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This document is a follow-up study of the MedAquaMarket project in support to the
activities of the General Fisheries Commission for the Mediterranean (GFCM) — Committee
on Aquaculture (CAQ) — Working Group on Marketing on Aquaculture (WGMA). The
MedAquaMarket project was funded by the Government of Spain. Based on fifteen national
country reports and other relevant sources of information, it provides an overview of the
status and trend of the marine aquaculture industry in the Mediterranean region and its
markets. The production and market data availability and data collection as well as the
importance of having a common data system are indicated as relevant for assessing
marine aquaculture production and for making a comparison across countries and design
market trends. The market characteristics for Mediterranean aquaculture products
including consumption patterns, distribution channels, the image of the industry and the
organic aquaculture market are described. The information gathered and analyzed at
regional and national levels on the state of the industry from a production perspective
(juveniles’ production, country market share, product mix, price evolution at national and
regional level analysis of industry structure and of costs of production as well as the legal
and regulatory framework) permitted a quantitative and qualitative analysis and
assessment of the Mediterranean finfish marine aquaculture market and production These
were also useful in formulating a better understanding of the present situation with
particular attention to the market and to the industry characterized by a strong cyclicality
with uneven periods of production growth and retrenchment. Stabilizing measures are
indicated as essential to help smooth out the sharp boom and bust cycles of the industry,
such as the provision of timely production and market data, market studies in order to
better understand the demand potential of consuming markets and the promotion tools to
improve the image of Mediterranean aquaculture products. are indicated as essential.
Competition for space, simplification of the licensing procedure, simplification of
legislation improving the industry’s competitiveness and productivity, competition with
imports: and high costs associated with compliance to stringent regulations are
considered as the main common problems addressing the future of aquaculture growth in
the Mediterranean. Initiatives which facilitate the legal and spatial framework for growth
and initiatives which improve cost competitiveness are indicated as the two basic priorities
to ensure the future viable growth of the industry: The document reports also the results of
the final workshop entitled “Development of a Strategy for Marketing and Promotion
including the discussion on the main findings of the MedAquaMarket project in relation
with the main strategies for promoting markets and marketing of Mediterranean
aquaculture products. Market data collection schemes, information networks, functionality
of producer organizations, image of aquaculture and sustainable development were among
the issues that were identified as priorities for the WGMA future activities.
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PREPARATION OF THIS DOCUMENT

This document is an output of the projet entitled “Support to the General Fisheries Commission for the
Mediterranean (GFCM) Working Group on Marketing of Aquaculture Products: Development of a
Strategy for Marketing and Promotion of Mediterranean Aquaculture (MedAquaMarket)” funded by
the Government of Spain, Secretaria General de Pesca of the Ministerio de Agricultura, Pesca y
Alimentacion,.

The purpose of this report is to provide an overview of the marine aquaculture industry in the
Mediterranean and its markets based on national country reports submitted by national marketing
experts selected in the Mediterranean countries. All data submitted in the national reports have been
used and collated to allow a comparison across countries. Examples from individual countries, where
available, have been included to illustrate or explain a certain point or trend. Some data obtained from
outside sources have also been used when the relevant information was not available from the national
reports. Sources are referenced in the attached bibliography. Additional insight obtained through
interviews of industry professionals, members of the scientific and academic community and the
author’s own experience has also been used throughout the document.

The experience of this project has clearly illustrated the problem of consistent and reliable data
collection for the industry. Informal, experience-based information was often proved to provide a
more accurate picture of the state of the industry than official figures, with some countries showing a
discrepancy of more than thirty percent However, in comparison with past surveys, it is clear that
official data collection systems are becoming more accurate and the hope is that the next such survey
will present a much more consistent and accurate picture.
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ABSTRACT

This document is a follow-up study of the MedAquaMarket project in support to the activities of the
General Fisheries Commission for the Mediterranean (GFCM) — Committee on Aquaculture (CAQ)
— Working Group on Marketing on Aquaculture (WGMA). The MedAquaMarket project was funded
by the Government of Spain (Secretaria General de Pesca, Ministerio de Agricultura, Pesca y
Alimentacion). Based on fifteen national country reports and other relevant sources of information, it
provides an overview of the status and trends of the marine aquaculture industry in the
Mediterranean region and its markets. The production and market data availability and data
collection as well as the importance of having a common data system are indicated as relevant for
assessing marine aquaculture production, for making a comparison across countries and for
identifying market trends. The market characteristics of Mediterranean aquaculture products
including consumption patterns, distribution channels, the image of the industry and the organic
aquaculture market are described. The information gathered and analyzed at the regional and national
levels on the state of the industry from a production perspective (juveniles’ production, country
market share, product mix, price evolution at national and regional level analysis of industry
structure and of costs of production as well as the legal and regulatory framework) permitted a
quantitative and qualitative analysis and assessment of the Mediterranean finfish marine aquaculture
market and production. These were also useful in formulating a better understanding of the present
situation with particular attention to the market and to an industry characterized by a strong
cyclicality with uneven periods of production growth and retrenchment. Stabilizing measures are
indicated as essential to help smooth out the sharp boom and bust cycles of the industry, such as the
provision of timely production and market data, market studies in order to better understand the
demand potential of consuming markets and promotion tools to improve the image of Mediterranean
aquaculture products. are indicated as essential. Competition for space, simplification of the
licensing procedure, simplification of legislation improving the industry’s competitiveness and
productivity, competition with imports: and high costs associated with compliance to stringent
regulations are considered as the main common problems addressing the future of aquaculture
growth in the Mediterranean. Initiatives which facilitate the legal and spatial framework for growth
and initiatives which improve cost competitiveness are indicated as the two basic priorities to ensure
the future viable growth of the industry. The document includes also the results of the final workshop
entitled “Development of a Strategy for Marketing and Promotion including the discussion on the
main findings of the MedAquaMarket project in relation to the main strategies for promoting
markets and marketing of Mediterranean aquaculture products. Market data collection schemes,
information networks, functionality of producer organizations, image of aquaculture and sustainable
development were among the issues that were identified as priorities for the WGMA future activities.
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BACKGROUND

At its fifth session held in Spain in June 2006, the Committee on Aquaculture (CAQ) established a
Working Group on Marketing of Aquaculture (WGMA), taking into account the outputs of a CAQ
workshop on European seabass (Dicentrarchus labrax) and gilthead seabream (Sparus aurata)
markets held in May 2006. The workshop identified a number of constraints on the development of the
Mediterranean aquaculture sector such as: poor data on the marketing situation; environmental
concerns affecting the public image of aquaculture products; limited government support for
addressing marketing issues; low competitiveness of European seabass and gilthead seabream in
comparison to other aquaculture products as well as constraints on its potential further expansion. The
workshop identified a series of priorities in support of a strategy for Mediterranean aquaculture
products. The General Fisheries Commission for the Mediterranean (GFCM) acknowledged these
challenges and established a Working Group on Marketing as a CAQ subsidiary body.

In November 2006 during the CAQ Coordinating Meeting of the Working Groups (CMWG), a project
in support to the activities of the WGMA was prepared and endorsed by the GFCM at its thirty-first
session (January 2007), as part of the short-medium term CAQ work programme. The Spanish
Government offered its support in financing the project.

The project to “Support to the GFCM Working Group on Marketing of Aquaculture Products:
Development of a Strategy for Marketing and Promotion of Mediterranean Aquaculture
(MedAquaMarket)” was finalized by the GFCM Secretariat in fall 2007 and became operational in
April 2008. It is funded by the Government of Spain (Secretaria General de Pesca, Ministerio de
Agricultura, Pesca y Alimentacion).

Planning and formulation of development strategies for the promotion of a market-oriented,
competitive and proactive aquaculture industry in the Mediterranean region requires a clear
understanding of the present situation based on quantitative market data, qualitative assessments of
comparative advantages and constraints. The GFCM acknowledged these challenges and established a
Working Group on Marketing as a CAQ subsidiary body. MedAquaMarket aims at increasing
understanding of the present situation of marketing of aquaculture products in the Mediterranean and
to support the member countries in implementing a strategy for the development of the marketing of
aquaculture products.

