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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES (STECF)

THE ECONOMIC PERFORMANCE OF THE EU AQUACULTURE SECTOR (STECF 13-29)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN BRUSSELS

4-8 NOVEMBER 2013

Background

Following the latest DCF call for economic data on the EU aquaculture, EWG 13-10 was requested to analyse
and comment on the economic performance of the EU and national aquaculture sectors between 2008 and
2011. Previous editions of this report have been fundamentally descriptive and have focused more on the
presentation of data. The 2013 report should provide a more analytical approach notably on the drivers and
aspects of socio-economic relevance in aquaculture. The report should include, at least, the following
sections:

1. A summary containing key findings.

2. EU aquaculture economic overview: drivers and main trends. (It must include specific sections on
aquaculture employment, economic performance, and productivity at EU level)

3. National chapters on the economic performance of the aquaculture sectors, providing:
o National aquaculture overview
o Description of trends and drivers for change

4. EU analyses of economic performance by aquaculture sub-sector

5. Special topics of applied analysis.

Request to the STECF

STECF is requested to review the report of the STECF Expert Working Group and its summary, evaluate the
findings and make any appropriate comments and recommendations.

Introduction

The Expert Working Group 13-10 convened in September 2013 in Ispra (Italy), to produce the 2013 Economic
Performance of the European Union Aquaculture sector report. The report reflects the work by 18 external

experts and 4 experts of JRC that attended the meeting, but also work by 5 other external experts who
participated via email.
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This is the third report of this type focusing on the performance of the aquaculture sector and providing an
overview of the latest available information on the structure, social, economic and competitive performance
of the aquaculture sector at national and EU level. The data used in this publication relates from 2008 to
2011, and was collected under the Data Collection Framework (DCF). The call for data was issued by DG
MARE on the 13th of May 2013. Member States were requested to submit the data within 1 month of the
call, making the submission deadline the 13th of June 2013.

STECF observations
In addition to the ToR to STECF, during the EWG 13-10 meeting the Commission requested that the EWG
also comment on aquaculture data issues documented in the Report of the EWG 13-05 on the development

of the DC-MAP.

The main issues discussed by EWG 13-10 are related to:

1. the statistical unit to be considered: the company or the farm (production unit)

2. distinguish cost and income items by economic activities (considering those different from farming,
e.g. processing, marketing, oil drilling);

3. improving the DCF (future DC-MAP) segmentation by considering new segments (e.g. by
environment, more species);

4, inclusion of new variables (e.g. subsidies on investment, livestock, weight and value at the end of the
period);

5. renaming of variables that are already collected (e.g. debts and total value of assets).

STECF summary observation in relation to each of points 1-5 above are given below.

1) STECF notes that the choice between the company or the farm (production unit) strongly depends on the
requirement of the primary end-user or users, in this case (i.e. DG MARE). The statistical unit should be the
enterprise (legal unit) if the end-user is interested in the economic performance of the aquaculture sector.
Indeed, all costs and incomes are recorded at the company level. If the end-user is instead interested to
know the socio-economic importance from a spatial point of view and a more detailed knowledge of the
economic performance of particular aquaculture farming, then there is the need to use the farm (production
unit) as the statistical unit. However, if businesses themselves do not record data at a certain level of detail,
e.g. production unit level, then it will be impractical to try to collect data at that level.

2) STECF observes that some companies that carry out aquaculture activities also carry out other economic
activities (for instance, processing, marketing, oil drilling). Taking into account that, in the present DCF,
aquaculture data are collected at company level, STECF notes that if an economic performance or
productivity analysis of the aquaculture sector is requested by key end-users, it is important that data
related to the aquaculture sector are separated from data relating to other activities. If the main aim is to
analyse the economic strength of the companies carrying out aquaculture, then data on all economic
activities conducted by such companies are needed.

3) STECF notes that the current segmentation of aquaculture data collection does not permit an evaluation
of production in different environments (salt-water, fresh water, brackish, etc.) even though DG-MARE has
explicitly requested facts and figures in the report based on such an evaluation. STECF agrees that such an
evaluation is required for a more complete analysis and understanding of the sector.

4) and 5) STECF notes that some of the issues associated with variables and conceptual issues are in some
cases common to other sectors (fleet and processing).
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STECF notes that there some confusion remains due to the fact that EU Member States are required to
collect and provide data on marine (salt water) aquaculture, whereas the collection and provision of data on
inland (freshwater) aquaculture is only voluntary under the DCF. Indeed, some MS submitted freshwater
aquaculture data, even if not mandatory, while other MS did not, even if the inland (freshwater) production
in these countries is relevant (e.g. Germany). Bearing this in mind, and in order to have a complete picture of
the EU aquaculture (including freshwater), DCF data have been complemented by data held by the FAO.

Although there was an improvement in the quality of the data submitted compared to the previous data
calls, there are still issues with several parameters that Member States are working to improve. Data checks
were performed by the JRC through the analysis of the data submitted and by experts at the EWG meeting
to prepare this report. The checks identified some questionable data and resulted in data resubmissions by
some MS after the deadline and even after the EWG meeting.

Regarding coverage issues (submission of data), STECF notes that there were a) MSs that did not submit
2011 data (Netherlands, representing 2-3% of the EU production; they have specified in their national
programs that aquaculture data is available at the end of the year +2); b) MSs submitting incomplete reports
with some parameters missing thereby preventing an assessment economic performance (e.g. Greece and
UK, representing 28% of the EU aquaculture sector) and c) MSs not submitting data (or full data) by fleet
segment (e.g. Bulgaria, Cyprus).

The EWG 13-10 report provides more qualitative information about the main trends and the drivers of the
changes that have occurred in the EU aquaculture industry.

STECF notes that a chapter on data alignment among DCF, FAO and EUROSTAT sources is provided. This
chapter highlights why DCF data for MSs do not always match data from FAO and Eurostat and provides
reasons why the collection of volume and value of sales should continue to be collected under the DCF (and
not replaced by FAO or Eurostat data). In particular, the exercise of comparing the different data sets
showed that a cross-check is possible by aggregating the more detailed EUROSTAT and FAO statistics at the
level of the main species groups in the DCF. However, this cross-check is more problematic when considering
the segmentation by farming technology due to differences between the DCF and EUROSTAT classifications.

STECF conclusions

STECF concludes that the EWG 13-10 report represents the culmination of a considerable amount of work by
a numerous dedicated experts and provides a good overview of the economic performance of the EU
aquaculture sector. It also represents an improvement in terms of quality and coverage compared to
previous reports and puts more emphasis on qualitative knowledge. Despite the effort of individual experts,
useful analysis was limited by the coverage and quality of the data submitted by MS and in some cases non
submission of the data requested.

STECF concludes that, the collection of economic data disaggregated to farm or production unit level would
be very difficult to achieve in practice.

STECF concludes that for companies that undertake both aquaculture and non-aquaculture activities,
collection of data disaggregated by activity would be very difficult or impossible and would not be cost-
effective. This is because most MSs base the collection of economic data on the official statistics, where
companies are classified according to their main economic activity and hence, their incomes and costs
relating to secondary activities are not easily distinguishable from those relating to their main activity.
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STECF agrees with the proposals in Appendix 3 of EWG 13-10 on the issues concerning the need, in the
future DCMAP, of further (i.e. new species segments or culture techniques) and more detailed segmentation
(i.e. by environment). However, it should be noted that if one company has operations in different types of
water, a range of species or culture techniques, then this desired distinction could be very difficult to make
because the companies involved in multiple types of production techniques may not produce figures that
distinguish between them. If companies themselves do not produce separate figures for different types of
aquaculture production then it is not practical to collect data for different techniques of aquaculture
production.

STECF concludes that issues relating to the inclusion of new variables as well the renaming of others would
best be addressed by the forthcoming EWG 13-18 dealing with the future DCMAP because some of them are
also pertinent to the fleet and the processing sectors. EWG 13-18 should also address the issues related to
the distinction of income and cost items by economic activity and the feasibility, costs and benefits of
including, in the new data collection regulation, a more detailed segmentation, e.g. by farming environment
(marine and freshwater) as well as new important species segments, i.e. tuna, eel, others.

STECF concludes that data submission by MS after the deadlines compromises the ability of the EWG to
undertake its work effectively and may also compromise the quality of the report.

STECF concludes that the timing of the EWG dealing with the aquaculture report is not optimal (EWG 13-10
was held in the first week of September, just after the summer break for many contributors to the report). It
proved impossible to have all national chapters almost ready ahead of the EWG meeting as planned, with
the result that there was less time to address more qualitative issues and general discussion on the main
findings (e.g.trend and triggers).

STECF also concludes that a feasibility studies will be required if disaggregation of aquaculture production to
farm or production unit level, disaggregation of economic data (income and costs) by type of economic
activities, or disaggregation according to any other aspects of production are needed. The aim of such
studies should be to evaluate if it is possible to collect data at the desired level of aggregation and the
associated cost of doing so.

In keeping with the conclusions of EWG 13-05 on DCMAP and EWG 13-10, STECF concludes that that the
standardization of the DCF segments on farming technology for finfish with the EUROSTAT classification is
desirable. This is considered particularly important since it would allow comparison of economic data in the
DCF with EUROSTAT and hence allow the use of some EUROSTAT figures (not collected under DCF), e.g. farm
surface areas available since 2012 with the entry into force of Regulation (EC) No 762/2008.

STECF acknowledges that the EWG-13-10 adequately addressed all of the the Terms of Reference and
endorses the findings in the report.
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EXPERT WORKING GROUP EWG-13-10 REPORT

REPORT TO THE STECF

EXPERT WORKING GROUP ON THE ECONOMIC PERFORMANCE OF THE EU
AQUACULTURE SECTOR
(EWG 13-10)

ISPRA, ITALY, 2-6 SEPTEMBER 2013

This report does not necessarily reflect the view of the STECF and the European Commission and in no way
anticipates the Commission’s future policy in this area.
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1 EXECUTIVE SUMMARY

The purpose of the EWG 13-10 meeting was to produce the 2013 Economic Report on the Economic
Performance of the EU Aquaculture sector. This is the third report of this type, after 2011 and 2012’s report,
produced for the aquaculture sector. This report provides a comprehensive overview of the latest
information available on the structure, social, economic and competitive performance of the aquaculture
sector at national and EU level. The data used in this publication relates from 2008 to 2011, and was
collected under the Data Collection Framework (DCF). The report includes an EU overview chapter, detailed
analysis by aquaculture subsector (i.e. shellfish, marine and freshwater aquaculture) and main species, as
well as, national chapters.

Europe represents the largest market for fish in the world. Over the past decades consumption has
increased. However, EU landings of wild fish have been stagnant or even decreasing; while EU aquaculture
production has been stagnant. This has lead own production of fish (capture and farmed) not to increase,
net fish imports have increased, and self sufficiency has decreased. There are many reasons that have lead
to an increase in demand for fish, and there are reasons to believe that same or most reasons will continue
to exist in the future. First, population size has increased. Second, overall the real price of fish has come
down, making the product more attractive to consumers. Third, real incomes have increased, causing
greater demand for fish. Finally, consumers have become more health conscious, causing a positive shift in
demand as fish consumption is known to have important health benefits. Therefore, this offers a good
possibility for the EU aquaculture sector to grow.

World aquaculture production is led by Asia with 91% of the production in quantity and 79% in value. In
contrast, the EU-27 is only a minor player in aquaculture production. The EU (27) contribution to world
aquaculture production has been decreasing significantly over time in both volume and value terms,
representing 1.5% and 3.5% of global production in 2011. There are some successful stories in the EU
aquaculture (STECF, 2012).

Using DCF and FAO data, it has been estimated that the aquaculture sector production in the EU-27
accounted for 1.32 million tonnes, with a turnover estimated at 3.99 billion Euros, in 2011. Spain, with 21%
of the total EU production in volume, is the largest aquaculture producer in the EU, followed by France
(18%), United Kingdom (14%), Italy (13%) and Greece (11%). These five countries account for more than 75%
of the total EU aquaculture production in weight. In terms of value, the United Kingdom is the largest EU
producer with 20% of the total EU aquaculture, followed by France (19%), Greece (15%), Spain (12%), and
Italy (10%). These five countries are also responsible for more than 3/4 of all the EU aquaculture value.
Aquaculture production by the 28 European Union Member States (EU-28) reached 1.28 million tonnes and
3.51 billion Euros in 2011 according to FAO.

EU aquaculture sales data for EU 28 has been analysed by including FAO data to fill in the missing turnover
and volume of sales parameters in this report. 2011 data on national level (i.e. number of companies,
employees) is available for around 75-90% of total value of EU 28 production. The necessary economic
variables for full economic performance of EU aquaculture sector on national level is available for around
70% of value of production, while full economic performance on segment level covering around 50% of EU
28 aquaculture production.

Reported data suggest that in the EU (28) the total number of companies with aquaculture as their main
activity is between 14 and 15 thousand in 2011, having produced a Gross Value Added of more than 1.5
billion Euros in 2011. Available data confirms the profitability improvement in 2011 following 2010, after
suffering losses in 2008 and 2009. Profitability based on the Return On Investment calculated from the EBIT
was 10%. However, it must be noted that the economic performance and the productivity differed
enormously across subsectors and segments. The cost structures of the different national segments are
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presented in detail in the national chapters; while the analysis by subsector (shellfish, marine and
freshwater) is presented in chapter 4.

The EU aquaculture sector gave direct employment to more than 80,000 people in Europe, with an annual
average wage of around 23 thousand Euros. Women accounted for 27% of these jobs. The large percentage
of part-time work in the sector should be highlighted, as can be seen through comparison of the total
employment numbers with employment expressed in Full Time Equivalents (FTE is 45% of the total number
of employees). Part-time employment is important in the shellfish and freshwater aquaculture subsectors.
Price falls of 2008/2009 during the economic crisis forced inefficient firms out of business and reductions in
the number of employees leading to a more efficient industry which is now showing a strong recovery.

In 2011, marine fishes accounted for 31% of the EU aquaculture production in weight, freshwater fishes
accounted for 20% and shellfish for 49%. While in value terms marine fishes accounted for 52% of the EU
aquaculture production, freshwater fishes accounted for 21% and shellfish for 27%.

Shellfish aquaculture is a labour intensive segment, which faces limited environmental concerns. This sector
contributes actively to external trade and has a very important social dimension given the high number of
employed persons. Total sales volume for the EU (28) aquaculture shellfish sector is estimated to be 0.72
million tonnes and the total value of sales (turnover) is estimated to be 1.12 billion Euros in 2011. The most
important costs of the EU shellfish aquaculture sector are labour and livestock costs. A large part of the
employment is not performed under a formal contract. The workers are either the owners of the company
or family members.

Marine fish aquaculture is characterised by being generally capital intensive, with high input and high labour
productivity. This segment has potential to compete on the increasingly globalised market but it faces
constrains which hinder further expansion. Its environmental impacts are also generally higher than those of
other aquaculture segments. The total sales volume for the EU (28) marine aquaculture sector is estimated
to be 0.36 million tonnes and the total value of sales (turnover) is estimated to be 1.77 billion Euros in 2011.

Freshwater aquaculture is often characterized by low labour productivity and low capital intensity, serving
mainly local markets (e.g. carp). In this category limited demand and strong international competition is
limiting the profitability and growth of production, however the extensive and artisanal production may play
a role in environmental and recreational aspects (e.g. regarding biodiversity and preserving cultural
landscapes). The total sales volume for the EU (28) freshwater aquaculture sector is estimated to be 0.29
million tonnes and the total value of sales (turnover) is estimated to be 0.89 billion Euros in 2011.

In 2011, the main aquaculture species produced in weight terms in the EU (27) were mussels (456 thousand
tonnes, 36% of all production), rainbow trout (177 thousand tonnes, 14% of all production), Atlantic salmon
(171 thousand tonnes, 13%), Pacific cupped oysters (104 thousand tonnes, 8%), gilthead seabream (99
thousand tonnes, 8%), European seabass (73 thousand tonnes, 6%) and common carp (62 thousand tonnes,
5%). This species constituted about 90% of the total EU aquaculture production. While the main aquaculture
species produced in value in the EU (27) were Atlantic salmon (754 million Euros, 22% of all EU production),
rainbow trout (507 million Euros, 15% of all EU production), gilthead seabream (435 million Euros, 13%),
European seabass (359 million Euros, 10%), Pacific cupped oysters (357 million Euros, 10%), mussels (289
million Euros, 8%), and common carp (128 million Euros, 4%). This species constituted more than 80% of the
total EU (27) aquaculture production in value for 2011.

National chapters for the 28 EU Members States are provided. For those countries where DCF data was not
collected or not submitted, the national chapters were completed using FAO data.
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The report includes an analysis to investigate the origin of main divergences between aquaculture data
sources (DCF, EUROSTAT and FAO), and a reflection on the aquaculture data to be collected in the future DC-
MAP,

Data for 2011 show an improvement following 2010 results in the economic performance of the EU
aquaculture sector from the beginning of the economic crisis (2008-2009). However, the future evolution of
the EU aquaculture is rather uncertain. The aquaculture sector has to face a fierce foreign competition that
brings market prices down, high labour and capital costs and administrative burdens that slow down
investments in the sector, hindering the full potential of the EU aquaculture sector.

There is every indication that the market for farmed fish and shellfish products is capable of continuing the
expansion it has shown in the last twenty-five years and that newer products from some of the more
traditional wild species could be a source of expansion. Where producers have engaged in organic
production and certification they have often benefitted from increased profit margins especially when
supported by Member State schemes such as those used in Ireland. However caution is needed to prevent
cycles of organic 'rebranding' as a form of product differentiation. In some Member States there is little
demand for organic products and suppliers view the subsector as too niche for major investment.

The EU has a competitive advantage in the presence of a well-educated work force. It has space for physical
expansion of the industry but often a lack of understanding of the spatial needs and infrastructure for the
industry among the planning authorities. An important barrier has been the long license application periods
of up to three years which increase uncertainty and risk for start-up businesses. One reason for this is
numerous points of governmental contact required for approval. A 'Single Contact System' has shown, in
Norway, to reduce application time to 6 months. Most Member States would benefit from a reform in the
aquaculture license application process.

21



2 INTRODUCTION

The Expert Working Group 13-10 convened in September 2013 in Ispra (Italy), to produce the 2013 Economic
Performance of the European Union Aquaculture sector report. This report reflects the work by the experts
attending the meeting, JRC experts and experts by correspondence.

This is the third report of this type, after last year’s report, produced for the aquaculture sector. This report
provides a comprehensive overview of the latest information available on the structure, social, economical
and competitive performance of the aquaculture sector at the national and at the overall EU level.

Data used in this publication stands from 2008 to 2011, and has been collected within the Data Collection
Framework (DCF). The data collected is reported by totals and segments. Aquaculture companies and their
data, have been classified into different segments made from the combination of the main species produced
(salmon, trout, sea bass and sea bream, carp, other freshwater fish, other marine fish, mussel, oyster, clam
and other shellfish) and the main technology employed (hatcheries and nurseries, on growing, combined,
cages, rafts, long lines, bottom and others). The data analysed covers Income (turnover, subsidies and other
income), Personnel costs (Wages and salaries of staff and Imputed value of unpaid labour), Energy costs,
Raw material costs (livestock costs and feed costs), Repair and maintenance costs, Other operational costs,
Capital costs (depreciation of capital and financial costs), Extraordinary costs, Capital value, Net Investments,
Debt, Raw material volume (livestock and feed), Volume of sales, Employment (Number of persons
employed and FTE national) and Number of enterprises for the years 2008 to 2011. Moreover, turnover and
volume of sales are detailed by species.

On the DCF regulation concerning the aquaculture sector, the collection of freshwater aquaculture is
voluntary, while marine aquaculture is compulsory. Therefore, the DCF data collection is only applied to the
22 EU’s coastal Member States. Belgium, Latvia and Lithuania provided no data under the DCF because most
of their aquaculture production is freshwater based. Germany, Poland and Slovenia submitted marine water
aquaculture data, but not on the freshwater aquaculture. Estonia did not provide data in this data call. The
Netherlands did not provided data for 2011. Greece only provided partial data in this data call, and
consequently these data could not be used in this exercise. The United Kingdom provided detailed cost
structure only for 2011, however it was impossible to calculate some economic indicators (e.g. net profit) on
the aquaculture segment level as the data set was incomplete. Most variables for UK are missing for 2008-
2010. France provided a full set of economic variables on aquaculture segment level for 2010-2011, however
some variables are missing for some segments.

The 2013 Economic Performance of the European Union Aquaculture sector report is structured as follows.
The rest of this section presents the Terms of Reference for this report and lists the experts that participated
in its production. It is followed by the overview of the EU aquaculture sector followed by an analysis of the
structure of the sector and its subsectors (shellfish, marine and freshwater) that contains an analysis on the
main species. Then it contains the 28 national chapters, with the inclusion of Croatia that joined the EU in
2013. It is followed by an analysis of the divergences between the different aquaculture production data
sources, and a discussion of several issues concerning the future collection of aquaculture data under the
DC-MAP. Finally, there are presented the glossary, the list of references used and the appendices.
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2.1 Terms of Reference

Following the latest DCF call for economic data on the EU aquaculture, EWG 13-10 is requested to analyse
and comment on the economic performance of the EU and national aquaculture sectors between 2008 and
2011.

Previous editions of this report have been fundamentally descriptive and have focused more on the
presentation of data. This year's report should provide a more analytical approach notably on the drivers
and aspects of policy relevance in aquaculture.

Analysis for variables and indicators not explored in previous reports should be developed (e.g. debts,
investments, raw material volume and costs).

Additionally, the issue of data quality remains essential for the 2013 report. Data quality checks and data
validation tools will be applied by the JRC. Experts will receive the data tables for the analyses, already
validated, on the first day of meeting.

In 2013, the Annual Economic Report on EU aquaculture should have a special chapter designed to analysis
on this sector.

STECF is requested to provide the Annual Economic Report on Aquaculture sector for 2013 including, at
least, the following sections:

1. A summary containing key findings.
2. EU aquaculture economic overview: drivers and main trends. (It must include specific sections on
aquaculture employment, economic performance, and productivity at EU level)
3. National chapters on the economic performance of the aquaculture sectors, providing:
e  National aquaculture overview

. Recent developments

. Employment and average salaries

. Performance of aquaculture sectors
. Economic indicators

e Description of trends and drivers for change
4. EU analyses of economic performance by aquaculture sub-sector
5. Special topic on analysis of the sector.

2.2 Data collected under the DCF

The economic variables to be collected for the aquaculture industry sector under the Data Collection are
specified in section A of the Chapter IV and in Appendix X of Commission Decision 2010/93/EC of the 18th of
December 2010, on Adopting a multiannual Community programme pursuant to Council Regulation (EC) No
199/2008 establishing a Community framework for the collection, management and use of data in the
fisheries sector and support for scientific advice regarding the common fisheries policy.
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Table 2.1: List of economic variables for the aquaculture sector

Variable group Variable Unit
Income Turnover EUR
Subsidies EUR
Other income EUR
Personnel costs Wages and salaries EUR
Imputed value of unpaid labour EUR
Energy costs Energy costs EUR
Raw material costs Livestock costs EUR
Feed costs EUR
Repair and maintenance costs Repair and maintenance EUR
Other operational costs Other operational costs EUR
Capital costs Depreciation of capital EUR
Financial costs, net EUR
Extraordinary costs, net Extraordinary costs, net EUR
Capital value Total value of assets EUR
Net Investments Net Investments EUR
Debt Debt EUR
Raw material volume Livestock Tonne
Fish feed Tonne
Volume of sales Volume of sales Tonne
Employment Number of persons employed Number
FTE National Number
Number of enterprises Number of enterprises Number

More detail on the parameters can be found in the glossary (section 7).

Data is asked to be reported by segment and in total. Segments are a combination of the main species
cultured and the technology used for their production.

Segments are classified by the following main species:

Salmon

Trout

Sea bass & Sea bream
Carp

Other freshwater fish
Other marine fish
Mussel

Oyster

. Clam

10. Other shellfish

©ONDU A WN R
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Segments are also classified by the technology used:

e  Fish farming:
o Land based:
=  Hatcheries and nurseries
= Ongrowing
= Combined

o Cages

e Shellfish farming
o Rafts
o Longline
o Bottom
o Other

2.3 Participants at EWG 13-10

STECF Members
e Malvarosa, Loretta
External Experts

=  Avdelas, Lamprakis

= Avdic-Mravlje, Edo

= Borges Marques, Ana Cristina
= Chauviere, Marc

=  Cozzolino, Maria

= Davidjuka, Irina

=  Ebeling, Michael

=  Fernandez Polanco, Jose M.
=  Gravino, Francesca

= Guillen, Jordi (chair)

= |Lees, Janek

=  Moura, Carlos

= Nielsen, Rasmus

=  Pienkowska, Barbara

= Pokki, Heidi

= Reese, Allan

= Rodgers, Phillip

= Van Den Burg, Sander

Experts by correspondence

=  Dennis, John

= Nilsson, Pia

=  Papadopoulos, Vassilis
= Stroie, Constantin

= Urumov, Stoyan



JRC experts

=  Borrello, Alessandra
= Contini, Franca

= Hofherr, Johann

=  Motova, Arina

= Natale, Fabrizio

The full list of participants at EWG 13-10 held from the 2 to 6 September 2013 in Ispra, Italy is presented in
the Appendices.

2.4 Chairman’s comments

First, | would like to thank all the people involved in the elaboration of this 2013 Economic Performance of
the European Union Aquaculture sector report. This report has been prepared by the experts attending the
EWG 13-10 meeting in cooperation with the Structural Policy and Economic Analysis Unit of DG Maritime
affairs and Fisheries (DG MARE) who commissioned the work, and the Maritime Affairs Unit of the Joint
Research Centre (action FISHREG).

This report provides a unique comprehensive overview of the latest information available on the structure,
social, economical and competitive performance of the aquaculture sector at the national and at the overall
EU level. After last two year’s report, this is the third one of this type, produced for the aquaculture sector.

Data used in this publication stands from 2008 to 2011, and has been collected within the Data Collection
Framework (DCF). The collection of freshwater aquaculture is voluntary under the DCF regulation, while
marine aquaculture is compulsory. This leads to an important lack of coverage from non-reported
freshwater aquaculture. Sadly, there is even a larger lack of coverage from Member States not submitting all
the requested data.

Even if data quality and the number of data checks have improved, in some of the reported data there were
still remaining quality issues. Considering that it is aimed to reduce the production time of the 2013
aquaculture report and following reports, it is of extreme importance to improve the quality of the data
available at the EWG meeting, in order not to diminish the quality of this report. In the best-case scenario,
data quality problems lead to data resubmissions and delays on the report production. Considering the
reduction in the production time for this report, only limited data checks can be done after the EWG
meeting. Moreover, improvements in the quality of the data available at the meeting would let the experts
more time to focus on more productive tasks than the data checks. Data quality is responsibility of Member
States, and the necessary mechanisms should take in place to avoid delays and further work in the
production of this report.

It is our hope that coverage and quality of the EU aquaculture sector data will increase in the next data calls,
so that future reports on the Economic Performance of the European Union Aquaculture sector will provide
a more accurate image of the EU aquaculture sector and will also be able to provide a much in-depth
analysis of the sector.

From this report, | would like to draw your attention to the EU overview (chapter 3) and the structure of the

sector (chapter 4) where overall aquaculture data are presented. I’'m glad to be able to present results that
confirm the recovery of the aquaculture sector as happened in 2010, after two years of losses.
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EU AQUACULTURE SECTOR OVERVIEW

KEY FINDINGS
Aquaculture production by the 28 European Union Member States (EU-28) reached 1.28 million
tonnes and 3.51 billion Euros in 2011 according to FAO. Volume and value of sales reached 1.35
million tonnes and 4.02 billion Euros in 2011 (DCF).
EU aquaculture production is mainly concentrated in 5 countries: France, Greece, Italy, Spain and
United Kingdom, making up 77% in volume and 76% in value of EU totals.
Production in value increased by 8% while production has been stable (decreased by -0.3%)
compared to 2010, according to FAO data.
Price falls of 2008/2009 during the economic crisis forced inefficient firms out of business and
lead to mergers and acquisitions resulting in a more efficient industry which is now showing a
strong recovery.
Vertical integration into the processing industry has, in some Member States, helped strengthen
profits and add value to fish products often through smoking or packaging.
Almost 90% of the companies in the sector are micro-enterprises. Employment decreased by 5 to
10% to reach more than 80,000 people. There is an important significance of part-time labour.
Female employment made up 29% of EU aquaculture employment and 23% of total FTE.
Profitability for the EU aquaculture sector was also positive in 2011 (ROl was 10% and EBIT margin
13%), confirming the recovery of the sector already registered in 2010.
The major cost items are feed (31%), livestock (18%), other operational costs (18%) and labour
costs (15%) of the total costs. However, there are important variations by sector.
The future evolution of the EU aquaculture sector is uncertain due to the following 3 factors
hindering the full potential of the EU aquaculture sector: fierce foreign competition that brings
market prices down, high labour and capital costs and administrative burdens that slow down
investments in the sector.
There is evidence that the market for farmed fish and shellfish products is capable of continuing
the expansion it has shown in the last twenty-five years and that newer products from some of
the more traditional wild species could be a source of expansion.
Where producers have engaged in organic production and certification they have often
benefitted from increased profit margins especially when supported by Member State schemes
such as those used in Ireland. However caution is needed to prevent cycles of organic 'rebranding'
as a form of product differentiation. In some Member States there is little demand for organic
products and suppliers view the subsector as too niche for major investment.
The requirement for the EU organic aquaculture producers to use at least 50% organic juveniles
could cause some problems to obtain organic juveniles for the production of particular species
(i.e. trout).
The EU has a competitive advantage in the presence of a well-educated work force. It has space
for physical expansion of the industry but often a lack of understanding of the spatial needs and
infrastructure for the industry among the planning authorities.
An important barrier has been the long license application periods of up to three years which
increase uncertainty and risk for start-up businesses. This is largely due to numerous points of
governmental contact required for approval. A 'Single Contact System' has shown, in Norway, to
reduce application time to 6 months. Most Member States would benefit from a reform in the
aquaculture license application process.
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This chapter provides an overview of the structure and economic performance of the EU aquaculture
sector in 2011 and highlights some key trends between 2008 and 2011, based on data obtained from the
latest DCF aquaculture data call and data from FAO.

3.1 Introduction

Aquaculture is the fastest growing animal food producing sector in the world and is an increasingly
important contributor to global food supply, food security and economic growth. Capture fisheries
production worldwide accounted for 94.6 million tonnes in 2011 (83.5 million tonnes from marine
fisheries and 11.1 million tonnes from inland fisheries). Production from world capture fisheries has been
fluctuating around 90 million tonnes per year during the last two decades. On the other hand,
aquaculture production shows an increasing trend that led to a production of 83.7 million tonnes globally
in 2011, as can be seen from figure 3.1. It should be noted that the aquaculture production includes the
production of near 21 million tonnes of aquatic plants.

In 2011, aquaculture represented 47% of the total seafood production in the world, valued at 97.7 billion
Euros (136 billion USD)". This is a substantial increase. However, as shown by figure 3.1, this increase has
not been facilitated by EU Member States but predominantly by Asia. Asia produces 91% of the world
aquaculture production in weight and 79% in terms of value. Europe represents only 3.2% of the world
aquaculture production in volume and 8.2% in value. Having said this as EU capture fisheries have
reduced in volume, aquaculture has become relatively more important to the seafood production mix
over the period from 1990 to 2011.

Capture fisheries production in the EU-28 accounted for 5.1 million tonnes in 2011 (5.0 million tonnes
from marine fisheries and 0.1 million tonnes from inland fisheries).

' The exchange rates used follows the European Central Bank exchange rate data. For 2011: 1 EUR equals to 1.392 USD.
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Figure 3.1: World and EU-28 seafood production (capture and aquaculture): 1990-2011.
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Source: FAO, 2013
3.2 The EU aquaculture sector

Aquaculture production by 28 European Union Member States (EU 28) reached 1.28 million tonnes and
3.5 billion Euros in 2011 (FAO, 2013). Croatia as a new Member State has been included in this analysis,
even if it evaluates pre-2012 data.

The EU (28) represents 1.5% of the world aquaculture production in volume and 3.5% in value.

EU aquaculture production is mainly concentrated in 5 countries: France, Greece, ltaly, Spain and United
Kingdom. Figures 3.2 and 3.3 show the significance of each Member State’s aquaculture in the relation to
the total EU aquaculture production, in both weight and value.

Spain, with 21% of the total EU production in volume, is the largest aquaculture producer in the EU,
followed by France (18%), United Kingdom (14%), Italy (13%) and Greece (11%). These five countries
account for 77% of the total EU aquaculture production in weight (FAO, 2013).
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Figure 3.2: Aquaculture in EU per MS in weight terms: 2011.
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In terms of value, United Kingdom is the largest EU producer with 20% of the total EU aquaculture,
followed by France (19%), Greece (15%), Spain (12%), and Italy (10%). These five countries are responsible

for 76% of all the EU aquaculture value (FAO, 2013).

Figure 3.3: Aquaculture in EU per MS in value terms: 2011.
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Source: FAO, 2013
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It should be noted that Spain has the largest aquaculture production volume (21% of the total EU
production), but only fourth in value (12% of the total EU production). This is because 77% of the Spanish
aquaculture production in volume comes from mussel production but represents only 27% in value due to
the low market value of mussels (around 0.53 Euros per Kg.) (FAO, 2013).

The social importance of the aquaculture industry does not always reflect the contribution made, of
volume or value, to the EU totals. From an employment perspective shellfish production can be very
labour intensive and so could therefore be thought to have a greater social impact than a more capital
intensive production technique. In some countries (such as Slovenia) and sectors (such as shellfish
gathering), unpaid labour is common where businesses are small and family owned or run.

3.3 Data coverage for the elaboration of this report

Data on the EU aquaculture sector has been requested under the Data Collection Framework (DCF) (cf.
Council regulation, European Commission (EC) No 199/2008 of 25™ February 2008) for the years 2008-
2011.The call for data was issued by DG MARE on the 13 May 2013. Member States were requested to
submit the data within 1 month of the call, making the submission deadline the 13 June 2013.

All EU Member States are required to collect and provide data on salt water aquaculture while the
collection of data on freshwater aquaculture is not compulsory. The Data Collection Framework (DCF)
requires data quality assurance by Member States. Data checks were performed by the JRC trough the
comprehensive analysis of the data submitted and by experts attending the meeting to elaborate this
report. This leaded to data resubmissions by countries after the deadline and even after the EWG
meeting.

This was already a third call for aquaculture data from Member States. Although there was an
improvement in the quality of the data submitted compared to the previous calls, there are still issues
with several parameters that Member States are working to improve. The main data coverage issues in
the report are summarised in the following points:

Under the DCF, the submission of marine aquaculture data is compulsory while the submission of inland
freshwater aquaculture data is voluntary. Therefore, aquaculture data is not requested from the EU
landlocked countries (Austria, Czech Republic, Hungary, Luxemburg and Slovakia). According to FAO
figures, aquaculture production in these Member States accounted for around 3% of the total EU
aquaculture production in 2011°

Aquaculture production in Belgium, Estonia, Latvia and Lithuania is based on freshwater species that are
not mandatory and, hence these MS did not carry out a data collection system for the aquaculture sector
within the DCF framework. Nonetheless, according to FAO, the production of these countries is minor
compared to the overall European level (around 0.3% of the EU total aquaculture production in 2011).

2Fp0 production data have been used for estimation of the coverage in this chapter.
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Germany, Poland and Slovenia only reported the mandatory marine aquaculture data, while the fresh
water aquaculture production is dominating in these countries. The unreported freshwater aquaculture
production from these Member States accounted for around 4% of the EU aquaculture production in
2011.

Greece reported partial data during this data call, providing data on structure of the sector, employment
in terms of number of employees, weight of sales and turnover. Greek aquaculture production is rather
significant, representing 11% in weight and 15% in value of the EU aquaculture production in 2011.

The Netherlands only provided data for 2008 — 2010. Missing 2011 Dutch aquaculture production
represents 3% in weight and 2% in value of the EU aquaculture production.

The United Kingdom provided detailed cost structure only for 2011, however it was impossible to
calculate some economic indicators (e.g. net profit) on the aquaculture segment level as the data set was
incomplete. Most of variables are missing for 2008-2010.

France provided a full set of economic variables on aquaculture segment level for 2010-2011, however
due to some missing variables for some segments (representing around 5-7% of overall national turnover)
it was impossible for the country to provide all indicators on the national total level representing 100% of
the production.

Croatia joined EU in the middle of 2013. It was not obligatory for the country to provide any data during
the data call, however short analysis of the FAO data had been included to this report. This countries
aquaculture production accounted 1% of the overall EU 28 weight and 1.4% of value.

Moreover, Poland and Romania provided data for 2009 - 2011, but not for 2008. Only national total
estimates been provided by Cyprus and Bulgaria.

Therefore, EU aquaculture production for EU 28 has been analysed by including FAO data to fill in the
missing turnover and volume of sales parameters in this report. 2011 data on national level (i.e. number
of companies, employees) is available for around 75-90% of total value of EU 28 production. The
necessary economic variables for full economic performance of EU aquaculture sector on national level is
available for around 70% of value of production, while full economic performance on segment level
covering around 50% of EU 28 aquaculture production.
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3.4 Economic performance of the EU aquaculture sector
Table 3.1, reports the number of enterprises, total sales volume, turnover, employment measures in FTE
and mean wages for the analysed EU countries in 2011.

The values reported in table 3.1, have been complemented with FAO data mainly to overcome the lack of
some Member States freshwater aquaculture data (FAO data reported in red).

Table 3.1: Economic Indicators for the EU (28) aquaculture sector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
thousand
number tonnes million € number number thousand €
Austria 2.2 = 19.3 =
Belgium 0.0 = 0.2 =
Bulgaria 288 = 4.1 10.0 270 270 s 2.4 an
Croatia 12.8 =+ 50.6 =
Cyprus 15 4.7 s 30.6 < 292 s 276 11.1
Czech Republic 21.0 44.5
Denmark 135 =+ 40.5 = 145.8 437 = 299 70.4 =
Estonia 0.4 = 1.6
Finland 132 = 10.1 s 56.7 i 445 s 349 i 38.0 s
France 3290 = 283.1 = 898.5 18522 =& 10658 = 24.8
Germany 39.1 = 85.9 =
Greece 1017 = 121.8 = 523.3 = 5559 =F
Hungary 15.6 s 30.3
Ireland 292 = 448 = 128.5 1748 958 = 26.7 =
Italy 587 = 157.0 =+ 4229 = 5076 = 2116 = 31.0 F
Latvia 0.5 = 1.1 s
Lithuania 3.3 7.2
Luxembourg 0 0 = 0= 0 0
Malta 6 = 3.8 % 50.5 = 189 = 165 . 18.1 =
Netherlands = 425 = 81.2 =
Poland 4 =F 29.0 =+ 61.6 =
Portugal 1453 = 7.9 n 56.8 2316 = 1749 7.2 =
Romania 201 =+ 8.4 = 16.4 == 1316 = 1047 = 6.3
Slovakia 0.8 s 2.2 i
Slovenia 1.4 3.4
Spain 3059 = 276.9 501.1 27180 6639 21.2
Sweden 153 = 14.5 47.5 392 = 263 u 50.6
United Kingdom 575 199.0 =+ 740.3 3064 =F 2671 23.3 s
Total EU 11226 =+ 1345.3 = 4018.0 66905 = 27549 =F 23.0 s
FAO data
DCF data
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As it can be seen one of the first challenges is that data is not known reliably for all of the key economic
indicators for all of the 28 Member States. A further issue is that there is such variation between countries
in their performances which is linked to a number of factors such as climate conditions, domestic
demand, capital or labour productivity and the species farmed.

Number of companies

Available data (from 15 countries) reports more than 11 thousand companies in 2011°. We estimate,
however, that in the EU (28) the total number of companies with aquaculture as their main activity could
be between 14 and 15 thousand®.

The majority of the companies in the EU aquaculture sector are micro-enterprises (with less than 10
employees). In 2011, these comprised 87% of all aquaculture enterprises in the EU>. These micro-
enterprises tend to be family owned and run and are usually small scale rather than large companies
using capital intensive methods. The number of companies with more than 10 employees has been
increasing from 9% in 2008 up to 13% in 2011.

Total Sales Volume

The total sales volume for the EU (28) aquaculture sector, using DCF and complemented with FAO
production data, is estimated to be 1.35 million tonnes in 2011. This corresponds to a -1% decrease in the
figure reported last year (1.36 million tonnes). EU-28 production reported by FAO was stable between
2010 and 2011 with 1.28 million tonnes for both years. FAO data shows a decreasing trend in the EU-28
aquaculture production for more than 10 years.

DCF data on Total Sales Volume was complemented with FAO production data to provide an overview of
all 28 EU Member States. Both, FAO and EUROSTAT report data on production, however, their definition
of production is based on first sales®. Hence, DCF, Eurostat and FAO report sales, but DCF data may not be
identical to Eurostat and FAO data due to differences detailed in section 6.

3 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Greece, Ireland, Italy, Luxembourg, Malta, Portugal, Romania,
Spain, Sweden and the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not
refer to the national total. Available data from these 15 countries correspond to about 90% of the total EU production in weight
and value.

* The same figure was estimated in the 2011 and 2012 aquaculture reports (STECF, 2012 and 2013). The 2011 report included 108
Belgian, 21 Lithuanian and 1,177 Polish enterprises. Data reported in this data call for the Netherlands show the existence of 124
companies in 2010. Available data also suggests that the total number of enterprises has not changed significantly, but Bulgaria
Italy and Romania have suffered a relevant decrease in the number of companies in 2011.

> In the EU aquaculture sector, and based on data reported as detailed in footnote 2, enterprises with 5 or less employees
represented 75% of the EU aquaculture companies in 2011, followed by enterprises with more than 10 employees (13%) and
then enterprises with 6 to 10 employees (12%).

