements on 1st May 2004, and Bulgaria and Romania from the enlargements on 1st January 2007. Other analyzed EU-15
member states are considered to be old member states. 197



AGRICULTURAL AND FOOD SCIENCE

S. Bojnec & I. Fert8 (2014) 23: 194-206

RCA indices by the BEC meat product groups

Almost half of the EU-27 member states have experienced revealed comparative advantages (RCA>1) on the global
markets in the BEC 21 — primary meat products: Austria, Belgium, Bulgaria, Cyprus, Denmark, Greece, Hungary,
Ireland, the Netherlands, Spain, the UK, as well as Portugal, Slovakia and Slovenia (Fig. 2).
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Fig. 2. Revealed comparative advantage (RCA) indices on the global market for the BEC 21 — primary meat products
by the EU-27 member states, 2000 and 2011. Source: Own calculations based on Comtrade database with WITS
(World Trade Integration Solution) software.
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Seven of the EU-27 member states have experienced revealed comparative disadvantages (RCA<1) on the global
markets in the BEC 21: the Czech Republic, Finland, France, Luxembourg, Sweden, Estonia and Malta. With the
EU accessions in 2004 and 2007, a deterioration in export competitiveness from RCA>1 to RCA<1 on the global
market is seen for Latvia, Lithuania, Poland and Romania. The deterioration in export competitiveness for BEC 21
is also seen for other new EU member states, e.g. Bulgaria, Cyprus, Estonia, Hungary and Slovenia. The improve-
ments in export competitiveness are seen for most of the old EU member states, e.g. for Germany, Italy, Portugal,
Ireland, the Netherlands, Denmark, Spain, and the UK.

Only a small number of the EU-27 member states have experienced revealed comparative advantages (RCA>1)
on the global markets for the BEC 22 — industrial meat supplies: Belgium, Denmark, France, Slovakia, the UK, Ire-
land, and Spain (Fig. 3).

Alarger group of the EU-27 member states have experienced revealed comparative disadvantages (RCA<1) on the
global markets for the BEC 22: Austria, Bulgaria, the Czech Republic, Estonia, Finland, Germany, Greece, Latvia,
Lithuania, Malta, Portugal, Slovenia, and Sweden.
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Fig. 3. Revealed comparative advantage (RCA) indices on the global market for the BEC 22 —industrial meat supplies

not elsewhere specified; processed by the EU-27 member states, 2000 and 2011. Source: Own calculations based
on Comtrade database with WITS (World Trade Integration Solution) software.

A deterioration of export competitiveness with a shift from RCA>1 to RCA<1 on the global market can be seen for
Cyprus, Hungary, Luxembourg, Poland, and Romania; this worsening in export competitiveness for most of the new
EU member states can be explained by a lack of export competitiveness in the meat-processing industry. An im-
provement in export competitiveness with a shift from RCA<1 to RCA>1 can be seen for Italy and the Netherlands.

The RCA indices for the BEC 121 — processed meat products mainly for industry are mixed between the EU-27
member states (Fig. 4). The first main group of the nine EU-27 member states has a revealed comparative advan-
tage (RCA>1) on the global markets: Belgium, Denmark, France, Hungary, Ireland, Italy, the Netherlands, Poland,
and Spain.

The second group of the thirteen EU-27 member states has a revealed comparative disadvantage (RCA<1) on the
global markets: Bulgaria, the Czech Republic, Finland, Greece, Latvia, Luxembourg, Malta, Portugal, Romania, Slo-
vakia, Slovenia, Sweden, and the UK.

An improvement of export competitiveness with a shift from RCA<1 to RCA>1 can be seen for Austria, Cyprus,
Germany, and Lithuania. A deterioration in export competitiveness with a shift from RCA>1 to RCA<1 can be seen
for Estonia.

Eleven of the EU-27 member states have experienced a revealed comparative advantage (RCA>1) on the global
markets for the BEC 122 — processed meat and meat products intended for final consumption in households: Bel-
gium, Bulgaria, Cyprus, Denmark, France, Hungary, Ireland, Lithuania, the Netherlands, Poland, and Spain (Fig. 5).

In contrast, eleven of the EU-27 member states have experienced a revealed comparative disadvantage (RCA<1)
on the global markets for the BEC 122: Austria, Estonia, Finland, Germany, Greece, Luxembourg, Malta, Portugal,
Romania, Slovakia, and Sweden.

A shift with export competitiveness improvements from RCA<1 to RCA>1 can be seen for Italy, Latvia, and the UK.

A deterioration in export competitiveness with a shift from RCA>1 to RCA<1 can be seen for the Czech Republic
and Slovenia.
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Fig. 4. Revealed comparative advantage (RCA) indices on the global market for the BEC 121 — processed meat
products mainly for industry by the EU-27 member states, 2000 and 2011. Source: Own calculations based on
Comtrade database with WITS (World Trade Integration Solution) software.
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Fig. 5. Revealed comparative advantage (RCA) indices on the global market for the BEC 122 — processed
meat and meat products intended for final consumption in households by the EU-27 member states, 2000
and 2011. Source: Own calculations based on Comtrade database with WITS (World Trade Integration
Solution) software.