The project supports the Working Group to:

1)  increase understanding of the present situation in Mediterranean aquaculture through the
provision of quantitative market data and qualitative assessments of comparative
advantages and constraints based on national surveys;

2)  prepare a common methodology and template for collection of market information in
the Mediterranean region to monitor major trends and establish accordingly a database
to be managed in the future by the CAQ information system for the promotion of
aquaculture in the Mediterranean;

3)  formulate market recommendations for the development of Mediterranean aquaculture
industry and for the promotion of Mediterranean aquaculture images, as part of a
framework strategy for Marketing and Promotion of Mediterranean Aquaculture
Product to be implemented through a medium-term aquaculture marketing programme.

It aims also to answer some of the pressing questions facing the industry today:

] What is the current state of the bass and bream market?

= Does it make financial and commercial sense to focus investments in additional
European seabass/gilthead seabream farming in the southern Mediterranean if the
domestic markets are not developed and potential export markets maturing?

] How can the southern Mediterranean countries become competitive for aquaculture
exports to the EU?
] What are the current constraints in the GFCM countries that must be overcome in order

to build a commercially and environmentally sound aquaculture industry?



] How can domestic markets for aquaculture products be developed in the GFCM
countries?

In particular during the implementation period of MedAquaMarket, the GFCM/CAQ has envisaged a
series of activities including among others the preparation of MedAquaMarket National Aquaculture
Reports of the Mediterranean Countries based on the Standard National Market Report Template
discussed and prepared within the activities of the WGMA draft document entitled Regional Synthesis
of the Mediterranean Aquaculture Sector and Development of a Strategy for Marketing and Promotion
of Mediterranean Aquaculture. Within the activities of MedAquaMarket the preparation of the draft
Market Data Scheme for inclusion within the Information System for the Promotion of Aquaculture
(SIPAM); and the draft report “Mediterranean Market for Emerging Species: Meagre (Argyrosomus
regius) — Present Situation and Prospects™ that represents currently one of the most evident new
marketable Mediterranean marine aquaculture species. The main achievement and results of the
MedAquaMarket project were presented during the technical meeting of the GFCM/CAQ Working
Group on Marketing held at the Centre régional de I’Institut national de recherche halieutique (INRH)
held in Tangiers, Morocco, from 26 to 27 October 2009.

The meeting was attended by experts and stakeholders (scientists, farmers, administration) from
different Mediterranean countries and was based on the quantitative market data and qualitative
assessments of comparative advantages and constraints after national surveys. The participants
(Appendix IV), among other discussed the key issues on the status the marketing status of
Mediterranean aquaculture species and concurred in the finalization of the Strengths, Weaknesses,
Opportunities and Threats (SWOT) analysis towards the definition of and agreement on the priorities
to be addressed to formulate market recommendations for the future development of Mediterranean
aquaculture.

It has become clear that the long-term sustainability of the industry has turned out to be an issue of
concern, not only in an environmental/ecological sense but from an economic sense. Ecological and
environmental sustainability issues can and are being addressed through research into sustainable
feeds, the production of herbivorous species, environmental legislation and strict monitoring of
environmental parameters and coastal zoning. However, the issue of economic sustainability is of
paramount importance as it is the basic precondition for an environmentally sustainable and
responsible industry. An industry plagued by cycles of “boom and bust” becomes an industry that
merely reacts to the short-term and is unable to plan and invest for the long-term. Apart from the
economic difficulties that make it impossible for a company to invest in research, innovation,
marketing and data gathering, it also makes it difficult for the same company to invest in
environmental monitoring. The lack of social acceptability and weak governance mechanisms both at
the industry and state level, also hinder the long-term sustainability of the industry.

The main problems facing the Mediterranean aquaculture industry today are relative stagnation in
growth compared to global production and consumption trends and a lack of marketing and
communication. The common thread is the lack of timely and reliable data on production but also on
the markets, decreasing profit margins, decreasing negotiating power in the market and on some cases
a negative image of the sector.

It is also important to note that although the scope of the project aims to address the issues of
Mediterranean aquaculture in general, the industry today revolves mostly around the production of
European seabass and gilthead seabream. The problems facing the industry with regards to the markets
are inevitably tied to the anarchic production increases in the production of these two species without
the required market analysis and promotion. In addition, the lack of form and species diversification,
have only added to the marketing problems of the industry.



1. INTRODUCTION

The total world seafood production in 2007 reached 156 million tonnes representing a 21 percent
increase over the last decade. The global per capita consumption of seafood has increased from an
average of 14.4kg in the 1990s to an estimated 16.7kg in 2007. This increase in production was
entirely due to the 90 percent increase in aquaculture production, as capture fisheries declined in the
same period by almost 3 percent.
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Figure 1 — Total world capture fisheries and aquaculture production 1950-2006.
Source: FAO (2008), elaborated by APROMAR

The share of aquaculture as a whole can be seen by looking at the segmentation of production
according to environment: the share of production of freshwater environments is almost as important
as marine environments.
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Figure 2 — World capture fisheries and aquaculture production by environment — 2007.
Source: FAO (2008), elaborated by APROMAR
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Figure 3 — World capture fisheries and aquaculture production by major species group —
2007. Source: FAO, 2008, elaborated by APROMAR

Table 1 — World capture fisheries and aquaculture production

2002 | 2003 | 2004 | 2005 | 2006 Change (%)
Million tonnes
INLAND 32.7 34.4 36.7 39.3 41.7 22.0
Capture Fisheries 8.8 9.0 8.9 9.7 10.1 13.0
Aquaculture 23.9 25.5 27.8 29.6 31.6 24.0
MARINE 101.0 98.7 103.8 | 103.4 102 1.0
Capture Fisheries 84.5 81.5 85.7 84.5 81.9 -3.0
Aquaculture 16.5 17.2 18.1 18.9 20.1 18.0
Total CAPTURE FISHERIES 93.3 90.5 94.6 94.2 92.0 -1.0
Total AQUACULTURE 40.4 42.7 45.9 48.5 51.7 22.0
TOTAL 133.7 133.2 140.5 | 142.7 143.6 7.0

Source: FAO FISHSTAT Plus, 2008

Aquaculture is the fastest growing livestock agricultural production sector with an average annual rate
of growth of 8.8 percent since 1970 as compared to 2.8 percent for poultry, pigs and cattle. In 1970,
aquaculture represented only 4 percent of total global seafood production. Today, it represents more
than one third of global seafood production, of which European production represents only 4 percent
of global aquaculture production.

Aquaculture already produces 47 percent of seafood for human consumption and FAO (State of World
Fisheries and Aquaculture, 2006) estimates that by 2030 an additional 37 million tonnes of seafood
will need to be produced to keep up with demand. This estimate is based on the projected increase in
global population implying that aquaculture will need to almost double its current production only to
keep up with demand from a growing population. This represents an opportunity but also a challenge
for European aquaculture production which is mostly focused on the production of carnivorous, high




value species. These numbers would seem to imply an almost limitless capacity for growth but not
necessarily for currently produced European species.
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Figure 4 — World aquaculture production by volume for major species group.
Source: FAO, 2008, elaborated by APROMAR
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Figure 5 — World aquaculture production by value for major species group. Source: FAO,
2008, elaborated by APROMAR

Although the marine aquaculture industry in the Mediterranean has been a success in terms of
production growth it has been plagued by a seemingly endemic cyclicality, going through regular
periods of “boom and bust”. The industry has clearly gone from one of high margins and low volumes
to low margins and high volumes. Growth in the last decade has been especially impressive in
countries such as Spain, Greece and Turkey:



Table 2 — European seabass and gilthead seabream production (in tonnes) — Spain, Turkey and

Greece
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 | Growth
(in %)
Spain 5869 | 7344110079 | 12139 | 14140 | 16971 | 17734 | 21069 | 29150 | 32 800 459
Turkey | 18 830 | 23 000 | 33337 | 28485 | 26020 | 37717 | 46732 | 64924 | 66 871 75400 300
Greece | 58298 | 58458 | 68 416 | 87 688 | 103 346 | 97 000 | 82 000 | 85000 | 111 000 | 127 000 118

Source: MedAquaMarket national country reports (Spain, Turkey and Greece), own data

The aquaculture industry is now considered of strategic importance in the European Union (EU) and
Mediterranean countries, helping to contribute to food security and providing its consumers with high
quality, nutritious, safe and relatively inexpensive source of protein.