® Article 2, of the EC Regulation No 762/2008 of the European Parliament and of the Council of 9 July 2008 on the submission by
Member States of statistics on aquaculture and repealing Council Regulation (EC) No 788/96, defines “production” as the output
from aquaculture at first sale, including production from hatcheries and nurseries offered for sale. It should be noted that total
sales it is used as an estimate of total production. Even both variables can have a similar evolution over time, they can be
different year by year. This happens because companies may decide to keep more or less fish on stock depending on the
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As it can be seen in figure 3.4 the national importance of the aquaculture sector is very varied with a quick
and sever tail off from those countries who have posted large figures for turnover to those with negligible
sectors.

Figure 3.4: Total sales volume and turnover in the EU Aquaculture sector per MS: 2011.
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The total value of sales (or turnover) from the EU (28) aquaculture sector is estimated to have reached
4.02 billion Euros in 2011. In the 2012 report, the turnover of the EU aquaculture sector reached 3.58
billion Euros. This increase is not so significant when looking at FAO production value data alone, from
3.26 billion Euros in 2010 to 3.51 billion Euros in 2011 (FAO, 2013).

This larger increase in the reported data could be explained in part due to the inclusion of Croatia (50.6
million Euros) and a better country coverage of DCF data compared to last year report. DCF data on
turnover has been complemented with FAO production value data to provide an overview for all 28 EU
Member States’.

economic expectations, and because there are long-live species that may take several years to grow. On this last case, production
(in weight terms) takes place every year, but the sale may only take place at the last year of the production.

’ As explained for the production volume, both, FAO and EUROSTAT report data on production, however, their definition of
production is based on first sales. Hence, DCF, Eurostat and FAO report sales, but DCF data may not identical to Eurostat and FAO
data due to differences in the reference population
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Employment and FTE

From the available data we estimate that the EU (28) aquaculture sector directly could employ more than
80,000 people®. Current data suggest that the total employment has decreased by 5% to 10% from 2010°.
From figure 3.5 you can see that employment has a tendency to be more skewed than values of output
especially in regards to total employees. This can be partially explained by the type of aquaculture
undertaken and whether it can be considered highly labour intensive as well as the overall size of the
national industry.

Figure 3.5: Total Employment in numbers and FTE in the EU Aquaculture sector per MS: 2011.
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For these 14 countries it has been reported a total employment in full time equivalents (FTE) of 27,460
FTEs for 2011 confirming the employment decrease from 2010.

The EU aquaculture sector has an important component of part-time work. This evident from the
proportion of employment measured in full time equivalents (FTE) and total employment. The lower the
ratio the more part-time or seasonal work exists; while the higher (closest to 1) the ratio is, the
occupation is more full time. Current available data shows that the ratio for the EU aquaculture sector in
2011 was 45% .

8 Current data stand for 15 countries: Bulgaria, Cyprus, Denmark, Finland, France, Greece, Ireland, Italy, Luxembourg, Malta,
Portugal, Romania, Spain, Sweden and the United Kingdom. Data from Germany, Poland and Slovenia have not been included
because they do not refer to the national total. In the 2011 aquaculture report there were also included 5,642 employments in
Poland and 255 employments in the Netherlands. Hence, by extrapolation data suggest that the EU 28 aquaculture sector could
employ between 80 and 85 thousand persons.

? Data available from the 15 countries detailed in footnote 8 show a 8.8% decrease in the total employment reported.
19 Data available from the 15 countries detailed in footnote 8 with the exception of Greece that did not reported FTE values.

1 Data available from the 14 countries detailed in footnote 10.
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The importance of this part-time and seasonal employment in the EU aquaculture sector is due to the
importance of the shellfish sector that has a significant percentage of part-time and seasonal work.

Data available show that women accounted for the 27% of the EU aquaculture sector employments, but
only 23% when measured in FTE in 2011,

Mean wages

Available data (from 13 countries) suggest that the average wage (per FTE) for the EU aquaculture sector
in 2011 was about 22,965 Euros per yearB. This shows a 9.4% increase in salaries; however, salary
increases were not perceived in all countries. In fact, there was a salary increase in 7 of the 13 countries.

Figure 3.6: Average wage in the EU Aquaculture sector per MS: 2011.
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There is a lot of variability within the salaries paid in each country and subsector. The salaries varied from
about 2,360 Euros per year in Bulgaria to 70,373 Euros per year in Denmark. The variability per subsector
and country is going to be analysed in more detail in the next chapter.

12 current data on employment in number by gender stand for 14 countries: Bulgaria, Cyprus, Denmark, Finland, France, Ireland,
Italy, Luxembourg, Malta, Portugal, Romania, Spain, Sweden and the United Kingdom. While employment by gender measured in
FTEs corresponds to 13 countries, the previous 14 countries with the exception of the United Kingdom. Data from Germany,
Poland and Slovenia have not been included because they do not refer to the national total.

B The average wage is calculated as the sum of the costs in wages and salaries and the imputed value of unpaid labour divided by
the total number of employees in FTEs. Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta,
Portugal, Romania, Spain, Sweden and the United Kingdom. Data from Germany, Poland and Slovenia have not been included
because they do not refer to the national total.
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Table 3.2: Economic Performance Indicators for the EU aquaculture sector: 2011.

Labour Capital Future Expectation
Country productivity productivity Indicator
million € million € thousand €/FTE
Bulgaria 8.1 . 7.1 e 110.6 s 29.9 = 125.0 s 14.2 s 58.6 =
Cyprus 12.5 s 9.8 . 37.3 45.3 = 47.5 s 4.0 83.0 %
Denmark 36.9 9.5 i 5.7 s 123.4 22.0 s 2.6 uin 25.3
Finland 17.5 1.2 = 1.2+ 50.2 = 18.1 = 7.0 un 44.6 =
France* 401.6 = 108.2 = 9.8 = 40.4 = 36.5 0.2 ufn 37.6 i
Ireland 53.6 = 22.7 23.3 s 55.9 i 55.2 -2.1 42.2
Italy 155.7 = 73.4 = 10.5 s 73.6 = 22.2 31.4 s 41.1 =
Malta 12.2 = 10.5 97.7 i 73.7 = 113.3 s -13.7 s -231.9 i
Portugal 38.8 16.2 = 6.6 an 22.2 15.7 s 2.6 97.0
Romania 12.4 =F 7.6 = 10.3 i 11.8 s 16.7 s 0.4 = 84.2 =
Spain 198.8 31.7 u 3.5 30.0 = 22.1 -1.9 s 95.5 =
Sweden 23.3 9.2 14.9 88.7 37.9 s 1.1 27.0 =
_UnitedKingdom  2062— 980 130 6744  327% 22 696
Total EU 1177.6 = 405.1 .t 10.0 i 44.0 29.1 4.9 =F 59.2 .
*National totals are based on the data provided by segments
Gross Value Added

Available data (from 13 countries) report that the EU aquaculture sector provided in 2011 about 1.18
billion Euros in Gross Value Added™. Considering a similar economic structure, it could be estimated that
the GVA for the EU (28) aquaculture sector could had been more than 1.5 billion Euros in 2011.

Figure 3.7 shows that income in the EU aquaculture sector is mainly originated in the marine and shellfish
sectors, followed by the freshwater and hatcheries and nurseries. Instead, most of the GVA and EBIT is
generated in the shellfish sector, followed by the marine, freshwater and hatcheries and nurseries.

14 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total.
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Figure 3.7: EU Aquaculture economic performance by subsector: 2011.
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Operating Profit or EBIT (Earnings Before Interest and Taxes)

Available data (from 13 countries) confirms that in 2011 the EU aquaculture sector has continued to
obtain profits, as in 2010, after suffering losses in 2008 and 2009.

The profitability for these 13 Member States measured in EBIT terms was almost 405 million Euros™. It is
important to notice that all the 13 Member States that reported data to calculate this indicator in 2011
had positive profits.

Operating Profit (EBIT) margin and ROl (Return On Investment)

Data available (from 13 countries) confirms the recovery in the profitability of the EU aquaculture sector
in 2011. The operating profit margin is estimated at around 13% for 2011'°. The operating profit margin
or EBIT ratio is obtained by dividing the EBIT by the turnover. However, the return on investment for
aquaculture, which is a better measure of long term viability, was 10% in 2011,

> Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total.

16 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total. The EBIT ratio could not be calculated for the United Kingdom in 2010. Hence, the EBIT ratio (from 12 countries, excluding
the United Kingdom from the 13 countries previously cited) in 2011 was 13.0%, a slight variation from 2010, when the EBIT ratio
(from the same 12 countries) was 12.8%.

17 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total. The ROI could not be calculated for the United Kingdom in 2010. Hence, the ROI (from 12 countries, excluding the United
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Labour productivity

Reported data (from 13 countries) shows that the labour productivity for the EU aquaculture sector was
about 44 thousand Euros per FTE in 2011, This represents a 14% increase from 2010.

The mean wage (23 thousand Euros) represented in 2011 the 52% of the total labour productivity. There
is again a large variation between member states in this regard. Bulgaria had labour productivity of 2.4
thousand Euros whereas Denmark labour productivity was 123.4 thousand Euros.

Capital Productivity

Reported data (from 13 countries) shows that the capital productivity for the EU aquaculture sector was
about 29.1% in 2011". This represents a 15.7% increase from 2010.

Equity ratio

The equity ratio is a financial ratio that indicates the relative proportion of own capital in the sector own
assets. Available data (from 13 countries) show that the equity ratio was 59.2% in 2011%°. This ratio is
relatively high, in part due to the high equity ratio for the Spanish aquaculture sector (95.6%). This high
ratio does not match with reality according to alternative accountancy based sources and the overall ratio
is expected to decrease with data quality improvements. Due to high variations on the availability of data
by Member State further analysis should be done at a more detailed level.

Future Expectations Indicator (FEI)
The FEI (STECF, 2011) indicates whether the industry in a sector is investing more than the depreciation of

their current assets. With data from 13 countries the FEI for the EU aquaculture sector was estimated at
4.9%". Therefore, the industry is investing itself, and consequently should have positive expectations on

Kingdom from the 13 countries previously cited) in 2011 was 8.8%, an increase from 2010, when the ROl (from the same 12
countries) was 6.9%.

'8 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total.

19 Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total.

2% Data are available for Bulgaria, Cyprus, Denmark, Finland, France, Ireland, Italy, Malta, Portugal, Romania, Spain, Sweden and
the United Kingdom. Data from Germany, Poland and Slovenia have not been included because they do not refer to the national
total. The equity ratio could not be calculated for the United Kingdom in 2010. Hence, the ROI (from 12 countries, excluding the
United Kingdom from the 13 countries previously cited) in 2011 was 57.5%, an increase from 2010, when the equity ratio (from
the same 12 countries) was 55.3%.

21 Data are available for Bulgaria, Cyprus, Denmark, Estonia, Finland, France, Ireland, Malta, Portugal, Romania, Spain, Sweden
and United Kingdom. Data from Germany, Italy, Poland and Slovenia have not been included because they do not refer to the
national total. The Future Expectations Indicator could not be calculated for the United Kingdom in 2010. Hence, the ROI (from 12
countries, excluding the United Kingdom from the 13 countries previously cited) in 2011 was 6.0%, a decrease from 2010, when
the FEI (from the same 12 countries) was 10.9%.
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the future development of the sector. However, as it has been said for previous indicators there is the
need to look at it at a more detailed level, by sectors, as it is done in next chapter.

3.5 The EU aquaculture by country

Austria

The Austrian aquaculture sector produced 2.2 thousand tonnes of fish in 2011 valued at about 19.3
million Euros (FAO, 2013). Austria produces no marine or shellfish aquaculture. A fall in production weight
of less than 1% was displayed from 2010 to 2011 in freshwater aquaculture bringing the total production
down from 2,167 tonnes to 2,160 tonnes. This is still 73 tonnes above that of 2008. The value of
production has also fallen more sharply over the past year by 5% from € 20,365 thousand to 19,338
thousand Euros. As with weight this figure is larger than pre 2010 figure which, in 2008, was at 12,803
thousand Euros and so production in 2011 were 51% higher than in 2008. In 2011 rainbow trout
represented 56% of the weight and 55% of the value, with other important species including common
carp and brook trout.

Belgium

The Belgian aquaculture sector only produced 49 tonnes in 2011, valued at about 230 thousand Euros
(FAO, 2013). Belgium produces no marine or shellfish aquaculture. Rainbow trout was the main species
produced by the Belgian aquaculture sector, representing the 73% in weight and 68% in value of total
production. However, production in both weight and value shows significant variations overtime that
should be analysed if they are due to real production oscillations or data collection inaccuracies.

Bulgaria

In 2011, the Bulgarian aquaculture sector sales reached 4.1 thousand tonnes, a 10% increase from 2010.
In fact, DCF shows a steady increase for the period 2008-2011 (+41%). Sales in 2011 were valued at about
10.04 million Euros, a 4% increase from 2010. However, there is been an important decrease in the sales
value since 2008 (-54%). Production trends in both weight and value reported by FAO are different from
DCF sales figures and show no significant variations in production between 2008 and 2011. The main
species produced are rainbow trouts representing 45% in weight and 76% in value of total Bulgarian
production in 2011. Common carp represented the 18% in weight and 8% in value, while Mediterranean
mussel represented the 15% in weight and 5% in value of the total Bulgarian production in 2011.

Croatia

The Croatian aquaculture sector produced 22.6 thousand tonnes of produce in 2011. This production was
valued at about 50.6 million Euros (FAO, 2013). Within this; marine aquaculture production decreased to
6.1 thousand tonnes and 38 million Euros, while freshwater aquaculture grew to 6.3 thousand tonnes and
12.1 million Euros in 2011 (FAO, 2013). From this we can see that the overall value of marine aquaculture
products is much higher than that of freshwater aquaculture products. Total sales weight fell by 8% but
this was largely down to an 80% fall in shellfish aquaculture output. Croatia has a diverse and fairly evenly
distributed aquaculture sector as demonstrated by the percentages of the top 5 species produced in
terms of weight (common carp 22%, European seabass 22%, rainbow trout 19%, gilthead seabream 13%
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and Atlantic bluefin tuna 13%). The value of produce is slightly less evenly distributed as Atlantic bluefin
tuna makes up 38% of output value.

Cyprus

In 2011, marine aquaculture production was 4,592 tonnes with a value of 26.7 million Euros. Also, marine
hatcheries produced slightly more than 23 million fingerlings with a value of 3.4 million Euros. Regarding
freshwater aquaculture, in 2011 production was 67.5 tonnes valued at 555 thousand Euros. In Cyprus,
there are nine marine fattening farms using intensive offshore cage farming techniques. They mainly
culture seabream (Sparus aurata), seabass (Dicentrarchus labrax), meagre (Argyrosomus regius), rabbit
fish (Siganus rivulatus) and pandora (Pagellus erythrinus). The most important cultured marine fish
species are seabream and seabass with 3,000 tonnes and 1,500 tonnes respectively. There are also eight
freshwater aquaculture farms mainly constituted of concrete tanks with their water intake coming from
neighbouring springs and rivers, all located on Troodos mountains. The fish farms, are mainly focused on
the fattening of freshwater fish species such as rainbow trout (Oncorhynchus mykiss) and sturgeon
(Acipenser baerii). Some of these farms also operate as fish hatcheries.

Czech Republic

The Czech aquaculture sector produced 21 thousand tonnes in 2011 valued at about 44.5 million Euros
(FAO, 2013). The Czech Republic produces no shellfish or marine aquaculture products. Mild growth has
been shown both in the weight (21 thousand tonnes) and value (45million Euros) of freshwater produce
showing growth of 3% and 10% respectively. Overall this indicates a rise in value of produce holding
weight constant. 86% of the weight and 83% of the value of this production is made up of common carp.

Denmark

In total, the Danish aquaculture sector produced 40,454 tonnes in 2011, which corresponded to a
decrease of 4% from 2010 to 2011. On the other hand, the total value of the production was 144 million
Euros in 2011, which corresponded to an increase of 7% over the same period. From 2008 to 2011, the
total volume decreased by 9%, whereas the total value increased by 13%. The main species produced is
rainbow trout which comprises 94% of the weight and 91% of the total aquaculture output in Denmark.
This is mostly for export and 90% of the trout is exported to Germany meaning 81% of all Danish
aquaculture is exported to Germany.

Total employment is virtually unchanged (0.2%) from 2010 to 2011 at 437employess, 393 of which are
male. Female total employment has fallen -12% over the same period and female FTE has fallen -9%. In
contrast male employment has risen by 2% and male FTE has risen by 4%. 86% of the Danish enterprises
had less than 5 employees in 2011. The number of enterprises has fallen -14% following the four year
trend.

Profitability shows a marked improvement when compared to 2010 as EBIT rose 89% to reach 9.5million
Euros and net profit rose 482% to 5.6million Euros. Having said this only 'trout cages' of the four main
segments (trout combined, trout cages, other freshwater fish species combined and mussels long line)
returned a positive net profit value.

Estonia
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The Estonian aquaculture sector produced 388 tonnes in 2011, which was 32% less than the year before.
The production was valued about 1.5 million Euros which is a fall of -24% on 2010. Both sales weight and
value fell consecutively over the period from 2008 to 2011. There is a small production of fish eggs and
juveniles which, in 2011, was 1 million.

The Estonian aquaculture sector is comprised of around 20 companies, the majority of which are family
owned and run. This can make investment very challenging especially when the lack of availability of
credit is considered. Rainbow trout is the most important species as it represents 86% of the quantity and
84% of the value of Estonian fish stocks. The next most important species is the common carp however
this only represents 10% of the total quantity.

Finland

In 2011 total sales volume was 10 thousand tonnes which showed a 20% increase on the 2010 figures
whilst sales demonstrated a 13% rise in value from 2010 to reach a value of 57 million Euros. While this is
an improvement from 2011 the value is a more than 10 million Euros less than it was in 2008. For both
weight and value the main contributor is freshwater aquaculture.

93% of the 132 enterprises engaged in Finish aquaculture have equal or less than 5 employees and overall
the number of enterprises shrank by -10%. Total employment however increased by 24% to 445 people
with FTE improving for both men (+18%) and women (+27%) whilst at the same time the average wage
rose by 2% and the net effect of this is that labour productivity has fallen by -13%.

Overall the aquaculture industry was in net profit of 1.3 million Euros but this was a fall of -71% on the
previous year. Almost identical figures were posted for EBIT. Whilst this shows the industry as a whole is
narrowly profitable this varies between market segments. The Cages and Hatcheries & Nurseries
segments returned profits of €0.7 million and € 2.2 million respectively while the Combined and On
Growing segments made losses of 1.2 million Euros and 0.5 million Euros. As you can see those two
segments that posted profits are both still vulnerable at a time of economic uncertainty.

France

The total sales of the French aquaculture sector in 2011 were 283.1 thousand tonnes and 898.5 million
Euros as turnover. From 2010 to 2011, the sales volume decreased by 10% but turnover increased by 2%.
The French aquaculture sector is largely dominated by bivalve molluscs farming. In weight, shellfish
farming ranks first with a production of 240.7 thousand tonnes (85% of national total) and 719.1 million
Euros for turnover (80%). The second group is the freshwater fish sector with 36.1 thousand tonnes (13%)
and 119.9 million Euros (13%).

All aquaculture sectors made a positive net profit in 2010 but this parameter became negative in 2011 for
freshwater farming sector. Three segments have a ratio of net profit to the total income greater than
15%: oyster other (23%), mussel culture on bottom (19%), sea bass and sea bream hatcheries (16%). All
segments get a ratio of gross value added to total income higher than 35% except for trout on growing.

Germany

Germany is collecting economic data under the DCF for marine species only (blue mussels). The most
recent data are from the Aquaculture survey 2012 (Federal Statistical Office, 2012). 4,762 facilities are
reported with a production volume of 39,202 tonnes, including about 21,000 tonnes of marine
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aquaculture production of blue mussels. About 18,000 tonnes freshwater finfish production consisting of
11,000 tonnes of trout and salmonids and 5,400 tonnes of carps and cyprinids are listed. 100 tonnes are
from Crustaceans, roe and caviar and some algae. About 900 tonnes are declared as organic products. 2/3
of the production volume goes to the gross market, about 10% directly to consumers. Production of Blue
Mussels is concentrated at the German North Sea Coast with companies in the States of Schleswig-
Holstein and Lower Saxony. The volume of production differs from years to year as it very much depends
on the natural seed fall, but the increase in 2011 was unusual.

Greece

Total sales weight fell by -1% over the period from 2010 to 2011 to 121 million tonnes. This however does
represent a 5.7% increase on the 2008 figure but is the second consecutive annual fall from the peak in
2009. Sales value also fell from 2010 (-2%) to 523 million Euros. Marine finfish aquaculture makes up 80%
of the volume and 92% of the total aquaculture value however shellfish and freshwater production are
very important as they support rural employment. Shellfish and freshwater farms are mostly small and
family owned whereas finfish farms are predominantly large and vertically integrated.

1017 different farming sites existed in 2011 and this number had been stable since 2008. Of these 1017
farms, 704 of them have employment of 5 people or less. The total number of employees however has
fallen by -8% reflecting the on-going restructuring and concentrating of the market.

Due to a lack of data it is hard to comprehend the profitability of the market, and market segments,
however it is clear that it is going through major changes. The bankruptcy of a large trout producer
contributed heavily to the decline in output however this softened a declining sales value to only a -24%
fall by restricting supply. The situation is made worse by rising costs of energy, fish feed and financial
costs as well as by a shortfall of credit.

Hungary

The Hungarian aquaculture sector produced 15.6 thousand tonnes in 2011. This production was valued at
about 30.3 million Euros (FAO, 2013). This represents a rise in volume of 9% from 2010 and is almost
equal to the levels reached in 2008 showing good recovery from the economic crisis. Sales value also rose
but by 8% and this is still around 1 million Euros under the value of 2008 showing that values have fallen
over the time period. Fish eggs and juveniles production fell to zero in 2010 and has not recovered from
this.

Common carp was the main species produced by the Hungarian aquaculture sector, representing 69% in
both weight and value of total production in 2011. Other important fish species are north African catfish,
silver carp, grass carp (=white amur) and wels catfish.

Ireland

In 2011 sales weight had fallen by -4% on the previous year meaning a volume of 45 thousand tonnes was
posted. While this was the second consecutive annual fall it is comparable to the figure from 2008. Within
this, output from Hatcheries & nurseries, Freshwater and Shellfish segments all increased and it was just
the marine sector that shrank (-21%). In contrast, the sales value of the overall market rose by 5% to 128
million Euros with the Shellfish and Hatcheries and nurseries sharing the positive growth between them
with growth of 23% and 30% respectively. Blue mussels represented 28% of the sales volume but only 9%
of the value whereas Atlantic salmon represented 27% of the volume but 57% of total value.
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Total enterprises fell by -4% to 292 of which 209 employ 5 people or less. These enterprises employed
1748 people showing a 2% increase on the previous year although between 2008 and 2011 employment
fell by -11%. FTE for the period also fell (-26%) and at the end of the period represented 958 employees.
The female FTE figure increased by 13% but was still very low. Having said this, labour productivity for the
period had risen by 160% to 55 thousand Euros but the average wage fell -10% to 26.7 thousand Euros.

Overall the Irish aquaculture was profitable in 2011 posting net profits of 21.8 million Euros and EBIT of
22.7 million Euros both increasing by 16% on the previous year and looking resilient when considered that
both these figures were narrowly negative in 2008. Within this only the mussel long line segment was
unprofitable of the 4 major segments. This may partially be down to bay closures due to red tides.

Italy

In total, production fell 114 thousand tonnes in volume (-42%) and 162 million Euros (-25%). Freshwater
produce carried the highest sales value at 206 million Euros which is over 50% of overall aquaculture
values (-22% on 2010). Whilst sales weight and value fell in all segments (marine, shellfish, freshwater)
the marine sector was the worst affected showing a fall of -25% in weight but a fall of -49 in value
demonstrating a loss of value of produce. Both industry costs and incomes fell resulting overall in a -34%
fall in GVA to 155 million Euros. Total employment in the industry is 5,076 (42% FTE), a fall of -13% on
2010 and average wage has fallen -20% to 31 thousand Euros.

A formal definition of an aquaculture farmer has been introduced by Legislative Decree no. N.228/2001
representing greater social security and legal status for farmers. This is no surprise as the aquaculture
sector comprises 43% of the volume of the total Italian fishery production although this has fallen from a
59% share in 2010. It is worth noting that the data from 2008-2011 indicates this fall is due to an
unusually good year for Italian aquaculture in 2010.

Overall, employment in the industry has fallen with the number of enterprises decreasing by -15% with
this fairly evenly distributed amongst small, medium and large businesses. Female employment has fared
better than male employment which have risen by 94% and fallen by -24% respectively. Female FTE has
only increased by 25% and overall FTE has fallen -25%. Males make up 90% of the industry FTE.

If we look at the industry over the last 3 years we can see some positive trends. Capital productivity
increased from 15 to 22% over the period and return on investments increased from 5 to 10%. The FEI
also improved from 19 to 21 indicating the medium to long term confidence in the market as more
resources are allocated towards increased production capacity. Having said this, the debt structure
worsens over the period.

Latvia

Latvian aquaculture produces only freshwater produce and some fish eggs and juveniles due to the fact
that it is landlocked. In 2011 the market produced 545 tonnes of produce which was a fall of -1% on the
previous year. The volume of output was very constant over the period of 2008 to 2011. The value of
output rose from 2010 to 2011 by 6% to 1.1 million Euros but this represents a fall of -27% from 2008
(FAO, 2013). Fish eggs and juveniles production fell by -67% to 12 million. Common carp is the most
important market segment as it represents 82% of the volume and 64% of the total market value.

In 2011 there over 140 aquaculture farms however only 55 of these were registered as economically
active. Instead most firms are small with 10 or less employees. This market structure can prevail as there

45



are no quotas or restrictions in place for aquaculture and so there are few entry barriers. Total
employment has increased from 326 in 2008 to 341 in 2011 however productivity of labour is very low.

Lithuania

Lithuanian aquaculture sector produced 3.3 thousand tonnes valued about 7.3 million Euros in 2011 (FAO,
2013). Lithuania produces no marine aquaculture. The common carp was the main species produced by
the Lithuanian aquaculture sector, representing the 93% in weight and 87% in value of total production in
2011. Other important fish species are: sturgeons, trouts, Northern pike, grass carp and bighead carp.

Malta

The Maltese aquaculture sector sales accounted for 4.16 thousand tonnes of marine fish, with a total
value of 53.7 Euros million in 2011. This implies a decrease of 23% from 2010 in weight, but only a 1%
decrease in value. Quantity of sales (in terms of weight) showed a gradual decrease over the four years
whilst the value was quite stable from 2009 to 2011. No other segments of aquaculture are represented
in Malta.

There are only 6 aquaculture enterprises in Malta all of which had more than 10 employees in both 2010
and 2011. Total employment fell -17% in the period from 2010 to 2011 to 189. Of this only 12 employees
are female. FTE rose by 3% to reach 165 however this rise was comprised only of male employees and
female FTE fell by -24%.

Not only was the industry profitable it also made impressive growth in this regard, with EBIT growing by
104% to 10.5 million Euros and net profit rising by 149%, compared to the previous year, reaching 10
million Euros. This is promising considering that both the EBIT and net profit figures were below -35
million Euros in 2009 and the figures from 2011 are comparable to those from 2008 - before the crisis
took hold. The level of net investment fell by -71% which reflects the improved, but still negative, future
expectations indicator (-13.7%).

The Netherlands

Total production in 2011 was 43 thousand tonnes representing a fall of -36% on the previous year but
showing very little change when compared to 2008. The value of produce was 81 million Euros which
again represents a fall from 2010 figures (-24%) (FAO, 2013). The Netherlands has a small marine sector
which produced 220 tonnes in 2011 but the largest sector is the shellfish sector which produced 36
thousand tonnes.

Overall the industry has posted impressive data for profitability. EBIT grew 115% to a high of 58.7 million
Euros in 2010 and net income grew by 480% to 55.4 million Euros in the same year (data for 2011 is
unavailable). This shows resilience to possible effects of the economic crisis. Surprisingly, in spite of these
high figures, the future expectation indicator was at -5.1%.

Mussel bottom culture is the most profitable segment of the Dutch aquaculture industry however all large

segments are profitable on the whole. Due to the labour intensive nature of mussel culture wages and
salaries make up 27% of costs with rent for farmed areas also presenting a major cost.
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Poland

Polish aquaculture is comprised of several different species all within the freshwater segment. In 2011 the
production volume fell by -6% compared to 2010 to a value of 29 thousand tonnes. This is the 3" annual
fall in volume and compared to 2008 figures represents a -21% fall. The total value of the produce fell by
9% over the year from 2010 to 2011 and this took the total value to 61 million Euros (FAO, 2013). This
shows that the average price of output has fallen as well as the quantity.

Full data is not available for the Polish aquaculture segment and so in-depth information is only known on
those farms that rear and breed Atlantic salmon fry. Within this area there were 4 firms in 2011, one less
than the previous years, and these employed 49 people showing a fall of employment of 9 people. Of this
41 were male and 45 out of the 49 were employed full time (FTE). While the average wage rose 12% to
13.1 thousand Euros labour productivity fell -38%.

While profitable, the industry performed relatively poorly falling -83% in terms of EBIT and -85% in terms
of net profit from the previous year. This left both figures resting at 0.1 million Euros which is very
vulnerable to becoming loss making.

Portugal

The marine and shellfish segments are the main contributors to both the total weight and value of
Portuguese aquaculture with freshwater aquaculture contributing a much smaller amount. Total sales
weight in 2011 was nearly 8 thousand tonnes which represented a 22% increase from the previous three
years when weight had been fairly constant. The value of sales followed a similar pattern increasing of
36% to 57 million Euros after being relatively steady for three years. All three main segments grew in
value and only freshwater fell in terms of tonnage.

The number of enterprises had been practically unchanged from 2008 to 2011 at 1,453, and all but 15 of
which had equal to or less than 5 employees. The total number of employees was unchanged at 2,316 but
the number of female employees within this grew by 11%. The FTE grew by 42% meaning that those
employed were working more hours on average. Labour productivity rose by 122% to 22.2 thousand
Euros.

Profitability was also strong displaying an EBIT of 16.2 million Euros (+1084%) and net profit of 10.8
million Euros (+684%). No data was available for the clam bottom segment but for the other three main
segments the data shows they were all profitable in 2011 apart from other marine fish on growing which,
while improved on the previous year, posted a loss of -9.3 million Euros.

Romania

The Romanian aquaculture sector sales reached 8.35 thousand tonnes valued at about 16.38 million Euros
in 2011. Most of the Romanian aquaculture sector production comes from the freshwater sector. There
are important fluctuations during the period 2009-2011. From 2009 to 2010 aquaculture sales increased
by 76% in weight and 124% in value. However, between 2010 and 2011 aquaculture sales in Romania
decreased by 35% in weight and 47% in value. Cyprinids family (mainly carps) land base cultured, in an
extensive way, represented 79% in weight and 60% in value of total production in 2011; trout represented
the 20% in weight and 38% in value.
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Slovakia

The Slovakian aquaculture sector produced 814 tonnes in 2011. This production was valued at about 2.2
million Euros (FAO, 2013). Slovakia produces no marine or shellfish. The greatest volume of the 4 years
shown was in 2008 before two consecutive years of falling output caused a low of 687 tonnes
representing a fall of -39% before a more towards recovery (+18%) in 2011.

Whilst no marine or shellfish aquaculture is produced due to the landlocked nature of Slovakia there is a
stable production of fish eggs and juveniles. This fluctuated either side of 40 million for the 4 year period
with 2011 showing an 11% increase on the previous year.

Slovenia

Total output in 2011 was 502 tonnes which translated into € Smillion. The volume of output shows an
increase of 303% on the previous year while the value increased by 72%. This is largely due to issues with
biotoxins reducing production but even compared to previous years, unaffected by biotoxins, the volume
is larger. In terms of value however € 5million is comparable to 2008 but a fall of -25% of 2009.

In total there are 11 enterprises which employ a total of 32 people. This is a -15% fall in the number of
enterprises but a 3% rise in employment and both these figures are relatively stable for the period from
2008 to 2011. Female employment is very low at only 66 people but total FTE amounts to 28 people.
Labour productivity is very high at € 0.18million and the average wage is € 24.4thousand.

The industry is profitable with EBIT of € 4.0million and net profits of € 3.8million which shows growth of
91% and 104% from the previous year respectively. There are only two main segments which are Sea bass
& sea bream cages and Mussel rafts both of which were positive. Having said this, the former only posted
net profits of € 0.8million and so is vulnerable to shocks.

Spain

The total sales value of the Spanish aquaculture sector increased by 7% from 2010 to 2011 but this is very
varied between the different market segments (marine, shellfish, freshwater, hatcheries & nurseries) due
to their differing structures. The greatest increase in sales value was shown by Hatcheries & nurseries
which increased 34% to 58 million Euros whilst freshwater aquaculture fell -20% to 39 million Euros. An
increase of 36% of feed input may indicate future growth.

Total employment was at 27,108 and was split between 5,343 different farms however this figure
represents 6,639 FTE. These figures represent an overall fall of 3% from 2010 but an increase in FTE of 4%
indicating an improvement in job stability and skilled labour. This increase in FTE is largely due to an
improvement in female employment.

Profitability shows good recovery from the slump in 2009 with EBIT rising 598% from 4.5 million Euros to
31.7 million Euros. Net profit increase by 77% to 44.1 million Euros and these statistics were further
supported by recovery in other key indicators. This however varied between market segments as mussels
were the most profitable, despite environmental issues, while bass and bream were unprofitable but
improving.

Due to the fact that 90% of Spanish aquaculture income is derived from sales turnover profitability relies
heavily upon the markets. The mussel segment has very high labour demands and is very regional and so
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in these areas the market can have a large impact on regional employment. This shows the importance of
managing supply and demand to ensure economic success and stable employment.

Sweden

While aquaculture in Sweden may only make up 3-4% of the overall production of fish and shellfish it is
still sizeable. In 2011, around 14,510 tonnes of shellfish and freshwater produce was sold at a total value
of 47.5 million Euros. Of this 90% of the volume and 98% of the value was from freshwater produce.
Overall the weight of aquaculture increased by 24% from 2010 however we can observe an increasing
trend since 1998 when weight was only 5,500 tonnes which, over the 13 years, is an increase of 164%.
Likewise value has increased by 227% over the same period.

The number of enterprises fell by -13% from 2010 to 2011 but the number of workers fell by -2% implying
that the number of workers per enterprise has increased. The number of female employees, and total FTE
have both increased by 14%. Labour productivity is up 70% (88.7 thousand Euros) and average wage is up
77% (50.6 thousand Euros). FTE/Enterprise has increased from 1.2 to 1.7 from 2009 to 2011.

Profitability, in terms of EBIT, has improved by 109% to 9.2 million Euros while net profit has increased by
112% to 8.4 million Euros. This large positive improvement is mirrored by all of the other key performance
indicators. Broken down by sector we can see that all sectors are profitable but that some have shown a
decreasing trend and are very close to becoming loss making. Of the 4 main segments only Other
freshwater fish cages has EBIT and net profits above 1 million Euros.

United Kingdom

British aquaculture production accounted in 2011 for over 199 thousand tonnes, valued at 740 million
Euros. Salmon, trout and mussels total over 90% by either volume or value. However, smaller segments
might be considered for social or regional reasons. The UK is increasingly governed on a regional basis.

Scotland is currently the largest producer of farmed Atlantic salmon in the EU and third largest globally -
producing 158,018 tonnes in 2011 with an estimated value of GBP 584.7 million at farm gate prices and
accounting for over one-third by value of Scotland's food exports.

3.6 Trends and triggers of the EU aquaculture

Europe represents the largest market for fish in the world. Over the past decades consumption has
increased. However, as own production of fish (capture and farmed) has not increased, net fish imports
have increased, and self sufficiency has decreased.

The global consumption of seafood is constantly increasing, but there is a limit to what capture fisheries
can sustainably produce. Aquaculture may help filling this growing gap and bring safe, healthy and
sustainable seafood to the European market.

Today the EU seafood consumption is 13.2 million tonnes; of this, 25% comes from EU fisheries, 65% from
imports and 10% from EU aquaculture (European Commission. 2013). Total EU aquaculture production
was 1.26 million tonnes, and 3.1 billion Euros. An increasing aquaculture sector can also have a positive
impact in terms of job creation in coastal and rural areas. Based on current labour productivity, it is
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estimated that a percentage point increase in EU consumption of cultured seafood could create between
3,000 and 4,000 full-time jobs if this increase in production was taken place inside EU (European
Commission. 2013).

There are many reasons that have lead to an increase in demand for fish. First, population size has
increased. Second, overall the real price of fish has come down, making the product more attractive to
consumers. Third, real incomes have increased, causing greater demand for fish. Finally, consumers have
become more health conscious, causing a positive shift in demand as fish consumption is known to have
important health benefits.

EU landings of wild fish have been stagnant or even decreasing; while EU aquaculture production has
been stagnant. There are some successful stories in the EU aquaculture (STECF, 2012). However, overall,
aquaculture in the European Union has not come up with new species that have “taken off” in the way
that was the case, for example, for salmon in Norway and Chile or pangasius in Vietnam. There may be
several reasons for that (some of them reviewed by STECF, 2012).

Successful development of aquaculture presupposes control with the biological production process.
Beyond that, what may be called economic sustainability, namely profitable production over time, is
required. This depends not only on the "sale" price, but also on the cost of production. Considering the
fierce competition (foreign but also internal) and high labour and capital costs that the EU aquaculture
sector bears, high value species are most relevant for EU producers. More than that, in view of the high
costs, species of interest are those where productivity improvements can be achieved over time, giving
rise to lower costs of production. This is an absolute necessity, because as production expands, price is
likely to come down.

Moreover, governance takes on an important responsibility in the future of aquaculture. Positive
important roles for governments include expediting the planning process for new farms (and farm
extensions), as well as makings sites available. In addition, there is an important role for governments in
terms of R&D.

Data for 2011 show a continuation on the improvement in the economic performance of the EU
aquaculture sector from the beginning of the economic crisis (2008-2009). However, the future evolution
of the EU aquaculture is rather uncertain. The aquaculture sector has to face a fierce foreign competition
that brings market prices down, high labour and capital costs and administrative burdens that slow down
investments in the sector, hindering the full potential of the EU aquaculture sector.

The new strategic guidelines are not overruling any existing EU legislation, but the guidelines are seen as a
first step in this process of voluntary cooperation between Member States and the Commission to
improve the condition for aquaculture production in Europe. The next step is for Member States to
prepare their multiannual national plans for the development of sustainable aquaculture. It is up to the
Member States to coordinate their efforts and to exchange best practices and know-how.

The EMFF is expected to be the main financial tool to support the development of aquaculture. Thus, it is
important that the Operational Plan that each Member State will prepare in the context of the EMFF
(currently under negotiation) is consistent with its multiannual national plan for the development of
sustainable aquaculture, in order to foster the overall coherence of aquaculture policy. The content of the
Operational Plan and the multiannual national plan will be defined by each Member State taking into
consideration its specific conditions, starting points and objectives.
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Giving special consideration to the current period of crisis and austerity it is important that this financial
support is used in the most efficient way possible. Therefore, in order to obtain the largest long-term
benefits, it would make sense that it is spent in those activities where the EU aquaculture has or can
obtain competitive advantage in front of competing third countries.

It is also important to strengthen and improve the image of aquaculture on aspects of environmental,
animal welfare and food. Communication efforts shall be promoted to improve the image of aquaculture
products in the EU.

Finally, this support to the EU aquaculture needs to be accompanied with measures that try to minimize
the current and future obstacles to growth of the EU aquaculture sector.

3.6.1 Main obstacles for the EU aquaculture to grow

EU aquaculture production is stagnating; problems of governance have been identified, resulting in very
few authorizations/licenses being issued in the main producing Member States in past years. Factors
contributing to this situation include: the competition for space in coastal areas, lack of clear priorities for
the development of the sector, fragmentation of competences for the authorization of aquaculture farms
and sites, and the way environmental legislation is implemented. Most obstacles identified are in line
with the main hindrance for growth identified by the previous STECF reports, European Commission,
OECD and JRC (i.e. European Commission. 2013).

Simplify administrative procedures

High costs and lead time can hinder the development of an economic sector, and play an important role
in determining the overall competitiveness of a given sector. At the moment, there is only a limited
amount of information available on the delays and costs connected to the development of a new
aquaculture farm or renewal and rebuilding of existing farms. There is a growing need to identify where
bottlenecks are and what factors have the highest impact in terms of administrative burden.

SMEs represent a substantial part of the aquaculture sector, and they are disproportionately affected by
red tape and regulation: the relative weight of regulatory and administrative costs compared to turnover
and number of employees can be up to ten times higher for SMEs than for large companies.

Fragmentation of competences for the authorization

Aquaculture is a relative small sector in many countries and the decision making process is split both
horizontally and vertically in a multiple decision-making process. This creates problems in terms of having
experts dealing with aquaculture authorization on all levels, such as handling of different permits and
licenses. Experts are needed on all level because the legislation is very complex involving the use of land,
water, issues of food security and pollution. This involves many different governmental institutions when
a license should be issued. As an example, if a new license or a permit to rebuild an existing farm in
Denmark should be approved the following authorities must be involved: The Ministry of Food,
Agriculture and Fisheries, The Ministry for Environment and the local municipality. This makes it very
difficult for a small enterprise to deal with this bureaucracy and it is very time consuming.
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The many different institutions involved in the process and lack of expertise on different levels of the
governmental institutions is an important reason for the unnecessary long time of treating application for
the establishment of new aquaculture production.