200



AGRICULTURAL AND FOOD SCIENCE

S. Bojnec & I. Fert8 (2014) 23: 194-206

Mobility of the RCA indices

The degree of mobility in patterns throughout the entire distribution of the RCA indices on the global market of
the EU-27 member states is estimated using the mobility index, M,, based on the Markov transition probability
matrices using a one-year lag. If the M, index is low (closer to zero than two, in this case), the stability in RCA in-
dices is high.
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Fig. 6. Mobility of RCA Indices, 2000-2011. Note: M, can take values: 0<M,<2. Source: Own calculations
based on Comtrade database with WITS (World Trade Integration Solution) software

The empirical results in Figure 6 indicate that, except for Malta (1.098) and Austria (0.988), the M, indices for
meat products are relatively low, which indicates a rather high stability in the evolution of developments of the
RCA indices with a relatively low degree of mobility throughout the entire distribution in patterns of the RCA in-
dices for meat chain products.

Duration Analysis of the Revealed Comparative Advantages (RCA>1)

The duration of the RCA>1 indices on the global market over time is investigated by the survival analysis using the
nonparametric Kaplan-Meier product limit estimator. If the Kaplan-Meier survival rate is high, then the stability in
the RCA>1 indices is high. Figure 7 presents the Kaplan-Meier survival rates for the duration analysis for the meat
chain RCA>1 indices of the EU-27 member states for Year 12 (2011), the last analysed year.

The survival rates for the meat chain RCA>1 indices on the global markets declined substantially after 12 years.
They are the highest for Ireland (0.2321), followed by Spain, the Netherlands, France, Poland, Belgium, Denmark,
Cyprus, and Hungary (0.1174). These countries experienced longer durations of the RCA>1 indices, which suggests
greater export competitiveness on the global meat markets. Malta (zero survival rate), Sweden, Luxembourg, Fin-
land, the Czech Republic, Greece, Estonia and Slovakia experienced shorter durations of the RCA>1 indices, which
suggests relatively low export competitiveness on the global meat markets. Relatively low survival rates can also
be seen for the following EU-27 member states: Austria, Bulgaria, Germany, Italy, Latvia, Lithuania, Portugal, Ro-
mania, Slovenia, and the UK.

Substantial differences can be seen from the survival rates by the BEC meat chain product groups (Fig. 8). Spain
experienced the highest survival rates for the RCA>1 for the BEC 21 and 121, Ireland for the BEC 122, and France
for the BEC 22. In the case of the BEC 121, similarly high as for Spain are the survival rates for Belgium, Denmark,
France, Hungary, Italy, the Netherlands, and Poland. The highest survival rates indicate the longer duration of the
RCA>1 indices on the global meat markets.

201



AGRICULTURAL AND FOOD SCIENCE

S. Bojnec & I. Fert8 (2014) 23: 194-206

Malta
Sweden
Luxemburg
Finland
Czech Republic
Greece
Estonia
Slovakia
Slovenia
Romania
Latvia
Italy
Portugal
Bulgaria
UK
Lithuania
Austria
Germany
Hungary
Cyprus
Denmark
Belgium
Poland
France
Netherlands
Spain
Ireland

f T T T
0 .05 A 15
Kaplan-Meier survival rates

o

25

Fig. 7. Kaplan-Meier Survival Rates for revealed comparative advantage (RCA>1) indices by EU-27 member states.
Source: Own calculations based on Comtrade database with WITS (World Trade Integration Solution) software

The survival rates by the BEC meat chain product groups are higher for some old EU-15 member states, e.g. for
France, the Netherlands, Spain, Belgium, Denmark, and Ireland. Amongst new EU-12 member states, the survival
rates are higher for Poland and to a lesser extent for Cyprus and Hungary. These higher survival rates indicate a
longer duration of the RCA>1 indices on the global markets for differentiated meat chain product groups.

The case of Malta is a specific example, as none of the BEC meat chain product groups survived with the RCA>1
index on the global market during the 12-year period.

These export specialization patterns in differentiated meat chain products and mixed results by the EU-27 member
states suggest the importance of product differentiation in vertical meat export supply chains. Meat processing
can play a crucial role in meat product differentiation, meat product varieties and quality assurance in the man-
agement of meat chain supply (e.g. Barbut 2014); this can be related to innovation-creative activities towards dif-
ferentiated types of meat products, which are in demand on global markets.
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Fig. 8. Kaplan-Meier Survival Rates for revealed comparative advantage (RCA>1) indices by EU-27 member states and BEC meat
product groups. Source: Own calculations based on Comtrade database with WITS (World Trade Integration Solution) software

Discussion

On the basis of empirical analyses of RCA indices on global markets and the Kaplan-Maier survival rates, this paper
provides insight into the level, composition and evolution in the dynamics of the RCA indices on global markets
by the BEC-differentiated meat product categories. This paper contributes to the literature on meat chain com-
petitiveness and, in particular, provides evidence for a better understanding of export competitiveness for meat
chain products of the analyzed EU-27 member states. The significance of the results is for the research of meat
product chain management and for policy implications.