The goals set out by the EU in 2002 in its “Communication on a Strategy for the sustainable
development of European aquaculture” in terms of production growth and job creation have not been
met. EU production has not kept up with the growing consumer demand for seafood. The growing
imbalance between European fish production and market demand is being met by imported products,
raising many questions about the viability of the European aquaculture sector and its potential for
future growth. When viewed as a whole, the growth of aquaculture in the European Union countries
including marine and inland waters has stagnated in terms of production in the past decade compared
to the growth of the industry globally. Aquaculture production in the EU-27 countries grew at an
average annual rate of 1-2 percent while worldwide aquaculture production grew at a rate close to
7-9 percent. In terms of marine aquaculture however, the growth has indeed been impressive albeit
uneven and cyclical (Eurostat).

2. THE AQUACULTURE INDUSTRY IN MEDITERRANEAN AREA

The aquaculture industry in the Mediterranean area has grown tremendously since its inception, almost
forty years ago. Total aquaculture production including all categories and species has increased from
487 488 tonnes in 1995 to 1 228 457 tonnes in 2007. During the same period production of marine fish
species has grown from 61 024 tonnes to 436 401 tonnes, while production of molluscs has decreased
slightly from 184 944 tonnes to 174 385 tonnes. Consequently, the share of marine fish species in
overall aquaculture output has risen from 13 percent in 1995 to 36 percent in 2007 while the share of
molluscs has dropped from 38 percent to 14 percent during the same period while the share of
freshwater species production has remained the same at 48 percent of total aquaculture output. Egypt,
France, Spain, Italy, Turkey and Greece are the main (inland and marine) producing countries. The
average annual growth for the period from 1985-2006 for marine and brackish water aquaculture is
estimated at 7.6 percent. This compares to capture fishery production which was about -0.67 percent,
during the same period, thereby confirming its stagnating situation (FAO Fisheries and Aquaculture
Department, Statistics and Information Service [FIPS], 2009).

The development of the industry was facilitated by geography (as well as ideal growth conditions,
temperatures and physiochemical parameters) and proximity to viable markets. The presence of
research institutions was also vital in order to overcome early technical problems. Clearly countries
with a beneficial geography and subsidies grew very fast to prominence: the main drivers were no
conflicts for space and access to capital. The comparative advantage of EU countries was clearly: 1)
proximity to market and 2) a valued national product (justified preference since in addition to
freshness there’s an ease of ordering from customers, they can order practically the same day).

Producing countries can roughly be divided into levels of development of the activity with the
following countries having:

n Large and/or organized industry:
e (Qreece;
e Turkey;

e Spain;



France;
Italy;
Cyprus;
Malta; and
Egypt.

= Small industry with growth potential:

Morocco;
Tunisia;
Algeria;
Albania;
Montenegro;
Croatia; and
Israel.

. No significant marine aquaculture to date:

e Lebanon;
e Syrian Arab Republic; and
e Libyan Arab Jamahiriya.

2.1 History and evolution of the industry

Aquaculture in the Mediterranean has a long history. Evidence of fish capture and on-growing in
ponds and lagoons date back to more than 2 000 years ago while friezes from ancient Egyptian tombs
(tomb of Aktihep) show tilapia being harvested from ponds as far back as 2500 BC. There is evidence
of extensive marine farms in the sixth century BC in Etruscan culture and in Roman times European
seabass, gilthead seabream, mullets and oysters were cultivated in ponds and lagoons in Italy. In the
twelfth century a resurgence of freshwater aquaculture was seen in central Europe. In the fifteenth
century extensive, large-scale aquaculture (vallicultura) was practiced in the coastal lagoons of the
Adriatic, a tradition that remains to this day and is a precursor to modern marine Mediterranean
aquaculture.

The first successful artificial fertilizations of salmonids are attributed to Jacobi in 1773. The first
“marine fish factories” were created in 1878 in the United States of America and in 1883 in Norway
and work on the artificial reproduction and fertilization of turbot were done as early as 1894 in
England. At the end of the nineteenth and beginning of the twentieth century, great efforts were made
in transferring salmon populations between regions throughout the world (1875: California to New
Zealand) and at the same time, trout farming started in Denmark. The industry grew considerably at
the end of the 1960s with the formulation of commercial, pellet fish feed. Marine aquaculture started
at this time with the production of Amberjack tuna (seriola) in Japan and trout and salmon in Norway
(IFREMER).

Initial research for the breeding of European seabass and gilthead seabream took place in the late
1970s and early 1980s, in state research institutes of France and Italy. Early research efforts were
focused on the controlled on-growing production phase which was carried out in land-based systems
using pumped seawater. As the sector developed, on growing production moved into the sea,
following technology developed for the farming of salmon and other species in Norway and Japan.
Production remained low until the mid 1980s, but then started to grow rapidly, through semi-intensive
and intensive culture systems, expanding from 374 tonnes in 1985 to 3 876 tonnes within only five
years (FAO data). By that time (1990), Greece was already the leading producer (42 percent), with
Italy (23 percent) and Turkey (12 percent), respectively second and third largest.

Modern industrial marine aquaculture was made possible only after technical difficulties in
reproduction, larval culture, feeds and cage and basin technology were overcome in the late 1980s.
With the main technical barriers to large-scale hatchery production removed, the increase in



production during the 1990s was beyond the most optimistic expectations. Sheltered coastlines, along
with the favourable climatic and environmental conditions of the Eastern Mediterranean, provided the
medium for the industry’s rapid development, while national and EU financial assistance acted as
catalysts for its boost. By 1998, the combined production of European seabass and gilthead seabream
had surpassed the 100 000 tonnes level (108 800 tonnes), reaching just over 181 000 tonnes in 2002.
Production was particularly rapid in Greece, which by 2002 had surpassed the 100 000 tonnes,
accounting for 57 percent of the total European seabass and gilthead seabream aquaculture production
(European Commission, 2004; Hellenic Ministry of Rural Development and Food, 2004).

Nowadays, the Mediterranean aquaculture industry consists of various segments, depending on the
species produced. There is the long-established and rather traditional culture of shellfish (mussels and
oysters), the culture of trout, and the culture of marine fish species. Although much research into the
induced spawning and on growing methods of numerous other species was undertaken in the early
years, production became focused almost exclusively on high value, high demand species such as
turbot, gilthead seabream and European seabass. In fact, it is the commercial culture of the latter
species that has provided the big ‘boost’ of the industry over the last two decades.

2.2 Overview of main producing countries

2.2.1 Large and/or organized industry
Greece

The first modern marine aquaculture company in Greece was founded in 1981 and from an initial
annual production of 90 tonnes in 1985, the industry has grown an impressive 47 percent annually on
average to a production of 145 000 tonnes in 2008. Measured from its more mature stage, 1995 to
2008, the industry has enjoyed a 17 percent average annual growth rate.