Moreover, often these different institutions may have different aims and targets, which some of them
could be opposed to the existence of aquaculture exploitations in their area. It could happen that national
and regional governments were in favour of aquaculture farms in their area, but locals governments could
be against the existence of aquaculture farms in their areas. The position against aquaculture farms of
local governments could be explained by the fact that often local governments have more power when
the number of inhabitants increases. Moreover, often taxes local governments collect are proportional to
the number of inhabitants or visitors they receive and not to the companies taxation. Therefore, local
governments may prefer to use their coastal space for the construction of residential areas.

An introduction of a “single contact system” where the applicant only has to be in contact with one
authority could be a solution to handle some of the problems described above.

Regulation and implementation of environmental legislation

The existing regulation in most EU countries is based on command and control. This kind of regulation can
secure a certain level of environmental impact or that a certain level of pollution is not exceeded, such as
the level of nitrogen, phosphorus and organic material. However, when the goals are reached the farmer
has no incentive to decrease the environmental impact further.

As an example, under the feed quota system in Denmark, the farmer’s main focus was to optimize
production based on the farms feed quota, whilst they has no incentive to reduce the pollution
discharged from the farm (Nielsen 2011). A regulatory change to an incentive based regulation system
such as pollution rights on nitrogen will give the farmer an incentive to reduce his environmental impact if
the farmer in exchange is allowed to raise production (Nielsen 2012). This can potentially increase both
production and income in the sector, without increasing pollution. Furthermore, it would provide the
farmers with an incentive to reduce pollution even further in order to increase production and
profitability, which would lead to further development and the adoption of new environmentally friendly
production methods and technologies.

It is very important to identify the possible gains and losses of regulatory changes, because if a regulation
is not optimal, it can lead to welfare losses for the society and individual producers.

The conclusion that can be drawn from this, based on economic theory of incentive based regulation and
the case study of Danish aquaculture (Nielsen 2012), is that the existing regulation in most EU countries
has most likely reduced the potential production and income and postponed the innovation of more
environmental friendly and sustainable aquaculture technology.

New licenses are needed

One of the common constraints identified is the lack of new licenses issued. Over the past years very few
authorisations/licenses have been issued in the primary aquaculture sector all over Europe. This is a major
problem, because the facilities used for aquaculture production today are more or less fully exploited,
which means that production cannot increase without more licenses.
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The available information suggests that in some Member States authorization procedures for new
aquaculture farms and for renewal of existing permits or licenses can take up to 2-3 years or more to
complete.

In comparison, the average time for completing the authorization procedure for aquaculture farms in
Norway is 6 months after the introduction of the "single contact point" approach. Another comparison is
the authorization of a new agricultural farm in France which seems to be only 4-6 months.

The aquaculture sector is a sector with high risk (Asche & Bjgrndal 2001). The long expedition time for
new or renewal of aquaculture production permits and licenses creates even more uncertainty in the
sector, which makes the sector less attractive to investors. Furthermore, the willingness to invest in new
larger facilities is reduced if you are not certain that they can be used immediately after they are finished
and ready to produce.

The competition for space in coastal areas

The issue of space is often perceived as a hindering factor for the expansion of EU marine aquaculture;
however, the surface and coastline occupation by aquaculture sites is extremely limited and the
availability of space along the coastline in absolute terms seems to be more than adequate to
accommodate an expansion of the marine aquaculture sector.

The findings from the spatial analysis of existing sites show that the problem may rather be that there is a
need to identify the most suitable sites through an integrated marine spatial planning. This is particularly
important for relatively small and new industries like the aquaculture sector, which struggles in
competing with larger and more established economic activities in the coastal areas.

Aquaculture interacts with many different interests in the coastal zone and at the moment it seems like
Member States weigh other activities higher, because the aquaculture sector in most areas are rather
insignificant and there is a general negative perception of aquaculture impact on the surrounding
environment. In the end this negative perception and the lack of political determination to promote a
higher aquaculture production by increasing the availability of suited aquaculture production sites and
licenses are resulting in a stagnation of the sector, because the potential growth cannot be realized.

Small and medium size enterprises (SMEs)

The vast majority of EU aquaculture producers are SMEs; many are family-owned micro enterprises. Data
available suggests that microenterprises represent around the 87% of all aquaculture companies in the
EU. One of the key barriers to the development of aquaculture is represented by the high administrative
costs, long times and uncertainties connected to the licensing process for new farms, and the lack of new
licenses; the relative weight of these costs compared to turnover and number of employees can be up to
ten times higher for SMEs than for large companies.

Diverging interpretations and applications of legislation in member states

The diverging interpretations and applications of legislation between member states make investments
in aquaculture more uncertain. If the investment in new technology can only be used in one country this
limits the possible gains from an investment and can limit the available capital for aquaculture investment
in the EU. This also limits the possible spill-over effects from technological innovation between the
countries in the EU.
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Lack of clear priorities for the development of the sector

There is a lack of clear priorities in the development of the EU aquaculture sector, in great part due to the
existence of different governmental institutions with different levels of spatial representativeness.

3.6.2 Organic aquaculture

In the European context the situation regarding the production of organic aquaculture fish species needs
to be distinguished between freshwater and marine species.

3.6.2.1 Freshwater aquaculture

The main species farmed in Europe is the rainbow trout (Oncorhynchus mykiss). This species is widespread
and appreciated by European consumers. In particular, organic production has a strong market especially
in Central Europe, mainly Germany. Although the price of organic fish is higher, for trout, the consumer
price remains an affordable price that consumers are willing to spend to get seafood products certified
organic.

To this must be added that the supply chain (from the tank to the consumer) of the trout is very well
integrated and developed: the majority of the supply of trout is sold "as is" cool but undergoes a process:
it is transformed into fillets, smoked, canned , pre-cooked, etc., it is able to satisfy a wide range of
consumers. Analyzing the “situation” on the hand of weakness for rainbow trout segment, it is the lack of
fry organic the most important weakness. To get the organic fry (i.e. eggs, fry, juveniles) farmers must use
fish caught in the wild (by wild catch), however, the rainbow trout isn’t a native species in Europe , for
both the broodstock are wild. Apart from the main weakness represented by the scarcity of wild
broodstock, another weakness for the development of organic farming of cultured trout is represented by
the operating (production) costs of consumables: feed, in particular, are available, but cost an average of
30% more than the non-organic feed.

Moreover, from experimental tests , the use of organic feed showed greater amounts of PCBs in the flesh
of fish sold for human consumption: this aspect is even a threat to organic aquaculture.

Another aspect that could represent a weakness for economic development of organic farming of trout
and, in general, of all freshwater species, is represented by the correct control of the density of product
per cubic meter of water. This is related to the efficiency of dissolved oxygen: it tends to hold little
biomass in the tank so as not to increase consumption and thus the costs linked to oxygen.

At present producers operating in organic trout are:

e Italy with amounts of about 200-300 tons,

e France which was the first member state to produce 100 tons of organic trout,

e Denmark which, however, is able to have fry only for their own consumption but the potential of
organic farmers to produce fry is uncertain.

For other species farmed in freshwater the organic fry availability problem of biological is irrelevant: the
carp is reared biological especially in Austria and Germany.
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MMarine aquaculture

For sea bass and sea bream species is very easy to obtain organic fry, because the broodstock are easily
caught in the wild (wild catch). The biggest problem is the weakness of the sector for the development of
organic sea bream and sea bass is the disinterest of the market to buy fresh organic product. The main
factor that hampers the development is represented by the final consumer price (market/selling price):
the price for these species is particularly high and due to a sharp decline in the purchasing power of
consumers, is an obstacle to development. In addition to price, one other weakness is the fact that the
sea bass and sea bream are purchased mainly fresh and unprocessed, for both the export market is quite
close to the production facilities and is primarily aimed at a smaller number of consumers. The higher
costs for the Organic Marine Aquaculture are represented by the feed and the ability to plant efficiency.

Many of the organic fry bread in Italy is bound to foreign markets, because in Italy as there is no demand
from the market, it is uneconomical to raise organic. In the EU, also France, Greece and Spain produce
significant amounts of marine organic eurhyaline species and are able to self procure the fry.

Must be addressed in a different manner, however, the case of salmon farming in Ireland and Scotland,
productive areas in which Norway has focused on the production of organic salmon. So, in the EU there is
excellent production in organic salmon, however, the funds are Norwegian.

The market potential in organic caviar is very wide, but there is a large initial weakness: the European
regulation is not clear on the specific rules for the recognition and, moreover, there is no clarity on the
sacrifice of the animal to get the eggs. There is now within the EU only one certified farm that produces
organic caviar in Spain.

3.6.3 Competitive Advantage in European Aquaculture

The theory of competitive advantage grew out of concern that the traditional Ricardian theory of
comparative advantage was misleading governments to foster industries in their countries in a way that
led to them exporting primary products and raw materials. Such a strategy traps them in a commercial
environment that could provide only low-value output and the attendant low wages. The low income
elasticity of demand frequently associated with these products suppresses growth relative to countries
which export products with a higher income elasticity.

Initially, Porter (1985) overthrew the idea that the fundamental unit in trade is a country, recognising
instead that trading is undertaken by firms. It was held that their competitive advantage arose from local
factor endowment in the form primarily of natural resources, labour and skills. Hence the new theory
stressed that the competitive advantage of firms arises from maximising economies of scale in producing
goods and services that obtain premium prices.

However, Porter soon recognised that firms are restrained to trade in the environment in which they find
themselves and that that environment, while it includes the natural factor endowments, is partly created
by government through the regulations, taxes and subsidies that they set.

This led to the notion of the competitive advantage of nations and emphasised the idea that the focus of
national strategy should be the promotion of growth in productivity. Competitive advantage is no longer
seen as the consequence of endowment in natural resources, labour, interest rates or exchange rates as
the classical theory held. The modern view is that it arises from firms determining to keep ahead of rivals,
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largely by innovation. This is assisted by firms facing a tough commercial environment. Firms benefit from
having strong domestic rivals, aggressive home-based suppliers, and demanding local customers (Porter,
1990).

The concept of innovation in its broadest sense is now believed to be pre-eminent in determining
competitive advantage, according to theoretical thinking. This means both introducing new products and
technologies and improving existing production and use of resources. The remarkable hypothesis within
this is that often the innovation is mundane and not even new, involving investment in skill and
knowledge as well as in capital assets and brand reputations. Often it depends on the accumulation of
small insights rather than major technological advances as firms nudge ahead of their national and
international competition.

This insight should be viewed in the context of the development of multi-national corporations whose
strategy is to move their production around the world to the most cost-effective locations, locations
which provide the factors of production or proximity to markets that enable them to chase their
corporate objectives. The footloose nature of the capital infrastructure of these firms and often their size
relative to the host national economy enable them to influence the regulatory framework, taxes levied
and subsidies available. Hence, identifying the sources of competitive advantage is complex but the
continued existence of a firm in a market is evidence that it has a competitive advantage there.

The existence of aquaculture firms in Europe is evidence enough that they enjoy a competitive advantage
otherwise they would be unable to survive. In the light of the discussion of theory set out above the
purpose of this section is to consider the form that that competitive advantage takes and whether there is
an opportunity for the European Union to develop the competitive advantage of its suppliers further, to
encourage the growth of the existing firms and the establishment of new ones.

The factors of production can be grouped into natural resources, labour and capital, and the role of
suppliers. These describe the supply side. The demand side is a matter of the location of markets,
competition and marketing skill.

3.6.3.1 Analysis of the competitive advantage for some EU countries
Denmark
Natural Resources

Natural resources in form of suitable aquaculture sites play an important role in Denmark. On land, the
competition for space is extraordinary due to the highly intensive agriculture sector. Furthermore, both
sectors are competing for the same rights to discharge negative externalities into the water environment,
such as nitrogen, phosphorus and organic materials. On the positive side, the availability of clean
freshwater is plenty if productions are allowed.

Sea based aquaculture also faces strong competition for space, especially in the Baltic Sea, competing
with traffic, fisheries, windmill parks and recreational activities. The competitive advantage for
aquaculture production in the Danish part of the Baltic Sea is that farms are relatively well sheltered
against storms, and there are available sites not far from the coast from which the strong current is
helping disperse the negative externalities from the production sites.
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Legal and political bottlenecks

The multilevel decision making process on new licenses, renewal of existing farms, and establishment of
new farms is a major problem for all kind of aquaculture activity in Denmark. The approval of new
aquaculture activities and renewal of the farms “environmental licenses” can take from 3 to 5 years.

Labour

The technical innovation and implementation of new highly sophisticated recirculation farms is increasing
the demand for more skilled labour in the aquaculture sector, whereas the availability of unskilled labour
is not considered a bottleneck.

Capital

The Danish Aquaculture sector is becoming more and more capital intensive. The higher competition for
available capital and new investment in the sector has led to mergers to take advantages of economics of
scale. The 10 largest enterprises now control more than 50% of the total production in both volume and
value. The more capital intensive the sector is becoming, the more attention is focused on steady
available input for production and that the fish can be sold the moment they are ready.

Other

Some of the leading fish feed companies and technical system manufacturers are located in Denmark.
Both feed and technical innovations are sold nationally as well as internationally.

Denmark has more than 100 years of expertise in aquaculture production and an elaborate research
infrastructure on aquaculture that in cooperates biologist, economist, and technicians, as well as the
producers organisation including producers, feed companies, system manufacturers and fish processing.

Estonia

Availability of natural resources (water and land) and low labour costs are main sources of competitive
advantage for the aquaculture in Estonia. However, the lack of investment capital and know-how have
been the main factors restricting the development of fish farming in Estonia.

Greece
Sources of competitive advantage for aquaculture in Greece:

e availability of suitable environment for marine finfish aquaculture
o skilled labour
e knowledge of production technology

Italy
Natural Resources

A threat to Italian aquaculture is the lack of definition of spaces (spatial access) to be used for aquaculture
and the development of new facilities. Aquaculture, today, is not recognized as an economic activity that
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uses water resources (freshwater/salt water) on an equal manner with other sectors, such as fisheries,
tourism, navigation, agriculture, industry, etc. To this must be added that the existing licenses and
authorizations do not consider the carrying capacity, which means that cannot plan for development
which is economically and environmentally sustainable. For the future, it will be important to include
aquaculture between economic activities currently recognized as a user of the resource "water" (both
marine and fresh water"). Such recognition will make aquaculture the same as other economic activities
that are potential competitors, ensuring the possibility of access to resources, both as regards the use of
inland waters of the salt waters. In addition, many aquaculture farms have had a serious injury caused by
new regulations governing the licensing fees for the use of marine and spatial areas. In many cases the
annual cost of the license for the use of public marine areas is about 150% more than the annual turnover
of each undertaking. This is due to the tariffs charged: competent public bodies have used rates per
square meter of area granted to aquaculture companies like the tariffs for recreational activities carried
out on the coast, such as private beaches and seaside restaurants. In practical terms, many aquaculture
enterprises have not obtained the renewal of licenses and therefore could not even qualify for public
funding that would cover costs of investments already made by the same companies. This has paralyzed
the aquaculture sector as it is not been able to receive lines of credit from banks.

Labour

Italian agquaculture is labour intensive. Given Italian labour cost, as demonstrated by a study GFCM / FAOQ,
is one of the highest among its competitors Mediterranean countries (in addition to those outside the
EU), it certainly is a performance of economic inefficiency.

Having said this, using the same data points, we can see that Italian aquaculture is characterized by a very
high level of specialization of labour and, therefore, contains a trained and experienced workforce.
Unfortunately, the decline in production, or the sharp reduction in the number of active aquaculture
farms, has reduced employment in the sector. In addition to creating unemployment, it also means a
reduction of investment in education and training of the employees.

In some segments, however, such as the shellfish segment, there is a phenomenon that is different. As
many blocks to the activity of small-scale fisheries exist, fishermen have started to work for seasonal
operations in the sector of clams, mussels or oysters. Also in the same sectors some young people, who
have lost their jobs, for example, have decided to work to help relatives already employed in that sector.

Capital

The selection phase has affected numerous sea bass and sea bream farms, which were not prepared for
the challenges of this period of strong economic and financial instability. These challenges, in fact, require
total dedication, high technical capacity and appropriate financial capabilities. In Italy today, companies
that have a size suitable for the challenges are few. These companies manage, however, to ensure quality
production both as regards the fry, and the products fattened, as well as equipping the companies to
withstand the increasing competition with other Mediterranean productions, especially North African.

As for public subsidies, in some regions many subsidies were not assigned, because the existing facilities
had failed, closed or been put in stand-by mode (inactive). In other cases it was difficult for companies to
apply for subsidies because they had reliable and sound banking, in addition to which was added, in some
cases recorded for example in Sicily, the lack of a requirement for aquaculture enterprises and their
renewal of their licenses. The problem, as already mentioned, has been a bureaucratic / administrative
bottleneck.
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Malta
Natural Resources

Land availability is a major limiting factor for most Maltese Industries due to the small size of the country
and the high population and degree of urbanisation. Nevertheless, the Maltese Aquaculture industry is
mostly concentrated at-sea and thus, this is not a major limiting factor for this sector.

The coasts of the Maltese Islands have several different uses ranging from tourism purposes (such as
hotels), sport activities, aquaculture, marinas, fishing activities, beaches and port uses amongst others.
Heavy competition for space is thus present especially close to the coast. This has led to bottlenecks for
fish farm cages permits and most cages are now situated further away from the coast. This incurs higher
costs such as that of energy. Water quality is monitored following a compulsory programme for
aquaculture fish farms in Malta.

Labour

Aquaculture is labour intensive and it also requires a high degree of specialisation. Experience is rather
important. Nowadays, courses at Maltese colleges are being designed to educate more people in this
sector and in an effort to have more qualified personnel.

Capital

The Aquaculture Industry in Malta is one of the major national industries and contributes to a significant
portion of the Gross Domestic Product (GDP). The investments and financial growth in this segment over
the past years have been considerable. Companies have obtained funding mainly through research
programs.

Netherlands

Within Holland a distinction can be made between shellfish and freshwater aquaculture and this is
detailed below.

For shellfish:
Natural Resources

Natural resources play an important role in creating a competitive advantage for the shellfish sector. The
shallow estuaries offer easily accessible production grounds and at the same time are nutrient rich,
providing aquaculture with sufficient feed. Trade of shellfish is concentrated in the South-Western
province Zeeland where there is sufficient space to “store” the shellfish in the estuaries, waiting to be sold
at auction.

Availability of land is of far lesser importance as shellfish production does not require much land.

The geographical location is another advantage. Belgium is a major export market and is located close to
Zeeland, easily accessible by road.
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Legal and political bottlenecks

The performance of the mussel sector is hindered by restrictions on mussel spat collection. Environmental
considerations have led to resistance to the traditional ways of collecting mussel spat (bottom trawling in
the Wadden Sea). Permits for this method are granted on a year-to-year basis, leading to insecurity
among the producers. Experiments with mussel spat collection systems, in the offshore Wadden Sea, that
have been underway for a few years show positive results. Commercially mussel spat collection systems
are now used.

An important aspect, which is hard to quantify, is the informal relationships with local and regional
politicians which is strong in the main production centre Zeeland.

Labour

The shellfish sector requires relatively little labour. Since shellfish are cultivated in areas where there is a
history of fishing, there is personnel available who are experienced with working “on water”.

Capital

The main competitive advantage here is presumably the long history of shellfish cultivation. As equipment
has been used for many years, resulting costs for depreciation are low. The shellfish entrepreneurs have
generally sufficient “good years” in which they have built up capital. This allows them to innovate where

necessary (e.g. mussel spat collection).

Subsidies are not of great importance, they are generally limited to research and innovation projects but
there is a tendency to ask business for in-kind of cash contributions.

For freshwater fish:
Natural Resources

Natural resources play no important role. Freshwater aquaculture is dispersed throughout the country.
Availability of land is of importance but since the spatial claims of freshwater aquaculture are limited this
cannot be considered a competitive advantage, nor a competitive disadvantage.

Legal and political bottlenecks

There are no known legal or political bottlenecks.

Labour

Availability of unskilled labour is not considered a bottleneck, nor is it a competitive advantage.

Concerning skilled labour, it is noteworthy that universities educate in fish farming. Some of the graduates
become involved in commercial aquaculture.
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Capital

Most freshwater aquaculture companies perform only weakly and do not make large profits. Capital
accumulation is difficult. In some cases, the main production facilities are barns that are already paid for
(as families have had farms before).

Other

A number of strong fish feed companies and system manufacturers are located in the Netherlands. They
are active on the national and international market.

The Netherlands have an elaborate research infrastructure on aquaculture that cooperates with some of
the entrepreneurs, as well as fish feed companies and system manufacturers.

United Kingdom

Natural Resources

There are few sites left in the UK coastal areas that would be suitable for use for aquaculture but there
may be some smaller opportunities for expansion within the existing sites. Salmon production is in the
hands of large multi-national companies and the industry is already quite concentrated. Other
aquaculture products are generally the output of small enterprises whose markets offer plenty of
opportunity for expansion and which are competitive.

Labour

It is not obvious that the UK enjoys any particular competitive advantage from its labour force, but this
may hide careful training and a willingness to allow the flow of information from staff to managers as well
as the other way round. On the management side there is clearly a willingness to tackle the immediate
problems of marketing which have been addressed and overcome.

Capital

Capital in the salmon industry has been concentrated into a few larger firms. This is much less marked in
other areas of the industry. Hence, it is both a source of existing competitive advantage where mergers
have already taken place and the potential source of improved competitive advantage among the smaller
producers.

Overall, the strength of UK production lies in the existence of competitive advantage derived from factor
endowment and other sources which are much less easy to identify. There seems little doubt that
production skills have played an important part but business acumen and marketing skills must have
played a significant role.

Mnalysis of the competitive advantage of the EU: an overview

There is something of the notion in Porter’s approach that argues that competitive advantage would
allow firms to produce anything anywhere so long as they maintain a cost structure which enables them
to survive.
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Porter’s approach suggests that it may be better to encourage existing firms to make incremental
improvements, however small and seemingly mundane, to maintain competitive advantage. This would
be preferable to encouraging the establishment of new firms which if they are small may be at an
immediate disadvantage in terms of economies of scale and which are prey to the high failure rates
associated with new businesses. However, the two approaches are not mutually exclusive and the
difficulty for policy-makers is that no categorical conclusions can be drawn either way. Indeed, the idea of
incremental development has a weakness in that it relies on a relatively stable market. Where an industry
is threatened by a shock to its market, for example, a low-priced competitor from a new source abroad,
then incremental development may be insufficient to preserve competitive advantage.

Factor Endowment
Natural Resources

European aquaculture rather contradicts the pure theoretical view that factor endowment does not
contribute to competitive advantage because farmed fish products gain competitive advantage from the
geography of their localities, especially the climate. This can be seen from the variability of production of
the main species across Europe. Salmon is largely produced in Scotland and Norway; rainbow trout in
Denmark, France and ltaly; sea bass in Greece, Italy and Spain; sea bream in Greece, Spain and Turkey;
mussels in France, Italy, Netherlands and Spain; oysters in France; and carp in the Czech Republic, Poland,
Hungary and Germany. Among these seven main products only France appears more than twice.

Overcoming the cost of establishing capital equipment to replicate climatic conditions elsewhere can be
substantial and local producers therefore have a competitive advantage from exploiting local conditions.
It would be difficult to produce salmon in the Mediterranean as it would be to grow sea bass in Scotland.
This not to deny, of course, that a northern European firm could successfully own and run a sea bass farm
in the Mediterranean or that a southern European firm could do likewise with a Scottish salmon farm.

It is normal for small enterprises, whatever their product, to set up their capital equipment in their
locality, but competitive advantage is frequently gained by mergers and takeovers. It consolidates
markets, serves as a buffer during downturns, and sometimes reduces costs by offering economies of
scale — though frequently these do not emerge as hoped. The Scottish salmon industry has survived in the
face of intense competition from Norwegian production and the recent economic recession. It has
frequently been alleged that the competitor industry has been subsidised and the larger Scottish
producers have generally been absorbed by international groups. The holding companies of the top three
Scottish producers are Norwegian or Czech. The impact of this is that in the case of Norwegian ownership
the return to capital leaves the EU, though not the EEA, while the return to labour remains.

There are two areas where commercial pressures may not be welcomed by industry participants but
where according to the received theory the industry and ultimately the consumer may benefit.

The first is pressure from purchasers. The structure of the retail sector in all the larger and many of the

smaller EU member states is such that final supply of fish to the consumer largely occurs via oligopolistic
multiple stores. Multiple stores in most member states occupy a position in the supply chain relative to
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their suppliers as oligopsonists®.. This gives them the power to drive down the prices they pay and to
garner the producer surplus for themselves. A similar position exists in catering. It does not follow that
the lower prices will be passed on to the final consumer. This makes investment in small production units
unattractive and supplier firms benefit from merging to acquire greater market strength. In so far as EU
aquaculture firms are small they might improve their competitive advantage by merging to produce
greater industrial concentration.

The second relates to relaxation of legal and political constraints and may serve to offer opportunities to
gain competitive advantage. For example, a small increment in the size of cages might enable production
to be increased sufficiently to maintain or improve competitiveness. The question of whether the cages
are already of an optimal size is one to be asked. Any reaction to legal or political constraints which raises
costs or prevents the industry from approaching operational optima reduces any competitive advantage.
There may also be competition with alternative uses of the resource. Where such competition is free,
aquaculture firms should be strengthened.

Labour

A feature that emerges across the EU aquaculture industry is the view that the competitive advantage of
firms relies on skilled labour and knowledge. Skill depends on training and practice. Knowledge is a
broader concept and may be related to production, management and marketing.

Capital
Much EU aquaculture has been assisted in its development by subsidies of various forms.

Ideally such subsidies should be gradually removed. They serve in practical terms to overcome barriers to
market entry which can obstruct the development of otherwise viable enterprises. However, they may
serve as feather-bedding, preventing the development of un-supported competitive advantage. The neo-
classical view of subsidies is that they divert profits by taxation from enterprises with a competitive
advantage to those without. This effectively lowers production cost and provides the consumer with a
product at a lower price resulting in an inefficient mis-allocation of resources and creating economic
distortions. Subsidies must be offered, therefore, with great care if they are to promote economic
development.

Externalities

There is a growing understanding that the presence of shellfish farms can provide the external benefit of
improving water quality by filtering out pollutants and oxygenating water and sediments. Oysters feeding
filter between 50 and 100 gallons a day and mussels behave similarly, helping to improve the habitat for
other species.

Unfortunately, the public perception of shellfish used for filtration could damage the image of the
industry’s product and means that the shellfish when harvested must be directed to animal feeds and

2 Oligopsony is characterised by there being only a few large buyers in a market and a larger number of smaller suppliers.
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fertiliser. Tests in Sweden have shown promise, but there remains the question of who is the customer
for this opportunity.

mwndusions and Inferences on competitive advantage

The conclusion of the above discussion is that EU policy-makers could most assist EU aquaculture by
encouraging firms to develop incremental changes to keep ahead of their competitors and that
encouragement of a strong and intensely competitive home market would foster both domestic supply
and exports. Hence, the European consumer would benefit from well-produced, well-marketed products
at competitive prices.

The EU has a competitive advantage in the presence of a well-educated work force. It has space for
physical expansion of the industry but often a lack of understanding of the spatial needs and
infrastructure for the industry among the planning authorities. Other factors like business acumen,
political stability, and proximity to wealthier markets, provide for competitive advantage and can benefit
from mundane and small improvements.

There is every indication that the market for farmed fish and shellfish products is capable of continuing
the expansion it has shown in the last twenty-five years and that newer products from some of the more
traditional wild species could be a source of expansion. This is where knowledge comes in. Research into
how to grow new products is often expensive, too expensive for the small firms in the industry.
Government-funded research may help fill this gap. Government funding is, however, often not driven by
a correct appreciation of demand or business pressures. Mergers to create larger firms with the financial
strength to fund research and development would no doubt be preferable. This is exactly the kind of
incremental change and encouragement of innovation that Porter argues are a means of gaining
competitive advantage.

3.6.4 Trends and triggers by country

Austria

The various segments of the Austrian aquaculture sector have followed a very similar trend in the 2008 —
2009 period. Prices of the main 5 species (rainbow trout, brook trout, common carp, wels catfish and sea
trout) have seen a rise in the country of 50% before suffering a slight fall in 2011. The price of rainbow
trout in Austria was 7.9 €/Kg in 2011. The price for common carp was 6.0 €/Kg, for grass carp 8.9 €/Kg, for
brook trout and for northern pike it was 11.9 €/Kg in 2011.

Belgium

Rainbow trout was the main species produced by the Belgian aquaculture sector, representing the 73% in
weight and 68% in value of total production in 2011. The average first-sale price for cultured rainbow
trout has been stable at 4.3 €/Kg for the period 2008-2011. This could offer a high income stability for the
Belgian aquaculture companies. However, production in both weight and value shows significant
variations overtime. It should be analysed if these variations are due to real production oscillations or
data collection inaccuracies.
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Bulgaria

There has been an important decrease in the employment in the Bulgarian aquaculture sector between
2009 to 2010 (-84%), even if the number of companies increased by 3% during the same period. From
2010 to 2011, the employment, both measured in number of employees and FTE, has increased in 24%.
This important decrease in the employment could be explained by the economic crisis. The evolution of
the Bulgarian aquaculture sector is largely affected by the changes occurred between 2009 and 2010.
Between 2009 and 2010, turnover decreased by 36%, livestock decreased costs by 98% even if livestock
weight increased by 16%, feed costs decreased by 57% even if feed weight increased by 23%, other
operational decreased by 90%, financial costs decreased by 87% and total value of assets decreased by
75%. This has produced a reduction in the production accompanied with improvements in the labour
productivity and economic performance of the aquaculture sector. If these trends are confirmed, it would
be important to see if it is possible to recover the production in the Bulgarian aquaculture sector while
maintaining the economic performance.

Croatia

Fish and juveniles production is very volatile for the 4 year period from 2008 — 2011 going from a high of
189 million to a low of zero. From 2010 to 2011 output fell by -18%. Atlantic blue fin tuna prices in Croatia
reached around 12 €/kg in 2011, followed by European seabass with 4.4 €/kg, gilthead seabream with
3.7 €/kg, rainbow trout with 2.7 €/kg and common carp with 1.5 €/kg.

Common carp, gilthead seabream, rainbow trout and European seabass have showed a very similar
pattern in terms of price changes over the period of 2008-2011. Prices for all four of these species
changed relatively little as European seabass and rainbow trout gained some market value and gilthead
seabream and common carp both lost some market value. In contrast the value of Atlantic bluefin tuna
started the period at a value of around 5.5 €/kg but this rose to 12 €/kg. The majority of this price
increase was experienced over the 2008-2009 time period.

Croatia entered in the EU in 2013, so it has not participated in the data collection (DCF). Therefore, FAO
and EUROSTAT data have been used in this analysis.

Cyprus

The production in Cyprus is increasing over time mainly due to the opening of new export markets as well
as due to the support from the European Fisheries Fund. In the recent years substantial investments were
made towards the modernization and expansion of the aquaculture farms which resulted, among others,
in the production increase. The production is expected to continue increasing, however the extent of the
increase is uncertain since the prospects and the stability of the economic performance depends on the
demand from new markets. It is uncertain and difficult to predict if the EU market will be able to absorb
further increases in the production of seabass and seabream. Moreover, during recent years the
production cost have increased significantly mainly due to the substantial increase of feed prices and the
cost of energy, putting pressure in the producers profitability.

Czech Republic

Northern pike prices are the highest of the major species relevant to aquaculture but have also shown the
greatest fluctuation from a low of under € 2/Kg in 2008 to over € 8/Kg in 2009. Other species have been
more consistent with common carp and grass carp in particular showing little volatility around the € 2/Kg
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mark. This lack of volatility (although only shown over a small time period) is beneficial as the Czech
aquaculture production relies heavily upon it and this will allow for easier investment planning in the
medium and long term. A lack of data prevents further analysis.

Denmark

Investment has been increasing for the past three years in the Danish aquaculture sector. Between 2010
and 2011 investment rose by 18%, however, investments are still below the pre-crises level in 2008. The
increasing investment might indicate that firms within the sector are expecting a positive income in the
future.

Demand for fish within the EU is increasing and yet supply from within the EU is stagnating. The
framework condition, such as bureaucracy, administration and environmental regulation, has been the
main barrier to growth in the Danish aquaculture sector. The introduction of new technology allowing for
an emission reduction of nitrogen, phosphorus and organic material has made it possible to actually
increase production without increasing emissions.

To support the implementation of more new technology, the existing feed quota regulation has been
changed to an incentive based regulation on farm emissions, in 2012. This change should give the farmers
an incentive to reduce emission, by implementing new technology, because if they lower emission they
are allowed to produce more. However, the bureaucracy and administration of the new legislation are
staggering. A change from the existing feed quota system to an emission permit can take up to 3 years or
more and new permit or licenses are not issued.

Estonia

To counter investment funding issues 12 million Euros was allocated from the EFF in order to modernize
firms. Further funding of 839 thousand Euros was awarded from the EFF in 2013 to establish a training
centre to teach fish farming and in 2012 Estonia started to develop its aquaculture strategy plan.

Estonian aquaculture is categorized by low production volumes which make it impossible to cater to the
needs of supermarket chains or large exporters especially given the high production cost of red-flesh
trout. This problem is intensified by foreign competition that do not face environmental charges however
some manufacturers are succeeding in adding value by processing the fish and cultivating new species.

Medium term production may fall after the heat wave of 2010 caused a great fall in rainbow trout
production in that year. The full extent of knock-on effects is still to be calculated.

Finland

The most prominent factor in the Finish aquaculture industry is the presence of environmental permits
which are required by almost all producers in order to operate, with the foremost aim of the system to
reduce the nutrient load on the Baltic Sea. We have however seen a fundamental imbalance between
environmental and economic goals as no new permits have been issued since the 1980s even in the midst
of increasing demand however the Government is working to overcome this. Perhaps as a result
recirculating aquaculture systems have become more commonplace but will need to be more
concentrated on species of high economic value.
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France

In the oyster sector, the situation of mortalities of spat is continuing on 2012 and 2013. The main concern
of oyster farmers is to maintain profitability. This expected level of requirement leads oyster farmers to
keep an adequate level of livestock through the number of spat collectors and their purchase in the
hatcheries. The situation is more difficult for professionals with no leasehold, the livestock costs item
carry weight. Subsidies allow oyster farmers to buy spat. The reduction of oyster quantities leads
modifications on market structure. Price of ongrowing and adult oysters continue to increase in 2012 and
2013 between oyster farmers and on the different markets (sell-through, retail-chains, exportation). As a
supplement to the direct support for companies, French State made a commitment in the research for
runways of release of crisis. One of these approaches appears to be genetic selection to identify resistant
oysters. Research results will not be available before 2014-2015.

French mussel production is not enough to meet the national demand. Imports come mainly from Chile,
Netherlands and Spain. Since May 2013, “Moules de Bouchot” are a protected name. It’s the first French
product to obtain the Traditional Speciality Guaranteed (TSG) designation. With the introduction of a TSG,
mussel farmers wish to boost their revenues. It will also increase the market value of the products of
economic operators, by guaranteeing that they are distinguishable from other similar products. Hence,
the increase of the production remains as a consequence an objective for coming years: the improvement
of the productivity of the traditional sites of breeding, the use of new areas, located rather at sea opened,
could allow an increase of the mussel production in the next years.

Germany

The German freshwater market is dominated by traditional small producers for the regional market (carp
and trout). The competition by trout from Denmark and Turkey is quite heavy in the general retail sector,
so most production is sold regionally. For the carp segment, producers are facing declining demand for
carp, which is traditionally eaten in some regions at New Year’s Eve. Even if some marketing actions are
going on, demand is still quite restricted.

For the carp production sites problems with diseases and cormorans are so significant, that more and
more small farmers are going to give up this activity. The trout producers are facing urgent problems with
lack of therapeutic options for parasites and bacteria. Cormorans and gray heron are causing less
problems than in the carp sector, but in particular some small producers are faced with serious
economical impacts of those predatory activities.

Currently different bodies in Germany develop strategies in order to increase the aquaculture production.
Unfortunately it is not obvious what the strategic targets and measures will be. From this experts point of
view Germany has some strength in providing cultured fish for local and regional market, in particular as
the landscape is very much characterised by traditional ponds in some German regions (Franken/Lausitz).
This serves also as a touristic attractor, while some concentration in the segment seems to be necessary
in order to create economies of scale. In the trout segment it seems to be necessary to create value
added for the consumers, e.g. by regional and organic labelling, but obviously the sector can survive with
the regional and local markets. Some other currently small segments may increase if more volume is
created and supply could be stabilized in higher volumes during the year to be interesting for the big
retailers.

In 2008 there was no collection of seed mussels in Lower Saxony possible as there was no seed fall (and
very small volume in 2007 already). This was for the first time in the more than 100 years of this business.
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This explains the sharp decrease in sales volume in 2009, which shows the volume of collected seed
mussels and sales volume of blue mussels for the mussel farmers in Lower Saxony. The volume of seed
mussels varies from year to year. In some years in the last decade almost no seed fall could be noticed.
With a time lag of one to two years the volume of mussels for consumption varies accordingly. This is the
main reason for the fluctuation of income in this sector. The number of companies also varies, but this is
more due to changing legal structure of the companies, where sometimes a group of affiliated companies
is founded and sometimes disintegrated again. The employment is relatively stable.

Greece

The aquaculture sector is characterized by a shortfall of credit however the level of output is very steady
largely due to supply side decisions to limit production and the effects of the debt crisis on Southern
European demand which is the main source of demand in Greece. Growth and recovery is being further
limited by the lack of EFF direct investment subsidies or financial engineering instruments.

In the future it is expected that labelling, including organic labelling, will continue to be a niche market
but expansion could happen with investment into processing as well as into research and development of
low cost production.

Hungary

Common carp was the main species produced by the Hungarian aquaculture sector, representing 69% in
both weight and value of total production in 2011. This high reliance to one particular species could leave
the market susceptible to asymmetric shocks and investment in diversification could prove advantageous
in the long run.

The average first-sale price for common carp in Hungary was 1.9 €/Kg in 2011. Catfish (north African
catfish and wels catfish) prices are higher than carp prices. For carps, common carp is the most expensive
one, followed by grass carp and silver carp is the cheapest one. Fish prices across the market show little
variation from their 2008 prices. This consistency will help with market confidence as it allows for
investment to be planned more appropriately than if prices varied much more. The larges variations
shown were in 2009 when common carp and wels catfish in particular lost value.

Ireland

Demand for organic salmon is currently very high and is considered to be outstripping supply. 82% of
salmon is produced by ‘organic’ methods but only 75% is marketed as such due to equally high demand
for ‘premium’ product. Branding is very prominent in the market as a whole.

There are currently significant challenges posed to the major subsectors by seed supply and juvenile stock
mortalities as a result of disease, parasites, red tides and recent weather conditions. These challenges
have been made more acute by the location of most producers adjacent to or within Natura 2000 areas
and the bureaucracy involved in obtaining or renewing licences. Restrictive licence conditions limit the
producers ability to move healthy stock away from areas of high risk at certain times. The lag time in
processing licences has also meant that supply has not kept up with increasing market demand. A national
approach to identify key areas suitable for aquaculture and relatively free from other sector demand has
been suggested, that would be offered to potential applicants with the advantage over the previous
individual application process, of being partially assessed/processed by the public sector beforehand.
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Italy

The most successful Italian aquaculture firms have been those that are highly specialized with high levels
of industrialization. In general Italian aquaculture has suffered as a result of competition from other
countries such as Greece and Turkey which have been priced 25-35% lower (referring to sea bass and sea
bream). The growing coastal cage farming industry in these countries has lower costs than Italian land
based aquaculture and so domestic suppliers have been unable to take advantage of the higher
propensity to consume fish products which has been brought about by the economic crisis. Italy has been
slow to react to foreign competition due to high levels of bureaucracy including the renewal of state
concessions, management of health permits and the renewal of operating licenses. Plants have also had
difficulty accessing lines of credit as well as government funding. Integrated vertical channels (from cage
to table) of production have increased GVA and prices for farmers but this system would benefit from
greater sharing of processing platforms by SMEs.

Latvia

There has been little to no development of processing industry in Latvia and so the majority of farmed fish
are consumed locally and are sold fresh to customers. It is possible that the processing industry has failed
to take off because there is no effective trade system in place for aquaculture and investment such as this
is not viable on the individual scale for small producers.

Under the Operational Program for 2007-2013 companies were modernized and new breeding
technologies were introduced to help focus more producers on the market and larger scale production.

Lithuania

The common carp was the main species produced by the Lithuanian aquaculture sector, representing the
93% in weight and 87% in value of total production in 2011. The average first-sale price for common carp
in Lithuania has been stable around 2 €/Kg during the period 2008-2011. Sturgeon and grass carp prices
have been decreasing during the period analysed; while Northern pike have been decreasing but
recovered in 2011.

Malta

The relatively small number of companies can explain some of the large variations in data year on year
because if there were more enterprises then changes in one firm would be softened in the national data
by other firms. This can especially be seen in costs such as repair and maintenance costs as well as energy
costs.

The Maltese aquaculture industry has a very sound export base and consumes very little domestically. Its
main export partners are Japan, for the export of Atlantic bluefin tuna, and Libya and Italy, for the export
of European seabass and gilt-head seabream.

Netherlands

As with many other MS the level of production is limited to a certain extent by the red tape surrounding
permits. Permits are needed for the collection of mussel spats and at present permits are at a level such
that demand is greater than supply. One upside of this is that the market is relatively stable and
predictable at present.
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Certification has not featured heavily in Dutch aquaculture despite the presence of a number of schemes.
The situation is so extreme that no companies in the Netherlands are certified organic producers.

Poland

One particular issue faced is the pressure on the output of both carp and trout which are very susceptible
to extreme temperatures. Part of the decline in output in 2011 was caused by adverse weather
conditions. Other pressures include the growth in numbers of fish eating animals such as cormorants and
otters which are protected by law.