The results on levels and evolution in patterns in the development of the RCA indices on the global meat markets

are mixed within the EU-27 member states. The new EU-12 member states have largely worsened their export
competitiveness on the global markets.
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Except for Malta, the survival functions differ significantly between the BEC meat chain product groups for the oth-
er EU-27 member states. Most notable is the group of the EU member states with perfect survival rates without
any failure over the 12-year analysed period in maintaining the RCA>1 index on global markets for the BEC 121:
Belgium, Denmark, France, Hungary, Italy, the Netherlands, Poland, and Spain. The perfect continued survival of
the RCA>1 indices on the global market over the 12-year period can be explained by different factors of compar-
ative advantages, meat quality and competitiveness, climatic and other factors of livestock production, the role
of science and innovation, technological developments and structural determinants in the meat-processing sec-
tor and distribution for long-term duration in export competition (e.g. Toldra et al. 2012). Horizontal and vertical
integration of meat chain participants can be important in strengthening competitiveness across the entire meat
supply chain from on-farm practices, meat science and technology, meat processing, and marketing to consum-
ers, for a competitive meat supply chain in differentiated meat products on global markets.

The results of the EU-27 member states’ meat export competitiveness can be used to derive policy implications at
the micro-level for establishing a competitive meat sector. The focus should be on those meat products that are
internationally competitive on a long-term basis; this is particularly relevant during the reduction or abolishment
of export subsidies in the global agri-food trade. The changing global trade and marketing environment are chal-
lenging issues that can encourage entrepreneurial activities at the levels of micro-farm and firm meat processing
and marketing to improve export competitiveness.

The role of public policy in the meat supply chain can be in supporting the enabling of the macro-economic and
meat sector environment that considers both the supply side and the demand side on global meat markets. On
the supply side, this involves strengthening global competitiveness and export specialization towards globally com-
petitive products in the meat supply chain. On the demand side, this involves meat quality assurance at reason-
able prices for segmented and differentiated meat products. Long-term sustainable meat supply chain develop-
ments require the balancing of both supply-side and demand-side forces, for which fair market competition and
efficient public policy to protect consumers are rather complements than substitutes to assure the role of export
competitiveness in differentiated meat products on global markets.

Conclusions

This paper provides new evidence on meat chain export competitiveness of the analysed EU-27 member states
over the analysed years (2000-2011) and between the BEC meat chain product groups. It provides a picture of
the EU meat export competitiveness on global markets, using the RCA index as a measure of export competitive-
ness. The results of the RCA index analysis and their stability using the M, index and the Kaplan-Meier survival
rates over time provide new and original evidence of a significant scientific contribution to EU meat exports. In
addition, the export competitiveness of the EU meat products is a stimulating and challenging topic for manage-
ment of the meat value chain and for policy implications.

The empirical results on the levels and evolution in patterns of developments in the RCA indices on the global
markets for the meat product chain have revealed two main groups of the EU-27 member states. First, there is the
group of states with strong export competitiveness (RCA>1) in meat products on global markets at the aggregated
meat chain level and by the BEC meat groups of products. Amongst them are Belgium, Denmark, France, Ireland,
the Netherlands and Spain from the old EU-15 member states, and Bulgaria, Cyprus, Hungary and Poland from the
new EU-12 member states. Second, there is the group of the EU-27 member states with weak export competitive-
ness (RCA<1) in meat products on global markets. Amongst them are Finland, Germany, Luxembourg, Portugal and
Sweden from the old EU-15 member states, and Estonia, Malta, Romania and Slovenia from the new EU-12 mem-
ber states. In addition, there are some EU member states that can have revealed comparative advantages (RCA>1)
for specialized niche meat products or only temporarily in individual years, e.g. Austria, Greece, Italy and the UK
from old EU member states and Slovakia from new EU member states. Some large annual fluctuations in the RCA
indices on the global market can be explained by fluctuations of meat products export values from year to year.

The heterogeneity of survival functions across the BEC meat chain product groups suggests that export speciali-
zation patterns amongst the differentiated meat groups of products differ by the EU-27 member states. This indi-
cates that EU member states can be or cannot be competitors on global meat product chain markets, depending
on the diversification segments of the meat product chain. This suggests export specialization, competitiveness
and long-term survival strategy on the global meat markets towards meat product diversification via new prod-
uct varieties, quality segments, brand name development, and other distribution and marketing mix activities as
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issues for future research. Distinguishing meat exports between intra-EU and extra-EU exports and intra-industry
trade of intermediate EU meat products are other issues for future research. The distinction between intra-EU ex-
ports and extra-EU exports may play an important role in the context of EU accession of the new member states.
Finally, export competitiveness on the global markets by some other global competitors from non-EU-27 member
states is another issue for future research.
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