The industry has undoubtedly benefited from the natural advantages of its geography, a long coastline
with many sheltered bays, favourable climatic conditions and national and EU subsidies for
investment in production infrastructure.
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Figure 6 — Marine aquaculture production — Greece 1985-2008. Source: FEAP, FGM, own
data

Greece is by far the largest producing country for European seabass and gilthead seabream in the
Mediterranean with 2008 production reaching 145 000 tonnes according to some estimates. This
would account for 48 percent of total estimated production for 2008 of 300 000 tonnes. There is



however a very large discrepancy between official figures and actual or estimated figures. The latest
published data by the Ministry of Rural Development and Food (MRDF) states that in 2005 total
aquaculture production, including fish, bivalves and shellfish combined, amounted to 105 000 tonnes
of which marine fish amounted to 75 000 tonnes. Assuming that production of all other species is not
also under-stated, total Greek aquaculture production should have been around 175 000 tonnes in
2008. It is estimated that the European seabass and gilthead seabream production sector employs close
to 10 000 people directly on a full-time basis.

According to 2005 MRDF figures the second largest sector in Greece is the production of mussels and
oysters, at 24.7 percent of the total, followed by trout, other marine fish and eels.

Trout 2,30%

Mussels &
Oysters
24,70%

——

Other marine
fish 1,90%

Eel 0,40%

Seabass &
Seabream
70,60%

Figure 7 — Greece — Aquaculture production by main species group — 2007.
Source: MedAquaMarket national country report

There are 383 licences for on growing units of European seabass, gilthead seabream and “new species
for aquaculture” for a combined official licensing capacity of 90 060 tonnes. The “new species for
aquaculture” licences are for the most part used to produce European seabass and gilthead seabream
and legislation has been adopted recently to rename all licences as being for the production of
“Mediterranean species”. Currently operating licences are estimated at 328.

There are 59 hatchery licences with 39 hatcheries operating in 2009 with an official capacity of
180.1 million European seabass and gilthead seabream and 127.3 million of “new species for
aquaculture”. Estimated actual production, however, is much higher at 465 million of European
seabass and gilthead seabream for 2007. This segment is even more concentrated than the on growing
production sector with three companies accounting for close to 90 percent of total production. Most
juveniles production is used nationally except for some quantities exported to subsidiary or affiliated
companies in Turkey and Spain.

There are 189 companies operating in the sector but the industry has become highly concentrated over
the past ten years with six companies controlling 60 percent of national production and 16 companies
or group of companies controlling between 70—75 percent of production. The industry in Greece is
vertically integrated, with the 16 largest companies owning their own hatchery production facilities
and the three largest companies owning their own feed production plants (representing about
60 percent of feed production in Greece) and processing plants.

In recent years there has been some expansion of Greek companies into other countries, namely
Turkey and Spain, through the outright purchase or part participation in the shareholding of Turkish
and Spanish companies. Expansion into Turkey was motivated by a perceived lower cost of
production combined with the direct export subsidy afforded to Turkish production. Investment into
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Spanish production was motivated by the advantage of a national supplier in one of the largest
consuming markets for European seabass and gilthead seabream in Europe.

Turkey

Turkey is the second largest producer of European seabass and gilthead seabream in the Mediterranean
countries (small production in Black Sea) with an annual production in 2007 of 75400 tonnes.
Turkey’s overall aquaculture production in 2007 was 139 873 tonnes.

The first aquaculture farm in Turkey, in inland waters for the culture of rainbow trout, was started in
1971 and today there are 1 715 operating farms with a production capacity of 199 360 tonnes per year
of which 350 are marine farms with a production capacity of 110 840 tonnes. Marine aquaculture did
not get started however until 1985 and the aquaculture sector as a whole developed mainly in the
1990s with the production of European seabass and gilthead seabream in the Mediterranean; rainbow
trout, Atlantic salmon and European seabass in the Black Sea; mussels in the northern Aegean and the
Sea of Marmara; and recently turbot in the Black Sea. It is estimated that the aquaculture sector in
Turkey provides employment (direct and indirect) for about 25 000 people in mostly rural areas.

others; 4,.413t;

3%

Figure 8 — Distribution of aquaculture production for main species — 2007 (volume).
Source: TURKSTAT, MedAquaMarket national country report
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Figure 9 — Distribution of aquaculture production by main species group — 2007 (value).
Source: TURKSTAT, MedAquaMarket national country report
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The rapid growth of the sector in Turkey was driven by a growing demand for fish, the availability of
sheltered sites and good water quality, government subsidies relatively flexible regulations for
licensing, high private sector interest and low labour cost.

Even with a relatively low domestic per capita consumption of 8.19kg of fish, the size of Turkey’s
population, 71.6 million in 2007 combined with its annual rate of growth of 1.06 percent and growth
of 6.7 percent in per capita income translates into a large and growing domestic market for seafood
products.
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Figure 10 — Total aquaculture production — Turkey 1994-2007. Source: MedAquaMarket
national country report

There are currently 20 operating marine hatcheries producing around 332 million European seabass
and gilthead seabream juveniles annually with additional imports in 2007 of 25 million juveniles to
satisfy domestic production needs. In contrast to the production side, the hatchery industry is highly
concentrated with the largest company operating three hatcheries with an annual production capacity
of 200 million juveniles. Three other companies control six hatcheries with a combined production of
130 million juveniles.

The biggest issue for the future of Turkish aquaculture is the competition for space, specifically the
2006 decision by the Ministry of the Environment to exclude marine cages from enclosed bays and
near shore areas. When applied, this would result in the great majority (85 percent) of current cage
farms moving to offshore areas. Although enforcement of the decision has been delayed many times, it
is clear that the period of uncertainty combined with the current industry and economic crisis will
result in an important restructuring of the industry. Small farms cannot at present afford the cost of
moving their cages to offshore installations as well as the investment in infrastructure required. Those
larger companies which will be able to weather the double industry and financial crisis should be
better positioned to adapt to the new situation and perhaps gain a competitive advantage in the long-
run through more concentrated and efficient installations.

Spain
The aquaculture industry in Spain is varied and rather well-developed with a total production of
292 575 tonnes and a value of 532 million euros in 2007. The main species produced in terms of

volume are the blue mussel, rainbow trout, gilthead seabream and European seabass, although there
are a number of other species being successfully cultured on a commercial basis.
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Table 3 — Aquaculture production in Spain (tonnes)

FRESHWATER 2003 2004 2005 2006 2007
AQUACULTURE
Rainbow trout 33113.0 30 145.6 26 078.3 25 480.5 28 416.7
Sturgeon 225.0 82.0 102.0 102.0 150.5
Eel 0.0 14.0 0.0 70.0 91.0
Tench 53.0 81.0 43.4 60.9 40.5
Crayfish 0.4 0.4 0.3 0.4 0.4
Subtotal 333914 30 323.0 26 224.0 25 713.8 28 699.1
MARINE 2003 2004 2005 2006 2007
AQUACULTURE
Blue mussels 248 826.5 | 294826.2 | 209314.7 | 301865.9 | 211983.1
Gilthead seabream 12 442.0 13 034.0 15577.0 20 220.0 22 320.0
European seabass 4529.0 4700.0 5492.0 8 930.0 10 480.0
Turbot 3440.0 4 256.0 4275.0 5815.0 6 080.0
Oysters 3116.7 4043.7 3959.9 4787.9 5127.2
Bluefin tuna 3687.1 6422.6 3700.2 2 938.7 3101.6
Clams 1741.8 2234.1 1907.7 1.506.0 1984.0
Cockles 969.6 1.062.3 520.6 507.2 11328
Meagre 10.0 11.0 273.0 845.0 810.0
Eel 345.0 390.0 405.0 328.0 280.0
Blackspot seabream 60.0 49.0 118.0 134.0 194.0
Mullets 132.2 154.5 103.3 103.2 130.1
Shrimps 115.2 66.9 103.8 209.8 129.3
Sole 52.0 75.0 60.0 80.0 60.0
Pollack 0.0 0.0 0.2 9.9 39.7
Octopus 10.2 12.7 15.8 10.7 24.7
Subtotal 2794773 | 331337.8| 245826.1 | 348291.1 | 263 876.3
TOTAL 312 868.7 | 361660.8 | 272 050.1 | 374 004.9 | 292 575.3

Source: MedAquaMarket national country report

Like most aquaculture producers in the Mediterranean, the first farms were for the culture of trout in
freshwater as early as 1961. The main cultured species in Spain is the blue mussel with an annual
production of over 250 000 tonnes. Some of the earliest farms for the production of marine finfish in
the Mediterranean started in Spain in 1973. Spain is now the third most important producer of
European seabass and gilthead seabream in Europe with a combined annual production of
32 800 tonnes in 2007.