Polish aquafarmers have made efforts to increase their profitability by becoming organic (and being
labelled as such) and by increasing their participation in the processing market which adds more value to
their products.

Carp production has fallen slowly over past years in reaction to changing tastes of consumers. In response
the government has launched publicity campaigns to attempt to boost domestic consumption of trout
and carp and to reduce the traditionally skewed consumption patterns centred on Christmas.

Portugal

Portuguese aquaculture is largely offshore and in estuaries with 90% of the sites in public domain areas
where business purchase rolling 10 year leases. A particular threat to the polyculture regimes is that of
high labour costs however this is slightly mitigated by the high rates of family owned and run businesses
in Portuguese aquaculture.

The emergence, in 2009, of a larger company has gone a long way to altering the structure of the industry
and this is yet to settle into a discernible and stable pattern. In addition to this considerable investment
has been made from 2009 to 2013 in offshore aquafarming and this is expected to pay off over the next
two years.

Portugal has not made large inroads into certification as a way of differentiating products but is expected
to improve on this with some facilities intending to convert to a bio-ecological model of organic
aquaculture production.

Romania

The Romanian aquaculture sector decreased in 2011 due to the economic crisis, after registering a
positive trend from 2009. However, the whole Romanian economy has a positive trend, so the domestic
demand is also growing, which is encouraging the aquaculture products sells. In fact, 2012 aquaculture
production increased. It is expected that this positive trend will continue or even increase for the coming
years thanks to the recovery of the sector and the better fructification of the opportunities in the country.
Internal demand for aquaculture products is affected by the level of the imported fish and the trading
policy of the supermarket chains, present all over the country.

Moreover, the aquaculture sector didn’t and still is not benefiting from a very clear sector policies
adopted by the government/national authority responsible for fisheries and aquaculture. No subsidies
granted by national authorities, no other simulative support were registered. Only under EFF Program
some farmers get European aid on developing their business in the field, specially related to enlarge the
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production of sturgeon species, or for the investments on modernizing the existing productive units, the
main direction for financial support in aguaculture sector.

Slovakia

It can be seen from the sales figures that there is no real discernible patter over the 4 years shown but
that a fairly high level of volatility is present. Whilst the 2011 and 2009 figures are comparable for weight
the same cannot be said of the value of this output in the same years. This indicates that not only is there
a lot of variation in weight but also in value and, perhaps most importantly, that on the face of the data
below there may be only fairly weak linkages between weight produced and value per unit.

Slovenia

Due to natural limitations opportunities to expand marine aquaculture are limited. In 2007 three large
areas for marine aquaculture were set up however it is unlikely that these will be expanded due to
competing needs for the space. There is however a strong possibility of expansion in the freshwater
inland sector due to good quality water and its available in large quantities.

In 2010 production value and volume were low due to the prohibition of sales for most of the year due to
phytotoxic organisms which prevented the sale of products. The industry bounced back in 2011 however,
in part thanks to large investments in Slovenian marine aquaculture facilities.

'Other income' contributed in 79% of the total income. This happens because in many companies
analysed, aquaculture is not the main activity of the company. This leads to the situation that subsidies
contributed, in 2011, more than aquaculture turnover to the income of the companies.

Spain

The value of assets has fallen by -7% due to a rise of 12% in the depreciation of capital. This is owing to
the lack of relevant investment in new equipment and could be a barrier to growth in the medium term.

A notable point is that as production levels in fish farming have fallen firms' performances have improved.
In the case of bass and bream, production levels are regulated by prices and demand as they have high
demand elasticity and so increasing production may not result in higher profitability.

Certification continues to play a very muted role as production is fuelled by domestic demand and
Spanish residents are showing little reaction to certification introduction. Any changes in this sector are
being driven by retailers searching for greater market shares. There is also little evidence of an organic
aquaculture sector as consumer's income constraints and confusion over industry terminology prove to
be bottlenecks. This is compounded by lack of exports.

Any major growth in aquaculture is likely to come from emerging species such as meagre and Atlantic
bluefin tuna into which research and investment is being made.

Sweden

Aquaculture in Sweden is widely dispersed across the country and is often very rural but clustered.
Output of rainbow trout and arctic char had increased steadily since 1998 and this can be put down to
large domestic and foreign demand as well as high prices. Structural changes have also helped to
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encourage growth through mergers and acquisitions and allowing exploitation of economics of scale. In
addition subsidies from the EFF have increased year on year to peak in 2011 at 1.4 million Euros.

The FEI indicator shows that investment is greater than depreciation but that the ratio is decreasing and
this could be attributed either to a lack of confidence from farmers or perhaps to a maturing industry.

The outlook, in many ways, is positive as several large firms are currently applying for production licenses
which would increase capacity. There is need however to put in place a firm strategy plan to help
determine key geographical areas for growth as well as to allow increased focus on organic labelling to
increase the value of products.

United Kingdom

According to the Defra consultation on aquaculture strategy, the main factor militating against growth
was price competitiveness, since the UK has historically enjoyed a good supply of wild-caught fish. UK
consumers are also reluctant to try new species and products, which limits the possibility to develop
diversity and hence resilience against diseases.

Against this, salmon production continues to develop and increase, as the product is popular and
versatile: it can be sold fresh, frozen or processed and remains highly competitive in price and quality with
Atlantic salmon or similar species produced elsewhere whether wild-caught or cultivated. Salmon
production in Scotland was boosted when production was reduced by disease in Chile. Scottish farms may
operate and report at the site level, but are very largely owned by multinational companies with scope to
switch production between countries. This is reflected in the evolution of prices: the series below are
prices reported by the SSPO as annual averages. The GBP price for 2012 is virtually identical to the 1989
price, which represents a considerable drop in real terms (more than halved). The very low prices in years
after 2000 reflect strong competition from Norway and were drivers toward consolidation.

Given the support in principle for commercial development in rural areas offered by the Scottish
Government and by local authorities, and the evidence of continuing growth in demand, barriers to
development of new sites fall into two categories. Nationally, there are pressure groups who promote
widespread beliefs that salmon farms may be ecologically damaging: the accusations include chemical
pollution of surrounding water by surplus food, fish excreta and applied medicines, etc; secondly, that the
intensive holding of salmon provides reservoirs of parasites and diseases that affect surrounding wild fish;
and thirdly that losses from fish farms (escapees) can interbreed with local stocks and change the genetic
make-up. Locally, there may be specific planning objections to each individual application, based on
competing economic or aesthetic interests. Production within existing sites is growing, as is productivity.
Further increase may be achieved (or may be limited) by site developments (larger cages or more cages),
disease control (vaccinations or stock selection), and changes in growth rates through feeds or genetic
improvements (selective breeding or GM).

Failure to grow production of trout may reflect failure to develop demand for table fish and a preference
to cater more for angling and tourism (e.g. by supplying local restaurants). According to the British Trout
Association (BTA), “To support a trout farm a clean river is needed for adequate water supply, which
limits expansion possibilities in the UK. The majority of fish farming concerns are small with owners doing
much of the work themselves. Production is increasingly concentrated on farms producing 100 tonnes or
more. The Industry is moving away from smaller producers, as they are becoming less competitive.
Competition from larger trout producers, other fish species and cheaper imported fish are reducing profit
margins as prices remain the same or fall.”
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4 THE STRUCTURE OF THE EU AQUACULTURE SECTOR

4.1 Structure by aquaculture subsector

In 2011, marine fish accounted for 31% of the EU aquaculture production in weight, freshwater fish
accounted for 20% and shellfish for 49%. While in value terms marine fishes accounted for 52% of the EU
aquaculture production, freshwater fishes accounted for 21% and shellfish for 27%. The evolution of the
EU aquaculture production in weight and value terms is represented in figure 4.1.

Figure 4.1: EU (28) aquaculture production in weight and value by subsector: 1984-2011.
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Source: FAO: 2013
4.1.1 Shellfish aquaculture

Shellfish aquaculture is a labour intensive segment, which faces limited environmental concerns. This
sector contributes actively to external trade and has a very important social dimension given the high
number of persons employed.

The most important costs of the EU shellfish aquaculture sector are labour and livestock costs. Feed costs
tend to be negligible. A large part of the employment is not performed under a formal contract. The
workers are either the owners of the company or family members.

The total sales volume for the EU (28) aquaculture shellfish sector is estimated to be 0.68 million tonnes
and the total value of sales (turnover) is estimated to be 1.12 billion Euros in 2011%, as can be seen from
table 4.1.

23 DCF data on Total Sales Volume have been complemented with FAO production data to provide an overview of all 28 EU
Member States.

73



Table 4.1: Economic indicators for the EU (28) aquaculture shellfish subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
number thousand tonnes million € number number thousand €
Austria 0 0 0 0 0
Belgium 0 0 0 0 0
Bulgaria 37 0.6 = 0.6 =
Croatia 0.4 = 0.5 =
Cyprus 0 0 0 0 0
Czech Republic 0 0 0 0 0
Denmark 9 = 1.0 =+ 0.5 = 2 2 =
Estonia 0 O s 0 s 0 0
Finland 0 0 0 (0] 0
France 2940 = 240.7 = 719.1 = 16695 = 9142 = 23.2
Germany 9 = 19.2 27.8 18 s 17 i 136.4 i
Greece 590 = 18.6 8.6 =
Hungary 0 0 0 0] 0
Ireland 245 =F 30.8 47.4 i 1503 .t 765 25.3 =
Italy 291 83.7 = 146.3 = 3774 =F 1812 = 13.0 +
Latvia 0 0
Lithuania 0 0 0 0 0
Luxembourg 0 0 0 0 0
Malta 0 0
Netherlands 36.0 = 48.3 =
Poland 0 0
Portugal 1391 = 3.5 28.9 s 1983 = 1425 s 5.6 i
Romania 0 0=
Slovakia 0 0 0 0 0
Slovenia 10 + 0.4 0.1 s 19 15 = 21.0
Spain 2790 = 213.4 122.2 i 23938 = 4159 16.4
Sweden 29 = 1.5 2 1.0 54 = 21 A 31.5
United Kingdom 27.1 22.0
Total EU 8341 — 677.0 — 1173.4 = 47986 17358 = 19.3 i
FAO data
DCF data

Reported data shows the existence of more than 8.3 thousand companies in the EU aquaculture shellfish
sector in 2011. Companies had on average 6.2 employees (2.3 in FTE terms). Indeed, the majority of the
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companies in the subsector are micro-enterprises (with less than 10 employees). In 2011, 86% of the EU
aquaculture shellfish companies in the EU were micro-enterprises®*.

From the available data we estimate that the EU (28) aquaculture shellfish sector could produce between
55 and 65 thousand direct employments. The EU aquaculture shellfish sector has an important compound
of part-time work, since the ratio between the employment measured in full time equivalents (FTE) and
the total employment was 36% in 2011. Available data show that women accounted for the 30% of the EU
aquaculture shellfish sector employments, the 26% in FTE terms.

Available data suggest that the average wage (per FTE) for the EU aquaculture sector in 2011 was about
19,262 Euros per year. There is an important variability on the wages in each country. The salaries varied
from about 5,550 Euros per year in Portugal to about 136,360 Euros per year in Germany. This significant
variability in the salaries for shellfish aquaculture by country corresponds in part to the estimation of
unpaid labour and the use of different techniques, more capital intensive in Germany, Denmark and the
Netherlands. The unpaid labour is very important in the shellfish aquaculture. The imputed value of
unpaid labour represents 45% of the total wages.

Table 4.2: Economic Performance indicators for the EU aquaculture shellfish subsector: 2011.

Labour Capital  Future Expectation Equity
Country productivity productivity Indicator ratio
million € million € thousand € %
France 359.2 +F 108.2 =+ 11.4 =+ 39.3 = 37.8 0.1 s 37.2 s
Germany 23.5 20.2 & 176.0 1426.8 204.7 i -7.0 s 84.8 an
Ireland 25.1 s 3.2 i 4.4 = 32.8 i 34.9 i -1.9 4 47.0 s
Italy 36.8 =+ 8.4 F 6.3 = 20.3 = 27.6 = 30.3 26.8
Portugal 27.8 19 £ 1634 19.5 = 24173 -74.4 99.4
Slovenia 3.4 s 3.0 s 88.9 = 226.5 s 99.8 = 22.8 s 29.6 s
Spain 94.9 au 18.2 6.6 = 22.8 i 34.5 = -3.0 F 96.3 =
Sweden 0.8 0.8 36.9 i 35.6 i 33.7 i 5.3 = 71.2 =
UnitedKingdom A1

Total EU 582.7 +F 164.0 = 113+ 329 394 = 2.0 48.4

Available data report that the EU shellfish aquaculture sector provided in 2011 slightly more than 0.58
billion Euros in Gross Value Added.

Available data show that in 2011 the EU shellfish aquaculture sector has obtained profits, measured in
EBIT terms, of about 164 million Euros. Moreover, for all Member States that had shellfish aquaculture
and reported data to calculate this indicator in 2011, all of them had a positive profitability. The
profitability measured in ROl terms was 11.3% in 2011.

* The companies with 5 or less employees represented in 2010 the 76% of the EU aquaculture companies, the companies with 6
to 10 employees represented the 10% and the companies with more than 10 employees represented the 14%.
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Reported data shows that the labour productivity for the EU aquaculture shellfish sector was about
32,936 Euros per FTE in 2011. Reported data also shows that the capital productivity was about 39.4% in
2011.

Figure 4.2: Costs breakdown for the EU shellfish aquaculture subsector: 2011.

M Wages and salaries

W Imputed value of unpaid labour
= Energy costs

M Raw material: Livestock costs

M Raw material: Feed costs

0% . .
B Repair and maintenance

Other operational costs

Depreciation of capital

The most important costs of the EU shellfish aquaculture sector are the livestock costs, which represent
32% of the total costs. While wages and salaries, and imputed value of unpaid labour represent 19% and
15%the total costs. Hence, a large part of the employment in this sector is not done under a formal
contract, because the workers are either the owners of the company or belong to the same family unit.

It is also important to notice that there are no feed costs. This occurs because the production is fed by the
sea water itself, since mussels, clams and oyster are filtering organisms.

4.1.2 Marine (saltwater) aquaculture

Marine fish aquaculture is characterised by being generally capital intensive, with high input and high
labour productivity. This segment has potential to compete on the increasingly globalised market but it
faces constrains which hinder further expansion. Its environmental impacts are also generally higher than
those of other aquaculture segments.
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Table 4.3: Economic indicators for the EU (28) aquaculture marine subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
thousand
number tonnes number thousand €
Austria 0 0 0 0 0
Belgium 0 0 0 0 0
Bulgaria
Croatia 6.1 =& 38.0 =
Cyprus 4.7 27.7
Czech Republic 0 0 0 0 0
Denmark 6 = 10.6 49.8 105 72 e 56.4 =
Estonia 0 0 0 0 0
Finland 0 0 0 0
France 24 = 6.0 39.7 426 = 366 = 10.7 =
Germany 0 0 0 0
Greece 337 = 100.5 =+ 420.9 = 0 0
Hungary 0 0 0 0 0
Ireland 22 125 74.2 = 159 = 131 = 323
Italy 71 = 12.1 = 70.6 = 373 = 167 = 81.6 =
Latvia 0 0 0 0 0
Lithuania 0] 0 0 0 0
Luxembourg 0 0 0 0 0
Malta 6 = 4.2 =F 53.7 = 189 165 i 18.1 +F
Netherlands 0.2 =+ 20
Poland 0 0 0 0 0
Portugal 52 = 3.9 s 25.8 i 294 = 287 = 14.5 s
Romania 0 0.1 s
Slovakia 0 0 0 0 0
Slovenia 1 0.1 0.4 13 == 13 = 28.4
Spain 82 44.9 280.9 i 1963 =+ 1471+ 32.8
Sweden 9 0.2 = 1.4 55 = 25 = 19.8
United Kingdom? 158.9 681.1 1330 41.6
Total EU 610 =+ 364.8 1766.4 . 4907 2696 = 304 =+
FAO data
DCF data

The total sales volume for the EU (28) marine aquaculture sector is estimated to be 0.36 million tonnes
and the total value of sales (turnover) is estimated to be 1.77 billion Euros in 2011.

Available data reports more than 600 companies in the EU marine aquaculture sector in 2011. Companies
had on average 13.1 employees (9.9 in FTE terms).
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The majority of the companies in the subsector are micro-enterprises (with less than 10 employees). In
2011, 87% of the EU aquaculture marine companies in the EU were micro-enterprises’.

From the available data we estimate that the EU (28) aquaculture marine sector produces more than 5
thousand direct employments. Part-time work is not so significant in the EU aquaculture marine sector,
since the ratio between the employment measured in full time equivalents (FTE) and the total
employment was 72% in 2011. The low percentage of imputed value of unpaid labour in the operational
costs confirms this fact. Available data show that women accounted for the 14% of the EU aquaculture
marine sector employments.

Available data suggest that the average wage (per FTE) for the EU aquaculture sector in 2011 was about
30,432 Euros per year®. There is an important variability on the wages in each country. The salaries varied
from about 10,680 Euros per year in France to 81,602 Euros per year in ltaly. The variability in the salaries
can be explained by differences in the labour productivity and the capital and production intensity of the
different techniques. The imputed value of unpaid labour is almost negligible in this sector since it only
represents the 1.2% of the total wages.

Table 4.4: Economic Performance indicators for the EU aquaculture marine subsector: 2011.

Labour Capital  Future Expectation
Country productivity productivity Indicator
million € million € thousand €/FTE %
Denmark 11.5 s 6.2 un 17.5 i 160.0 = 32.8 i 5.6 s 45.4 s
France 6.7 = 2.3 % 103.5 & 18.2 + 304.0 9.4 = -199.3 +F
Ireland 24.5 19.4 4 143.3 i 187.3 s 180.7 -6.3 = 28.0
Italy 35.6 < 19.5 s 15.9 i 213.3 29.0 24.5 s 32.8 %
Malta 15.4 2 10.5 s 97.6 s 93.1 = 143.1 -13.7 -231.9 F
Portugal 10.3 s -2.9 au -1.2 35.8 = 4.2 2.5 97.6 u
Romania 0.1 s 0.0 s 10.4 78.7 i = N
Slovenia 1.5 1.0 o 27.6 123.4 43.8 i 10.3 o 139 +F
Spain 67.0 = 5.2 1.1 45.6 = 14.4 -0.7 s 95.2 =
Sweden 0.7 < 0.2 = 23.6 < 28.5 76.1 < 3.3 69.6 =
_UnitedKingdom 1552
Total EU 328.5 i 61.3 6.8 i 64.3 19.4 b 23 79.3

Available data report that the EU marine aquaculture sector provided in 2011 more than 328 million
Euros in Gross Value Added.

%> The companies with 5 or less employees represented in 2011 the 35.1% of the EU aquaculture companies, companies with 6 to
10 employees represented 36.8% and companies with more than 10 employees represented the 28.1%.

% The average wage are calculated as the costs in wages and salaries costs plus the imputed value of unpaid labour divided by
the total number of FTEs.
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Available data show that in 2011 the EU marine aquaculture sector has obtained profits, after suffering
losses on previous years. Measured in EBIT terms, profitability reached more than 61 million Euros.
Moreover, only Portugal suffered losses in 2011. Overall profitability measured in ROl terms reached 6.8%
in 2011. The EBIT ratio was at 10.3% in 2011.

Reported data shows that the labour productivity for the EU aquaculture marine sector is above the EU
aquaculture average with 64,255 Euros per FTE in 2011. Reported data shows that the capital productivity
was about 19.4% in 2011.

Figure 4.3: Costs breakdown for the EU marine aquaculture subsector: 2011.
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The most important costs of the EU marine aquaculture sector are the feed costs, which represented 42%
of the total costs, an important increase from what it was reported for 2010 in the 2012 aquaculture
report, where represented the 26%. This significant increase can be due to the feed price increases and
the inclusion of data from the United Kingdom with the a significant share of salmon production that
demands expensive feed.

Other costs are other operational costs (21%), livestock costs (15%) and wages and salaries (12%). It is
important to notice the null importance of imputed value of unpaid labour, because most of the work is
done under formal contracts.

4.1.3 Freshwater aquaculture

This segment is often characterized by low labour productivity and low capital intensity, serving mainly
local markets (e.g. carp). In this category limited demand and strong international competition is limiting
the profitability and growth of production, however the extensive and artisanal production may play a
role in environmental and recreational aspects (e.g. regarding biodiversity and preserving cultural
landscapes).

The total sales volume for the EU (28) freshwater aquaculture sector is estimated to be 0.29 million
tonnes and the total value of sales (turnover) is estimated to be 0.89 billion Euros in 2011.
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Table 4.5: Economic indicators for the EU (28) aquaculture freshwater subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
tnousana
number tonnes million € number number thousand €
Austria 22 = 19.3 =
Belgium 0.0 =+ 0.2 =+
Bulgaria 0.0+ 0.0 =+ 0 0
Croatia 6.3 12.1
Cyprus 0.1 = 0.6
Czech Republic 21.0 = 44.5
Denmark 118 = 28.6 u 93.6 318 = 218 = 74.4
Estonia 0.4 = 1.5
Finland 66 = 9.6 = 47.0 i 353 s 278 38.6
France 321 = 36.1 = 119.9 =+ 1262 = 1016 = 25.7 an
Germany 18.2 = 56.4 =
Greece 90 = 1.9 = 8.8 0 0
Hungary 15.6 s 30.3
Ireland 14 s 1.3 4.3 = 53 37 = 43.2 an
Italy 225 = 61.3 = 206.0 = 929 137 206.9 =F
Latvia 0.5 = 1.1 s
Lithuania 3.3 = 7.2
Luxembourg 0 0
Malta 0 0
Netherlands 6.3 = 30.9 =
Poland 29.0 = 61.5 =
Portugal 10 = 0.5+ 2.1 i 39 = 36 = 13.6
Romania - 8.3 = 16.2 = = =
Slovakia 0.8 2.2 i
Slovenia 0.9 2.8 i 0 0
Spain 142 = 14.3 39.7 = 726 = 531 = 18.9 =+
Sweden 115 = 12.8 s 45.1 283 i 216 i 56.0 s
United Kingdom 13.0 37.1
Total EU 1101 =+ 2924 890.8 = 3963 = 2470 = 42.8 i
FAO data
DCF data

Available data reports more than 1,100 companies in the EU freshwater aquaculture sector in 2011,
however, real figures could be much higher due to the lack of data reported under the DCF. Companies
had on average 3.6 employees (2.2 in FTE terms). The majority of the companies in the subsector are
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micro-enterprises (with less than 10 employees). In 2011, 94% of the EU aquaculture freshwater
companies in the EU were micro—enterprises”.

From the available data we estimate that the EU (28) aquaculture freshwater sector produces more than
10 thousand direct employments. The EU aquaculture freshwater sector has a significant compound of
part-time work, since the ratio between the employment measured in full time equivalents (FTE) and the
total employment was 62% in 2010. Available data show that women accounted for the 17% of the EU
aquaculture freshwater sector employments.

Available data suggest that the average wage (per FTE) for the EU aquaculture sector in 2011 was about
42,789 Euros per year. There is an important variability on the wages in each country. The salaries varied
from about 13,607 Euros per year in Portugal to 206,852 Euros per year in Italy. The unpaid labour is
almost negligible in the freshwater aquaculture, since the imputed value of unpaid labour represents 10%
of the total wages.

Table 4.6: Economic Performance indicators for the EU aquaculture freshwater subsector: 2011.

Labour Capital Future Expectation Equity
Country productivity productivity Indicator ratio
million € million € thousand €/FTE % % %
Denmark 24.4 = 3.4 s 2.7 in 112.1 = 19.2 1.7 =+ 20.2 i
Finland 0.0 =+ 0.0+ 0.6 + 49.2 = 16.4 =+ 8.1 s 41.4 =
France 26.4 = 6.2 5.4 26.0 = 229 = 0.9 = 42.0 =
Ireland 2.6 i 0.0 s 0.3 % 69.6 i 29.9 . 3.3 20.8 =
Italy 833 45.6 10.2 s 607.9 = 18.7 33.5 47.7 =
Portugal 0.7 0.1 s 2.8 = 19.4 s 20.5 13.2 56.5 =
Romania 122 = 7.6 i 10.2 =+ 16.6 s 0.4 = 84.2 =
Spain 14.7 = 4.7 10.2 s 27.6 = 32.2 s -3.0 95.5 s
Sweden 21.8 i 8.1 s 13.9 100.8 37.4 du 1.3 24.6
_ Unitedkingdom 99

Total EU 209.6 63.7 6.6 75.9 s 20.8 16.6 — 46.3

Available data report that the EU freshwater aquaculture sector provided in 2011 almost 210 million
Euros in Gross Value Added.

Available data show that in 2011 the EU freshwater aquaculture sector has obtained profits, measured in
EBIT terms, of more than 63 million Euros. Moreover, for the 9 Member States that had freshwater
aquaculture and reported data to calculate this indicator in 2011, only France had a negative profitability.
The overall profitability measured in ROI terms was 6.6% in 2011; while measured with the EBIT ratio (for
the same 9 countries) in 2011 was 11.1%.

77 The companies with 5 or less employees represented in 2011 the 83.4% of the EU aquaculture companies, companies with 6 to
10 employees that represented the 10.9% and companies with more than 10 employees represented the 5.7%.
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Reported data shows that the labour productivity for the EU freshwater aquaculture sector was about
75,931 Euros per FTE in 2011. Reported data shows that the capital productivity was about 20.8% in 2011.

Figure 4.4: Costs breakdown for the EU freshwater aquaculture sub-sector: 2011.
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The most important costs of the EU freshwater aquaculture sector are the feed costs, which represent
37% of the total costs. This is also , an important increase due to an increase in feed price from what it
was reported for 2010 in the 2012 aquaculture report, where represented the 27%.

Other important costs are wages and salaries (18%) and livestock costs (15%). It should be also noticed
the almost null importance of imputed value of unpaid labour on freshwater aquaculture (represented
only 2% of the total costs), since only 11% of the labour it is not carried out a formal contract.

4.2 Main species analysed in EU aquaculture

In 2011, the EU aquaculture production weight by species group were dominated by mussels (36%),
salmonid species (mainly rainbow trout and Atlantic salmon, with 28%), coastal fishes (including gilthead
seabream and European seabass, with 14%) and oysters (9%), as it can be seen in Figure 4.5. Therefore,
51% of the total EU aquaculture production volume was fish and 49% shellfish (mainly molluscs).
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Figure 4.5: Production weight by species group: 2011.

Clams, cockles,
arkshells  Others
4% 3%

Carps, barbels
and other
cyprinids

6%

Source: FAO, 2013

In 2011, the main aquaculture species produced in weight terms in the EU (28) were mussels (456
thousand tonnes, 36% of total EU production), rainbow trout (179 thousand tonnes, 14% of total EU
production), Atlantic salmon (171 thousand tonnes, 13% of total EU production), Pacific cupped oysters
(104 thousand tonnes, 8% of world production), gilthead seabream (99 thousand tonnes, 8%), European
seabass (73 thousand tonnes, 6%) and common carp (62 thousand tonnes, 5%). These species constituted
about 90% of the total EU aquaculture production in weight (FAO, 2013).

Mussels are the main aquaculture production in weight terms in the EU. There are mainly two species
cultured in Europe: the blue mussels and the Mediterranean mussel. Spain is the largest mussel producer
in Europe with 46% of the EU production, followed by France (17%), Italy (14%) and the Netherlands (7%).

The EU aquaculture sector produced about 179 thousand tonnes of Rainbow trout. EU production
represented the 23% of the world production. Its production is very widespread across European
countries. The main producers are Italy with 21%, Denmark and France with 18% each, followed by Spain
(9%), Poland (8%) and Germany (5%).

Salmon is the second finfish species mot produced by the EU aquaculture sector with 171 thousand
tonnes. EU production represented the 10% of the world production. It is mostly produced in the United
Kingdom, with more than 92% of the production and Ireland 7% in 2011. The production from other
countries is currently just testimonial.

EU production of Pacific cupped oysters represented the 16% of the world production; in the EU, Pacific
cupped oysters are mostly produced in France (91% of the total EU aquaculture production). EU
production of gilthead seabream represented the 51% of world production; gilthead seabream are mostly
produced in Greece (62%) and Spain (23%). Common carps are mostly produced in Czech Republic (27%),
Poland (23%), Hungary and Germany (15% both). EU production of European seabasses represented the
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64% of the world production; European seabasses are mostly produced in Greece (72%), Spain (15%) and
Italy (6%).

While in Figure 4.6 it can be seen the EU aquaculture production in value by species groups dominated by
salmonid species (38%), coastal fishes (23%), mussels (12%) and oysters (11%). Therefore, 72% of the total
EU aquaculture production value was fish and 28% shellfish (mainly molluscs) in 2010.

Figure 4.6: Production value by species group: 2011.
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In 2011, the main aquaculture species produced in value in the EU (28) were Atlantic salmon (754 million
Euros, 22% of all EU production), rainbow trout (507 million Euros, 15% of all EU production), gilthead
seabream (435 million Euros, 13%), European seabass (359 million Euros, 10%), Pacific cupped oysters
(357 million Euros, 10%), mussels (289 million Euros, 8%), and common carp (128 million Euros, 4%).
These species constituted more than 80% of the total EU (28) aquaculture production in value (FAO, 2013)
for 2011.

4.2.1 Salmon

The main salmon species cultured world-wide and in the EU is Atlantic salmon (Salmo salar). Minor
production of Coho salmon (Oncorhynchus kisutch) and Chinook salmon (Oncorhynchus tshawytscha) are
also cultured outside the EU.

Total production of Atlantic salmon (Salmo salar) in 2011 is around 1.72 million tonnes, valued in 6.98
billion Euros (9.71 billion USD). Norway is the world leading producer with 62% of the weight and 50% of
the value produced. The EU produced near 171 thousand tonnes, valued 754 million Euros, in 2011.The
EU produced the 9.9% in weight and the 10.8% in value of the world Atlantic salmon production. In the
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EU, the main producer is the United Kingdom with more than 158,000 tonnes, followed by Ireland with
more than 12,000 tonnes. Production from other EU countries is currently just testimonial (FAO, 2013).

Table 4.7: Economic indicators for the EU (28) salmon aquaculture subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
thousand

number tonnes million € number number thousand €
Austria 0 0
Belgium 0 0
Bulgaria
Croatia 0 0
Cyprus 0
Czech Republic 0 0
Denmark 0 0 0 0
Estonia 0 0
Finland 0 0 0 0
France 0 0 0 0
Germany 0 0 0 0
Greece 2 = 0 0= 0 0
Hungary 0 0
Ireland 33 s 12.7 =+ 76.8 = 192 =+ 156 =+ 29.3
Italy
Latvia 0 0
Lithuania 0 0
Luxembourg 0 0
Malta
Netherlands
Poland 4 = 0.9 = 29 = 49 = 45 = 13.1
Portugal 0 0 0 0
Romania
Slovakia 0 0
Slovenia 0 0 0 0
Spain 5 sl 0.1 0.0 =+ 45 42 29.5
Sweden 0 0 0 0
United Kingdom 158.3 678.0 1330
Total EU 44 s 172.0 757.8 1616 243 — 26.3 =

FAO data
DCF data

Table 4.7 reports the submitted DCF data and confirms the EU salmon aquaculture production in weight
and value. United Kingdom is the main EU producer of Atlantic salmon (92% of the production in weight
and 90% in value), unfortunately, the number of companies, FTE and mean wage are not available for the

UK.
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The EU aquaculture salmon sector employed 1616 persons. Part-time work is not significant, since the
ratio between the employment measured in full time equivalents (FTE) and the total employment was
85% in 2011. The low percentage of imputed value of unpaid labour in the operational costs confirms this
fact.

From figure 4.7 it can be seen that economic performance for the EU aquaculture sector has been
improving since 2008 where losses were registered. However, United Kingdom data is only available for
2011; therefore, figure 4.7 cannot show the real evolution of the whole EU aquaculture sector. Moreover,
the net profit estimation does not include United Kingdom data.

Figure 4.7: Economic performance indicators for salmon aquaculture: 2008-2011.
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From figure 4.8 it can be seen that the segment salmon combined is the maximum responsible for the
turnover and GVA production. This could be due to UK reporting all their salmon production coming from
the combined segment. EBIT and net profits were not reported by the UK.

Figure 4.8: Economic performance indicators for salmon aquaculture: 2011.
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The EU salmon aquaculture produced a GVA of more than 181 million Euros. From the Future
Expectations indicator it can be seen that in most countries there is a decapitalization.

Table 4.8: Economic Performance indicators for the EU salmon aquaculture subsector: 2011.

GVA Labour Capital  Future Expectation Equity
Country productivity  productivity Indicator ratio
million € million € thousand €/FTE % %
Ireland 25.9 ufm 20.4 s 1248 165.7 158.4 5.7 = 323 %
Poland 0.7 = 0.1 = 2.4 = 16.5 = 12.5 = 2.0 = 90.2
Spain 0.0 =+ 0.3 -69.6 = 0.2 = 1.8 = 2.9 100.0 ==

United Kingdom 154.6

The most important costs of the EU salmon aquaculture sector are the feed costs, which represented 53%
of the total costs. Feed costs are significantly high because salmon production demands expensive feed
(especially fish oil). Other costs are other operational costs (21%), livestock costs (11%) and wages and
salaries (9%). It is important to notice the null importance of imputed value of unpaid labour, because
most of the work is done under formal contracts.

Figure 4.9: Costs breakdown for the EU salmon aquaculture subsector: 2011.
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Average prices of cultured Atlantic salmon from the EU and the world follow a similar increasing price
trend for the period 2008-2011.
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Figure 4.10: Price evolution of Atlantic salmon: 2008-2011.
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Source: FAO, 2013

4.2.2 Trout

The main trout species cultured in the EU is rainbow trout (Oncorhynchus mykiss). Minor production of
sea trout (Salmo trutta) and brook trout (Salvelinus fontinalis) are also cultured in the EU.

Total production of rainbow trout in 2011 is around 770 thousand tonnes, valued in 2.76 billion Euros
(3.84 billion USD). Chile is the world rainbow trout leading producer with 29% of the weight and 47% of
the value produced. The EU produced near 179 thousand tonnes, valued 507 million Euros, in 2011.
Hence, the EU produced the 23.0% in weight and the 18.4% in value of the global rainbow trout
production. In the EU, the main producer is Italy with 38,000 tonnes, followed by France and Denmark
with around 33,000 tonnes (FAO, 2013).

EU production of sea trout was 3.9 thousand tonnes and 0.7 thousand tonnes of brook trout in 2011.

Table 4.9 reports submitted DCF data and shows that the EU trout aquaculture production reached 190
thousand tonnes valued 580 million Euros in 2011.
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Table 4.9: Economic indicators for the EU (28) trout aquaculture subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
thousand

number tonnes million € number number thousand €
Austria 1.5 = 14.8 =
Belgium 0.0 + 0.2 =
Bulgaria 1.6 = 5.8 =
Croatia 2.5 = 6.7 =
Cyprus 0.1 =+ 0.5 s
Czech Republic 0.8 i 3.0
Denmark 116 = 38.0 = 131.3 391 268 70 =
Estonia 0.3 = 1.3
Finland 10.0 = 33.2 =
France 321 36.1 = 119.9 = 1262 = 1016 = 26
Germany 9.8 = 29.3 =
Greece 72 = 1.4+ 4.2 =
Hungary 0.0 = 0.2 =
Ireland 8 1.2 3.9 = 34 26 = 48.8
Italy 172 = 53.7 = 140.3 = 607 . 128 143
Latvia 0= 0
Lithuania 0 0
Luxembourg 0 0
Malta 0 0
Netherlands 0.1 = 0.2 =
Poland 11.2 = 23.3
Portugal 10 = 0.5 = 2.1 39 = 36 = 14 s
Romania = 1.6 s 5.8
Slovakia 0.6 i 1.7 s
Slovenia 0 0
Spain 88 = 16.5 51.3 = 644 = 540 =F 20.9 =
Sweden 18 = 0.2 = 1.4 55 = 25 = 20 s
United Kingdom 12.7 34.8
Total EU 805 =+ 200.4 =+ 615.4 = 3032 =+ 2040 =+ 37.6 =

FAO data
DCF data

The number of companies that produce trout in the EU are 805. There are 3,032 persons employed, with
a FTE of 2,040. Hence the ratio between FTE and employment was 67%.

The economic performance of the trout aquaculture companies have been increasing between 2008 and
2010, but show a slight decrease for 2011, even if all indicators continue to be positive. Indeed, 2011’s
GVA, EBIT and net profit are lower than the 2010 figures, but ROl has increased between 2010 and 2011.
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Figure 4.11: Economic performance indicators for trout aquaculture: 2008-2011.
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The segments more important in income and profit generation in the trout EU aquaculture sector are the
trout on-growing and trout combined segments.

Figure 4.12: Economic performance indicators for trout aquaculture: 2011.
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The EU trout aquaculture gross value added reached more than 154 million Euros, EBIT reached almost 45
million Euros, showing a positive economic performance confirmed by a ROl of 7.7%. Labour productivity
reached 68,881 Euros per year and capital productivity of 24.7%. The Future expectations of the industry
indicator reached 14.8%, showing an increase in the investments of the sector, but a decrease from 2010.



Table 4.10: Economic Performance indicators for the trout aquaculture subsector: 2011.

Labour Capital  Future Expectation  Equity

productivity productivity Indicator ratio

thousand €/FTE %

Country
million € million €

Denmark 33.5 ai 9.1 6.1
France 26.4 6.2 = 5.4 =
Ireland 2.1 i 0.5 s 10.0
Italy 54.6 30.1 12.1
Portugal 0.7 0.1 s 2.8
Romania 4.0 1.8 s 11.4
Spain 22.5 s 9.1 i 20.5
Sweden 0.7 0.2 = 23.6
United Kingdom 9.9

Total EU 154.4 =+ 44.8 =F 7.7

125.2 = 22.5 s 3.0 &  25.8 .
26.0 = 229+ 09 420
80.2 un 38.7 17.8 %  49.9

426.5 21.9 s 327 %  43.4 —
19.4 s 20.5 s 13.2 &  56.5 %

25.2 0.6 ¥ 78.1 .ia
41.6 50.3 5.0 & 98.6 —
28.5 76.1 s 33 4 69.6 =
68.9 . 24.7 & 14.8 %  44.0 =

The most important costs of the EU trout aquaculture sector are the feed costs, which represented 40%
of the total costs. Other costs are wages and salaries (16%), livestock costs (14%) and other operational
costs (11%). Imputed value of unpaid labour represented just 2% of the total costs, confirming the low
importance of unpaid labour in comparison to wages and salaries (16%).

Figure 4.13: Costs breakdown for the EU trout aquaculture subsector: 2011.
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Average prices of cultured rainbow trout from the EU and the world show a similar evolution for 2008 and
2009, but for 2010-11 EU prices have decreased compared to previous years while world ones continue

the increasing trend.

91



Figure 4.14: Price evolution of rainbow trout: 2008-2011.
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Source: FAO, 2013

4.2.3 Seabass & Seabream

Global production of European seabass (Dicentrarchus labrax) in 2011 was around 144 thousand tonnes,
valued in 619 million Euros (861 million USD). Turkey and Greece are the world European seabass leading
producers with 33% and 31% of the weight and 29% and 31% of the value produced, respectively. The EU
produced near 73 thousand tonnes, valued 359 million Euros, in 2011, accounting for 50.7% global weight
and the 58.0% of value. In the EU, The main European producer is Greece with 44,100 tonnes, followed by
Spain and Italy with around 17,700 and 6,500 tonnes, respectively (FAO, 2013).

Global production of gilthead seabream (Sparus aurata) in 2011 was around 155 thousand tonnes, valued
in 667 million Euros (929 million USD). Greece is the world largest gilthead seabream producer,
accumulating 46% of weight and 43% of value. The EU produced near 99 thousand tonnes, valued 435
million Euros, in 2011, which represents the 63.8% in weight and the 65.2% in value of the global gilthead
seabream production. In the EU, the main producer is Greece with almost 71,000 tonnes followed by
Spain with more than 15,000 tonnes (FAO, 2013).

The vast majority of seabass and seabream is produced and consumed in Southern European countries.
The European part of the industry is compounded of approximately 300 medium and large scale
enterprises. Most of these firms combine the production of the two species, and volumes of each may
change yearly according to the demand and prices. When prices of seabream decrease producers use to
increase the production of seabass.
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Table 4.11: Economic indicators for the EU (28) seabass & seabream aquaculture subsector: 2011.

Number of Total sales Turnover Employment FTE Average wage|
Country enterprises volume
thousand

number tonnes million € number number thousand €
Austria 0 0 0 0 0
Belgium 0 0 (0] 0 0
Bulgaria 0 0 0 0 0
Croatia 4.5 = 185+
Cyprus 4.6 = 27.4
Czech Republic 0 0 (0] 0 (0}
Denmark 0 0 0 0 0
Estonia 0 0 0 0 0
Finland 0 0 0 0 0
France 21 2.7 i 35.5 300 = 273 = 30.2 =
Germany 0 0 0 0 0
Greece 335 = 97.5 = 485.5 = 0 0
Hungary 0 0 0 0 0
Ireland 0 0 0 0 0
Italy 52 = 10.4 = 60.9 = 331 = 164 s 76.0 =
Latvia 0 0 0 0 0
Lithuania 0 0 0 0 0
Luxembourg 0 0 0 0 0
Malta 1= 1.1 s 5.9 s 51 = 51 = 12.9 =
Netherlands 0 0 0 0 0
Poland 0 0 0 0 0
Portugal 48 =F 1.5 11.1 129 = 122 = 12.5
Romania 0 0 0 0 0
Slovakia 0 0 0 0 0
Slovenia 1 0.1 i 0.4 i 13 = 13 = 28.4
Spain 65 = 35.9 198.7 =+ 1599 = 1189 = 29.0 =+
Sweden 0 0 0 0 0
United Kingdom 0.5 2.5
Total EU 523 = 158.8 846.6 7 2423 W 1812 = 31.9 =+

FAO data
DCF data

For the period 2008/2011 the industry faced major challenges:

e the 2008/2009 price decline and supply side decisions to limit the production. But due to lower
production afterwards prices recovered in 2010.

e the ongoing debt crisis in southern Europe

e |ntra-country,

integrated and high specialised enterprises.

intra-European and extra-European concentration to
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The ongoing debt crisis, especially in Greece, is expected to negatively affect the European production of
seabream and seabass in the next years. Absence of credit in the Geek economy is expected to further
limit the Greek production and at the same time force for more concentration in the sector. Price is
expected to present volatility as companies will be forced to sell livestock in order to acquire liquidity.