The development of the aquaculture industry when viewed as a whole shows no clear trend as some
sectors have stagnated or declined while others have shown a stable and increasing trend.
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Figure 11 — Aquaculture production (volume) evolution — Spain 2003-2007.
Source: MedAquaMarket national country report

Aquaculture blue mussel production has stagnated and freshwater aquaculture production has been

declining steadily over the past few years.
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Figures 12 and 13 — Mussels and freshwater aquaculture in Spain 2003-2007.
Source: MedAquaMarket national country report

Marine aquaculture on the other hand has shown a steady upwards trend, increasing by an average

annual growth of 16 percent in the period from 2003 to 2007.
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Figure 14 — Marine fish aquaculture — Spain. Source: MedAquaMarket national country
report

Although there has been a trend towards consolidation in recent years, the industry in general is still
dominated by small to medium-sized farms: there are 3 029 companies in total with 5 710 farms,
119 of which are finfish farms and 325 are freshwater farms. The trend in marine fish farming shows a
somewhat different picture with the following breakdown:

Table 4 — Size of enterprises — Spain

Size range (tonnes) Number
5 000-10 000 1
1 000-5 000 10
500-1 000 10
100-500 23
<100 17

Source: MedAquaMarket national country report

Sixty-one companies were operating in 2007, divided almost equally between small, medium and
large volume of production. Over the past few years there has been a trend of increase in the average
enterprises production either through internal growth or through consolidation, leading to a relative
increase in company/farm productivity.

Employment in the aquaculture sector in general totals 7 447 full-time jobs, 2 287 of which in the
marine fish sector (a growth of 22.7 percent from 2006).

Spain is also an important producer of marine fish juveniles with an annual production in 2007 of
105 million units. Most companies in Spain are vertically integrated with their own hatcheries
although the structure of this industry is slightly different than in most Mediterranean countries. Due
to the fact that most on-growing units are offshore (not allowing for grading and vaccination), most
juveniles are stocked at an average size of 30 g, which is larger than in other producing countries,
where the average size is around 2—5 g. This has resulted in most hatcheries requiring significant pre
on-growing facilities and therefore a higher level of investment and technology. This practice will, in
theory, result in better growth rates and lower mortalities (as the juveniles can be graded and counted
with a greater degree of accuracy at a bigger size), although offshore cage management also means
that any losses during the on-growing phase of production are harder to measure with the same degree
of accuracy. In 2007, there were 17 operating hatcheries in Spain and 16 pre-on growing facilities.
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France

Aquaculture in France has an important tradition and history. France was one of the pioneers in
Europe in the development of research and technology which led to the growth of the industry in
general.

France is the second largest producer in Europe with a total aquaculture production of 237 451 tonnes
in 2007 and €545 million in value (Eurostat). The greatest part of French aquaculture is the production
of shellfish (190 000 tonnes) and finfish (55 000 tonnes), of which marine aquaculture is the smallest
part at 9.000 tonnes. It is estimated that the sector employs close to 20 000 people in 3 700 production
sites.

Table 5 — France aquaculture production (tonnes)

2003 2004 2005 2006 2007 2008
Pond Fish 10000 | 10000 | 10000 | 10000 | 10000 | 10000
Trout 36330 | 39500 | 37220 | 34000 | 36000 | 34000
Total freshwater production 46330 | 49500 | 47220 | 44000 | 46 000 | 44 000
Turbot 700 800 800 700 700 474
Meagre 0 200 300 300 200 206
Salmon 400 700 1200 1 600 1 800 1 800
European seabass 3500 4000 4300 5600 4 800 4025
Gilthead seabream 1100 1 600 1900 2200 1400 1 660
Total marine production 5700 7 300 8500 | 10400 8900 8165
Total aquaculture production 52030 | 56800 | 55720 | 54400 | 54900 | 52165

Source: FEAP/Aquamedia, FFA, 2009

As far as freshwater production is concerned, France produces approximately 34 000 tonnes of trout
per year in 500 different farms and 6 000 tonnes of carps. Most of the industry is made up of small
farms with an annual production of less than 200 tonnes.

Marine aquaculture in France has stagnated over the past 5 years due to the constraints on sites and the
relatively higher cost of production of farms in relation to competition from Greece and Turkey. There
are approximately 30 production units operating in France today.

The marine aquaculture industry in France is still very fragmented with 40 individual companies
occupying 46 production sites, including hatcheries and or on-growing units.

There is only one company with an annual production of more than 1 000 tonnes and two companies
with a production between 500 and 1 000 tonnes. No new production licencses were issued in the past
15 years and competition for space with other users, mainly tourism, is fierce. For all that, the French
industry has capitalized on its identity as a niche producer, emphasizing their attributes as a National
producer with stringent safety and quality regulations. The perception of the national product is largely
positive and valued over non-French products and it still exists, although the premium paid for French
products has decreased somewhat over the past 10 years. The decrease over the past years has been
due to improved marketing/promotion of foreign products as well as real improvements in quality of
those products.

There is really no upwards vertical integration in the industry except for the inclusion of hatcheries.
There are no instances of common ownership of feed factories, cage and equipment suppliers etc. here
are however some successful examples of downward integration to processing.

There are eight hatcheries operating in France, with an annual production of 34 420 million European
seabass and 26 740 million gilthead seabream in 2007. Close to 70 percent of juveniles production is
exported mainly to Greece and Spain.



Table 6 — Juvenile hatchery production (number of individuals) — France
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2003 2004 2005 2006 2007
European seabass 29000000 | 28000000 | 33000000 | 36000000 | 34420 000
Gilthead seabream 19500000 | 24000000 | 34000000 | 33000000 | 26 740 000
Turbot 5200000 | 4236 000 1880000 | 1000000 | 1040000
Meagre 1300 000 1100 000 1700 000 900000 | 2200000
:;’(leu Jc‘;ivoe:"es 55000000 | 57336000 | 70580000 | 70900000 | 64 400 000

Source: FFA, 2009

Italy

As in most Mediterranean countries, the aquaculture industry in Italy started with the traditional
farming of freshwater species, namely trout. This sector is still the most important fish production
sector with a production of 45 400 tonnes in 2007.

Italy is the third largest aquaculture producer in Europe and among the GFCM countries with an
annual production of 180 988 tonnes in 2007 (Eurostat).
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Figure 15 — Total aquaculture production — Italy. Source: MedAquaMarket national
country report

The aquaculture sector contributes an average of 43 percent to the national fish production and
29 percent of revenues.

The largest segment of aquaculture production in Italy is shellfish production, mainly mussels and
clams. The annual production fluctuates around 170 000 tonnes with employment of around
3 347 full-time equivalent (FTE). The industry is characterized by fishing cooperatives and is highly
vulnerable to environmental and climatic changes. From 190 000 tonnes in 2002, production dropped
to 125 000 tonnes in 2003 and has only recovered to 175 000 tonnes in 2007. Although production has
not increased overall in the decade between 1997 and 2007, the value has doubled from 150.3 million
euros to 306.5 million euros in the same period mainly due to the increase in the price of clams.

Freshwater aquaculture in Italy is characterized by traditional small to medium size companies that
are often family-run. The estimated FTE employment in this sector is around 902 units. Since 1997
when the production peaked at 56 100 tonnes, this sector has gradually decreased in production to
2007 levels of 45 400 tonnes. However the value of production has increased over the last decade
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despite a decrease in volumes mainly due to the addition of value-added processing including, among
other, filleting, pre-cooked, marinated, etc.