Figure 4.15: Economic performance indicators for seabass & seabream aquaculture: 2008-2011.
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The 2008-09 price decline is clearly identified in the economic performance (losses) of the sector, even if

the sector registered losses before the crisis. The recovery process is also identified for the years 2010
and 2011.

From figure 4.16, it can be seen that the segment of seabass and seabream in cages is the one with the
highest turnover, followed by hatcheries and nurseries, ongrowing and combined. A similar situation

takes place when looking at the GVA production. It should also be noted that all segments registered
profits in 2011 but seabass and seabream combined.

Figure 4.16: Economic performance indicators for seabass & seabream aquaculture: 2011.
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Table 4.12: Economic Performance indicators for the EU seabass & seabream aquaculture subsector: 2011.

Labour Capital  Future Expectation
Country productivity  productivity Indicator
million € million € % thousand €/FTE % %
France 16.0 = 6.2 = 17.4 58.7 au 45.0 6.3 36.0 =+
Italy 31.7 = 16.2 i 13.9 193.0 =+ 27.2 s 24.7 33.2 %
Malta 2.6 s 1.8 & 4495 51.0 a 647.9 4.3 = 100.0 =
Portugal 4.1 s 1.4 10.4 = 33.4 30.9 = 8.1 73.1 s
Slovenia 1.5 s 1.0 27.6 du 123.4 au 43.8 un 10.3 13.9 =
Spain 27.7 = -14.3 -5.7 s 23.3 11.1 s -2.1 96.4 =
Total EU 84.2 = 12.2 29 46.1 20.1 s 6.5 . 72.3 =

While in countries producing relatively small quantities of seabass & seabream, the sector has recovered
from the 2008/2009 price decline, in Spain the second larger producer in EU, the sector is still under
recovery. The recovery of the sector is still underway also in Greece®® where despite the fact of positive
EBIT, net profit remains negative for 2011 and 2012.

Figure 4.17: Costs breakdown for the EU seabass & seabream aquaculture subsector: 2011.
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H |mputed value of unpaid labour
M Energy costs

B Raw material: Livestock costs

B Raw material: Feed costs

2%
B Repair and maintenance

Other operational costs

Depreciation of capital

In the figure above, the cost structure of the EU seabass & seabream aquaculture subsector is presented
for 2011.

Raw material (feed costs and livestock) account for 51% of the total cost. Other operational costs and
wages account for 20% and 16% of the total cost respectively. Energy and maintenance costs account for
4% and 2% of the total cost respectively. Finally depreciation of capital is estimated to represent 7% of
the total costs.

28 profit and loss for the Mariculture industry in 2012 (in Greek). Downloaded from http://www.inr.gr/art22.html on 04/09/2013.
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Figure 4.18: Price evolution of European seabass & gilthead seabream: 2008-2011.
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In the figure above, price evolution of European seabass & seabream is presented. Low seabream price
for 2008-2009 is identified as well as the upward trend for 2010. Intra and extra EU price for seabream
coincides.

In the case of seabass, a price decline in 2009 is identified while for 2010 and 2011 price does not vary
considerably. Intra and extra EU price for seabass present a steady difference of 0.8 to 0.6 €/kg.

The main producer outside EU for seabream and seabass is Turkey. While Turkish seabream production is
significant, most of the quantities produced are consumed in the local market. On the other hand, Turkish
seabass production is exported to EU countries thus receiving (till recently) export subsidies.
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This price premium for the European seabass production is attributed to the quality of the product and
the export subsidies for the Turkish producers. The delay of approximately one day for Turkish fresh
seabass to reach the EU markets is reflected in the quality and the price of the product. Nevertheless, the
export subsidy compensates for the lower price of the Turkish product.

4.24 Carp

There are different species of carps produced in aquaculture. Main species produced by weight are silver
carp, grass carp, common carp, bighead carp and crucian carp. In the EU the main species cultured are
common carp with 61,860 tonnes, silver carp with almost 3,500 tonnes, bighead carp with 2,272 tonnes
and grass carp with 1,690 tonnes in 2011.

Total production of common carp (Cyprinus carpio) in 2011 is around 3.73 million tonnes, valued in 3.82
billion Euros (5.31 billion USD). China is the world common carp leading producer with 73% of the weight
and 58% of the value produced. The EU produced more than 61 thousand tonnes of carps, valued 127
million Euros, in 2011. The EU produced the 1.6% in weight and the 3.3% in value of the global common
carp production. In the EU, the main producer is Czech Republic with almost 18,200 tonnes, followed by
Poland and Hungary with around 14,400 and 10,800 tonnes, respectively (FAO, 2013).

Submitted data under the DCF together with FAO data reports that the EU produced more than 73
thousand tonnes of carps, valued more than 144 million Euros, in 2011.
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Table 4.13: Economic indicators for the EU (28) carp aquaculture subsector: 2011.

Number of Total sales Turnover Employment Average wage
Country enterprises volume
thousand

number tonnes million € number number thousand €
Austria 0.4 = 2.2
Belgium 0.0 0.0 0 0
Bulgaria 2.6 = 4.4 =
Croatia 3.7 s 5.0 s
Cyprus 0
Czech Republic 19.2 = 38.5
Denmark 0 0 0 0
Estonia 0.0+ 0.1 =+
Finland 0 0 0 0
France 4.2 = 4.7 =
Germany 5.1 = 11.2 =+
Greece 7 = 0.1+ 0.3 =+
Hungary 12.9 23.0
Ireland 0 0
Italy 0.7 i 3.1 i
Latvia 0.5 = 0.8
Lithuania 3.1 s 6.5 i
Luxembourg
Malta
Netherlands 0 0 0 0
Poland 15.0 = 30.4 =
Portugal 0.0 0.0 0 0
Romania 53 11.3 =
Slovakia 0.2 0.5
Slovenia 0.2 0.4 <
Spain 75 0.1 0.6 i 160 45 = 3.3 =
Sweden 0 0 0 0
United Kingdom 0.1 1.4
Total EU 82 = 73.2 144.4 = 160 = 45 =7 109.5 .

FAO data
DCF data

Due to the significant lack of freshwater aquaculture data reported under the DCF, especially for
landlocked countries, it is difficult to give a detailed picture of the EU carp aquaculture sector.

Reported data shows a clear decreasing trend in the economic performance indicators for the carp sector
from 2009 onwards. 2008 indicators suffer from high levels of data unreported.
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Figure 4.19: Economic performance indicators for carp aquaculture: 2008-2011.
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Carp combined shows the better economic performance, while carp on-growing shows a negative
economic performance in the EBIT and net profit estimations.

Figure 4.20: Economic performance indicators for carp aquaculture: 2011.
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Table 4.14: Economic Performance indicators for the EU carp aquaculture subsector: 2011.

Labour Capital  Future Expectation  Equity
Country productivity  productivity Indicator ratio
million € million € thousand
€/FTE
Romania 7.9 = 5.5 9.6 s 13.9 s 0.7 = 86.3 =
| . el . N ... . 247N 23N 0:05SM . 2.7
Total EU 6.8 = 5.5 9.6 -24.7 = 11.2 0.6 = 81.5 =+

The most important costs of the EU carp aquaculture sector are the feed costs (representing 23% of the
total costs), wages and salaries (22%), livestock costs (22%) and depreciation (13%). Imputed value of
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unpaid labour represented just 1% of the total costs, confirming the low importance of unpaid labour in

comparison to wages and salaries (22%).
Figure 4.21: Costs breakdown for the EU carp aquaculture subsector: 2011
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World and EU prices of cultured common carps show a common increasing trend, but EU prices are

almost double of world ones.
Figure 4.22: Price evolution of common carp: 2008-2011.
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4.2.5 Mussel

There are different species of mussels produced in aquaculture: Chilean mussel, blue mussel, green
mussel, Mediterranean mussel, New Zealand mussel, Korean mussel, etc. Total mussel production
reached 1.80 million tonnes and 1.60 billion Euros in 2011. China and Chile are the world mussel leading
producers followed by France, New Zealand and Spain (FAO, 2013).

The main species of mussels produced in the EU are blue mussel (Mytilus edulis) and Mediterranean
mussel (Mytilus galloprovincialis). Total production of blue mussel and Mediterranean mussel in 2011 is
around 1.20 million tonnes, valued in 572 million Euros (797 million USD). China is the world blue mussel
and Mediterranean mussel leading producer with 59% of the weight and 24% of the value produced. The
EU produced more than 454 thousand tonnes, valued 401 million Euros, in 2011. The EU produced the
38.0% in weight and the 70.1% in value of the global blue mussel and Mediterranean mussel production.
In the EU, the main producer is Spain with around 208,500 tonnes, followed by France and Italy with
around 76,800 and 64,300 tonnes, respectively (FAO, 2013).

Similar production has been reported under the DCF, the EU produced about 476 thousand tonnes of
mussels, valued more than 426 million Euros, in 2011.
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Table 4.15: Economic indicators for the EU (28) mussel aquaculture subsector: 2011.

Number of Total sales Turnover Employment FTE Average wage
Country enterprises volume
thousand

number tonnes million € number thousand €
Austria 0 0
Belgium 0 0
Bulgaria 37 i 0.6 =+ 0.6 i
Croatia 0.4+ 0.3+
Cyprus
Czech Republic 0 0
Denmark 9 = 1.0 = 0.5+ 2 2
Estonia 0 0
Finland 0 0
France 401 = 85.0 = 163.6 =+ 2552 1562 =+ 28 =
Germany 8 = 20.8 s 28.7 s 18 17 i 136
Greece 590 = 18.6 8.6
Hungary 0 0
Ireland 98 = 22.7 16.2 481 s 302 30.4
Italy 159 = 59.6 =+ 40.0 = 1,024 = 1,108 =~ 9 =
Latvia 0 0
Lithuania 0 0
Luxembourg 0 0
Malta 0 0
Netherlands 324 F 44 4 =F =
Poland O s 0 s
Portugal 12 == 0.2 0.1 38 29 7
Romania - 0 0
Slovakia 0 0
Slovenia 10 =+ 0.4 < 0.1 L == e
Spain 2048 = 208.0 102.5 = 15417 == 2695 < 15.6
Sweden 0 0 0 0
United Kingdom 26.2 20.7
Total EU 3372 = 476.0 a 426.3 = 19551 = 5729 = 18.8 =

FAO data
DCF data

The evolution of the economic performance indicators show that the sector has recovered from 2008
losses in GVA and net profits and 2009’s low profitability, and is currently obtaining profits.
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Figure 4.23: Economic performance indicators for mussel aquaculture: 2008-2011.
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Profits measured in EBIT or net profit that seems to come mainly from mussels rafts, followed by mussels
bottom and then mussels other; while income is mainly coming from mussels bottom, mussels raft and
mussel long-line.

Figure 4.24: Economic performance indicators for mussel aquaculture: 2011.
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The EU mussel aquaculture gross value added reached more than 245 million Euros, EBIT reached almost
93 million Euros, showing a positive economic performance confirmed by a ROl of 16.1%. Labour
productivity reached 40,911 Euros per year and capital productivity of 40.6%. The Future expectations of
the industry indicator reached 0.4%.
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Table 4.16: Economic Performance indicators for the EU mussel aquaculture subsector: 2011.

Labour Capital  Future Expectation Equity

Country productivity productivity Indicator ratio
million € million € thousand €/FTE %

France 96.1 = 31.1 = 12.8 = 61.5 = 39.6 -54.8 = 36.6 u
Germany 23.5 20.2 s 176.0 1426.8 u 204.7 -13.0 s 84.8 un
Ireland 7.1 4.1 -11.9 = 23.4 = 20.6 aim -5.7 i 56.3
Italy 18.7 = 6.9 = 12.8 i 16.9 34.8 20.1 = 42.8
Portugal 0.1 0.9 -2195.7 2.7 = 186.4 -1915.4 82.3
Slovenia 3.4 3.0 afn 88.9 = 226.5 99.8 = 22.8 i 29.6 un
Spain 85.5 36.4 au 15.8 = 31.7 au 37.0 =+ 2.0 97.1 =

United Kingdom 11.1

The most important costs of the EU mussel aquaculture sector are wages and salaries, which represented
27% of the total costs. Other costs are other operational costs (20%), depreciation (14%) and imputed
value of unpaid labour (14%). Unpaid labour is an important workforce as can be seen from the
importance of imputed value of unpaid labour 14% of the total costs comparing it to wages and salaries
(27%). There are no feed costs.

Figure 4.25: Costs breakdown for the EU mussel aquaculture subsector: 2011.

W Wages and salaries

M Imputed value of unpaid labour
M Energy costs

B Raw material: Livestock costs
B Raw material: Feed costs

M Repair and maintenance

Other operational costs

Depreciation of capital

World and EU prices of cultured mussels show a common trend, but EU prices are almost double of world
ones.
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Figure 4.26: Price evolution of blue mussel and Mediterranean mussel: 2008-2011.
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4.2.6 Oyster

There are different species of oysters produced in aquaculture: Pacific cupped oyster, American cupped
oyster, Slipper cupped oyster, Sydney cupped oyster, Indian backwater oyster, European flat oyster,
Mangrove cupped oyster, Cortez oyster, Chilean flat oyster, etc. Total oyster production reached 4.52
million tonnes and 2.66 billion Euros in 2011. China is the world oyster leading producer with 83% of the
weight and 60% of the value produced (FAO, 2013).

The main species of oysters produced in the EU are Pacific cupped oyster (Crassostrea gigas) and
European flat oyster (Ostrea edulis). Total production of Pacific cupped oyster and European flat oyster in
2011 is around 640 thousand tonnes, valued in 966 million Euros (1.35 billion USD). Republic of Korea,
Japan and Taiwan are the world Pacific cupped oyster and European flat oyster leading producers with
44%, 26% and 5% of the weight and 13%, 25% and 13% of the value produced. The EU produced around
107 thousand tonnes, valued 372 million Euros, in 2011. The EU produced the 16.7% in weight and the
38.5% in value of the global Pacific cupped oyster and European flat oyster production. In the EU, the
main producer is France with around 96,000 tonnes, followed by Ireland with almost 8,000 tonnes (FAO,
2013).

Reported data under the DCF shows that oyster aquaculture reached 155 thousand tonnes and a value of
more than 543 million Euros in 2011.
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Table 4.17: Economic indicators for the EU (28) oyster aquaculture subsector: 2011.

Number of Total sales Turnover Employment FTE Average wage
Country enterprises volume
thousand

number tonnes million € number thousand €
Austria 0 0
Belgium 0 0
Bulgaria
Croatia 0o 0o
Cyprus
Czech Republic 0 0
Denmark 0 0 0 0
Estonia 0 0
Finland 0 0
France 2361 = 139.1 = 502.4 13158 = 6865 = 22.7 s
Germany 1= 0 0 0 0
Greece 0 0
Hungary 0 0
Ireland 128 = 8.0 29.9 924 423 21.5
Italy
Latvia 0 0
Lithuania 0 0
Luxembourg 0 0
Malta 0 0
Netherlands 3.6 ™ 3.9
Poland 0 0
Portugal 44 1.0 < 3.6 89 . 77 e 6.0 =
Romania 0 0
Slovakia 0 0
Slovenia 0 0
Spain 63 = 2.4 2.3 685 95 9.2
Sweden 0 0 0 0
United Kingdom 0.9 1.2
Total EU 2597 = 155.0 = 543.5 s 14856 7460 — 22.3

FAO data
DCF data

There are more than 2,500 companies that produce oyster in the EU aquaculture. 91% of them are in
France.

This dependency on the availability of French data is also present on the following figure where the extent
of the economic performance of the EU oyster aquaculture sector can be seen for 2010 and 2011, when
detailed French economic data was made available. Indicators for 2010 and 2010 show a positive
economic performance of the sector.
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Figure 4.27: Economic performance indicators for oyster aquaculture: 2008-2011.
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The majority of the income and profits are generated in the oyster bottom segment.

Figure 4.28: Economic performance indicators for oyster aquaculture: 2011.
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The EU oyster aquaculture gross value added reached more than 265 million Euros, EBIT reached more
than 84 million Euros, showing a positive economic performance confirmed by a ROl of 12.0%. Labour
productivity reached 35,588 Euros per year and capital productivity of 25.7%. The Future expectations of
the industry indicator reached 0.04%. Therefore, there were no investments or disinvestments in the
oyster aquaculture sector.
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Table 4.18: Economic Performance indicators for the EU oyster aquaculture subsector: 2011.

Labour Capital  Future Expectation  Equity

Country productivity productivity Indicator ratio
million € million € thousand €/FTE
France 243.6 73.5 uim 11.1 = 35.5 i 36.8 % 0.0 i 38.1 s
Ireland 17.6 8.2 un 24.7 41.7 53.1 s 24 F 38.3 afu
Portugal 3.3 s 2.8 & 252.3 43.3 300.2 5.0 100.0
__Spain 094 03¥ 98¥  94¥ 257¥ 1084 998—

Total EU 265.5 i 84.2 i 12.0 = 35.6 i 37.9 =+ 0.0 38.5 .

The most important costs of the EU oyster aquaculture sector are livestock costs, which represented 35%
of the total costs, wages and salaries represented the 17%, imputed value of unpaid labour (16%) and
other operational costs (16%). Unpaid labour is an important workforce as can be seen from the
importance of imputed value of unpaid labour 16% of the total costs comparing it to wages and salaries
(17%). There are no feed costs.

Figure 4.29: Costs breakdown for the EU oyster aquaculture subsector: 2011.
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World and EU prices of cultured Pacific cupped oyster and European flat oyster show a common
increasing trend, but EU prices are more than double of world ones.
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Figure 4.30: Price evolution of Pacific cupped oyster and European flat oyster: 2008-2011.
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4.2.7 Clam

There are different species of clams and cockles produced in aquaculture: Japanese carpet shell, blood
cockle, Japanese hard clam, Northern quahog, grooved carpet shell, common edible cockle, etc. Total
clam and cockle production reached 4.9 million tonnes and 3.5 billion Euros in 2011. Main clam species
cultured in the EU are Japanese carpet shell (Ruditapes philippinarum) and grooved carpet shell
(Ruditapes decussatus) (FAO, 2013).

Total production of Japanese carpet shell and grooved carpet shell in 2011 is around 3.69 million tonnes,
valued in 2.51 billion Euros (3.49 billion USD). China is the world clam leading producer with 98% of the
weight and 92% of the value produced. The EU produced more than 42 thousand tonnes, valued 197
million Euros, in 2011. The EU produced the 1.1% in weight and the 5.0% in value of the global clam
production. In the EU, the main producer is Italy with around 36,750 tonnes, followed by Portugal with
more than 2,300 tonnes (FAO, 2013).

Reported data under the DCF shows that clam aquaculture reached 29.4 thousand tonnes and a value of
almost 147 million Euros in 2011.
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Table 4.19: Economic indicators for the EU (28) clam aquaculture subsector: 2011.

Number of Total sales Turnover Employment Average wage

Country enterprises volume
thousand
number tonnes million € number number thousand €

Austria 0 0
Belgium 0 0
Bulgaria

Croatia 0 0
Cyprus

Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary

Ireland 7

4

31 17 = 26.2 s

» O

O O 0O O N O O O OO O R N O O O o o o o o

Italy 132 = 2 2,750 704 = 19
Latvia
Lithuania
Luxembourg
Malta
Netherlands

Poland

N

Portugal 1323 == N 1837 == 1304 6
Romania
Slovakia

Slovenia

N

Spain 669 = = 7771 = 1313 =+ 17.2 =

o
o
o
o

Sweden

United Kingdom 0.0 0.1

Total EU 2131 = 294 = 146.6 = 12389 . 3338 =+ 13.0 =

FAO data
DCF data

DCF collected data shows at least the existence of 2,131 companies that produce clams in the EU
aquaculture. 62% of these companies are in Portugal and 31% in Spain.

These companies employed at least 12,389 persons. There is an important percentage of part-time work,
since FTE represents the 26.9% of the employment.

Figure 4.31 shows the increase of the total income in the clam aquaculture sector for the period 2008-
2011. This was translated in increases in the GVA and net profits, which were negative in 2008. However,
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due to an important increase in operational costs, the GVA and net profits decreased in 2011; the latter
registering losses again.

Figure 4.31: Economic performance indicators for clam aquaculture: 2008-2011.
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Most of the EU clam aquaculture production is done by the clam bottom segment.

Figure 4.32: Economic performance indicators for clam aquaculture: 2011.
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The EU clam aquaculture gross value added reached almost 50 million Euros; however, profitability was
negative, leading EBIT to reach almost -14 million Euros, and ROl at-13.1%. Labour productivity reached
14,757 Euros per year and capital productivity of 23.7%. The Future expectations of the industry indicator
reached 27.5%. Therefore, the sector is investing in the clam aquaculture sector.
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Table 4.20: Economic Performance indicators for the EU clam aquaculture subsector: 2011.

GVA Labour Capital  Future Expectation  Equity
Country productivity productivity Indicator ratio
million € million € thousand €/FTE
Ireland
Italy
Portugal 24.2 18.6 +
| Selm L 6.7 150NN O ... SINEM.. 2730 ... 24N 253
Total EU 49.3 =F -13.9 =F -13.1 = 14.8 =+ 23.7 F 27.5 36.0 =

The most important costs of the EU clam aquaculture sector are livestock costs, which represented the
60% of the total costs. Other costs are wages and salaries (16%) and imputed value of unpaid labour
(14%). Unpaid labour is an important workforce as can be seen from the importance of imputed value of
unpaid labour 14% of the total costs comparing it to wages and salaries (16%). There are no feed costs.

Figure 4.33: Costs breakdown for the EU clam aquaculture subsector: 2011.
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World and EU prices of cultured clams show a price increase during the period 2008-11; however, EU
prices are about four times the world ones.

112



Figure 4.34: Price evolution of Japanese carpet shell and grooved carped shell: 2008-2011.
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4.2.8 Other marine fish species

Current DCF segmentation classifies the companies according to the main species (or group of species)
produced (i.e. salmon, trout, carp, mussels). However, there is a relevant number of companies that
produce species not specifically indentified in the segmentation. These species are grouped in other
marine fish species, other freshwater species and other shellfish species.

When analysing the EU production in terms of weight, the first species that needs to be classified as other
marine fish species is turbot, which is the 11" species produced in terms of weight. There were mainly
produced in Spain and Portugal, reaching more than 11 thousand tonnes of turbot produced for the
whole EU in 2011.

On the 19" position there is Atlantic bluefin tuna with more than 3,200 tonnes. There were mainly
produced in Croatia, Malta and Spain.

There are other marine species cultured in lower amounts, such as meagre, flathead grey mullet, mullets,
sole, Atlantic halibut, etc. Some of these species have already started to be produced in a controlled way,
while others are mostly experimental productions. Important synergies could be produced if knowledge
would be shared between companies, but this is quite improbable to happen since the specific
advantages in terms of knowledge a company could have may be lost.

4.2.9 Other freshwater fish species

On the 13" position, there is European eel with more than 6,700 tonnes produced in 2011. Main
producers in the EU are the Netherlands, Denmark and Italy. As all diadromous fish (i.e. salmon and trout)
it is difficult to allocate production to just one environment: marine or freshwater.
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On the 14th position, there is the North African catfish with more than 5,300 tonnes produced in 2011.
Main producers in the EU are the Netherlands and Hungary.

On the 22™ position there are sturgeons with more than 2,250 tonnes. Main producers in the EU are Italy,
France and Poland.

Other freshwater cultured species are chars, tench, goldfish, European whitefish, Northern pike, pike-
perch, etc.

4.2.10 Other shellfish species

Under shellfish there are classified molluscs and crustaceans. The main shellfish species are mussels,
oysters and clams. Minor productions of Kuruma and common prawns, palaemonid shrimps, great
Atlantic scallops, tuberculate abalone, Indian white prawn, Danube crayfish, etc., also take place .

4.2.11 Other species

Even if this group of species is not currently reported under the DCF, it is important to provide some
general overview for the sake of consistency when analysing the whole EU aquaculture. Moreover, when
discussing the potential segmentation for the future DC-MAP, it is relevant to know the importance of
each group of species.

Other species could be further disaggregated between aquatic plants, cephalopods and other aquatic
animals. Nowadays, the EU only has minor production of some of the species in these groups.

For aquatic plants, FAO reported only significant production of seaweed in France and Spain for a total of
more than 120 tonnes in 2011. There is potential for further development of algae farming. In fact, some
initiatives have already been undertaken, as a seaweed production and processing company in Ireland:,
expected to expand exponentially from 2013 on. However, one of the main uncertainties is whether
demand can absorb relevant increases of algae production.

Only octopus in Spain were produced from the cephalopods group with almost 3 tonnes in 2011. Octopus
prices are quite high, between 5 and 6 €/kg. Consequently, octopus production in aquaculture could be
interesting; however, there are still some problems in the octopus production from a biological point of
view.

For other aquatic animals, FAO only reported 1.5 tonnes of stony sea urchin in Ireland. Aquatic

invertebrates and frogs were no longer produced in 2011. Indeed, there is no farming of amphibians for
human food consumption (but they may be bred for pet and research trades).
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5 NATIONAL CHAPTERS
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5.1 AUSTRIA

5.1.1 Overview of the Austrian aquaculture sector

The Austrian aquaculture sector produced 2.2 thousand tonnes in 2011. This production was valued at
about 19.3 million Euros (FAO, 2013). Austria produces no marine or shellfish aquaculture (see Table 5.1.1).

A fall in sales weight of less than 1% was displayed from 2010 to 2011 in freshwater aquaculture bringing
the total sales down from 2,167 tonnes to 2,160 tonnes. This is still 73 tonnes above that of 2008.

The value of sales has also fallen over the past year but has shown a sharper fall of 5% from € 20,365

thousand to € 19,338 thousand. As with weight this figure is larger than pre 2010 figures which, in 2008,
was at € 12,803 thousand and so sales in 2011 were 51% higher than in 2008.

Table 5.1.1 Weight and value of Austrian aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Salesweight(tonnes) 2087 2141 2167 2160)= 0%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 2,087 2,141 2,167 2,160|= 0%
palssvaldeithousendi el SR 12803 13917 20365 = 19338|%v B

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 12,803 13,917 20,365 19,338+ -5%
Hatcheries & nurseries (million units ) 0 0 0 8

Source: FAO & EUROSTAT

Rainbow trout was the main species produced by the Austrian aquaculture sector, representing 56% in
weight and 55% in value of total production in 2011 (see Figure 5.1.1). Other important fish species are
brook trout with 16% of the total value and 12% of the total weight, common carp with 11% of the total
value and 16% of the total weight, wels catfish with 6% and 7% of the total value and weight and sea trout
with 5% and 4% of the total value and weight, respectively (FAO, 2013).
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Figure 5.1.1 Top 5 aquaculture species by first-sale weight and value in Austria: 2011.
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All aquaculture prices have had a similar evolution during the 2008-2011 period. Prices of the main 5
species (rainbow trout, brook trout, common carp, wels catfish and sea trout) have seen a rise in the region
of almost 50%, before suffering a slight decrease in 2011.

The price of rainbow trout in Austria was 7.9 €/Kg in 2011. The price for common carp was 6.0 €/Kg, for
grass carp 8.9 €/Kg, for brook trout and for northern pike it was 11.9 €/Kg in 2011.

Figure 5.1.2 Nominal first-sale prices for main 5 aquaculture species in Austria: 2008-2011.
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5.1.2 Data Coverage and Data Quality of the Austrian aquaculture sector

Austria is a landlocked country and only produces freshwater aquaculture. Because freshwater data is not
compulsory under the DCF, landlocked countries were not requested to collect data under the DCF
regulation.

Because of the lack of DCF data for Austria, FAO and EUROSTAT data were used in this analysis.
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5.2 BELGIUM

5.2.1 Overview of the Belgian aquaculture sector

The Belgian aquaculture sector produced 49 tonnes in 2011. This production was valued at about 230
thousand Euros (FAO, 2013). Belgium produces no marine or shellfish aquaculture (see Table 5.2.1).

Table 5.2.1 Weight and value of Belgian aquaculture sector first-sales: 2008-2011.

Variable pA[0}] 2009 2010 2011 Changein2010-11

Sales weight (tonnes) 71 476 239 49 |+ -79%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 71 476 239 49| -79%
Sales value (thousand €) 303 2,054 1,361 230 |+ -83%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 303 2,054 1,361 230 -83%
Hatcheries & nurseries (million units)

Source: FAO & EUROSTAT

Rainbow trout was the main species produced by the Belgian aquaculture sector, representing the 73% in
weight and 68% in value of total production in 2011 (see Figure 5.2.1).

Figure 5.2.1 Top aquaculture species by first-sale weight and value in Belgium: 2011.
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Source: FAO

The average first-sale price in Belgium for cultured rainbow trout has been stable at 4.3 €/Kg for the period
2008-2011 (see Figure 5.2.2).
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Figure 5.2.2 Nominal first-sale prices for main aquaculture species in Belgium: 2008-2011.
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Data Coverage and Data Quality of the Belgian aquaculture sector

5.2.2
Belgium only produces freshwater aquaculture and because freshwater aquaculture is not compulsory
under the DCF, it did not submit aquaculture data under the DCF regulation. Therefore, FAO and EUROSTAT

data have been used in this analysis.

119



5.3 BULGARIA

5.3.1 Overview of the Bulgarian aquaculture sector

In 2011, the Bulgarian aquaculture sector sales reached 4.1 thousand tonnes, a 10% increase from 2010. In
fact, DCF shows a steady increase for the period 2008-2011. Sales in 2011 were valued at about 10.04
million Euros, a 4% increase from 2010. However, there is been an important decrease in the sales value
since 2008 (-54%).

Table 5.3.1 Weight and value of Bulgarian aquaculture sector first-sales: 2008-2011.

Variable 2011 Changein2010-11
Sales weight (tonnes)

Marine

Shellfish

Freshwater

Hatcheries & nurseries

Salesvalue(thousand €) 21,849 15,008 5,645 10,043 | %
Marine 2,694 3,668 3,921
Shellfish 122 253 429
Freshwater 19,033 11,088 5,299

Hatcheries & nurseries

The main species produced are rainbow trouts representing 45% in weight and 76% in value of total
Bulgarian production in 2011 (see Figure 5.3.1). Common carp represented the 18% in weight and 8% in

value, while Mediterranean mussel represented the 15% in weight and 5% in value of the total Bulgarian
production in 2011.

Figure 5.3.1 Top 5 aquaculture species by first sale weight and value in Bulgaria: 2011.
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Table 5.3.2 Aquaculture sector overview for Bulgaria: 2008-2011.

Variable Change in 2010-11
Structure (number)
Totalenterprises 274 33637 . 288|v | A7%
<=5 employees 241 316 339 277\ -18%
6-10 employees 25 13 4 7 | 75%
>10 employees 8 7 4 4= 0%
Employment (number)
_Totalemployees . 1100 1375 218 70| 2%
Male employees 801 930 187 219 17%
Female employees 309 445 31 51t 65%
T 1100 1375 218 270 24%
Male FTE 801 930 187 219|n 17%
Female FTE 309 445 31 51 |t 65%
Input & Production (thousand tonnes)
Raw material: Feed 7.2 9.3 10.8 0.9+ -92%
Raw material: Livestock 7.2 7.9 9.7 1.2~ -88%
Indicators
FTE per enterprise 4.0 4.1 0.6 0.9t 49%
Average wage (thousand €) 1.8 2.1 2.3 2.4|= 2%
Labour productivity (thousand €) 0.5 7.2 34.6 29.9| -14%

From figure 5.3.2, it can be seen that there has been an important decrease in the employment in the
Bulgarian aquaculture sector between 2009 to 2010. From 2010 to 2011, the employment, both measured
in number of employees and FTE, has increased in 24%. This important decrease in the employment could
be explained by economic crisis.

Employment measured in number of employees and FTE is the same, so it is assumed that there is no part-
time labour in the Bulgarian aquaculture sector.

Women represented in 2011 the 19% of the people employed in the Romanian aquaculture sector, both in
numbers of employees and in FTE terms.

Salaries have been increasing since the beginning of the study period.
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Figure 5.3.2 Bulgarian aquaculture sector employment trends: 2008-2011.
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Labour productivity has increased significantly between 2009 and 2010 due to the important decrease in
employment, and consequently in the operating costs.

Figure 5.3.3 Bulgarian income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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In the Bulgarian aquaculture sector, it can be observed that there is no other income or subsides, therefore,
all total income comes from the turnover.

The main costs are feed costs (1.4 million Euros), wages and salaries (0.6 million Euros), and livestock costs
(0.4 million Euros) (see also table 5.3.3).
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Figure 5.3.4 Economic performance of the Bulgarian aquaculture sector: 2011.
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In table 5.3.3 can be observed an improvement in the economic performance of the Bulgarian aquaculture
sector in 2011 compared to 2010. In 2011, total income was 10.0 million Euros (4% increase from 2010),
GVA was 8.1 million Euros in 2011 (+7%), EBIT was 7.1 million Euros (+5%) and net profit was 6.8 million
Euros (+4%).
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Table 5.3.3 Economic performance for the Bulgarian aquaculture sector: 2008-2011.

Variable

-
S
b
3]
-~
Sy
X

Income (million €)

Turnover 21.8 100% 15.0 100% 9.6 100% 10.0 100% | 4%

Otherincome 0.0 0% 0.0 0% 0.0 0% 0.0 0% |=— 0%
. Subsidies .00 0% 00 0% _ 00 0% _ 00 0%l— 0%

Total income 21.8 100% 15.0 100% 9.6 100% 10.0 100% | 4%

Expenditure (million €)

Wages and salaries 1.8 8% 2.5 16% 0.4 4% 0.6 6% | 35%

Imputed value of unpaid labour 0.1 1% 0.5 3% 0.1 1% 0.1 1% |~ -18%

Energy costs 0.4 2% 0.4 3% 0.1 1% 0.1 1% |~ -16%

Repairand maintenance 0.4 2% 0.4 3% 0.2 2% 0.1 1% |~ -8%

Raw material: Feed costs 3.0 14% 3.5 23% 1.5 16% 1.4 13% |~ -10%

Raw material: Livestock costs 16.5 76% 19.5 130% 0.3 3% 0.4 4% |&= 26%
_...Otheroperationalcosts 10 5% 10 7% 01 1% 00  0%|¥ -40%

Total operating costs 23.2 106% 27.8 186% 2.6 27% 2.6 26% |— 0%

Capital Costs (million €)

Depreciation of capital 0.6 3% 0.7 5% 0.3 3% 0.3 3% |4 10%

Financial costs, net 1.6 7% 1.5 10% 0.2 2% 0.3 3% | 48%

Extraordinary costs, net 0.2 1% 0.2 1% 0.0 0% 0.0 0% | 44%
Capital Value (million €)

Total value of assets 38.2 175% 26.0 173% 6.6 69% 6.5 64% | -3%

Net Investments 53 24% 1.5 10% 0.8 8% 1.2 12% |4~  54%

Debt 28.2 129% 35.9 239% 2.0 21% 2.7 27% | 34%
Performance Indicators(million €)

Gross Value Added 0.6 3% 9.9 66% 7.5 78% 8.1 80% | 7%

Operating cash flow -1.4 6% -12.8 86% 7.0 73% 7.4 74% | 6%

Earning before interest and tax -2.0 9% -13.5 90% 6.8 70% 7.1 71% | 5%

Net profit 3.6 17% -15.1  100% 6.6 68% 6.8 68% | 4%

Capital productivity (%) 1.5 -38.1 113.9 125.0 s

Return on Investment (%) -5.3 -52.2 102.2 110.6 i

Equity ratio (%) 26.4 -38.4 69.9 58.6 -

Future Expectation Indicator (%) 12.3 3.2 7.8 14.2 i

The average first-sale price for rainbow trout in Bulgaria was 4.1 €/Kg in 2011 (see Figure 5.3.5). Only
Danube sturgeon prices were higher (5.7 €/Kg) and had a similar increasing trend. Other prices were lower
and had a decreasing or at least a more stable trend; common carp average price in 2011 was 1.1 €/Kg, for
Mediterranean mussel was 0.8 €/Kg and for bighead carp was 0.7 €/Kg.
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Figure 5.3.5 Nominal first-sale prices for main 5 aquaculture species in Bulgaria: 2008-2011.
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5.3.2  Structure and economic performance of main Bulgarian aquaculture segments

As can be seen from figure 5.3.6, the most relevant segments in the Bulgarian aquaculture in terms of
turnover are:

o Segment 1: Trout cages;

o Segment 2: Carp cages;

o Segment 3: Other freshwater fish cages;
o Segment 4: mussel longline.

Figure 5.3.6 Structural development of Bulgarian aquaculture sector: 2008-2011.
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5.3.3 Trends and triggers of Bulgarian aquaculture sector

Main drivers

The significant part of Bulgarian aquaculture is based on the production of non-native (introduced alien)
species. This is a stable trend and started together with the start of the organized fish farming in Bulgaria.
First foreign appearance entered permanently into the local aquaculture is rainbow trout (Oncorhynchus
mykiss), which remains leader in trout family here.

The reasons for the observed processes of decreasing in volume and value can be: in general — the
economic recession in the country and Europe, and the resulting drop in demand and difficulties in small
and medium business (the aquaculture farms in Bulgaria are mostly small and medium enterprises).

Market structure

Still marketing infrastructure in the country is not well developed. There is a need for organization and
construction of retail stores and wholesale distribution network of fish and fish products, including
exchanges and specialized centres for purchasing fish. In some mountain and rural regions where
distribution of the latter is absent, so that the consumption of fish in these regions is much lower than the
average.

Some manufacturers of fish and aquaculture have their own processing facilities located near production
sites, which help improve the quality of the final product. All the EU requirements in the field of veterinary
and sanitary control, quality and food safety are applied in this sector.

Trade

According to preliminary data of the NSI in 2011, total imports of fish and fishery products in Bulgaria
registered a slight decrease from the previous year by 2.4% to 28,025.5 tonnes. The value of the exports
amounted to 68,729.3 thousand USD, which is 14.3% more than the previous year due to higher import
prices (up 17.2%). Traditionally, the highest share in the total imports of fish and fishery products is held of
frozen fish. About 67% of the imported in 2011 frozen fish is mackerel - 11,523 tonnes - by 12.2% less
compared to the previous year, which may be explained by higher import prices. Catches of mackerel in
Bulgaria does not take place, so to meet the market demand for direct consumption and for canning
annually offset by imports. The largest quantities of frozen mackerel in 2011 were delivered by Spain
(2,669.1 tonnes), the Netherlands (2,459.1 tonnes), Canada (2,197.4 tonnes) and Romania (883.1 tonnes).

According to the National Statistical Institute, in 2011 realized a total export of fish, aquatic organisms and
fish products amounted to 8,201.8 tonnes, marking a slight increase of 0.6% over the previous year, despite
the reported decrease in the catch and production fish and other aquatic organisms in the country. Due to
slightly higher average export price (3%), the total value of exported fish products increased by 3.6%
compared to 2010, amounting to 29,090 thousand USD. In 2011, exports to the EU increased by 4.5%
compared to 2010, to 6,445.3 tonnes and already formed 78.6% of total exports of fish, aquatic organisms
and fish products (at 75.6% in 2010). The most significant amounts are targeted for Romania, Sweden,
Greece, France, United Kingdom, Poland, Italy and Spain. Exports of fish and fish products to third countries
amounted to 1,756.5 tonnes - 11.7% less compared to 2010 Main destinations were the Republic of Korea,
Macedonia, Japan, Serbia, Russian Federation, Albania and Croatia. The structure of exports in 2011
include: 7,124.5 tonnes of fish, crustaceans and molluscs - live, fresh, chilled, frozen, smoked or salted and
1,077.1 tonnes processed fishery products (prepared or preserved fish, including caviar, preserved
crustaceans and molluscs).

Analyzing the above information shows that Bulgaria has a negative trade balance in trade in fishery
products. The reason is mainly the lack of oceanic fishing fleet to supply the processing industry and retail
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network primarily in frozen filleted pelagic species (mainly mackerel) as well as lack of cultivating of
saltwater fish (fresh sea bass and sea bream) in the Black Sea.

Gross value added of the aquaculture sector in 2012 in BGN is about 5 million BGN, according to the
National Program for the collection, management and use of data in the fisheries sector. Number of
employees (equivalent full-time) in the sector is 469 people, and the gross value of the employee is 10,594
BGN.

Applied economic analysis

In recent years, 17 million BGN from the Operational Programme for the Development of the "Fisheries" of
the Republic of Bulgaria, funded by the European Fisheries Fund, were invested in the EU's promotion of
aquaculture production and expect results to be more visible in next programming period. The new types
Bulgarian aquaculture produced currently as barramundi, African catfish, remain unknown to the local
market.

Outlook and future projects

The Strategic approach to national targets of the Member States is reflected in the preparation of strategic
documents from the relevant institutions, responsible for the implementation of sector policies in the
country.

The main objectives for the development of Bulgaria are set out in the draft partnership agreement in the
Republic of Bulgaria and the EU for the period 2014-2020.

Data Coverage and Data Quality of Bulgarian aquaculture sector

The main reason for the discrepancy between the data on DCF program, FAO and Eurostat is that the data
of DCF program is reported as information only for indicators of those farmers, who submitted statistical
guestionnaires. Achieved sample rate for economic data for 2011 was 29%, in 2010 was 70%, in 2009 was
41% and in 2008 was 50%. Not carried out an approximation of the performance of those who have not
filled in statistical form. Achieved sample rate for volume and value of fish species is 100%.
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Figure 5.3.7 Comparison of Bulgarian aquaculture data between different data sources: 2008-2011.
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For Eurostat, if the data submitted are with source by the Bulgarian National Statistical Institute, from the
annual financial statements. In the annual financial statements the companies may be have included
incomes and expenses for aquaculture, as well as other economic activities carried out.

If the data for FAO and Eurostat are from the NAFA’s source, should not exist a difference.

It is impossible at this stage other institution, expect NAFA to submit accurate information on production
and marketing of aquaculture | think. Because we are able to aggregate the data on production and sales of
fish species level.

Until 2011, questionnaires for economic statistics were anonymous and had no possibilities to compare the
revenues and costs with those of the annual financial statements of the companies.

From 2012 was changed the Fisheries and Aquaculture act, which indicates that it is obligatory to submit of
statistical information for everyone farmer. For non-submission of statistical information is provided
sanction from 500 to 750 levs. From 2012 was changed the questionnaire, which is now mandatory to filled
in the business name, address and phone number of the farmer. This fact will allow us to compare the
information obtained from the questionnaires with that of annual financial statements of the companies.
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5.4 CROATIA

5.4.1 Overview of the Croatian aquaculture sector

The Croatian aquaculture sector produced 12.8 thousand tonnes in 2011 (see Table 5.5.1). This production
was valued at about 50.6 million Euros (FAO, 2013).

Marine aquaculture production decreased to 6.1 thousand tonnes and 38 million Euros, while freshwater
aquaculture reached 6.3 thousand tonnes and 12.1 million Euros in 2011 (FAO, 2013).

Shellfish aquaculture production decreased by -80% in weight and by -82% in value to 420 tonnes and 474

thousand Euros. This was the main contributor to the overall fall of weight (-11%) and value (-7%) of
Croatian aquaculture.

Table 5.4.1 Weight and value of Croatian aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11
Salesweight(tornes) 13878 14229 13991 12846|v &%
Marine 6,360 7,103 6,883 6,143~ -11%
Shellfish 3,060 2,060 2,060 4201 -80%
Freshwater 4,458 5,066 5,048 6,283 | 24%
Salesvalue(thousand €) 40006 60020  ° 54,688  50616|V 7%
Marine 28,613 47,964 40,438 37,998 -6%
Shellfish 3,565 2,682 2,632 474 -82%
Freshwater 7,828 9,374 11,617 12,144 | 5%
Hatcheries & nurseries (million units) 189 0 99 81|+ -18%

Source: FAO & EUROSTAT

Fish eggs and juveniles production has been very volatile for the 4 year period from 2008 — 2011, going
from a high of 189 million to a low of zero. From 2010 to 2011 output fell by -18%.

Croatia has a diverse and fairly evenly distributed aquaculture sector as demonstrated by the percentages
of the top 5 species produced, especially in terms of weight.

Atlantic blue fin tuna was the main species produced by the Croatian aquaculture sector, representing 13%
in weight and 38% in value of total production in 2011 (see Figure 5.5.1). Other important fish species are:
European seabass with 22% in weight and 24% in value, rainbow trout with 19% in weight and 13% in value,
gilthead seabream with 13% in weight and 13% in value and common carp with 22% in weight and 9% in
value.
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Figure 5.4.1 Top aquaculture species by first-sale weight and value in Croatia: 2011.
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Atlantic blue fin tuna prices in Croatia reached around 12 €/kg in 2011, followed by European seabass with
4.4 €/kg, gilthead seabream with 3.7 €/kg, rainbow trout with 2.7 €/kg and common carp with 1.5 €/kg.

Common carp, gilthead seabream, rainbow trout and European seabass have showed a very similar pattern
in terms of price changes over the period of 2008-2011. Prices for all four of these species changed
relatively little as European seabass and rainbow trout gained some market value and gilthead seabream
and common carp both lost some market value. In contrast the value of Atlantic bluefin tuna started the
period at a value of around 5.5 €/kg but this rose to 12 €/kg. The majority of this price increase was
experienced over the 2008-2009 time period.

Figure 5.4.2 Nominal first-sale prices for main 5 aquaculture species in Croatia: 2008-2011.
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5.4.2 Data Coverage and Data Quality of the Croatian aquaculture sector

Croatia entered in the EU in 2013, so it has not participated in the data collection (DCF). Therefore, FAO and
EUROSTAT data have been used in this analysis.
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5.5 CYPRUS

5.5.1 Overview of the Cyprian aquaculture sector

In 2011, marine aquaculture production was 4,592 tonnes with a value of 26.7 million Euros. Also, marine
hatcheries produced slightly more than 23 million fingerlings with a value of 3.4 million Euros. Regarding
freshwater aquaculture, in 2011 production was 67.5 tonnes valued at 555 thousand Euros.

The main segments of Cyprus aquaculture are the following :

e marine offshore cage fattening units
e marine hatcheries
e fresh water aquaculture units

In Cyprus, nine (9) fattening farms are operating, all using offshore cage farming techniques. The main
cultured species are seabream (Sparus aurata), seabass (Dicentrarchus labrax), meagre (Argyrosomus
regius), rabbit fish (Siganus rivulatus) and pandora (Pagellus erythrinus), with a total annual production of
4,600 tonnes. Nonetheless, the most important cultured marine fish species are the seabream and seabass
with 3,000 tonnes and 1,500 tonnes of production respectively. All fattening units are using the intensive
farming technique of offshore fish cage farming.

Along with the fattening units, three (3) private marine fish hatchery stations are operating as well as a
shrimp hatchery/breeding unit. The three marine fish hatcheries are operating in an intensive basis, in
coastal areas. Their total annual production is approximately 23 million fingerlings.

In Cyprus, there are also eight (8) freshwater aquaculture farms, all located on Troodos mountains. Their
facilities are mainly constituted of concrete tanks with their water intake coming from neighbouring springs
and rivers. The fish farms, are mainly focused on the fattening of freshwater fish species i.e. rainbow trout
(Oncorhynchus mykiss) and sturgeon (Acipenser baerii). Some of these farms operate as fish hatcheries as
well, with a total annual production of 385 thousand fingerlings.

Additionally, there is an ornamental fish hatchery operating in Cyprus. The main fish species that are
cultivated are goldfish (Carassius spp.) and ornamental carp (Cyprinus carpio), which are then driven into
the local and international market.

Table 5.5.1 Weight and value of Cyprian aquaculture sector first-sales: 2008-2011.

Variable 2011 Changein2010-11

Sales weight (tonnes)

Shellfish
Freshwater

Hatcheries & nurseries

palssigiucition=an i /NG 32,099 19,831 . 22,733  30630|&  35%
Marine 26,693
Shellfish 76
Freshwater 555
Hatcheries & nurseries 3,303

*No data by segment in 2011
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The main cultured species as mentioned above are mainly seabream (Sparus aurata), seabass
(Dicentrarchus labrax), meagre (Argyrosomus regius) and in smaller quantities rabbit fish (Siganus rivulatus)
and pandora (Pagellus erythrinus) for marine aquaculture and rainbow trout (Oncorhynchus mykiss) and
sturgeon (Asipenser baeri) for freshwater aquaculture.

Aquaculture in Cyprus is a very important activity of the Fisheries sector since it constitutes 80% both in
value and in volume of the total national fisheries production. At the same time it offers other socio-
economic benefits like employment opportunities, contribution to local coastal economies etc.

Figure 5.5.1 Top aquaculture species by first-sale weight and value in Cyprus: 2011.

Weight Value
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It seems that there is a general positive trend in employment in 2011 compared to 2010 due to the
expansion and increase of production of the aquaculture units.

Table 5.5.2 Aquaculture sector overview for Cyprus: 2008-2011.

Variable Change in 2010-11
Structure (number)
Totalenterprises 16 B8 sla 67%
<=5 employees 4 5 3 5t 67%
6-10 employees 2 5 1 5| 400%
>10 employees 10 5 5 5= 0%
Employment (number)
_Totalemployees 342 . 250 258 . 292|a  13%
Male employees 264 173 189 210t 11%
Female employees 78 77 69 82 | 19%
P 27A 23 215 ele 28%
Male FTE 191 169 149 195 |t 31%
Female FTE 83 74 66 81 | 22%
Input & Production (thousand tonnes)
Raw material: Feed 9645.6 12563.6 8.2 38.8 )t 373%
Raw material: Livestock 7923.2 13714.0 15536.3 31.6|~ -100%
Indicators
FTE per enterprise 17.1 16.2 23.9 18.4=F -23%
Average wage (thousand €) 9.6 11.8 14.6 111+ -24%
Labour productivity (thousand €) 53.3 30.7 44.9 45.3 ) 1%
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The employment, both measured in number of employees and FTE, has increased, the former in 13% and
the latter in 28%.

Women represented in 2011 the 28% of the people employed in the Cyprian aquaculture sector, the 29% in
FTE terms.

The ratio between FTE and employees is 95%, this shows that part-time labour is not so significant in the
Cyprian aquaculture sector.

Figure 5.5.2 Cyprian aquaculture sector employment trends: 2008-2011.
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Average wage has increased from 2008 to 2010, but in 2011 decreased in 24% compared to 2010, reaching
similar levels to the ones of 2009. Labour productivity remains higher than salaries.

Figure 5.5.3 Cyprian income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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In 2011 turnover represented 98% of all income, while other income and subsidies represented just 1%
each.

The main costs were feed costs (33%), followed by livestock costs (15%) and wages and salaries (9%).

Figure 5.5.4 Economic performance of the Cyprian aquaculture sector: 2011.
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Table 5.5.3 Economic performance of the Cyprian aquaculture sector: 2008-2011.

Variable

=
S
-~
3]
-~
S
ES

Income (million €)

Turnover 321 96% 19.8 95% 22.7 98% 30.6 95% |4 35%

Otherincome 0.4 1% 0.5 2% 0.4 2% 0.4 1% | 7%
. Subsidies .08 2% 06 3% 02 1% _ 03  1%|a 56%

Total income 33.4 100% 21.0 100% 23.3 100% 32.3 100% |2 39%

Expenditure (million €)

Wages and salaries 2.6 8% 2.9 14% 2.5 11% 3.1 9% |4 24%

Imputed value of unpaid labour 0.0 0% 0.0 0% 0.7 3% 0.0 0% | -100%

Energy costs 0.3 1% 0.4 2% 0.4 2% 0.4 1% || 4%

Repairand maintenance 0.3 1% 0.0 0% 0.3 1% 0.4 1% | 27%

Raw material: Feed costs 9.6 29% 7.4 35% 8.8 38% 10.7 33% |4 21%

Raw material: Livestock costs 6.4 19% 3.5 17% 1.7 7% 4.7 15% | 174%
_..Otheroperationalcosts 13 4% 16 7% 22 9% 23  7H|& 8%

Total operating costs 20.5 62% 15.8 75% 16.6 71% 21.6 67% |4 30%

Capital Costs (million €)

Depreciation of capital 0.6 2% 0.0 0% 1.0 4% 0.9 3% |~ -10%

Financial costs, net 0.2 1% 0.3 1% 0.2 1% 0.2 1% |~ -15%

Extraordinary costs, net 1.4 4% 1.4 7% 0.0 0% 0.0 0% | 47%
Capital Value (million €)

Total value ofassets 15.6  47% 35.5 169% 36.6 157% 26.3 81% | -28%

Net Investments 2.8 8% 2.6 12% 1.4 6% 2.0 6% |4 37%

Debt 3.1 9% 2.6 12% 4.0 17% 4.5 14% |2 12%
Performance Indicators(million €)

Gross Value Added 146  44% 7.4 36% 9.7 42% 12.5 39% |4  29%

Operating cash flow 12.8 38% 5.2 25% 6.7 29% 10.7 33% |  59%

Earning before interest and tax 12.2 37% 5.2 25% 5.7 25% 9.8 30% | 71%

Net profit 12.0 36% 4.9 23% 5.5 24% 9.6 30% |2 74%

Capital productivity (%) 93.5 21.0 26.4 47.5 E

Return on Investment (%) 78.1 14.6 15.7 37.3 Y

Equity ratio (%) 80.4 92.8 89.1 83.0 -

Future Expectation Indicator (%) 14.0 7.2 1.2 4.0 N
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Figure 5.5.5 Nominal first-sale prices for main aquaculture species in Cyprus: 2008-2011.
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5.5.2 Trends and triggers of the Cyprian aquaculture sector

Main Trends

The production is increasing over time mainly due to the opening of new export markets as well as due to
the support from the European Fisheries Fund. The production is expected to continue increasing, however
the extent of the increase is unknown since the prospects and the stability of the new found markets are
also unknown and difficult to predict.

During the recent years the production cost increased significantly mainly due to the substantial increase of
feed prices and the cost of energy.

In the recent years substantial investments were made towards the modernization and expansion of the
aquaculture farms which resulted among others to the increase of production.

There is no organic aquaculture production in Cyprus, and at the time being the producers are not keen to
invest into producing organic products due to the high cost and the small market. Beside organic
aquaculture some interest from the producers has been expressed as regards other certification schemes
i.e. Friends of the Sea.

Recently some certification schemes implemented by some companies resulted in positive attitude from
potential customers.

In 2011, around 65% of the total aquaculture production was exported and the rest was consumed locally.
Some imports of fresh aquaculture fish like rainbow trout, salmon and sea bream occur in Cyprus with the
most significant being the salmon.

Competitiveness and innovation

Meagre (Argirosomus regius) and Sturgeon (Asipenser baeri) have been recently introduced in the Cyprus
aquaculture sector. The efficiency of Recirculation Aquaculture Systems (RAS) is also being examined.

Even though in the EU administrative burden is high due to the many and demanding regulations that

aquaculture development has to comply with, on a national level there has been a great improvement in
reducing the time required both for the acquisition of a new permit and the expansion of production.
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Aquaculture and especially marine aquaculture is an activity in the sea area that competes for space with
other users such as tourism, fishermen, shipping, recreation, etc.

Considering the above integrated marine spatial planning is an important tool for the future development
of aquaculture. The national strategy is being prepared and aquaculture will be an integral part of this
strategy which should foresee for the establishment of aquaculture zones.

The implementation of the EFF has contributed towards the sustainable development of the sector by
providing support for the, establishment of new units as well as the modernization and the expansion of
the production of the existing ones.

The Department of Fisheries and Marine Research, operates two research stations which promote scientific
research and technological development on aquaculture. These are the Cyprus Marine Aquaculture
Research Center (CyMARC) and the Freshwater Aquaculture Research Station at Kalopanayiotis (Troodos).

The research programmes that have been undertaken at CyMARC focused mainly on new candidate species
for fish farming, such as rabbit fish (Siganus rivulatus), common pandora (Pagellus erythrinus), greater
amberjack (Seriola dumerili) and meagre (Argyrosomus regius). The main objective of research work is the
diversification of aquaculture production with new species, a task that will contribute to the sustainability
of the sector.

Possible trends 2011-2013

From 2012 onward, the total production of aquaculture products is expected to increase because of the
increasing demand due to the opening of new export markets as well as the marketing campaigns
undertaken by the producers.

By 2013 it is expected that the production will increase by 10% compared to 2011.

5.5.3 Data Coverage and Data Quality of the Cyprian aquaculture sector

In some occasions before 2009 there were some differences between the data submitted to different
institutions. This is due to the fact that the new national data base for aquaculture started to operate in
2009 which clearly shows that the cohesion of data sent from 2009 and onward to the different institutions
has been greatly improved. Furthermore some parameters are submitted in different units. For example for
FAO and EUROSTAT the amount of fry is submitted in number of individuals while as for the DCF they are
submitted in weight. Another problem that is encountered is the fact of double counting some quantities of
fish. Specifically some aquaculture companies are supplied fish form other aquaculture companies in order
to satisfy the needs of their clients. This quantity is not double counted in the production but is double
counted in the sales because both companies issue invoices for the fish so as a result the same fish being
counted twice in the turnover of the companies. This the main reason for mismatches in the turnover
compared with the value of production.

Furthermore efforts will be made in order to align the data sent to the different institutions for the
previous years.
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Figure 5.5.6 Comparison of Cyprian aquaculture data between different data sources: 2008-2011.
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5.6 CZECH REPUBLIC

5.6.1 Overview of the Czech aquaculture sector

The Czech aquaculture sector produced 21 thousand tonnes in 2011. This production was valued at about
44.5 million Euros (FAO, 2013). The Czech Republic produces no marine or shellfish aquaculture (see Table
5.5.1).

Mild growth has been shown both in the weight (21 thousand tonnes) and value (€ 45million) of freshwater
produce showing growth of 3% and 10% respectively. Overall this indicates a rise in value of produce
holding weight constant. 86% of the weight and 83% of the value of this production is made up of common
carp.

Table 5.6.1 Weight and value of Czech aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Sales weight (tonnes) 20,395 20,071 20,420 21,010 | 3%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 20,395 20,071 20,420 21,010 3%
Salesvalue(thousand €) 41,740 39,391 40,454 44534\ 10%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 41,740 39,391 40,454 44,534 |t 10%
Hatcheries & nurseries (million units) 0 0 520 534 | 3%

Source: FAO & EUROSTAT

Common carp was the main species produced by the Czech aquaculture sector, representing 86% in weight
and 83% in value of total production in 2011 (see Figure 5.5.1). Other important fish species are rainbow
trout, grass carp and brook trout.

Figure 5.6.1 Top aquaculture species by first-sale weight and value in Czech Republic: 2011.
Weight Value
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m Other M Other

Source: FAO
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Common carp prices in the Czech Republic have been around 2.0 €/Kg in the period 2008-2011 (see Figure
5.5.2). Northern pike prices are the highest of the major species relevant to aquaculture but have also
shown the greatest fluctuation from a low of under 2 €/Kg in 2008 to over 8 €/Kg in 2009. Other species
have been more consistent with common carp and grass carp in particular showing little volatility around
the 2 €/Kg mark. This lack of volatility (although only shown over a small time period) is beneficial as the
Czech aquaculture production relies heavily upon it and this will allow for easier investment planning in the
medium and long term. Rainbow trout and brook trout prices were higher, reaching almost 4 €/Kg in 2011.
Northern pike prices are higher still, but have been more fluctuating than carp ones during the 2008-2011
period.

Figure 5.6.2 Nominal first-sale prices for main 5 aquaculture species in Czech Republic: 2008-2011.
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5.6.2 Data Coverage and Data Quality of the Czech aquaculture sector

The Czech Republic is a landlocked country and only produces freshwater aquaculture. Because freshwater
data is not compulsory under the DCF, landlocked countries were not requested to collect data under the
DCF regulation.

Because of the lack of DCF data for the Czech Republic, FAO and EUROSTAT data were used in this analysis.
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5.7 DENMARK

5.7.1 Overview of the Danish aquaculture sector

In total, the Danish aquaculture sector produced 40,454 tonnes in 2011, which corresponded to a decrease
of 4% from 2010 to 2011. On the other hand, the total value of the production was 144 million euros in
2011, which correspond to an increase of 7% over the same period. From 2008 to 2011, the total volume
decreased by 9%, whereas the total value increased by 13%.

In 2011, the total population of aquaculture farms was 234, which was distributed on 135 enterprises. The

Danish aquaculture sector is dominated by small enterprises with less than 5 employees. 86% of the Danish
enterprises had less than 5 employees, in 2011.

Table 5.7.1 Weight and value of Danish aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11
Salesweight (tonnes) 45,324 . 45,877 .41 204547 LA
Marine 8,911 10,282 10,018 10,571 | 6%
Shellfish 1,481 2,534 1,325 1,031+ -22%
Freshwater 34,211 32,567 30,407 28,646 -6%
Hatcheries & nurseries 0 0 0 0
Salesvalue(thousand €) 130,028 134971 136,108  145808|& 7%
Marine 36,192 41,253 45,896 49,8417 |t 9%
Shellfish 1,310 1,682 669 496 -26%
Freshwater 89,580 90,514 87,886 93,559 6%
Hatcheries & nurseries 0 0 0 0

The production in Denmark can be divided into four main segments. The largest segment is the land based
production of trout, which consists of a combination of hatcheries, nurseries and grow-out farms. The
production in the land based farms is typically small portion size trout for consumption. The production
techniques used are primarily ponds, tanks, raceways and recirculation systems.

The second most important segment is the marine production of trout and trout eggs, which are produced
in sea cage farms. The third segment consists of land based recirculation farms producing European eel,
pike-perch, salmon and turbot. Finally, the forth segment is producing blue mussels on long lines.

In Denmark, the land based fresh water aquaculture production is mainly located in Jutland. The marine
production of trout is located in the Baltic Sea along the southern cost of Jutland and a few production sites
along the cost of Zealand. The production of blue mussels is located in the Baltic Sea and fjords along the
cost of Jutland.

The portion sized fresh water rainbow trout is mainly exported to Germany (90%), whereas the trout eggs
harvested from the marine sea cage farms are exported to Japan. Eel, pike perch and turbot are exported
to other EU countries.

The main species produced in Denmark is rainbow trout, which makes up more than 90% of the total
volume and value of production. The second most important species is European eel, which makes up 9%
of the total value but only 3% of the volume. Blue mussels make up 3% of the total weight of production,
but the value is insignificant.
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Figure 5.7.1 Top aquaculture species by first-sale weight and value in Denmark: 2011.
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Table 5.7.2 Aquaculture sector overview for Denmark: 2008-2011.

Variable 2011 Changein2010-11

Structure (number)
Totalenterprises . 162 160 . 54 . 5|y A%

<=5 employees 146 141 135 116~ -14%

6-10 employees 9 10 11 11|= 0%

>10 employees 7 9 8 8= 0%
Employment (number)

Total employees 528 465 436 437 |= 0%
Male employees 467 410 386 393|= 2%
Female employees 61 55 50 44 -12%
FTE 359 318 291 299|& 3%

Male FTE 318 281 258 269 |t 4%

Female FTE 41 37 33 30| -9%
Input & Production (thousand tonnes)

Raw material: Feed 42.8 38.5 39.3 39.4|= 0%

Raw material: Livestock 7.3 11.2 9.5 8.6+ -10%
Indicators

FTE per enterprise 2.2 2.0 1.9 2.2 |t 17%

Average wage (thousand €) 66.4 74.4 78.8 704+ -11%

Labour productivity (thousand €) 85.2 88.1 121.1 123.4|= 2%

The total number of persons employed in the Danish aquaculture sector was 437, corresponding to 299
FTEs. From 2010 to 2011, the number of employees was unchanged, however from 2008 to 2011, the
number of persons employees decreased by 17%. In 2011, only 10% of the employees in the sector were
women. The average FTE per enterprise increased 17% from 2010 to 2011, whereas the average wage
decreased from 78.8 to 70.4 thousand euros, corresponding to a decrease of 11% over the same period.
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Figure 5.7.2 Danish aquaculture sector employment trends: 2008-2011.
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The number of enterprises and FTEs has decreased from 2008 to 2011, but the average number of FTE per
enterprise has been rather constant over the period. At the same time, the average wage has been
increasing; however, the enterprises have managed to increase labour productivity. The labour productivity
is measured as gross value added per full time employee. From 2010 to 2011 the labour productivity
increased by 2% and from 2008 to 2011 the labour productivity increased by 31%.

Figure 5.7.3 Danish income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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From 2010 to 2011, total income increased by 8%, while the operational cost increased by 6%. The total
income is dominated by the turnover from the sale of fish from the farms, which contributes 96% of total
income, leaving only 4% to other sources of income.

The expenditures are dominated by cost of feed (37%), cost of livestock (23%) and cost of wages and
salaries (12%), in 2011. The expenditures to feed and livestock have been rather constant, whereas the
expenditures for wages and salaries have been declining from 2008 to 2011. The total expenditures make
up for 90% of the total income.
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Figure 5.7.4 Economic performance of the Danish aquaculture sector: 2011.
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The gross value added for the sector as a whole increased by 5% and both EBIT and net profit was positive.
The total value of assets and debts decreased by 4% and 10%, respectively. This is mainly due to the
decreasing number of farms in Denmark. The net investment increased 18%, but it is still below the net
investment in 2008 before the financial crises began.
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Table 5.7.3 Economic performance of the Danish aquaculture sector: 2008-2011.

Variable

% of total
income
% of total
income
% of total
income
Change in

-
S

Y
S g
.

S 3
X £

Income (million €)

Turnover 130.0 96% 135.0 96% 136.1 97% 145.8 96% | 7%
Otherincome 4.8 4% 5.2 4% 4.8 3% 6.0 4% |4 26%
LSubsidies | ...00 0% 00 0% 00 0% _ 00 0%l 0%
Total income 134.8 100% 140.1 100% 140.9 100% 151.8 100% | 8%
Expenditure (million €)
Wages and salaries 18.4  14% 17.8 13% 17.3 12% 15.8 10% |~ -9%
Imputed value of unpaid labour 5.4 4% 5.9 4% 5.6 4% 5.2 3% |~ -8%
Energy costs 6.4 5% 6.8 5% 6.5 5% 7.1 5% |4 10%
Repairand maintenance 12.3 9% 11.8 8% 12.1 9% 13.1 9% | 8%
Raw material: Feed costs 45.7  34% 43.3 31% 41.3 29% 49.7 33% |4 20%
Raw material: Livestock costs 241 18% 34.9 25% 32.0 23% 31.2 21% |~ -3%
..Otheroperationalcosts 157 12% 153 11% 138 10% 138 9%|= 0%
Total operating costs 128.1 95% 135.8 97% 128.6 91% 136.0 90% | 6%

Capital Costs (million €)

Depreciation of capital 6.5 5% 7.9 6% 7.2 5% 6.3 4% |~ -13%
Financial costs, net 7.0 5% 6.1 4% 6.5 5% 3.9 3% | -39%
Extraordinary costs, net -0.2 0% -0.2 0% -0.4 0% -0.2 0% |  56%

Capital Value (million €)

Total value of assets 193.8 144% 188.1 134% 175.7 125% 168.1 111% |+ -4%
Net Investments 13.1 10% 7.9 6% 9.1 6% 10.7 7% | 18%
Debt 152.6 113% 151.1 108% 138.8 98% 1255  83% |~ -10%
Performance Indicators(million €)
Gross Value Added 306 23% 28.0 20% 35.2 25% 36.9 24% | 5%
Operating cash flow 6.7 5% 4.3 3% 12.3 9% 15.9 10% | 29%
Earning before interest and tax 0.2 0% -3.6 3% 5.0 4% 9.5 6% | 89%
Net profit -6.8 5% 9.6 7% -1.5 1% 5.6 4% | 482%
Capital productivity (%) 15.8 14.9 20.1 22.0 i,
Return on Investment (%) 0.1 -1.9 2.9 5.7 Fs
Equity ratio (%) 21.3 19.7 21.0 25.3 FoN
Future Expectation Indicator (%) 3.4 0.0 1.0 2.6 Fs

Large trout produced in cages in marine waters follow the price of salmon, which has been increasing over
the period from 2008 to 2011. However, some of the income from the Danish sea cage farms is coming
from the sales of trout eggs, which are sold to Japan.

The price of blue mussels has been decreasing and the mussel farmers in Denmark are struggling to survive.
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Figure 5.7.5 Nominal first-sale prices for main aquaculture species in Denmark: 2008-2011.
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5.7.2  Structure and economic performance of main Danish aquaculture segments

In Denmark, the aquaculture production is divided into four segments based on the species produced and
the technique used.

The Danish sector is dominated by one species; rainbow trout. The production volume of trout was 38,000
tonnes with a corresponding income of 137 million euro, in 2011. The production of trout covers 96% of the
volume and 90% of the total value. The production of trout is divided into two segments based on
technique and production environment.

The most relevant segments in the Danish aquaculture are:
Segment 1: Trout combined

The most important segment is land based fresh water trout farms (trout combined). In most cases
enterprises in Denmark combine the production in hatcheries and nurseries with grow out farms. The
techniques used are ponds, raceways and recirculation system. The product from theses farms are mainly
portion size trout 300 to 400 grams with white meat. The segment consists of 110 enterprises running 192
farms. The production volume was 27,500 tonnes with a corresponding income of 85.6 million euro. The
production volume accounts for 68% and the value accounts for 59% of the total Danish production.

Segment 2: Trout cages

The second most important segment is the sea cage farms producing trout (Trout cages). The main product,
besides the fish meat, is trout eggs. In 2011, there were 17 farms distributed among 6 enterprises. The
production volume was 10,600 tonnes bringing about a total income of 51 million euro. The segment
covers 26% of the volume and 36% of the value of total Danish production. The sea cage farms are the only
segment that has been able to raise production from 2008 to 2010. Furthermore, the segment is the only
segment with a positive net profit.
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Segment 3: Other freshwater fish species combined

Denmark also has a minor land based production of other freshwater species (Other freshwater fish
combined). The main species produced in this segment is European eel in land based recirculation farms.
The eel production enterprises are dependent on wild caught glass eel for production. There are 8
enterprises producing eel representing one farm each. In this segment there is also a minor production of
pike-perch, turbot and salmon. The production technique is intensive recirculation where more than 95% of
the water is recirculated. The production volume was 1,200 tonnes with a corresponding income of 12.4
million euro, in 2011.

Segment 4: Mussels long line

The last segment is blue mussels on long lines, which has been introduced in recent years. The production
was 1,000 tonnes with a corresponding income of 0.5 million euro, in 2011. The segment had 11
enterprises representing 11 farms. The farms are mostly located in Limfjorden in the northern part of
Jutland and in fjords along the Baltic cost of Jutland. Blue mussel farming is a relatively new and small
segment both in terms of volume and value in the Danish aquaculture sector. The segment is struggling to
increase production and productivity, but so far the conditions and competition in this sector have not
been favourable to the Danish producers. The blue mussel farmers have been represented in The Danish
Account Statistics for Aquaculture since 2006, but so far without a positive net profit.

From figure 5.7.6 it can be seen that the turnover from the Danish aquaculture sector has been increasing,
but the sales volume, the total value of assets and the total number of FTE has been decreasing.

Figure 5.7.6 Structural development of Danish aquaculture sector: 2008-2011.
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Total value of assets
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In table 5.7.4, the economic performance of the four Danish segments is shown. From the table it can be
seen that the gross value added is positive for all segments, but the net profit is negative in most years
from 2008 to 2011.
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Table 5.7.4 Economic performance of main Danish aquaculture segments: 2008-2011 (in million €).

Variable g g g
s s s
X B X
Trout combined
Total income 81.0 100% 82.6 100% 79.9 100% 85.6 100% | 7%
Gross Value Added 21.9  27% 20.7 25% 22.5 28% 22.0 26% | 2%
Operating cash flow 4.6 6% 4.0 5% 6.1 8% 7.3 9% | 20%
Earning before interest and tax 0.3 0% -1.5 2% 1.2 1% 2.9 3% | 150%
Net profit 4.6 6% -6.3 8% -3.0 4% -0.3 0% | 5%
Total sales volume (thousand tonnes) 32.6 31.2 28.8 27.5 = 5%
Trout cages
Total income 36.4 100% 42.7 100% 46.7 100% 51.3 100% |£ 10%
Gross Value Added 4.3  12% 3.8 9% 9.5 20% 11.5 22% | 21%
Operating cash flow 1.2 3% 0.5 1% 6.1 13% 7.5 15% |2 23%
Earning before interest and tax 0.0 0% -0.6 -1% 4.8 10% 6.2 12% | 28%
Net profit -1.5 -4% -1.0 -2% 3.5 8% 5.8 11% |2  66%
Total sales volume (thousand tonnes) 8.9 10.3 10.0 10.6 F 6%
Other freshwater fish combined
Total income 12.9 100% 11.5 100% 12.0 100% 12.4 100% | 3%
Gross Value Added 3.0 23% 2.8 24% 2.3 19% 2.4 20% | 4%
Operatingcash flow 0.9 7% 0.7 6% 0.1 1% 0.9 7% |~ 629%
Earning before interest and tax 0.4 3% 0.1 1% -0.6 -5% 0.5 4% | 186%
Net profit -0.1 0% -0.3 -3% 1.3 -11% 0.2 2% |4 116%
Total sales volume (thousand tonnes) 1.6 1.4 1.6 1.2 = -27%
Mussel Long line
Total income 1.4 100% 1.8 100% 0.7 100%
Gross Value Added 0.7 52% 0.6 34% 0.2 27%
Operating cash flow -0.1 -7% -0.5 -30% -0.3  -46%
Earning before interest and tax -0.3 -23% -0.9 -51% 04 -67%
Net profit -0.4 -29% -1.2 -67% -0.7 -97%
Total sales volume (thousand tonnes) 1.5 2.5 1.3 1.0

In Figure 5.7.7, the economic indicators for the four Danish segments are presented. From the figures it can
be seen that EBIT is positive for all segments excluding the blue mussel farms. Furthermore, net profit is
positive for the sea cage farms and other fresh water farms combined, whereas trout combined had a net
profit just below zero in 2011.
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Figure 5.7.7 Economic performance indicators for main Danish aquaculture segments: 2008-2011.
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In Figure 5.7.8, the operational cost structures for the four Danish segments are presented.
Segment 1: Trout combined

The Trout combined segment show the traditional cost composition for a land based finfish aquaculture
industry, where the main cost components are feed and livestock, which covers 52% of the total
operational costs.

Segment 2: Trout cages

In the trout cages at sea, the cost components feed and livestock are also the most important covering 53%
of the total operational costs. In sea cage farming the cost of livestock is more important than feed, which
is the opposite of the composition in the land based farms. The fish (smolt) bought for sea cage production
are larger than for land based production, which explains the difference in the cost compositions. Also the
other operational cost is higher due to the cost associated with the transport of feed, fish and equipment
to the production site.
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Figure 5.7.8 Cost structure of main aquaculture segments for Denmark: 2011.
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Segment 3: Other freshwater fish species combined

In the segment Other freshwater fish combined, the main cost components are also feed and livestock,
which covers 48% of the total operational costs. The energy cost covers 13% of the total cost, which is twice
as much as the segment Trout combined. The reason for the higher energy cost is the use of highly
recirculated systems in this segment.

Segment 4: Mussel long line

There is no cost available for 2011 for the blue mussel segment do to confidentiality. Just one out of eleven
producers of blue mussels reported economic data to Statistics Denmark in 2011.

The segment Mussel long line has a totally different cost structure because the production costs do not

include the cost of feed and livestock. The most important cost items are repair and maintenance of the
production system (lines and boats) and the labour costs for repair, maintenance and harvesting.
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5.7.3 Trends and triggers of the Danish aquaculture sector

Growth in aquaculture has been on the political agenda for a long time in Denmark, the EU and OECD, as a
possible solution for increasing the availability of fish for human consumption. In the EU and Denmark, the
main goal has been to raise production to become more self-sufficient inside the EU and to create jobs,
both in the primary industry and the fish processing sector. However, over the last 20 years growth in
Denmark, the EU and most OECD countries has stagnated.

Growth in the aquaculture sector is desirable, because the demand for fish is increasing; the capture
fisheries have stagnated and the dependency on imported fish is growing inside the EU. Inside the
European Union, attempts have been made to increase aquaculture production in a sustainable way
(European Commission 2002, 2009)1, but so far without success. The failed attempts to achieve sustainable
growth under the existing regulatory regime based on command and control have increased the need to
analyse alternative regulation and management policies of the aquaculture sector if the aim of sustainable
growth is to be reached.

Currently, most of the Danish aquaculture sector is regulated by farm specific feed quotas. Feed is the most
important input and accounts for more than 40% of the costs. In a specialized aquaculture production,
there are only limited or zero substitution possibilities for feed. The use of feed is, therefore, closely linked
to the possible production, and thereby to the pollution discharged from the farm. The existing regulation
secures that the overall level of nitrogen pollution is not exceeded. However, a new technology introduced
in Denmark can reduce nitrogen pollution by 30-50% per kilo of fish produced. Reducing the level of
nitrogen is expected to also reduce the levels of other externalities, such as phosphorus and organic
material. This technical solution may offer the possibility of realizing growth without increasing existing
levels of pollution. Results in Nielsen (2011, 2012)2 suggest that the shift to new environmentally friendly
technology has no significant impact on farm efficiency. However, the new technology will only be
implemented if farmers have an incentive to do so, which is not present under the existing regulation.

In 2012, a new regulation based on individual quotas on nitrogen was implemented in Denmark, but it is
under revision in 2013. The reason is that the changed regulation in 2012 is still focusing on regulating input
and how the farmers should produce, instead of focusing on the environmental impact of the farms.
Another problem is that the bureaucracy is staggering when the farmers are applying for a transfer from
the old to the new system. This means that farmers at the moment actually have to wait 3 to 5 years on
getting a new permit.

In Denmark, the ambition is to increase Danish fresh water aquaculture production from about 30,000 to
60,000 tonnes and marine aquaculture production from 10.000 to 40.000 tonnes. Overall, the aquaculture
production should increase from 40,000 to 115,000 tonnes.

! European Commission, 2002. Communication from the Commission on a Strategy for the Sustainable Development
of European Aquaculture — EUR. COM(2002) 511. European Commission, 2009. Communication from the Commission
to the European Parliament and Council. Building a sustainable future for aquaculture. A new impetus for the Strategy
for the Sustainable Development of European Aquaculture. COM(2009) 162 final.

? Nielsen, R. (2011) Green and Technical Efficient Growth in Danish Fresh Water Aquaculture. Aquaculture Economics

& Management and Nielsen, R. (2012) Introducing individual transferable quotas on nitrogen in Danish fresh water
aquaculture: production and profitability gains. Ecological Economics, vol. 75, s. 83-90.
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Issues of special interest

In Denmark, a few farms are experimenting on the production of new species and using new technology. So
far, the most successful project is the production of pike perch in recirculating systems. Furthermore a
minor production of turbot fingerlings exists, where the fingerlings are used for restocking and some are
exported to Holland and Spain. Two new large land based recirculation systems have been set up for the
production of Atlantic salmon. In a land based facility the control of the production process is higher than in
a sea cage farm and there is a better opportunity to control the pollution of nitrogen, phosphorus and
organic material etc., on the other hand, the operational cost is expected to be higher than in the sea cage
farms. When the two farms are fully operational they will produce up to 8,000 tonnes.

Current production trends and main drivers

The main reason for the increase in the marine production in Denmark is the higher prices on larger trout
produced in sea cages. The price is driven by the salmon price, which has been high since the disease crises
in Chile. However to expand the production further the industry needs new licenses. If no new licenses are
issued the industry production will stay at the current level around 10,000 tonnes.

The land based production has shown a downward trend of production over the years. The production is
expected to increase slightly when the new regulation going from feed quotas to nitrogen quotas are fully
implemented, however, the transition takes time and the results of the change will most likely first show in
a couple of years. Furthermore, if the sector is to expand more than a few thousand tonnes, new licenses
have to be given to the farmers.

Mussel farming in Denmark is struggling and the future for this segment is very unpredictable. However,
mussel and sea weed farming as a mean to reduce the environmental impact from the sea cage farms are
expected to grow, if the farms are allowed to expand production.

Market structure

The Danish aquaculture sector has managed to increasing labour productivity over the period investigated.
The labour cost per unit of output is also relatively low compared to other countries producing trout.

The Danish sector consists of many small producers at the primary level, where there is only two
enterprises buying and processing the trout. This market structure can be a hindrance because the market
is not well functioning and competitive.

In recent years a segment of organic aquaculture producers has been established. In total, there are eight
land based farms producing trout, one blue mussel farm and one sea cage farm producing trout. The
organic producers have higher costs for feed and fry, but they are also receiving a price premium for their
products. However, the segment is producing less than 100 tonnes and it is questionable how large the
production volume can grow before the price premium will disappear.

Spatial planning

In Denmark, the spatial planning for sea based aquaculture is placed at national level. A spatial plan for sea
based aquaculture has been developed in 2003 and has been reviewed recently taking into account the
interactions with other uses of the coastal zones, such as recreational activities, fishing, wind farms, traffic
and special protected areas such as Nature 2000. Nevertheless, no new licenses have been issued.

The spatial planning of land based aquaculture is placed at the municipality level. A spatial plan for land

based aquaculture has been developed by some municipalities, but also here the use of these plans has
been rather limited.
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Outlook for 2012 and 2013

For the Danish trout producers 2013 is expected to be better than 2011. The reason is that the Danish
regulation for aquaculture production has changed in 2012. The change in regulation should provide the
producers with an incentive to introduce more environmental friendly technology in order to raise
production. However, it is questionable if the production increase will influence on the production in 2012
and 2013.

The eel farmers are expected to decrease production due to the restriction on the harvesting of glass eels.
Furthermore, this restriction drives up prices on glass eels making it less profitable to produce eel. The
mussel farmers are expected to increase production and turnover, but it is still questionable if the profit
will be positive.

5.7.4 Data Coverage and Data Quality of the Danish aquaculture sector

Data quality

The account statistic for 2011 is based on a sample of 120 aquaculture farms, which covers 54% of the total
population of 223 farms. The sample covers 78% of the total income of the population. Furthermore, data
on sales volume and value, purchase of livestock raw material of fish are available for all farms.

The Danish Directorate of Fisheries has registered the total population of farms and enterprises engaged in
aquaculture production in Denmark. It is mandatory for all aquaculture producers in Denmark to report the
production in volume and value each year at the farm level. Furthermore, the species produced and the
technique used in the production is reported.

The data for The Danish Account Statistics for Aquaculture is collected by Statistics Denmark. The collection
is based on the total population of farms provided by The Danish Directorate of Fisheries. The data is
collected at farm level, and can be aggregated to the enterprise level. The data is collected at farm level to
get the most homogeneous segments in terms of species and technique. The Danish Account Statistics for
Aquaculture collects economic data for costs and earnings and balance sheets. Data is collected on a
voluntary basis from the owner’s chartered accountant. The accountant’s task is to report the accounts of
his aquaculture clients to Statistics Denmark in a special form where the account information is harmonized
for statistical use. Statistics Denmark validates the data from each account in a specially designed data
system for quality control. The Danish Commerce and Companies Agency (DCCA) also collect account data
for enterprises, but not for single holders. For enterprises which are not reported by the chartered
accountant, the accounts from DCCA are used.