The industrial culture of European seabass and gilthead seabream started in the late 1980s in land
based facilities using the cooling water from state owned power plants. Entirely private companies
entered the industry only in the early 1990s, also farming these species in land-based farms. The first
sea cage based farms were established at the late 1990s. By 2007 the Italian production of European
seabass and gilthead seabream reached 19 700 tonnes with a sale value of 134 million euros. The
technology level of Italian aquaculture farms is high both for land-based plants as well as sea cages. In
order to be cost effective, densities in land based installations is high, between 30-50kg/m’ using
almost entirely recycled water (up to 90 percent). Although the productivity of marine farms is lower,
with densities between 18-30kg/m’, they are also characterized by a high degree of technological
investment as they are mostly located offshore with both floating and submergible cages.

In 2006 there were a total of 715 aquaculture companies, including freshwater, marine and shellfish
production, employing a total of 7 764 people with a full-time equivalent of 5 250 units. There are
130 marine fish farms producing mostly European seabass and gilthead seabream (96 percent) with an
estimated 926 full time equivalent employment.

Italy is also an important producer of juveniles for the European seabass and gilthead seabream sector.
The largest number of hatcheries is located in Veneto, followed by Puglia and Tuscany. The juveniles
are mainly exported to Greece.

Cyprus

Over the last decade, aquaculture has been one of the fastest growing food production sectors in
Cyprus. Today it accounts for 70 percent of the national fisheries production and for 70 percent of its
value.

Table 7: Cyprus - Total national aquaculture production

Year Volume (tonnes) | Value (€,000) Value/kg (€)
2003 1756 10212 5.70
2004 3530 28 516 8.10
2005 3 603 29 669 8.25
2006 3 604 25 863 7.20
2007 3230 26 705 8.35

Source: MedAquaMarket national country report

Table 8 — Aquaculture production by species — Cyprus

Species Ongrowing production, quantity (tonnes)
European seabass and gilthead 2500
seabream
Bluefin tuna 1000
Trout 52
Indian white shrimp 20
TOTAL 3572

Species Hatcheries production, quantity (number)
European seabass and gilthead 11 000 000
seabream
Rabbit fish 170 000
Indian white shrimp 1500 000
Trout 215000
Sturgeon 5000
Ornamental 150 000
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TOTAL 13 040 000

The marine aquaculture segment is clearly the most important with an annual production of
3 500 tonnes in 2008. The commercial production of European seabass and gilthead seabream started
in 1986 at the hatchery level followed in 1988 by the first on growing land based facility. The
following year the first offshore cage facilities were established.

By 2008, there were three marine hatcheries and one shrimp hatchery operating with six offshore
marine farms for the culture of European seabass and gilthead seabream and three offshore farms for
the fattening of bluefin tuna. The variation in annual production figures is due to the capture based
culture of bluefin tuna which can vary substantially from year to year. This activity started in 2003
with the first production in 2004.

Malta

In the early 1990s the Maltese government saw the aquaculture industry as a potential lucrative
industry, able to provide employment and satisfy local demand for fresh, high quality fish. The first
foreign company was set up in 1990 and was followed by another three companies in the next five
years. Due to the withdrawal of Malta’s membership application to the EU in 1996, the industry was
faced with an export tariff of 15 percent of sales, making it incapable of competing in its traditional
export market of Italy. This was followed by the 2001-2002 price crises, which led to a shift to tuna
farming. The players in the marine aquaculture market dropped to one main operator until 2006 when
two of the original tuna penning operators started up bream culture in addition to their tuna operations.
With the accession of Malta to the EU in 2004, Maltese producers were able to resume some European
seabass and gilthead seabream farming operations. The main export destination today is Italy, due to
the size of the market and geographic proximity.

The production of aquaculture finfish species has remained almost unchanged for the years 2003 to
2007.

Table 9 — Malta aquaculture production 2003-2007

European seabass Gilthead seabream
Year Volume Value Value/kg Volume Value Value/kg
(tonnes) (€,000) © (tonnes) (€,000) ©
2003 101 1052 10.42 827 3141 3.80
2004 129 1215 9.42 784 2985 3.81
2005 205 1 504 7.34 645 2 896 4.49
2006 153 1224 8.00 894 4228 4.73
2007 75 1103 14.71 1.097 4.750 4.33

Source: Malta Centre of Fisheries Sciences/National Statistics Office

Most juveniles are imported, with a small bream juvenile production of 200 000 in 2007. European
seabass production represents only 13 percent of total but is specialized in larger sizes of up to 2kg,
commanding a higher sale price per kilo as is shown in the (Table 9). There is no freshwater
aquaculture in Malta and there is no molluscs or shellfish culture

Since late 2007 the aquaculture industry in Malta has been under pressure from declining prices and
increasing costs mainly due to the energy crisis and uncontrolled inflation. The global financial crisis
has also affected demand in general and the availability of bank financing for the expansion of current
operations or the establishment of new ones. Future growth is also severely limited by the availability
of sheltered sites and strong competition with tourism.

Egypt

Egypt has more than 2 450 km of coastline, as well as 8 700 km2 of inland water: the Nile River with
many irrigation canals, six northern coastal lagoons opening to the Mediterranean and two opening to
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the Suez Canal, and the great reservoir behind the Aswan's High Dam (Lake Nasser). Total seafood
production, including fisheries and aquaculture, reached 1 008 million tonnes in 2007. Total
aquaculture production in Egypt reached 635 517 tonnes in 2007 employing an estimated
160 000 people directly and directly. Aquaculture is currently the largest single source of fish supply
in Egypt accounting for almost 61 percent of the total fish production of the country with over
98 percent produced from privately owned farms. The growth in production has been impressive over
the past twenty years going from a production of 46 000 tonnes in 1987 to the current levels.
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Figure 16 — Total aquaculture production — Egypt. Source: FAO FIPS

Most aquaculture production in Egypt consists of semi-extensive or semi-intensive, freshwater or
brackish water species in the Nile delta region, with tilapias, mullets and carps making up more than
97 percent of total production in 2007. The common carp and flathead grey mullet were the first
species to be introduced on an experimental basis in the mid 1930s. Common carps were extensively
used in the government-financed national rice-cum-fish programmes, with juveniles distributed freely
to rice farmers to be grown in the rice paddies. Grass, silver and bighead carps were introduced from
Hungary in the late 1980s and are grown in ponds or cages in the Nile. The Nile tilapia, although a
species native to Egypt, was not appreciated until the late 1980s and when found in ponds alongside
other species was considered an accidental crop. It was only during the 1990s that the Nile tilapia was
rediscovered as an important aquaculture species. The expansion in intensive tilapia aquaculture
resulted in a boom in the development of privately-owned hatcheries and feed mill construction and
since then Nile tilapia has become the most important aquaculture species. The farming of marine
species such as European seabass, gilthead seabream, meagre and shrimp began in the late 1980s and
early 1990s and still depends on the collection of juveniles from the wild (FAO Fisheries and
Aquaculture and MedAquaMarket country profiles).



20

tonnes Egypt - Aquaculture Production by Species

250.000 ~

200.000 -

150.000

100.000

50.000 ~

O M mm

2003 2004 2005 2006 2007

O Sea bream O Meagre B Crustaceans B Sea bass @ Catfish B Eels & Other O Carps B Mullets B Tilapia

Figure 17 — Aquaculture production for major species — Egypt. Source: MedAquaMarket
national country report

Fish contribute to about 20 percent of the national consumption of animal protein and the annual per
capita consumption is about 12.73kg/person (NIFRD, 2005). Fish is a traditional and important
component of the Egyptian diet, and is the main source of cheap animal protein for a growing
population. Aquaculture integrated with rice production is considered by the Government as an
indirect subsidy in animal protein consumption among the poorer rural population. Fish fingerlings
purchased by the Government from different hatcheries are distributed free of charge to rice farmers.
This ensures a supply of animal protein to farmers as the harvested fish are not marketed, but
consumed directly by the farmers.