The extrapolation of the sample to the total population is done in two steps. In the first step all results from
the collected accounts are entered into a database containing information on all existing aquaculture
producers in Denmark. From the collected accounts an average is calculated for all indicators in each
segment. In the second step, an account for the remaining population is estimated based on the average
calculated in the first step and the information collected by the Danish Directorate of Fisheries. The
underlying assumptions for this calculation are that the production function for each farm is identical
within each segment. When the production function is identical, the costs and earnings can be distributed
from the sales volume and value in each account.

Data availability
Data for the aquaculture sector is published once a year on both an aggregated farm and enterprise level

for each segment. The aquaculture statistics are published on Statistics Denmark’s website approximately
12 months after the end of the reference year.
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Confidentiality

The 4 segments that are surveyed in Denmark are presented in Table 5.7.4. To avoid problems with
confidentiality, segments should in general include more than 10 enterprises. In Denmark, both the
production of the sea cages farms and the production of eel and other species in land based recirculation
systems are quite significant in terms of value, and even though these two segments include less than 10
companies, they are surveyed. In order to present detailed data collected from these two segments, nearly
all enterprises have agreed to participate in the survey.

Input of experts about the segmentation on enterprise level, the homogeneity of the segments in terms
of techniques and species

All segments provided by Statistics Denmark have a high degree of homogeneity both concerning the
species and technique. The separation of species into segments is 100%, but if an enterprise produces more
than one species, then it is allocated to the segment of the species that contributes the most to the
turnover.

Some enterprises own more than one farm using different techniques. In Denmark these activities are split
up, because the farm is used as data collection unit. When farms are aggregated into enterprises again, the
enterprise is allocated to the segment, where its turnover is highest. There are very few examples of
enterprises using more than one technique.

Under the existing regulation, the farmer’s main focus is to optimize production based on the feed quota,
whilst he has no incentive to reduce the pollution discharged from the farm, because there is no feedback
between this, and production and profit. A regulatory change to individual pollution rights on nitrogen can
ensure that the most efficient farmers will be the ones who produce. This can potentially increase
production and profit, without increasing pollution. Furthermore, it would provide the farmers with an
incentive to reduce pollution in order to increase production and profitability, which would lead to further
development and the adoption of new environmentally friendly production methods and technologies. It is
important to identify the possible gains and losses of regulatory changes, as in this paper, because if a
regulation is not optimal, it can lead to welfare losses for the society and individual producers.

Differences in DCF data compared with other official data sources Eurostat and FAO

The Danish data for DCF is, in most cases, in line with both value and production registered in FAO and
EUROSTAT. However the Danish data for the freshwater sector provided for the DCF also contains value
and volume for the Danish hatcheries and nurseries and production of smolts for the sea cage farms. The
volume and value therefore exceeds the volume and value registered in FAO and EUROSTAT, which only
contains the value and volume for fish for consumption. Furthermore, the value registered for the marine
production is also a bit higher due to the income registered for DCF is turnover where the calculated value
for the fish in FAO and EUROSTAT is first sale prices of the fish sold. Marine data from EUROSTAT on value
2010 is incorrect.

Furthermore, there are some differences in the volume and value collected by the Danish Directorate of
Fisheries, which reports to EUROSTAT and FAO, and Statistics Denmark which reports to DCF. In general,
both volume and value are higher in Statistics Denmark Aquaculture Account Statistics. The reason is that
the value and volume in the Account Statistics are measured in enterprise sales, while the numbers from
the Danish Directorate of Fisheries are measured as farm production and revenue as production value in
farm gate prices. Secondly, the data collected by Statistics Denmark are account data and the account year
does not necessarily coincide with the calendar year.

155



Figure 5.7.9 Comparison of Danish aquaculture data between different data sources: 2008-2011.
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5.8 ESTONIA

5.8.1 Overview of the Estonian aquaculture sector

The Estonian aquaculture sector produced 388 tonnes in 2011, which was 32% less than last year (Table
5.8.1). The production was valued about 1.5 million Euros. Estonia produces only freshwater aquaculture
(FAO, 2013).

Table 5.8.1 Weight and value of Estonian aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Salesweight(tornes) 81 62 573 388|v 3%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 811 652 573 388 -32%
Solesvaluefthousand €) 2847 2205 2026 L,545|V  -24%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 2,847 2,205 2,026 1,545 -24%
Hatcheries & nurseries (million units) 2 8 2 1|+ -50%

Source: FAO

The Estonian aquaculture sector is very small. There are around 20 commercial companies in Estonia whose
main important activity is fish farming. The rainbow trout is the main species produced by the Estonian
aquaculture sector, representing 86% in quantity and 84% in value of total production in 2011 (Figure
5.8.1). The share of the second important fish - common carp, is already only around 10%. Other important
fish species are sturgeons and eel. Additionally, a few enterprises provide very limited production of some
local fish species mainly for restocking. Salmonids are reared for restocking by two state-financed farms.
Also some crayfish farms are operating in Estonia.

Due to its small size, the aquaculture sector has little influence on the national economy in Estonia. The
rainbow trout and common carp are mainly marketed domestically. Eel production has decreased
significantly and most is exported. Aquaculture has a little more influence on the economy through
tourism, because they supply put-and-take ponds which are an attractive part of leisure time activities in
many holiday houses. There are over 60 fishing tourism enterprises in Estonia that buy fish from fish farms
and offer angling services in their ponds.
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Figure 5.8.1 Top aquaculture species by first-sale weight and value in Estonia: 2011.
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Compared to 2008, the average first sale prices for the main 3 aquaculture species have increased in
Estonia in 2011 (Figure 5.8.2), although first sale price for rainbow trout and common carp fell slightly from
2010 to 2011.. The average first-sale prices in 2011 for rainbow trout, common carp and sturgeons were 3.9
€/Kg, 2.7 €/Kg and 6.8 €/Kg, respectively.

Figure 5.8.2 Nominal first-sale prices for main 3 aquaculture species in Estonia: 2008-2011.
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5.8.2 Trends and triggers of the Estonian aquaculture sector

Compared to 2010, the production of Estonian aquaculture sector decreased significantly in 2011. The
reason for that was heat wave in 2010 which caused a great loss in rainbow trout production. Undoubtedly
this event has an impact on production in the following years.

Natural resources such as water and land do not limit development of fish farming in Estonia. However, the
lack of investment capital and know-how have been the main factors restricting the development of fish
farming in Estonia. The majority of Estonian fish farms are family owned and run, therefore success
depends on the owner's knowledge and financial capacity. To some extent support from European Fisheries
Fund (EFF) helps to solve the problem of investment capital. Around 12 million euros was allocated from
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EFF Measure 2.1 (investment support for aquaculture) for the establishment and modernization of fish
farms until 2012.

Fish farming in Estonia is also characterized by low production volumes and these low production volumes
cannot secure year-round supply for large supermarket chains or attract the interest of exporters. The
relatively high production cost of red-flesh trout makes it difficult to compete with similar products
imported from Norway. However, some fish farms have started to add value for products through
processing and increasing the quality (filleting, salting, marinating, smoking) which can help to broaden the
market and raise profitability. Some enterprises are testing the cultivation of new fish species which may
also expand marketing possibilities (e.g. African catfish, Arctic char, tilapia).

One of the main points that may affect the development of fish farming in Estonia was the introduction of
environmental charges in 2011. Although the Environmental Charges Act entered force in 2006, it was not
applied to fish farming until 2011. Now Estonian aquaculture production must compete on both the
domestic and foreign markets with products from other countries where no pollution charges are applied.

There are also some positive trends in the Estonian aquaculture sector. One of them is that a vocational
training centre started teaching fish farming in 2013. For this the Estonian Qualifications Authority
prepared the Level 4 Fish Farmer occupational qualification standard and the National Examination and
Qualification Centre developed the corresponding curriculum for fish farmers. To ensure a good level of
teaching and practice, a training and experiment base established, with 839 thousand euros support from
the EFF. Additionally, in 2012 the development of Estonia's aquaculture strategy was started, which should
specify the future goals of the aquaculture sector.

5.8.3 Data Coverage and Data Quality of the Estonian aquaculture sector

Estonia did not submit aquaculture data for 2011 due to disagreement between the coordinating
institution and institution engaged in economic data collection. The latter was not satisfied with the
conditions of the new contract. Therefore FAO data was used in this analysis.

Looking at the FAO data a significant inaccuracy appeared. The total sales weight (811 tonnes) of Estonian
aquaculture sector for 2008 is too high in the table 5.8.1. According to the Statistics Estonia and Eurostat
this number should be halved (484 tonnes and 477 tonnes, respectively). FAO data for 2008 reflects rather
stock weight. The data for the other years are quite similar. Although the DCF data was submitted by
Estonia the previous years, they cannot be compared with FAO data presented in the chapter. Due to the
small number of commercial fish farming companies it was reasonable to collect DCF data only concerning
rainbow trout. For other species, the value of production was too small to justify any sampling activities, as
well as problems with confidentiality issues.
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5.9 FINLAND

5.9.1 Overview of the Finnish aquaculture sector

There were 132 main activity aquaculture companies in operation in 2011 and the Finnish aquaculture
sector employed 349 FTEs. The amount of aquaculture companies decreased by 10% but FTE increased by
20% compared to 2010. The total turnover of the aquaculture companies was 57 million Euros and the total
sales volume was 10,076 tonnes in 2011. The sales volume increased by 20% while the increase in value
was 13%. The aquaculture sector has been increasingly concentrated in the recent years. The ten biggest
companies in the sector in terms of turnover made up 65% of the total revenues in 2011.

Finnish aquaculture sector has been disaggregated into 4 segments of other freshwater fish production:
combined production of juveniles and food fish, marine aquaculture (cages), hatcheries and nurseries and
food fish production inland (on growing). The hatcheries and nurseries segment includes natural food
ponds. Other fresh water fish segments include salmon and trout production.

The food fish supply has consisted mainly of rainbow trout. Around 60% of the production value and 84% of
the production volume was rainbow trout in 2011 but European whitefish production has also increased
during the past years. European whitefish accounted for 18% of the production value and 10% of the total
production volume. The production of fry in fish farms consists mainly of rainbow trout fry for food fish
farming. Fish farms produce also Baltic salmon, landlocked salmon, brown trout, sea trout and char fry.
Hatcheries and nurseries generated 17% of the total turnover of the sector with a decent increase of
production and sales from 2010.

Table 5.9.1 Weight and value of Finnish aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Salesweight (tonnes) .53 8,858 .. 8372 ... 10,076 | 20%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 8,893 8,539 7,978 9,594 [t 20%

Hatcheries & nurseries 425 319 394 482 | 22%
Salesvalue(thousand €) 65,784 57,383 50320 56,731 |4 13%

Marine 0 0 0 0

Shellfish 0 0 0 0

Freshwater 57,275 49,212 46,622 47,036|= 1%

Hatcheries & nurseries 8,508 8,171 3,698 9,695 | 162%
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Figure 5.9.1 Top 5 aquaculture species by first-sale weight and value in Finland: 2011.
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Table 5.9.2 Aquaculture sector overview for Finland: 2008-2011.
Variable 2008 2009 2010 2011 Changein2010-11

Structure (number)
| cmmmes . 162 157 45 . 182[w c10% .

<=5 employees 152 147 136 123 -10%

6-10 employees 4 4 4 3| -25%

>10 employees 6 6 6 6= 0%
Employment (number)
_Totalemployees 443 418 359 .. aas|e  2a%

Male employees 338 315 276 336t 22%

Female employees 105 103 83 109 | 31%

FTE 362 347 290 349 |t 20%

Male FTE 275 261 223 264 |t 18%

Female FTE 87 86 67 85 | 27%
Input & Production (thousand tonnes)

Raw material: Feed 15.3 19.0 19.0 18.1| -5%

Raw material: Livestock 0.8 0.6 0.6 0.7 |t 10%
Indicators

FTE per enterprise 2.2 2.2 2.0 2.6 | 33%

Average wage (thousand €) 36.2 39.5 37.3 38.0|= 2%

Labour productivity (thousand €) 57.7 60.3 57.9 50.2|7 -13%

There were 132 main activity aquaculture companies in operation in Finland in 2011. The number of
aquaculture companies has decreased steadily in the period of 2008-2011. In 2011 the number decreased
by 10%. The aquaculture segment employed 445 persons in 2011 corresponding 349 full time equivalent.
The employment increased by 24% and around 75% of the aquaculture employees are men. The average
annual wage per FTE was 38,000 Euros in 2011.
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Figure 5.9.2 Finnish aquaculture sector employment trends: 2008-2011.
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Figure 5.9.3 Finnish income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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The total income of the Finnish aquaculture sector has decreased from 2008 to 2010, but increased by 14%
in 2011. Total operational costs have developed similarly with a decrease from 2008 to 2010 and an
increase in 2011. As employment growth surpassed the growth of total income in 2011 the labour
productivity weakened. The nominal average salary has developed rather steadily throughout the period.

There are no direct subsidies for the Finnish aquaculture enterprises. Companies receive investment
subsidies, but they are not regarded as direct subsidies in the DCF. The economic performance of the
Finnish aquaculture sector worsened during the period of 2008-2010. However, in 2011 the situation
improved and the total income was 58 million Euros with a turnover of 57 million and other income of one
million Euros. Total operational costs were 54 million Euros showing an increase of 20%. Feed costs
accounted for 42% of the total operational costs. The total value of assets of the Finnish aquaculture sector
was 97 million Euros and net investments grew to 10 million Euros. Also total debt of aquaculture
companies rose to 54 million Euros. The gross value added increased moderately while the profitability of
the sector worsened. As the costs increased relative to income the net profit decreased. The net profit was
1.3 million Euros in 2011.
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Figure 5.9.4 Economic performance of the Finnish aquaculture sector: 2011.
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Table 5.9.3 Economic performance of the Finnish aquaculture sector: 2008-2011.

Variable

- —
S S
b b
S) 3]
-~ -~
) Sy
ES ES

Income (million €)

Turnover 65.8 98% 57.4 98% 50.3 98% 56.7 97% | 13%

Otherincome 1.6 2% 1.2 2% 0.8 2% 1.7 3% |<= 110%
______ Subsidies .00 0% 00 0% _ 00 0% _ 00 O0%l— 0%

Total income 67.3 100% 58.6 100% 51.1 100% 58.4 100% |<~ 14%

Expenditure (million €)

Wages and salaries 11.4  17% 12.5 21% 9.7 19% 11.6 20% | 19%

Imputed value of unpaid labour 1.7 3% 1.2 2% 1.1 2% 1.7 3% |4  57%

Energy costs 1.8 3% 1.4 2% 1.3 3% 1.6 3% | 19%

Repairand maintenance 2.2 3% 1.8 3% 1.7 3% 2.0 3% |4 19%

Raw material: Feed costs 25.8 38% 20.9 36% 19.0 37% 22.7 39% | 19%

Raw material: Livestock costs 6.6 10% 5.3 9% 4.8 9% 5.8 10% == 19%
______ Otheroperationalcosts 101 15% 82 14% 7.5 15% 89  15%|a 19%

Total operating costs 59.5 88% 51.3 88% 45.1 88% 54.2 93% |  20%

Capital Costs (million €)

Depreciation of capital 2.8 4% 2.7 5% 2.0 4% 3.0 5% |4  52%

Financial costs, net 0.4 1% 1.4 2% -0.5 1% -0.1 0% | 76%

Extraordinary costs, net -0.5 1% -2.4 4% -2.4 5% 0.7 1% |« 131%
Capital Value (million €)

Total value of assets 84.4 125% 81.3 139% 74.8 146% 96.5 165% &~ 29%

Net Investments 1.5 2% 2.5 4% 1.6 3% 9.8 17% |~ 505%

Debt 46.1 68% 45.4 77% 36.5 71% 53.5 92% | 46%
Performance Indicators(million €)

Gross Value Added 209 31% 20.9 36% 16.8 33% 17.5 30% |t 4%

Operating cash flow 7.8 12% 7.2 12% 6.0 12% 4.2 7% | -29%

Earning before interest and tax 5.0 7% 4.5 8% 4.0 8% 1.2 2% |~ -70%

Net profit 5.4 8% 3.2 5% 4.5 9% 1.3 2% |~ -71%

Capital productivity (%) 24.8 25.7 22.4 18.1 V

Return on Investment (%) 5.9 5.6 5.3 1.2 =

Equity ratio (%) 45.4 44.2 51.1 44.6 -

Future Expectation Indicator (%) -1.5 -0.2 -0.5 7.0 F

The nominal average price of European whitefish has increased over the past few years and the price was
7.7 Euros/kg in 2011. The price for Rainbow trout was 3.4 Euros/kg.
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Figure 5.9.5 Nominal first-sale prices for main aquaculture species in Finland: 2008-2011.
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5.9.2  Structure and economic performance of main Finnish aquaculture segments

Finnish aquaculture sector has been disaggregated into 4 segments of other freshwater fish production.
e Segment 1: Other freshwater fish combined production of juveniles and food fish;
e Segment 2: Other freshwater fish marine production in cages;
e Segment 3: Other freshwater fish hatcheries and nurseries (including natural food ponds);
e Segment 4: Other freshwater fish on growing (food fish production inland).

Salmon, trout and rainbow trout production are included in the other fresh water fish category in the
Finnish data collection. The marine aquaculture production (of rainbow trout and European whitefish) are
included in the cages segment. Total income of the Finnish aquaculture sectors increased in 2011 with the
exception of cages (marine aquaculture). Cages and hatcheries and nurseries made some profits, but
combined and on growing sectors were unprofitable.

Figure 5.9.6 Structural development of Finnish aquaculture sector: 2008-2011.
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Table 5.9.4 Economic performance of main Finnish aquaculture segments: 2008-2011 (in million €).

Variable

% of total
income
% of total
income
% of total
income
Change in

-
S

S w
2 g
S

S 3
X £

Other freshwater fish cages

Total income 34.7 100% 8.9 100% 25.8 100% 20.5 100% |~ -20%
Gross Value Added 9.1 26% 2.1 24% 7.4 29% 5.7 28% |+ -23%
Operating cash flow 4.3 12% 0.9 10% 3.9 15% 2.8 13% | -29%
Earning before interest and tax 3.2 9% 0.4 4% 2.7 11% 1.7 8% |~ -37%
Net profit 2.7 8% 0.2 2% 2.5 10% 2.2 11% |~ -10%
Total sales volume (thousand tonnes) 5.4 1.5 4.9 4.0 -  -20%
Other freshwater fish combined
Total income 20.8 100% 39.0 100% 19.5 100% 23.8 100% |« 22%
Gross Value Added 7.8 37% 15.3 39% 7.1 37% 7.2 30% |— 0%
Operating cash flow 2.5 12% 5.5 14% 1.5 8% 0.4 2% ™ -73%
Earning before interest and tax 1.6 8% 4.0 10% 0.9 5% -0.6 -3% | -169%
Net profit 2.7 13% 3.0 8% 1.8 9% -1.2 5% | -166%
Total sales volume (thousand tonnes) 3.0 6.6 2.7 4.7 S 77%
Other freshwater fish on growing
Total income 3.0 100% 2.3 100% 2.2 100% 3.9 100% |<= 81%
Gross Value Added 0.6 20% 0.8 34% 0.8 37% 0.8 20% | 2%
Operating cash flow -0.4  -12% 0.2 8% 0.3 14% -0.3 -6% | -185%
Earning before interest and tax -0.6 -21% -0.1 -5% 0.2 8% -0.6 -15% | -429%
Net profit -0.9 -29% -0.3 -14% 0.1 7% -0.5 -12% | -420%
Total sales volume (thousand tonnes) 0.5 0.5 0.4 0.9 < 141%
Other freshwater fish Hatcheries & nurseries
Total income 8.7 100% 8.3 100% 3.7 100% 10.2 100% | 172%
Gross Value Added 3.4 39% 2.8 33% 1.4 38% 3.8 38% | 171%
Operating cash flow 1.4 16% 0.6 8% 0.3 8% 1.3 13% | 350%
Earning before interest and tax 0.9 10% 0.2 3% 0.1 3% 0.7 7% |« 449%
Net profit 0.9 10% 0.2 3% 0.1 3% 0.7 7% |= 592%
Total sales volume (thousand tonnes) 0.4 0.3 0.4 0.5 o 22%

Segment 1: Other fresh water fish combined production of juveniles and food fish

The biggest segment in terms of total income was other fresh water fish combined production of juveniles
and food fish with 24 million Euros in 2011. The production of combined segment consists mainly of
rainbow trout, European whitefish and Atlantic salmon. The gross value added of the segment was 7 million
Euros and the sector made loss of one million Euros. Income of the segment rose by 22%, but at the same
time the net profit fell considerably. The combined segment produced most fish in terms of volume of total
production. In 2011 the production was 4.7 thousand tonnes.

Segment 2: Other fresh water fish marine production in cages

The second biggest segment in terms of total income was marine production of other fresh water fish in
cages with 21 million Euros in 2011. The production was mostly rainbow trout (3.6 thousand tonnes), but
European whitefish was also produced. The gross value added of the segment was 6 million Euros. The
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income of the segment fell by 20% and the profitability weakened. Net profit was 2 million Euros and total
sales volume 4 thousand tonnes in 2011.

Segment 3: Other fresh water fish hatcheries and nurseries (including natural food ponds)

The total income of hatcheries and nurseries of other fresh water fish was 10 million Euros in 2011 with a
rise of 7 million Euros from the previous year. The production of fry in fish farms consists mainly of rainbow
trout fry for food fish farming. Fish farms also produce Baltic salmon, landlocked salmon, brown trout, sea
trout and char fry. The gross value added of the segment was 4 million Euros and the net profit increased to
0.7 million Euros. The total sales volume of hatcheries and nurseries was 482 tonnes of fry in 2011.

Segment 4: Other fresh water fish on growing (food fish production inland)

The total income of food fish production inland (on growing) was 4 million Euros in 2011. There was an
increase of around 80% from the previous year. The fish food production inland consisted mainly of
rainbow trout, but also European whitefish and other fresh water species were produced. The gross value
added of the segment was 0.8 million Euros. The segment made a loss of 0.5 million Euros. The total sales
volume was about 900 tonnes.

Figure 5.9.7 Economic performance indicators for main Finnish aquaculture segments: 2008-2011.
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5.9.3

Figure 5.9.8 Cost structure of main aquaculture segments for Finland: 2011.
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Trends and triggers of the Finnish aquaculture sector

Current production trends and main drivers

The Finnish aquaculture sector has been strongly affected by the environmental permit policy. Almost all
aquaculture producers need to have an environmental permit in order to operate in the aquaculture
sector. The main reason for introducing the environmental permit mechanism has been the desire to
diminishing the nutrient load in the Baltic Sea. However, there have not been any new permits issued for
the aquaculture farms in marine areas since the 1980s. As marine production in cages has been
economically most relevant, the environmental permit policy has affected the total production volumes

and values of the Finnish aquaculture sector.
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The Finnish government, in cooperation with the research institutes and the aquaculture industry, have
been trying to reach a consensus in combining the interests of the industry with environmental goals and



the discussion of new sustainable approach proceeds. If the current trend continues, the demand based
food fish production might be threatened in the future.

Recirculating aquaculture systems have become more common in Finland in the recent years. With the
current production volumes and expenditures of recirculating aquaculture systems the production will
need to be concentrated in the more valuable species.

Market structure

The Finnish aquaculture sector has been increasingly concentrated. The ten biggest companies of the
sector made up around 65% of the total revenues in 2011. And the concentration seems to continue as
existing companies are buying the environmental permits from the farms and companies phasing out. The
international competitiveness of the Finnish aquaculture sector has worsened during the past years as the
production volumes have been down due to decreases in the environmental permits issued. The companies
have been afraid to invest as there is no guarantee of the future developments.

Most investments have been made into recirculating aquaculture systems. However, the production
capacity potential of recirculating aquaculture systems has not yet been fully fulfilled and there is an on-
going process of research and development of new aquaculture techniques for Northern environments as
well as continued testing for new species (eg. different applications of recirculating aquaculture systems).

Interactions with connected markets

There are several projects in action in Finland that are taking into account the benefits of aquaculture
production throughout the whole value chain. There projects include, among other things, selective
breeding programs and optimal feed programs. There are also innovations on developing environmentally
friendlier and healthier feed and improving the feeding practices in general.

Trade

Almost all aquaculture production in Finland is consumed in the domestic market and the demand for
domestic aquaculture products is growing even further. Only a few special products (fry and roe) are
exported. Imports of aquaculture product account for about 40% of the total fish consumption in Finland.
Aquaculture imports consist mostly of Norwegian salmon, Swedish rainbow trout, European whitefish and
sea trout.

Developments on competitiveness and market performance of the sector

The competitiveness and performance of the sector is mostly connected to the price developments of fish,
mainly rainbow trout and salmon, but also developments of the feed cost play an important role. As
investments have been limited mostly to recirculating aquaculture systems the past trends on profitability
do not tell the whole story of the competitiveness and the future evolution of the Finnish aquaculture
sector.

Impacts of specific public sector initiatives and policies on production

The national spatial planning program of aquaculture is now under approval by the Ministry of the
Environment and by the Ministry of Agriculture and Forestry. The national spatial planning program takes
account of the different uses of marine areas and new approaches have been developed to plan and to
coordinate these uses (e.g. Co-exist and Aguabest projects). However, the government attempts to improve
the productivity and operating conditions of aquaculture companies have not yet been into action and it
still remains to be seen how these reforms will boost the production.

170



The total fish food production was 12,700 tonnes and 44.6 million Euros in 2012. The production volume
increased, but the value decreased due to disadvantageous price evolution. These figures include all
aquaculture fish production for human consumption in Finland, not only the production of the main activity
companies. In addition the aquaculture sector produced 55 million pieces of fry. National spatial planning
programs are expected to improve the operating conditions of the industry in the near future. Also,
recirculating aquaculture systems are expected to make a breakthrough and to stabilize their production.
There are ongoing new environmental permit applications for marine areas as well as some marine
development projects in action, including Environmental and spatial planning programs for intensifying the
production. However some of the production has moved to Sweden due to the scarce environmental
permits available in Finland.

5.9.4 Data Coverage and Data Quality of the Finnish aquaculture sector

Economic EU data collection of aquaculture sector in Finland combines information from different data
sources. Main sources are a production survey of FGFRI, Structural Business Statistics of Statistic Finland
(SF) and account survey conducted by FGFRI. Financial statements were available for all firms in Business
Register having aquaculture as the main activity.

Primary sources of financial statements data in Statistics Finland are direct inquiries and business taxation
material supplemented by Business Register data. Data is based on corporate balance sheets and profit and
loss account data. Statistics Finland checks for the validity of the data. Any missing data was estimated
within stratum. Account data was surveyed by FGFRI by stratified survey to detect the detailed cost
structure of fish farms. Cost and earnings estimates were done by design-based and model assisted
regression and ratio estimation. The cost variables were estimated with ratio estimation from financial
statements. A production survey was collected exhaustively from the producers. Any missing information
was estimated by stratum.

Figure 5.9.9 Comparison of Finnish aquaculture data between different data sources: 2008-2011.
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The Finnish Game and Fisheries Institute provide the data on aquaculture for FAO, EUROSTAT and the DCF
and the differences in the figure 5.8.9 are due to different estimation and classification practises of these
organisations and different data needs. FAO and EUROSTAT data include all aquaculture production in
Finland, including also production of companies that are not main activity producers whereas DCF data
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includes only those companies that have aquaculture as their main business activity. In addition EUROSTAT
and FAO data include only food fish production and no juvenile or fry production. Both fish produced for
human consumption and fry are included in the DCF data. The DCF data here should be regarded as total
aquaculture production of Finland (including both marine and inland production) due to classification by
fish species rather than division to marine and inland. In figure 5.8.9 DCF data of production value is based
on the turnover of aquaculture companies instead of the sales value of cultured fish and fry. The turnover
can include other business activities and is not limited to the pure sales of aquaculture products produced

by the company.
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5.10 FRANCE

5.10.1 Overview of the French aquaculture sector

The total output of the French aquaculture sector in 2011 is 283.1 thousand tonnes and 898.5 million Euros
as turnover. From 2010 to 2011, the sales volume decreased by 10% but turnover increased by 2%.

The total number of aquaculture farms is 3,300, nearly constant compared to 2010. Table 5.10.2 shows an
increase of the number of aquaculture farms compared to before 2010. This result is due to 4 new
segments which are added since 2010 in the global statistics (cf. 5.10.4 Data coverage).

Firms in these 4 segments are very heterogeneous and we do not have enough perspective to interpret
economic indicators. Therefore no analysis will be made on these segments. The 9 segments having a full
economic data set represent 93% of the total turnover.

The French aquaculture sector is largely dominated by bivalve molluscs farming. In weight, shellfish farming
ranks first with a production of 240.7 thousand tonnes (85% of national total) and 719.1 million Euros for
turnover (80%). The second group is the freshwater fish sector with 36.1 thousand tonnes (13%) and 119.9
million Euros (13%).

Pacific cupped oysters (Crassostrea gigas) sales nearly represent 48% of the whole aquaculture production
in weight and 56% in value. Oysters are mainly produced in intertidal areas by elevated cultivation systems
(bags on trestles — segment 8.3). In the Mediterranean, where oyster farming mostly takes place in lagoons,
other techniques are used, mainly the culture on rope hung under tables; these farms are included in the
oyster raft segment (segment 8.1). Their production reaches 20.5 million Euros and 8.5 thousand tonnes.

Two species of mussels are cultivated in France. Blue mussel (Mytilus edulis) and Mediterranean mussel
(Mytilus galloprovincialis) represent 34% in weight, 19% in value of the whole aquaculture production.
Mussel farming in the Channel and Atlantic coasts is almost all based on the blue mussel. The predominant
cultivation system relies on fixed wooden poles (so-called “bouchot” technique) used in inter-tidal areas
(segment 7.3). In the Mediterranean, mussels are cultivated in raft (segment 7.1), in fact on ropes
suspended below large tables. The long line technique (segment 7.2) is being developed on open sea areas
(Atlantic and Mediterranean). For some producers on the Atlantic coast, this technique is complementary
to the "bouchot" technique. The long lines are used for catching spatfall and for a part of growing mussels.
After 2 or 3 month, mussels are fixed on the "bouchot" in order to finish their growth. In this case, these
companies are included in the mussel bottom segment (segment 7.3).

In freshwater fish farming, the main production results from the farming of rainbow trout for 95% and
other salmonids (brown trout, Salmo trutta). The segments of trout are still the most important fish
production sector in terms of sold volume (36.1 thousand tonnes, 85% of fish farming, excluding pond
farming) and value (119.9 million Euros, 67% of fish farming). The saltwater fish farming is a small sector in
France. The sales volume of sea bass and sea bream is 3.9 thousand tons with a corresponding turnover of
24.6 million Euros, where production volume and value sharing between hatcheries and nurseries (segment
3.1), cages (segment 3.4) and land-based facilities.

It should be also highlighted the production of sturgeon caviar, even there were produced 16.8 tonnes from

only 4 companies, it achieved a value of almost 9.8 million Euros (statistical survey 2011, DPMA). The
sturgeon's activity also includes some companies that are rearing to maturity females and sell to caviar
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producers. Caviar production is a new activity and return on investment, due to a long life-cycle, is a
limiting factor in the development of the sector.

Shellfish farming is done nearly along all the French coasts. The most productive regions are: Poitou-
Charentes, Bretagne, Basse-Normandie for oysters; Poitou-Charentes is more oriented toward sales at the
latest stage for human consumption while Bretagne and Normandie are important for rearing at an
intermediate stage, leading to important commercial exchange between regions. For mussels, regions
come in this descending order: Bretagne, Méditerranée, Poitou-Charentes, Basse-Normandie. Freshwater
fish farms are located in nearly all regions with a higher production in Aquitaine and Bretagne. For marine
fish, farming is concentrated in some regions: Nord-Pas-de-Calais, Basse-Normandie, Provence-Alpes-Cote
d'Azur and Corse.

France is the second country for aquaculture production in Europe (Eurostat, 2011) among other 4 main
contributors: United Kingdom (first in value), Spain (first in volume), Greece, Italy. Representing 21% of the
total in value for Europe, France is mainly contributing to mollusc’s production (52% in value), especially in
oysters (90%).

Table 5.10.1 Weight and value of French aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Salesweight tonnes) 257,269 265399 313,540 283062V 10%

Marine 5,970 4,507 5,515 5,962 | 8%

Shellfish 210,317 218,036 267,515 240,662~ -10%

Freshwater 40,803 42,691 40,417 36,140 -11%

Hatcheries & nurseries 180 166 93 298 | 219%
Salesvalue(thousand €) 809,986 760,067 881,920  898513|A 2%

Marine 36,113 29,275 39,485 39,711 | 1%

Shellfish 607,604 569,811 703,157 719,122 2%

Freshwater 150,360 146,022 122,490 119,921+ -2%

Hatcheries & nurseries 15,910 14,959 16,788 19,758 18%

Figure 5.10.1 Top 5 aquaculture species by first-sale weight and value in France: 2011.
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Table 5.10.2 Aquaculture sector overview for France: 2008-2011.

Variable 2009 2010 2011 Changein2010-11

Structure (number)
Totalenterprises .28 298 3300  3290|= 0%

<=5 employees 2,221 2,277 2,495 2,558 3%

6-10 employees 364 385 440 403+ -8%

>10 employees 279 324 365 329+ -10%
Employment (number)
_Totalemployees 1591 17464 19608 18522|v 6%

Male employees 10,250 11,240 12,735 12,199+ -4%

Female employees 5,711 6,224 6,873 6,323 -8%
T 9061 9536 11,016 10658/ 3%

Male FTE 6,503 6,887 7,964 7,788~ -2%

Female FTE 2,558 2,649 3,052 2,871+ -6%
Input & Production (thousand tonnes)

Raw material: Feed* 58.5 63.5| 8%

Raw material: Livestock* 81.8 85.8) 5%
Indicators

FTE per enterprise 3.2 3.2 3.3 3.2 -3%

Average wage (thousand €) 23.4 23.7 | 1%

Labour productivity (thousand €) 44 .4 42 8| 4%

Evolution of enterprises and employment

The shellfish sector account for 2,940 companies (90% of the national total), mainly small scale and family
structures (69%) in the shellfish sector, 46% in freshwater fish sector). They employ creating around 17,000
jobs which represent 9,150 full time equivalent jobs (FTE). During the latest years, the number of
companies is decreasing slightly but the shellfish sector had 3,750 enterprises in 2002. Seasonal jobs are
very important in the shellfish farming. In addition, if the tasks in the leaseholds are carried out by the
majority of men, the work in the establishment (i.e. packaging, orders, billing) is rather feminine.

The number of freshwater fish farming companies is 321 in 2011 and the employment account for 1,300
jobs, corresponding to 1,000 FTE. Because of its recent development (since the beginning of the 80's), the
saltwater fish farming is a small sector with only 29 companies. The total employees are 570 corresponding
to 500 FTE. The national statistical survey doesn't cover the companies and employment of freshwater fish
farming in ponds. Since the beginning of 2000, the number of firms and employment decrease, it was 350
commercial enterprises in 2007. Several reasons can explain this situation: hardening regulatory
requirements related to the Water Framework Directive (WFD) and the Water Act at the national level, the
price stagnation of the latest years, the decline in trout consumption, strong competition from other fish
(such as Norwegian salmon) on the market.

From 2010 to 2011, employment decreased slightly, by 7% in jobs and 5% in FTE; this evolution is twice
more diminishing in the marine fish sector. Meanwhile, the average wage increased by 1% but the total
operational cost augmented by 4% (12-14% for fish farming sectors), explaining the diminution in labour
productivity.

175



Figure 5.10.2 French aquaculture sector employment trends: 2008-2011.
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Figure 5.10.3 French income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.

1,000 50
900 45
800 - 40
700 - 35
w
w 600 - 30 2
c m©
o w
2 500 - % 3
= <
€ 400 - 20
300 - 15
200 - 10
100 - 5
0 - 0
2009 2010 2011

B Totalincome W= Total| operating costs === Average wage === [abour productivity

Economic performance

Economic parameters for 2010 and 2011 do not correspond to all segments, but to the ones where all
economic indicators are available. Full data set is available for segments corresponding to 93% of the total
turnover.

All aquaculture sectors made a positive net profit in 2010 but this parameter became negative in 2011 for
freshwater farming sector. Three segments have a ratio of net profit to the total income greater than 15%:
oyster other (23%), mussel culture on bottom (19%), sea bass and sea bream hatcheries (16%). All
segments get a ratio of gross value added to total income higher than 35% except for trout on growing.
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Wages and value of unpaid labour represent 34% of the total operating cost (TOC), 38% in the shellfish
sector for which techniques need more manipulation of animals. Livestock costs represent 30% of the TOC
(36% in the shellfish sector, 9% in fish sectors).

The weight of the oyster activities in the French aquaculture has a direct influence on the results of
economic indicators. Since 2008, the French oyster industry is facing to exceptional mortalities of spat
(shellfish less than one year) in pacific cupped oysters: between 60 and 90% mortalities in all breeding sites.
The research shows that OsHV1 pvar virus plays an important role in explaining mortality and is clearly
associated with bacteria of the genus Vibrio splendidus. The respective role of these agents remains to be
determined. To cope with these mortalities, several strategies are lead. Companies have increased the
number of spat collectors and their purchase of juveniles in the hatcheries. They have also reduced the
number of jobs in their companies. Considering it takes 3 years to produce an oyster, the impact of these
mortalities on the economic performance will be measured in 2011 and following years. In order to
mitigate this decrease in liquidity, firms receive subsidies.

For the trout segments, beside the population of companies having a commercial status that are reported
here, France have around 80 enterprises with a non commercial status (association, federal fish farms):
generally of small size that produce essentially young fish for the restocking of rivers and don't have a real
economic activity. There is a wide range of companies from small businesses that produce less than 10
tonnes of fish per year and some big companies whose annual production exceeds 1,000 tonnes. Small
producers focus on local niche markets (sell live fish to stock ponds or river or for sports fishing) whereas
medium and large companies are able to offer regularly sufficient quantities to supermarket chains. But
they must face pressure from supermarkets, wholesalers and processing industries on prices. The latest
years, the low price per kilo of trout and its stagnation limit margins and profitability of the activity. Large
scale production has the capacity to support on-going technological development and improved
productivity.

Figure 5.10.4 Economic performance of the French aquaculture sector: 2011.
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Table 5.10.3 Economic performance of the French aquaculture sector: 2008-2011.

Variable

Income (million €)

Turnover 767.9 720.1 881.9 96% 898.5 103% |« 2%

Otherincome 0.0 0.0 52.7 6% 395 5% | -25%
LSwbsidies 00 00 451 5% 349 a%|v -23%

Total income 0.0 0.0 921.1 100% 871.3 100% | -5%

Expenditure (million €)

Wages and salaries 142.1 15% 131.8 15% |~ -7%

Imputed value of unpaid labour 102.2 11% 104.1 12% |t 2%

Energy costs 235 3% 25.4 3% | 8%

Repairand maintenance 25.9 3% 23.7 3% | -9%

Raw material: Feed costs 58.7 6% 70.6 8% |2  20%

Raw material: Livestock costs 204.2 22% 199.3 23% | 2%
..Otheroperationalcosts 1025 11% 1309  15%|&  28%

Total operating costs 659.1 72% 685.8 79% | 4%

Capital Costs (million €)

Depreciation of capital 86.4 9% 78.4 9% |+ -9%

Financial costs, net 9.2 1% 30.5 3% | 232%

Extraordinary costs, net 2.2 0% 2.1 0% |+ -3%
Capital Value (million €)

Total value of assets 1114.6 121% 1070.2 123% |~ -4%

Net Investments 69.1 7% 80.5 9% | 17%

Debt 716.7 78% 658.8 76% |7 -8%
Performance Indicators(million €)

Gross Value Added 463.5 50% 425.9 49% |~ -8%

Operating cash flow 262.0 28% 185.4 21% |~ -29%

Earning before interest and tax 175.6 19% 107.0 12% |~ -39%

Net profit 166.4 18% 76.5 9% | -54%

Capital productivity (%) 41.6 39.8 -

Return on Investment (%) 15.8 10.0 -

Equity ratio (%) 35.7 38.4 £

Future Expectation Indicator (%) -1.6 0.2 N

* Turnover is covering all French aquaculture, while the rest variables represent only part of the sector

Price evolution

The price is given as a global indicator as volumes and values combine sales of juveniles, young adults sold
to other aquaculture farms, adult sold to human consumption.

Price for mussels and rainbow trout are quite stable since 2008. After an increasing price from 2008 to
2010, price for sea bass decreased by 10% in 2011.

After stability for some years before 2011, the price increased by 20% in 2011 for pacific cupped oyster.
This is an effect of the decreasing production sales due to mortalities of juveniles since 2008. The price of
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oysters is expected to augment again in the same proportion in 2012 and may continue to increase slightly

Figure 5.10.5 Nominal first-sale prices for main 5 aquaculture species in France: 2008-2011.
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5.10.2 Structure and economic performance of main French aquaculture segments

Importance of the main segments in the overall aquaculture sector
The most relevant segments in the French aquaculture are:

Segment 1: Oyster bottom;

Segment 2: Mussel bottom;

Segment 3: Trout on growing;

e Segment 4: Trout combined.
They represent together around 81% of the total aquaculture in terms of turnover, sales volume,

employment.
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Figure 5.10.6 Structural development of French aquaculture sector: 2008-2011.
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Table 5.10.4 Economic performance of main French aquaculture segments: 2008-2011 (in million €).