Most of the catch is consumed fresh through domestic markets, with only small quantities exported.
Fish consumption in Egypt is characterized by a longstanding traditional preference for fresh fish. In
its development strategy, the Ministry of Agriculture and Land Reclamation plans to increase Egypt's
total fish production to 1 500 000 tonnes by 2017 and is targeting a harvest of 1 000 000 tonnes from
aquaculture. The sector is growing at levels exceeding those targeted in the plan. At the retail level,
aquaculture products are sold alongside wild caught products. Farmed fish are considered to be
inferior in quality by most consumers, although they are usually unable to differentiate between
farmed and wild caught fish of the same species.

2.2.2 Limited industry with growth potential

Morocco

Morocco has a small but varied aquaculture industry producing marine species (European seabass and
gilthead seabream), freshwater species (trout, eel, carp, tilapia and crayfish) and shellfish (oysters and
mussels).
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Table 10 — Total national aquaculture production — Morocco

Year Volume (tonnes) | Value (€,000) Value/kg (€)
2003 1 498 3983 2.66
2004 1 680 4 047 2.41
2005 2207 6 302 2.86
2006 1111 1675 1.51
2007 1196 1871 1.56

Source: MedAquaMarket national country report

The average production of fresh water and marine aquaculture sector in the period 2003-2007 is
around 1 600 tonnes, divided almost equally between freshwater (750 tonnes) and marine aquaculture
(850 tonnes). Aquaculture production remains very small compared to total fisheries production, less
than 1 percent of the total production of 900 000 tonnes in 2007.
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Figure 18 — Aquaculture production by species — Morocco. Source: MedAquaMarket
national country report

The marine aquaculture industry in Morocco has stagnated in the past five years. Both feed and
juveniles are imported, resulting in a very high relative cost of production as well as in a limitation on
the percentage of production which can be sold in the domestic market (15 percent with 85 percent
which must be exported). This remains the case even though prices for European seabass and gilthead
seabream are higher in the domestic market than in the export market and the demand for domestic
consumption is significant and increasing. In 2003, the price of European seabass in domestic market
was EURS5.43/kg whereas for export it was EUR4.20/kg. In 2006, the price differential per kilo
between the domestic and export markets was even more marked at EUR6.36 and EUR3.77/kg
respectively. The same trend was observed for gilthead seabream.
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Figure 19 — Export vs. domestic market prices — Morocco. Source: MedAquaMarket
national country report

As in other Mediterranean countries, the growth of the Moroccan aquaculture industry is limited by an
onerous bureaucracy, the lack of good management and access to sites. It is additionally burdened by a
lack of access to juveniles and feed, making it unable to compete in international export markets and
unable to take advantage of a viable domestic market due to export obligations. It must compete in
European markets where much larger producing countries enjoy both substantial economies of scale as
well as substantial subsidies.

Tunisia

In 1994 Tunisia drafted a strategic development plan for aquaculture identifying appropriate sites and
necessary raw material inputs estimating an annual production potential of 20 000 tonnes from
aquaculture, including marine, freshwater and brackish fish, mussels, shrimp and algae. Despite this
prediction and various incentives to promote the growth of the sector, aquaculture production reached
only 3 366 tonnes in 2007, about 3 percent of the total annual fisheries production. There are currently
21 companies operating in the sector producing European seabass and gilthead seabream, mullets,
carp, tilapia, mussels and oysters. There are also four tuna fattening companies with a total production
capacity of 1 500 tonnes in 2007 (520 tonnes as added fattening weight).
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Tunisia - Aquaculture Production by Species

Tonnes
1500 -
1000 -
500 -

O -

2003 2004 2005 2006 2007
O Shellfish @ Freshwater/Brackish B Sea Bass & Sea Bream H Tuna

Figure 20 — Aquaculture production by main species group — Tunisia.
Source: MedAquaMarket national country report

The bulk of the marine aquaculture production (97 percent) is made of three carnivorous species, i.e.
European seabass, gilthead seabream and bluefin tuna which are intensively reared both in land-based
raceways (one company) and in offshore floating cages (four companies of which two are currently
producing and the other 2 ones are on the verge to start their production).

Tunisia currently produces 12.6 million European seabass and gilthead seabream juveniles and
imports 2.2 million juveniles.

Table 11 — Juvenile production — Tunisia

Juvenile production (millions) 2003 2004 2005 2006 2007

European seabass 4.83 4.8 3.2 5.5 6.4
Gilthead seabream 1.4 3.1 1.2 2.5 6.2
Imports 1.2 1.2 1.2 1.2 2.2
TOTAL 7.4 9.1 5.6 9.2 14.8

Source: MedAquaMarket national country report

There are no feed mills in Tunisia, however, and all fish feed is imported from Europe, though since
2006 import duties on juveniles, feed and cages have been abolished. In the 2007-2016 development
plan, measures have been adopted to boost investment in the sector including the above-mentioned
lifting of import duties on necessary equipment and raw material inputs, subsidies on feasibility
studies and actual investment in new production units (7—12 percent of the total investment value) and
the creation of a technical research centre. With a per capita fish consumption of 11.45kg/year and a
growing tourism industry, the domestic market for locally produced aquaculture products is viable and
profitable. Prices on the domestic market are up to 50 percent higher than prices obtained on the
export markets of Europe.
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Albania

The aquaculture sector in Albania developed in the 1960s with the extensive and semi-intensive
culture of carp species to help alleviate rural poverty and provide food security. It remains the most
widespread aquaculture product produced in the country today. In the mid 1990s the intensive culture
of marine started with the production of shrimp, European seabass and gilthead seabream.
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Figure 21 — Aquaculture production by main species group — Albania.
Source: MedAquaMarket national country report

Albania shows some interesting prospects for the development of aquaculture but needs to implement
quality control schemes and Hazard Analysis and Critical Control Point (HAACP) systems to
guarantee the quality of its products. In addition the modernization of facilities for freshwater
aquaculture and access to locally produced juveniles and feed will help improve the cost effectiveness
of local production. As in other countries the establishment of effective legislation and spatial
planning will further encourage investment in new farms especially as both the tourist industry and the
aquaculture industry are still in their early stages and there is an opportunity to provide well-thought
out, long-term spatial planning and development schemes.

Montenegro

Montenegro has a small aquaculture production of around 350 tonnes per year divided between the
production of trout, mussels, European seabass and gilthead seabream.
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Montenegro - Aquaculture Production by Species
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Figure 22 — Aquaculture production by main species group — Montenegro.
Source: MedAquaMarket national country report

The only sector that has shown some growth in recent years is the European seabass and gilthead
seabream production and although domestic prices for trout are substantially higher than in the rest of
the EU, production has fallen considerably in the past five years, though market shows promising
demand. The sector as a whole however lacks sufficient investment in facilities, brood-stock and
general Research and Development (R&D) know-how. The high cost of capital in Montenegro has
severely limited the attractiveness of such investments. Due to low supply relative to demand,
aquaculture products command high prices relative to other markets in the EU. However high input
costs (juveniles and feed are imported as in Albania) and high production costs do not allow producers
a much healthier margin than their counterparts in the EU. Indeed, although there is clearly a domestic
market opportunity, any penetration by Greek and Turkish producers would make the domestic
production non-viable unless they quickly take steps to be more cost competitive.

Croatia

Croatia was one of the pioneers in commercial marine aquaculture with one of the first and largest
hatchery for European seabass in the early 1980s. Due to suitable natural conditions, production was
focused on European seabass in the early years. The rapid expansion of the industry was interrupted in
the 1990s by the war which severely affected the cost effectiveness of farms and reduced the market.
Today Croatia produces European seabass and gilthead seabream in floating cages (inshore and/or
semi-offshore) and bluefin tuna in offshore floating systems. Shellfish production is mostly composed
of Mediterreanean mussel (Mytilus galloprovincialis) and European flat oysters (Ostrea edulis) on
longlines.
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Figure 23 — Aquaculture production by main species group — Croatia.
Source: MedAquaMarket national country report

Although there are three hatcheries with a combined production capacity of 20 million juveniles per
year (and an actual production of 15 million European seabass and gilthead seabream in 2007), this is
not enough to meet local demand. Costs of production are however competitive, reaching €3.10/kg for
large farms. Although national per capita consumption of seafood, an estimated 10kg, is relatively
low, the domestic market is growing due to tourism and the increasing availability of farmed fish in
supermarkets.

The main characteristics of Croatian aquaculture are the large number of small farms, limited number
of species in production, limited cash flow and access to capital. Despite of these limitations,
aquaculture plays an important role contributing to 45 percent of total fisheries production in Croatia.
Croatia benefits from a long history and technical expertise in the field of aquaculture and a growing
domestic market for its products. Further access to juveniles and feed, together with a focus on the
domestic market make the outlook for further growth of the industry positive.

Israel

Aquaculture in Israel is mainly focused on freshwater species namely tilapias, carp and mullets. Total
national aquaculture production in 2007 was 21 000 tonnes with a value of 55.5 million euros of which
marine aquaculture was only 2 251 tonnes.
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Figure 24 — Aquaculture production by main species group — Israel.
Source: MedAquaMarket national country report

Freshwater aquaculture has a long history with the first experimental farm for the cultivation of carp
established in 1934 on the coast south of Acre. The cooperative farm (kibbutz) of Nir David in the Bet
Shean Valley began farming common carp (Cyprinus carpio) in 1937-1938 and by 1939 commercial
carp farming had expanded considerably. In the marine sector, Israel produces mainly gilthead
seabream and there are currently five production sites, four marine farms and one land-based
installation.

The biggest challenge facing the development of aquaculture in Israel is the scarcity of water
resources, whether on land or as part of a potential conflict with tourism for a limited coastline and
few sheltered bays.

3. PRODUCTION TRENDS 2003-2007
3.1 Juvenile production
Total juvenile production for European seabass and gilthead seabream in 2007 reached an estimated

1.151 million individuals increasing by 60 percent from 2003. The largest producing country remains
Greece with a total estimated annual production in 2007 of 456 million individuals.
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Figure 25 — Total Mediterranean juvenile production. Source: MedAquaMarket national
country reports

The most important producing countries are Greece, Turkey and Spain. Production and use of
juveniles does not always equate to the same relative size of production as mortalities can vary

significantly from country to country and with production method.

Table 12 — Total European seabass and gilthead seabream juvenile production (millions) — 2007

Esl:;;)[;esz;n sf;l[t)l;::i Total | Market share | Rank
Greece 130 326 456 39.62% 1
Turkey 214 118 332 28.88% 2
Italy 55 52 107 9.30% 3
Spain 29 67 97 8,38% 4
France 34 27 61 5,31% 5
Egypt 23 21 44 3,82% 6
Cyprus 3 13 16 1.36% 7
Croatia 9 6 15 1.29% 8
Tunisia 6,4 6,2 12.6 1.09% 9
Israel 1,3 9,3 10.6 0.92% 10
Malta 0 0,19 0.19 0.02% 11
Total 506 645 1.151 100.00%

Source: MedAquaMarket national country reports

The greatest growth in percentage terms in production and use among the major producing countries
in the period between 2003 and 2007 was exhibited by Turkey, Spain, Italy and Greece. The smaller
producing countries such as Croatia, Tunisia and Malta show a very high rate of growth but started out
with very small production, stocking use of juveniles. Countries such as Albania and Montenegro
import their juveniles exclusively.
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Table 13: Percentage growth in juvenile production and use by country — 2003-2007

Country European seabass Gilthead seabream

Greece 1% 2%
Turkey 100% 100%
Spain 131% 47%
Italy 22% 73%
France 19% 37%
Croatia 159% 736%
Cyprus -21% -28%
Egypt* 157% 73%
Tunisia 38% 265%
Morocco -97% -100%
Malta -50% 199%
Albania 1119% 1119%
Montenegro 278% 277%

Source: MedAquaMarket national country reports

The juveniles production sector has become a large, capital intensive and technologically advanced
industry with a high degree of know-how and research. Most medium and large farms are self-
sufficient with their own hatcheries and may supplement or adjust their production mix by buying
juveniles from commercial producers. Investment in research and development has concentrated in
recent years on:

] genetic selection programmes targeted at improving growth performance, disease and
stress resistance;

. factors which can contribute to reducing malformations;

] improving larval feeds to improve robustness and reduce dependence on live food;

. all aspects of recirculation technology; and

. new species.

Because of the high level of capital investment required for modern state-of-the-art hatcheries most
new installations have large production capacities (>20 million per year). As installations have become
more productive, the industry has become highly concentrated with four major producers controlling
over 90 percent of juveniles production in Greece. The two largest producers account for 65 percent of
national production and approximately 24 percent of the total European production.
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Figure 26 — Mean juvenile production per hatchery — 2003-2007. Source: Pavlina
Pavlidou, Selonda Aquaculture S.A.
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Figure 27 — Number and size category of hatcheries — 2009. Source: Pavlina Pavlidou,
Selonda Aquaculture S.A.

The development of a commercial juvenile production industry in the last 10 years, as a separate
profit-centre of activity as opposed to an ancillary support activity to on growing production, was
driven, initially by the need to improve juveniles quality and consistency and supply independence.
The investment required not only in research and development but also in capital investments for
modern facilities required ever greater production capacity. A modern hatchery facility which allows
for a great deal of automation and control over environmental parameters requires a large break-even
production capacity to be profitable. Any juvenile produced above this break-even amount represents a
clear profit for the juveniles producer. It can represent cost benefits of up to 30 cents/kg in the final
product and excess juveniles sold have profit margins of between 80 and 100 percent. This tremendous
growth in juveniles production needs to be stocked in one’s own production facilities or sold to other
producers. As will be discussed below however, the growth in juveniles production did not lead to a
decrease in juveniles prices but an increase in credit terms given. An inadvertent or unforeseen effect
of this trend has been a commensurate increase in on-growing production overall, a reduction in prices
for the final product and for smaller producers who increased their production significantly on credit,
an inability to pay for the juveniles they had stocked.
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Figure 28 — European seabass and gilthead seabream juvenile production 2003-2007.
Source: MedAquaMarket national country reports
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Although the production of European seabass and Gilthead seabream juveniles has increased
significantly in the past ten years it is interesting to note that the price for juveniles has remained
stable in the same interval. After the initial drop in prices from around €0.45 in the early 1990s to
around €0.22 in 2002, the price remains at this level today. There is however a large variation in the
credit terms offered by the various producers. In Spain, France and Italy credit terms are usually
around 3 months at most while in Greece, credit terms can be as long as 18 months. Prices for
juveniles in Spain tend to be higher as the average weight of juveniles sold is much higher than in
Greece. As most juveniles stocked in Spain are destined for offshore installations, juveniles are often
grown to 20-30 grammes before being sold or transferred to cages. In contrast, the average size of
juveniles stocked in Greece and Turkey is between 4—7 grammes.
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Figure 29 — European seabass — Juveniles production and price evolution.
Source: MedAquaMarket national country reports, own data
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Figure 30 — Gilthead seabream juveniles production and price evolution.
Source: MedAquaMarket national country reports, own data
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Figure 31 — Juveniles price evolution by country 2005-2008. Source: FEAP
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Table 14 — Production of and trade in European seabass juveniles 2003—-2007 (millions

2003 2004 2005 2006 2007
Apparent Apparent Apparent Apparent Apparent

Production Imports Exports Usage Production Imports Exports Usage Production Imports Exports Usage Production Imports Exports Usage Production Imports Exports Usage
Greece 128,57 128,57 135,00 135,00 141,21 141,21 152,00 152,00 130,00 130,00
Turkey 106,50 1,60 104,90 132,80 1,30 131,50 187,15 0,75 186,40 193,44 1,44 192,00 214,21 4,71 209,50
Spain 13,50 7,40 0,50 20,40 19,20 2,50 0,50 21,20 23,20 2,00 0,50 24,70 24,00 16,