Variable E g g
s s s
EN BN EN
Oyster Bottom
Total income 468.0 100% 523.8 100% |£  12%
Gross Value Added 203.2 43%  227.0 43% | 12%
Operating cash flow 100.1 21%  114.0 22% | 14%
Earning before interest and tax 58.9 13% 70.5 13% | 20%
Net profit 53.7 11% 53.8 10% |= 0%
Total sales volume (thousand tonnes) 127.3 123.9 129.5 126.9 - 2%
Mussel Bottom
Total income 176.8 100% 137.4 100% | -22%
Gross Value Added 138.2 78% 96.1 70% | -30%
Operating cash flow 89.8 51% 53.2 39% |~ -41%
Earning before interest and tax 65.6 37% 31.1 23% |~ -53%
Net profit 63.1 36% 24.3 18% | -62%
Total sales volume (thousand tonnes) 61.9 65.8 81.5 67.9 - -17%
Trout on growing
Total income 83.8 100% 86.4 100% | 3%
Gross Value Added 20.5 25% 10.2 12% | -50%
Operating cash flow 6.0 7% -5.8 -7% | -196%
Earning before interest and tax 3.2 4% -10.0 -12% | -413%
Net profit 2.4 3% -12.6  -15% |V -621%
Total sales volume (thousand tonnes) 17.5 38.4 29.1 25.3 = -13%
Trout combined
Total income 39.1 100% 40.3 100% | 3%
Gross Value Added 17.1 44% 16.2 40% =¥  -6%
Operating cash flow 4.4 11% 6.4 16% | 45%
Earning before interest and tax 1.7 4% 3.8 9% | 121%
Net profit 1.5 4% 3.0 8% | 97%
Total sales volume (thousand tonnes) 23.3 4.3 11.3 10.9

Segment 1: Oyster bottom

Companies in this segment are very heterogeneous (i.e. in terms of size, turnover), and they have different
strategies of production. Some of them focus on one stage of production (short cycle) instead of achieving
the whole rearing cycle. The spat is supplied either by wild spat (produced by the farmers themselves
thanks to collectors of different kinds in the regions located at the South of Loire, or purchased to these
farmers by others), or spat produced in hatcheries, or both. Most hatchery produced spat are triploids. If
the cost of the seed is higher than the wild seed, the growth of these oysters is faster (shorter production
cycle) and rotation of stock is higher. It exists also a last phase of oyster production, the refining
("affinage") of oyster. This additional process, which consists in ending the rearing of oysters by a
temporary immersion in marshland ponds (“claires”), provides a significant added-value to the final
product. Only the oyster farms of Charente Maritime and Vendée practice this process
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The turnover of the oyster bottom segment represents a value of 473.1 million Euros (plus 13% from 2010
as sale price increased) and 126.9 thousand tonnes (minus 2% from 2010). Turnover to total income ratio
reach 90% and profitability was rated 11% in 2011.

Livestock is the main cost (37% of the total: operating costs and depreciation of capital) as there are
exchange of oysters between regions to improve shellfish growth, to supply adults to farmers specialized in
“affinage” process. Livestock volume represents 46% of the sales weight; as price augmented from 2010 to
2011, livestock costs increased by 5% and may be more important in the future. Wages and value of unpaid
labour is a high cost (32% of the total costs), depreciation of capital was rated to 10% as in 2010.

Net investment and financial costs increased by around 200% from 2010 to 2011.
Segment 2: Mussel bottom

The turnover of this segment was evaluated to 130.3 million Euros for a sales volume of 67.9 thousand
tonnes, both decreasing by around 16% from 2010 to 2011. This decline was due to unfavourable weather
causing a deficit of production and poor quality of mussels. This cultivation represents 71% of the value of
French mussel turnover and 76% of the weight.

Due to the small structures, imputed value of unpaid labour is a high expense item (20%). With wages and
salaries, the weight of labour cost is around 41% of the total costs (operating costs and depreciation of
capital).

Investments are important for this activity but decreased in 2011 by 50%. That is why the depreciation of

capital is the third item (21%). In the case of mussel farming, the spat supply is exclusively on wild source,
so the livestock costs are very limited (8%).

Figure 5.10.7 Economic performance indicators for main French aquaculture segments: 2008-2011.
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Trout on growing

Trout combined
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Figure 5.10.8 Cost structure of main aquaculture segments for France: 2011.
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Segment 3: Trout on growing

The trout on growing (segment 2.2) represents 67% of the whole trout aquaculture in weight and 70% in
value. In 2011, the turnover for this segment represents a value of 80.3 million Euros for a sale volume of
25.3 thousand tons with a decrease of 6% in turnover from 2010, of 13% in volume.

The feed cost is the main expense (50% of the total: operational costs and depreciation of capital). Feed
price increased by 10% from 2010 to 2011 and is expected to augment again in the coming years. Feed
volume increased by 8%, it may be a need for more young fish to be grown but more likely to stock more
feed before expected price augmentation. As a result, feed costs get higher in 2011 by 19%.

Enterprises in this segment need to buy juveniles or young adults from other farmers to proceed to further
growing phases, livestock costs remain around 10% of the total: operational costs and depreciation of
capital.

With a lower income and higher operating costs in 2011, earnings before interest and tax, net profit
became negative. Net investment and financial costs increased by 240% from 2010 to 2011.

Segment 4: Trout combined

The trout combined activities complete the global trout production with a turnover of 39.7 million Euros
and a sale volume of 10.9 thousand tons in 2011. As these farmers have to feed their juveniles, also the
adults that they are rearing up for their own production, feed costs is also high (38% of the total:
operational costs and depreciation of capital) while livestock costs are low.

5.10.3 Trends and triggers of the French aquaculture sector
Oyster

In the oyster sector, the situation of mortalities of spat is continuing on 2012 and 2013. The main concern
of oyster farmers is to maintain profitability. This expected level of requirement leads oyster farmers to
keep an adequate level of livestock through the number of spat collectors and their purchase in the
hatcheries. The situation is more difficult for professionals with no leasehold, the livestock costs item carry
weight. Subsidies allow oyster farmers to buy spat.

The reduction of oyster quantities leads modifications on market structure. Price of ongrowing and adult
oysters continue to increase in 2012 and 2013 between oyster farmers and on the different markets (sell-
through, retail-chains, exportation). In 2011, France exported 7,977 tons of oysters and imported 5,402
tons, what released a 25 million Euros credit balance. The exchanges of oysters are marginal compared
with the production which allows to answer the domestic demand. The challenge to increase the quantities
produced oysters limit development prospects of exports.

As a supplement to the direct support for companies, French State made a commitment in the research for
runways of release of crisis. One of these approaches appears to be genetic selection to identify resistant
oysters. Research results will not be available before 2014-2015.

Mussel

Although 2011 is characterized by a decrease of the quantities, the mussel production is in regular progress
on the whole decade, due to the contributions of the off-shore techniques.

French production is not adequate to meet the national demand. The imports of mussels (59,339 tons in
2011) mainly, from Chile, Netherlands and Spain exceed widely the exports (3,345 tons) revealing a 76
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million Euros trade deficit. 33% meadows of the imports of mussels concern frozen mussel or in can. Since
May 2013, “Moules de Bouchot” are a protected name. It's the first French product to obtain the
Traditional Speciality Guaranteed (TSG) designation, because they are produced according to a traditional
production method. With the introduction of a TSG, mussel farmers wish to boost their revenues. It will
also increase the market value of the products of economic operators, by guaranteeing that they are
distinguishable from other similar products.

The increase of the production remains as a consequence an objective for coming years: the improvement
of the productivity of the traditional sites of breeding, the use of new areas, located rather at sea opened,
could allow an increase of the mussel production in the next years.

Freshwater aquaculture

For fifteen years, the marine fish sees its production stagnate or decline, even though more than 80% of
fish consumed is imported. The freshwater sector is facing to difficulties market and environmental
constraints. This results in particular a growing number of requirements related to the evolution of the
market demand, economic competitiveness, quality of management of the environment and the social
acceptability of production methods. Ensure the necessary development of the French fish also becomes
more complex in the context of globalized trade of aquatic products. French products are in competition
with foreign domestic productions where natural conditions, social and environmental standards are more
advantageous. In 2012 and 2013, due to the increase of feed costs and the foreign competition, the low
price of trout will not risen. Margins and profitability of fish farmers should not improve.

Saltwater aquaculture

The small increase in marine production and sustainability of the sector is now potentially challenging
because of competition in the market for aquatic products (additional costs incurred for the French
production compliance with more stringent environmental constraints in France producers in other
countries). The barriers identified are mainly competition for access to the coastal area and fears of
negative impact on the environment by the residents and some of the most common local scale
environmental associations. Marine fish farms are however subject to monitoring the environment to
ensure that their impact is not significant. In addition, they often have an indicator of the quality of the
environment on which they depend role. Finally, existing fish farms on the coast are isolated and small, and
new techniques are used to better mitigate or compensate the negative impacts on the environment.

Quality procedures were established in the landscape of French aquaculture. In 2001, the freshwater trout
sector built the collective brand "La Truite - Charte Qualité®" whereas in 2001, the marine fish industry also
adopted an interbranch collective brand "Qualité - Aquaculture de France®". Both brands contain criteria of
production and marketing and are now together under the brand "Charte Qualité - Aquaculture de nos
Régions®". Nowadays, around 70% of the volumes are sold under this unique brand.

5.10.4 Data Coverage and Data Quality of the French aquaculture sector

The comparison between 2008-2009 and 2010-2011 is not possible due to the addition of 4 new segments
which are added since 2010 in the global statistic: "other marine fish on growing" (segment 6.2) is a mix of
few but very different fish farms; "other shellfish rafts" (segment 10.1), "other shellfish long line"(segment
10.2), and "other shellfish bottom" (segment 10.3), merge firms which produce jointly oyster and mussel.

Decision to consider shellfish farms in “oyster” or “mussel” segments is based on the turnover ratio of one
of these species to the overall turnover; otherwise the firm is included in “other shellfish”. In 2011, this
minimum ratio was fixed to 60% and data for 2010 have been updated to respect this segmentation.
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Economic parameters (turnover, subsidies, other income, total income, wages and salaries, imputed value
of unpaid labour, energy costs, raw material costs: livestock costs, raw material costs: feed costs, repair and
maintenance, other operational costs, depreciation of capital, financial costs net, extraordinary costs net,
total value of assets, net investments, debt, raw material volume: livestock, raw material volume: feed) are
not available for all segments, but the main ones. These economic parameters are available for 9 segments
corresponding to 93% of the total turnover. Therefore, even if total data is presented for the whole French
aquaculture sector, economic indicators have been calculated only using data for these main indicators
where all economic data was available.

Data quality

in 2010, DPMA with LEMNA, an economy laboratory from Nantes University, have set up a working group
with 2 subgroups: shellfish farming, fish farming. Each subgroup has clarified how production data should
be used to determine the membership of each enterprise to a particular DCF segment as no precise
recommendation was found in the DCF regulation, especially on species level for shellfish. To improve the
accuracy of sampling, the subgroup defined the stratification to be applied within each segment. The
subgroups had also to characterize more precisely the content of each economic indicator.

For shellfish farming, the subgroup involves two enterprise accounts management centres that transmit
economic data, on anonymous basis, from a sample of the accounting records of enterprises that they
follow. To determine the membership of an enterprise to a segment and stratum, to give full detailed
economic data, these centres collect additional data to the standard accounting records.

The planned sample rate is from 15 to 20%. Apart from production and employment, economic data
couldn't be transmitted for some segments: mussels and other shellfish on raft or long line. Enterprises in
these segments are located on Mediterranean coast where the enterprise accounts management centres
have just started to collect the additional data needed for our economic collection. Samples were in too
small numbers and didn't represent properly the population.

For year 2011, the socioeconomic data of 402 enterprises in the shellfish farms segments was collected
(274 in 2010) representing 13.7% of the population and 399 samples was used to cover 5 segments, giving a
good precision.

The socioeconomic data of 8 enterprises in the marine fish segments was collected, covering the sea bass
and sea bream segments. The achieved sampling rate was high (80%) for hatcheries and nurseries, resulting
in a good precision; it was low for the cage segment (25%). The latter segment represent a limited
population of 16 enterprises with a high variation from small farms to very important ones, giving a poor
precision of economic data.

The socioeconomic data of 51 enterprises in the trout segments was collected for year 2011, representing
16% of the population. As these segments show a high variation from small farms to very important ones,
this sampling rate give a medium precision for economic data.

Comparison of sales between different sources

In application of regulation EC 762/2008 of the European Parliament and of the Council, France is reporting
every year the production in volume and unit price to Eurostat with a copy to FAO statistics unit. The
production concerns mainly the adult animals which are sold for human consumption in general, for river
restocking or recreational fishing additionally in the case of fresh water farming. These numbers don’t take
in account the commercial activity between farmers for livestock exchange at intermediate growth stages.
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Economic data transmitted in the DCF program are reporting in one hand the whole sales (in volume and
turnover) from the enterprises, including animals (adults or juveniles) sold from one farm to another farm
which will carry on subsequent rearing up. In another hand, economic data include livestock bought (in
volume and cost) by enterprises from other farmers.

The ratio livestock cost on sales turnover is 30% in shellfish farming (mainly oyster segments) and 9% in
fresh water farming (mainly trout segments).

This explains the main difference in 2010 and 2011 between Eurostat production data and DCF turnover
figures.

Figure 5.10.9 Comparison of French aquaculture data between different data sources: 2008-2011.
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5.11 GERMANY

5.11.1 Overview of the German aquaculture sector

Main Issues

For the year 2011 two remarkable issues in the German aquaculture sector occur. Firstly, statistics on
production was produced by the Federal Statistical Office for the first time, showing differences in
freshwater production volume to the former years of about 50% less than in former reports from other
sources. There is a discussion going on in Germany about the reason for that. Secondly, the sales and
production of blue mussels has been increased by more than 300%. Under the DCF umbrella Germany
submits data only on marine aquaculture economics including marine shellfish and there is almost no
problem with the data quality. The problems with data for the freshwater sector are so substantial, that it
affects possible analysis significantly. This issue will be raised in the following sub section.

Germany is collecting economic data under the DCF for marine species only. But some data for the
freshwater sectors are available and are presented in this overview. For the most figures please have in
mind that they only show the performance of one sector, the blue mussel farming in the North Sea. Oysters
are produced at one plant in Germany as well. Yet, due to confidentiality reasons economic analysis does
not include this specific segment.

Production of Blue Mussels is concentrated at the German North Sea Coast with companies in the States of
Schleswig-Holstein and Lower Saxony. The volume of production differs from years to year as it very much
depends on the natural seed fall, but the increase in 2011 was unusual. It seemed to be a normal year, but
then there was a shortfall in supply during the summer and German mussels due to it high meat content
could be sold for a high price of almost 2 Euro at the auction in Yerseke/NL.

The freshwater segment is dominated by trout and carp, with trout counting for more than 50% and carp
about 30% of the total production.

Fresh Water Aquaculture: Different sources show different data

The Federal Statistical Office publishes production data in its Aquaculture survey since 2012 with the
reporting year 2011, conducted according to the EU regulation 762/2008. Furthermore a yearly report, the
"Jahresbericht zur Deutschen Binnenfischerei", is published on behalf of the Federal Ministry for Agriculture,
Food, and Consumer Protection which main source are the fishery authorities of the German states.
Normally, every 10 years the "Binnenfischereierhebung" is published by the Federal Statistical Office, but it
has been skipped for the most recent volume. So the last version is from 2004 with data from 2003, for
commercial farms only and applying a threshold of 100 m? for trout farming, or 5000 m” for carp production
or at least 1 ton of production in technical facilities.

The most recent data are from the Aquaculture survey 2012, According to the quality report of this survey
all aquaculture facilities have been included. 4,762 facilities are reported with a production volume of
39,202 tonnes, including about 21,000 tonnes of marine aquaculture production of blue mussels. About
18,000 tonnes freshwater finfish production consisting of 11,000 tonnes of trout and salmonids and 5,400
tonnes of carps and cyprinids are listed. 100 tonnes are from Crustaceans, roe and caviar and some algae.

! Federal Statistical Office. 2012. Erzeugung in Aquakulturbetrieben. Fachserie 3, Reihe 4.6.
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About 900 tonnes are declared as organic products. 2/3 of the production volume goes to the gross market,
about 10% directly to consumers.

The "Jahresbericht zur Deutschen Binnenfischerei"? for the year 2011, conducted on behalf of the federal
ministry (BMELV), reports 483 trout and 161 carp main facilities, with 11,142 trout and 10,000 carp facilities
as secondary and additional income source. 53 technical recirculation facilities and 16 net corral facilities
are stated. Production volume of carps and cyprinids was 10.089 tonnes of carp for food consumption,
3,545 tonnes carps for stocking purposes and 1.195 tonnes other fish species with a turnover of 46,447
Million Euros. Production volume of trout and salmonids sum up to 26,454 tonnes, of which 20,561 are
trout for consumption, 2,675 tonnes are trout for stocking and 3,218 tonnes for other purposes. The value
was 128.5 Million Euros. In technical recirculation systems 1,811 tonnes were produced, including eel and
caviar having a total value of 13.5 Million Euros. Production in net corrals totals 171 tonnes and a value of
900 thousand Euros.

Checking data quality

The data from the Federal Statistical Office show a decline by about 50% of freshwater aquaculture
production. In order to check the necessary reliability of the data for the freshwater sector data from two
other sources are used for cross-checking. Firstly, the Federal Agency for employment publishes data on
employment; secondly, the Federal Statistical Office publishes data on declared turnover for VAT purposes,
coming from the tax administration.

Statistics of the Federal Employment Agency, shows 1,727 persons subjected to social insurance
contributions including 711 “marginal” employees for marine and freshwater aquaculture at the date
30/09/2011. In the following table employment data since 2008 are presented for two different points of
time for fulltime and part-time employees that are covered by social security scheme. So about 700
“marginal” employees, family members and self-employed persons are not included in these figures.

Table 5.11.1: Persons subject to social insurance contributions by gender and full/part time in Germany

2008 | 2009 | 2010 2011
Always 30.06. male female ‘ male female ‘ male female male female
679 121 691 226 667 213 673 213
28 60 37 67 34 74 39 75
707 281 730 293 701 287 713 289
988 1023 988 1002
Total at 30.09. 1020 1019 1008 1016

Source: Federal Employment Agency, different years

Note: Individual figures do not always sum up to the total due to unclear reports to the agency.

The table shows stable figures for the aquaculture sector as a whole over the respective years. Even
checking for December data of employment do not change the figures substantially. As the sector consists
of some main activity companies/farms and a lot of farms being a secondary or additional income source,
persons working in the sector are self-employed, family members and about 700 marginal employees.

The statistic of the turnover declaration of enterprises with more than 17,500 Euro turnover per year also
show no reduction, moreover the opposite.

2 Bramick, Uwe. 2012. Jahresbericht zur Deutschen Binnenfischerei 2011.
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Table 5.11.2 Turnover declaration for VAT purposes in the German freshwater aquaculture segment (only
enterprises with more than 17,500 Euro turnover)

Number of 842
enterprises (NACE 332 325 339
Code 03.22)
Declared turnover 128.440
(Thousand €) 97.269 91.181 112.010

After 2008 the classification of enterprises has changed, which could be an explanation for the obvious
differences. As the declared turnover for the years 2009 and following (covering only the bigger
enterprises) a sales volume in the sector of clearly over 100 Million Euros is plausible. As Eurostat and FAO
data show sales of the freshwater sector well beyond 100 Million Euros, the data quality of these sources is
also questionable.

It might be that the data for the years before 2011 have already been wrong. But, looking at the turnover
figures from tax declaration (table 5.10.2 ) and the constant figures regarding employment subject to social
security (table 5.10.1) leads to the following decision for this national chapter: As long as the reasons for
these differences are not detected, this text is based on the report “Jahresbericht zur deutschen
Binnenfischerei 2011” and the employment figures are taken from the Federal Employment Agency.

The quality of the FAO data (see table 5.10.3) has been discussed before. Changes from 2010 to 2011 are
due to the extraordinary seed fall of blue mussels in 2009 and for the freshwater sector it is assumed to be
due to bad data quality.

Table 5.11.3 Weight and value of German aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Change in2010-11

Salesweight(tomnes) . Bomr | BT 406N MY A%

Marine 22 14 14 26|44 86%

Shellfish 6,982 3,686 4,985 20,910)&  319%

Freshwater 36,973 35,207 35,695 18,205|%  -49%
Salesvalue(thousand &) 97,544 IL616 4780 85,9831V

Marine 55 39 39 78|&  102%

Shellfish 10,486 5,281 4,847 29,468|&  508%

Freshwater 87,003 86,296 89,895 56,437|%  -37%
Hatcheries & nurseries (million units) 0 0 0 0

Source: DCF, FAO & EUROSTAT

The Importance in terms of value and weight of the Mussel, trout and carp sector can be seen in figure
5.10.1.
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Figure 5.11.1 Top 5 aquaculture species by first-sale weight and value in Germany: 2011.
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B Other M Other

Source: FAO

Germany only reports economic data for marine species and this means only the blue mussel sector.
According to the technology used, no feed of livestock cost occur (see last year report). Vessels and
enterprises sometimes merge and so number of enterprises changes, but the number of licenses remains
stable. Income relies on prices, but as the German blue mussels are of high quality with a lot of meat ratio,
prices are normally quite high in comparison to for example Danish blue mussels. Employees get a share of
the turnover, so wages vary. The blue mussel sector could reach extraordinary high sales and profits, which
helps to create some reserves for upcoming worse years and allows investment, which has not been done
the years before: Renovating vessels and investing in long line collectors for seed mussels.

Table 5.11.4 Marine aquaculture sector overview for Germany: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11
Structure (number)
BE R, ......_..... 8 e 2 & Bl= % .
<=5 employees 8 12 8 8= 0%
6-10 employees 0 0 0 0
>10 employees 0 0 0 0
Employment (number)
Total employees 10 10 12 18 | 50%
Male employees 10 10 12 16| 33%
Female employees 0 0 0 2
T %79 s 83
Male FTE 9 7 9 15] 67%
Female FTE 0 0 0 2
Input & Production (thousand tonnes)
Raw material: Feed 0.0 0.0 0.0 0.0
Raw material: Livestock 0.0 0.0 0.0 0.0 -100%
Indicators
FTE per enterprise 1.1 0.6 1.1 2.1 82%
Average wage (thousand €) 125.5 265.3 120.7 136.4 ) 13%
Labour productivity (thousand €) 735.8 383.1 282.9 1426.8|&  404%
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The employment figures for the small segment of blue mussels presented in figure 5.10.2 do not allow a
general statement on trends. Taking the employment figures from the Federal Employment Agency, a
stable number of about 1000 persons subject to social security, plus about 700 marginal employees are
working in the aquaculture sector as a whole. It can be assumed to have about one family member working
without official payment per enterprise, so about 700 persons should be added as unpaid labour. The
plants generating secondary and additional income are not included in these estimations.

Figure 5.11.2 German marine aquaculture sector employment trends: 2008-2011.
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Figure 5.11.3 German income, costs, wages and labour productivity trends for the marine aquaculture sector: 2008-
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The year 2011 was extraordinary. As the blue mussel farming exist since more than 100 years, the acting
people and families are used to deal with these exorbitant variations. Since the beginning of the 21st
century missing seed fall in remarkable volume affects the business quite seriously and may leads to some
further concentration in the sector. The presented figures on economic performance should not be
interpreted as if the sector has faced some remarkable innovations or technological progress. The changes
to the years before are just due to natural variations.
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Figure 5.11.4 Economic performance of the German marine aquaculture sector: 2011.

30

25

20

15

10

Income
structure

Costs
structure

GVA

EBIT

193

Net profit

MW Other operational costs

B Raw material: Livestock costs
B Raw material: Feed costs

B Repair and maintenance

W Energy costs

= |mputed value of unpaid labour
B Wages and salaries

B Subsidies

B Other income

= Turnover



Table 5.11.5 Economic performance for German marine aquaculture sector: 2008-2011.

Variable

Income (million €)

Turnover 9.7 99% 5.0 99% 4.1 100% 27.8 100% |« 574%

Otherincome 0.1 1% 0.0 1% 0.0 0% 0.0 0% |=— 0%
. Subsidies .00 0% _ 00 0% _ 00 0% _ 00 0%|— 0%

Total income 9.8 100% 51 100% 4.1 100% 27.8 100% |#~ 574%

Expenditure (million €)

Wages and salaries 1.1 11% 1.9 37% 1.1 26% 2.3 8% |~ 107%

Imputed value of unpaid labour 0.0 0% 0.0 0% 0.0 0% 0.0 0% |=— 0%

Energy costs 1.2 12% 0.5 11% 0.3 6% 2.2 8% | 710%

Repairand maintenance 0.6 6% 0.3 7% 0.4 9% 0.8 3% |2~  99%

Raw material: Feed costs 0.0 0% 0.0 0% 0.0 0% 0.0 0% |=— 0%

Raw material: Livestock costs 0.0 0% 0.4 8% 0.0 0% 0.0 0% | -100%
_..Otheroperationalcosts 14 14% 11  21% 09 23% 14  SK|& 44%

Total operating costs 4.3 44% 4.2 83% 2.7 65% 6.5 23% | 144%

Capital Costs (million €)

Depreciation of capital 1.5 16% 0.4 8% 1.1 27% 1.1 4% |~ -4%

Financial costs, net 0.3 3% 0.2 4% 0.1 3% 0.1 0% |~ -19%

Extraordinary costs, net 0.0 0% 0.0 0% 0.0 0% 0.0 0% |=— 0%
Capital Value (million €)

Total value of assets 14.7 150% 143 283% 11.8 287% 11.5 41% | -3%

Net Investments 0.5 5% 0.1 2% 0.0 0% 0.3 1% | 1142%

Debt 4.0 40% 2.9 57% 2.7 66% 1.8 6% | -36%
Performance Indicators(million €)

Gross Value Added 6.6 67% 2.7 53% 2.5 62% 23.5 85% |4 825%

Operating cash flow 5.5 56% 0.8 17% 1.5 35% 21.3 77% | 1359%

Earning before interest and tax 4.0 41% 0.5 9% 0.4 9% 20.2 73% | 5458%

Net profit 3.7 38% 0.3 5% 0.2 6% 20.1 72% |« 8050%

Capital productivity (%) 45.1 18.7 21.5 204.7 i

Return on Investment (%) 27.1 3.2 3.1 176.0 i

Equity ratio (%) 73.0 80.0 77.1 84.8 £

Future Expectation Indicator (%) 7.2 -1.9 9.1 -7.0 N

Prices for German blue mussels almost completely rely on the results of the auction at Yerseke/NL. As the
quality of the German mussel is quite well, prices tend to increase over the last years.

5.11.2 Structure of main German marine aquaculture segments

The most relevant segments in the German marine aquaculture is:

¢ Segment 7.4: Mussel other;
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The seed mussels are collected from special areas and are then carried to areas where the growth
conditions are better for the mussels. These areas are assigned by state authorities for a certain fee and
timely limited.

The mussels are then, after 1-2 years collected from the cultural spots and mostly sold at the mussel
auction at Yerseke/Netherlands. The most important markets for mussels from Germany are the Benelux-
countries, France and in Germany especially the Rhineland. The collection of the mussels is done by
dredges or beam trawl.

The volume of seed mussels varies from year to year. In some years in the last decade almost no seed fall
could be noticed. With a time lag of one to two years the volume of mussels for consumption varies
accordingly. This is the main reason for the fluctuation of income in this sector. The number of companies
also varies, but this is more due to changing legal structure of the companies, where sometimes a group of
affiliated companies is founded and sometimes disintegrated again. The employment is relatively stable. In
2008 e.g. there was no collection of seed mussels in Lower Saxony possible as there was no seed fall (and
very small volume in 2007 already). This was for the first time in the more than 100 years of this business.
This explains the sharp decrease in sales volume in 2009 as shown in the following table, which shows the
volume of collected seed mussels and sales volume of blue mussels for the mussel farmers in Lower
Saxony.

Table 5.11.6 Volume of seed mussels and consumption mussels in Lower Saxony (tonnes, without wild mussels and
longline seed mussels)

Year Seed mussels Consumption mussels

2000 2,969 11,944
2001 2,796 6,643
2002 2,393 642
2003 2,147 3,988
2004 1,599 2,669
2005 3,071 3,952
2006 6,010 3,670
2007 374 5,838
2008 0 3,817
2009 10,165 744
2010 915 3,395
2011 0 10,250
2012 205 2,080

Source: www.muschelfischer.de

Due to these circumstances, mainly assumed to be caused by the expansion of the pacific oyster
(Crassostrea gigas L.) and excavate activities in the rivers entering the German Bay, some producers started
to collect seed mussels by longline technique resp. smart-farms. This technique of collecting the seed
mussels has now been widely spread as an additional technique to collect the mussels. For the next years
less production can be expected.

5.11.3 Trends and triggers of the German aquaculture sector

The status and trend in the Blue Mussel segment has been explained in the previous section. For the
freshwater sector the following remarks could be given:
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The market is dominated by traditional small producers for the regional market (carp and trout). The
competition by trout from Denmark and Turkey is quite heavy in the general retail sector, so most
production is sold regionally. For the carp segment, producers are facing declining demand for carp, which
is traditionally eaten in some regions at New Year’s Eve. Even if some marketing actions are going on,
demand is still quite restricted.

For the carp production sites problems with diseases and cormorans are so significant, that more and more
small farmers are going to give up this activity.

The trout producers are facing urgent problems with lack of therapeutic options for parasites and bacteria.
Cormorans and gray heron are causing less problems than in the carp sector, but in particular some small
producers are faced with serious economical impacts of those predatory activities.

Some new recirculation farms have entered the market, e.g. for African catfish. As the production volume is
still low, one has to observe the development if it is a real new trend. Increasing problems are coming up
with great white egret, European otter and goosander.

Currently different bodies in Germany develop strategies in order to increase the aquaculture production.
Unfortunately it is not obvious what the strategic targets and measures will be. From this experts point of
view Germany has some strength in providing cultured fish for local and regional market, in particular as
the landscape is very much characterised by traditional ponds in some German regions (Franken/Lausitz).
This serves also as a touristic attractor, while some concentration in the segment seems to be necessary in
order to create economies of scale. In the trout segment it seems to be necessary to create value added for
the consumers, e.g. by regional and organic labelling, but obviously the sector can survive with the regional
and local markets. Some other currently small segments may increase if more volume is created and supply
could be stabilized in higher volumes during the year to be interesting for the big retailers.

A possible direction of aquaculture in Germany could be the construction of bigger recirculation facilities
with significant volumes of production. This should also include development of filter and energy saving
technology in order to be able to lower production costs and environmental impact, but also create export
opportunities.

Furthermore the optimal use of the ingredients of aquatic animals and plants in general (cascade use) is on
the agenda: This could be use for cosmetics, pharmaceuticals, clothing industry, or extraction of specific
ingredients for specific uses. Then aquaculture production could serve, beside production for direct human
consumption, as another source of raw material for those sectors that use the “waste” by-products of the
organism.

If one is interested in additional income opportunities for agricultural farmers, the use of the heat from
bioreactors for small warm water recirculation systems could be another strategic target, providing local
and stable production of fish. Some farms are already established and it is assumed that this is the reason
for the increasing number of recirculation systems in Germany.

Another direction is the co-use of limited marine space by aquaculture facilities, in particular by going
offshore into harsh conditions as a partner of the wind farm industry.

But as already two waves of recirculation systems booms have ended more or less unsuccessfully in
Germany, a joint action of investors, retailers, marketing experts, administration, scientists from different
subjects and other relevant groups are necessary to avoid malinvestment, the choice of wrong species and
technology, long and complicated licence procedures, economic not sustainable technologies, and farm
sizes or other foreseeable reasons for economic failure of this development.
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5.11.4 Data Coverage and Data Quality of the German aquaculture sector

Differences from DCF data to other sources concerning shellfish are not really explainable, as the volume
and value is officially reported. Maybe some small producers from the freshwater sector are included in
FAO and Eurostat data. This belongs to values as well. Concerning different values between Eurostat and
FAO data the calculation from Euro values to USD and back may causes some of the differences.
Differences in freshwater production volume and sales are discussed in detail at the beginning of this
national chapter.

Figure 5.11.5 Comparison of German aquaculture data between different data sources: 2008-2011.
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5.12 GREECE

5.12.1 Overview of the Greek aquaculture sector

In Greece, aquaculture is conducted both in fresh and marine water environments. Marine aquaculture, the
leading segment of the sector, produces mainly two finfish (seabass and seabream) and shellfish (mussels),
however relatively small quantities of tuna and other species are also produced. The main production
technique is cage farming for finfish while longline is the main production technique for mussels.
Freshwater aquaculture produces mostly trout in tanks. Hatcheries and nurseries produce the necessary
juveniles for the finfish ongrowing units'.

Finfish production sites are spread all over the Greek sea coastline while shellfish production is mainly
concentrated in the coastal areas of northern Greece. Freshwater aquaculture is manly concentrated in the
Epirus region.

Shellfish and freshwater aquaculture consists mainly of small family enterprises. Large vertically integrated
enterprises, most of which are listed in the Athens Stock Exchange Market, dominate the marine
aquaculture industry.

Greek aquaculture production volume decreased by 1% between 2010 and 2011 and reached 121 thousand

tonnes in 2011, while in the same period production value also decreased by 2% to reach 523.3 million
Euros in 2011.

Table 5.12.1 Weight and value of Greek aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Salesweight (tormes) 15,335 126843 | 123636 121,823|= A%

Marine 89,453 100,474 101,655 100,536|= -1%

Shellfish 21,199 22,496 18,034 18,603 3%

Freshwater 3,919 3,130 3,155 1,898 -40%

Hatcheries & nurseries 763 743 792 786|= -1%
Salesvalue(thousand €) - 455,991 498413 534701  523255|— 2%

Marine 353,607 395,688 428,978 420,866|= -2%

Shellfish 8,993 10,926 8,645 8,615|= 0%

Freshwater 13,158 11,474 11,479 8,781+ -24%

Hatcheries & nurseries 80,233 80,325 85,600 84,992 |= -1%

Marine finfish aquaculture production volume has stabilized since 2009 at a level over 100,000 tonnes.
After the rapid price decline during 2008-2009 for seabream and seabass, sales value increased during 2010
to 428,978 million Euros for marine finfish aquaculture. In 2011, marine finfish sales values decreased by
2% following the slight decrease (-1%) of production volume. Production is mainly comprised of seabream
and seabass while relatively small quantities of sharpsnout seabream, red porgy, meagre, dentex and tuna
are produced as well. Other species like white seabream, stripped seabream and common pandora are
either produced in small quantities or on experimental production stage.

! Production and value for Hatcheries and nurseries reported in table 5.12.1 is likely to reflect the total production of juveniles
rather than sales.
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Shellfish production volume reached a peak at 22,496 tonnes during 2009, while during 2010 and 2011
production declined to 18,034 and 18,603 respectively. Shellfish production value follows the production
trend since 2009.

Freshwater production volume and value face a downward trend in Greece. Production has halved
between 2008 and 2011. Decline of freshwater production during 2011 is mainly attributed to the
bankruptcy of one of the larger trout producer firm in Greece. As supply to the market decreased rapidly
(40%) in 2011 the price rose, which played a hand in restraining sales value decline to 24%.

Although marine finfish aquaculture production accounts for 83% in terms of volume and 96% in terms of
value in Greece, shellfish and freshwater production provide valuable employment, mainly in remote areas.

A spatial analysis of the employment in Greek aquaculture would reveal the socioeconomic importance of
the sector, especially during the current harsh economic environment in Greece.

Figure 5.12.1 Top aquaculture species by first-sale weight and value in Greece: 2011.

Weight Value
39 1% 0% 2%1% 1%

® Sea bass & Sea bream  Sea bass & Sea bream

B Mediterranean mussel M Other marine fish

¥ Other marine fish ® Mediterranean mussel

¥ Rainbow trout M Other freshwater fish

B Other freshwater fish

B Rainbow trout

Discussion of the economic performance of aquaculture in Greece is limited by the fact that Greece did not
submit most of the economic variables.

The number of enterprises presented in table 5.12.2, probably refers to farming sites rather than to legal
entities. Total employment decreased by 8% in 2011 reflecting mainly the effects of the restructuring and
ongoing concentration process of the marine finfish segment.

EU FIFG funding was extended till the end of 2009 for Greece. Due to the lack of spatial planning for
aquaculture, subsidies of the European Fisheries Fund (EFF) were not granted for 2010 and 2011. During
2011, a special framework for aquaculture spatial planning came into force in Greece and the EFF grant
approvals are expected during 2013.
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Table 5.12.2 Aquaculture sector overview for Greece: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Structure (number)
_Totalenterprises . 1038 1020 1017 . L017|= 0% .

<=5 employees 721 705 704 704 |= 0%

6-10 employees 221 219 217 217|= 0%

>10 employees 96 96 96 96 |== 0%
Employment (number)

Total employees 6,073 5,983 6,032 5,559 |+ -8%

Male employees
Female employees
Male FTE
Female FTE

Input & Production (thousand tonnes)

Raw material: Feed

Raw material: Livestock

Indicators

FTE per enterprise
Average wage (thousand €)

Labour productivity (thousand €)

Nominal first sales price of Mediterranean mussels remained stable during the reporting period. Rainbow
trout price increased in 2011, mainly as a result of the supply shortage in Greece.

Price evolution for other cultured marine fish presents a clear downward trend which is likely to reflect the
elastic demand with relation to income in the local Greek market.

Seabream and seabass price increased in 2010 and remained stable during 2011, after the 2008/2009 price
decline. Price increases during 2010 can be mainly attributed to reduced supply.

Figure 5.12.2 Nominal first-sale prices for main aquaculture species in Greece: 2008-2011.
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5.12.2 Trends and triggers of the Greek aquaculture sector

Greek marine finfish aquaculture production volume is stabilized since 2009 over 100,000 tonnes. As the
vast majority of the production is exported to southern European countries, production volume
stabilization is partly attributed to:

e supply side decisions to limit production
o effects of the recent debt crisis in Southern European demand

Economic performance of the Greek aquaculture sector is affected by the recent debt crisis in Greece.
Strangulation of credit, limits further expansion of the sector. Credit absence and rising financial costs are
forcing the further concentration of the sector’. For the same reasons production volume is not expected
to increase significantly in the near future and capital investment is expected to decline. On top of this, the
fact that EFF does not provide direct investment subsidies or relevant financial engineering instruments for
large aquaculture companies further limits the expansion of the sector.

The rapid decline of wages in Greece during the 2011/2013 period is not expected to significantly affect the
economic performance of aquaculture. On the contrary, rising financial costs, rising energy costs and rising
fish feed costs are expected to further deteriorate economic performance of Greek aquaculture. The price
of seabass and seabream is expected to decline during 2013 due to liquidity shortages of Greek companies,
as an effect of credit absence.

Labelling, and especially organic labelling, that provides the opportunity for higher price premiums is
applied by a small number of companies in Greece. Nevertheless, the market segment for organic fish is
expected to remain niche.

Freshwater and shellfish expansion is mainly restricted by the unavailability of suitable space in Greece.

Marine aquaculture has the potential to grow farther in the Mediterranean. In the short run, processing of
aquaculture products, expansion to new markets and marketing are expected to contribute to a slow
expansion rate of the sector. In the long run, in order for marine finfish aquaculture to expand and
compete with salmon and pangasius in the global market, research and innovation is crucial. Production
cost reduction and production technology of new species needs to be addressed by research. Funding for
the research into substitutes of high valued raw material for fish feed, alleviation of technological
constrains mainly for new species and improvement of culture techniques will drive the expansion of the
sector. Substantial funding for private innovative pilot projects and spinoff companies is also necessary.

5.12.3 Data Coverage and Data Quality of the Greek aquaculture sector

No specific survey for DCF data collection was conducted in Greece for the period of 2008 to 2011, hence
the vast majority of the economic variables are not reported.

Official Greek data was often criticised for under-reporting aquaculture production and value for seabream
and seabass. A new licensing scheme for Greek finfish aquaculture which came into force in 2009 and the
increasing concentration of the sector has significantly improved the quality data since 2010.

>The merge of the 2" and the 4" largest aquaculture companies in Greece was announced in 2013.
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Figure 5.12.3 Comparison of Greek aquaculture data between different data sources: 2008-2011.
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Divergences between Greek DCF, FAO and EUROSTAT data should mainly be attributed to the fact that
production quantities and value for hatcheries and nurseries reported under DCF are likely to reflect the
total production of juveniles rather than sales. Other sources of divergences are:

e unreported data due to confidentiality issues,

e missing data,

o methods used for the approximation of missing data,
e aggregation issues,

e revision issues.
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5.13 HUNGARY

5.13.1 Overview of the Hungarian aquaculture sector

The Hungarian aquaculture sector produced 15.6 thousand tonnes in 2011 (see Table 5.13.1). This
production was valued at about 30.3 million Euros (FAO, 2013). This represents a rise in volume of 9% from
2010 and is almost equal to the levels reached in 2008 showing good recovery from the economic crisis.
Sales value also rose but by 8% and this is still around 1 million Euros under the value of 2008 showing that
values have fallen over the time period. Fish eggs and juveniles production fell to zero in 2010 and has not
recovered from this.

Table 5.13.1 Weight and value of Hungarian aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11
Sales weight (tonnes) 15,687 14,825 14,245 15,584 | 9%
Marine 0 0 0 0
Shellfish 0 0 0 0
Freshwater 15,687 14,825 14,245 15,584 | 9%
galeheiiaChouand /NN, 3,33 27211 28133 30337|a 8%
Marine 0 0 0 0
Shellfish 0 0 0 0
Freshwater 31,303 27,211 28,133 30,337 8%
Hatcheries & nurseries (million units) 71 46 0 0

Source: FAO & EUROSTAT

Common carp was the main species produced by the Hungarian aquaculture sector, representing 69% in
both weight and value of total production in 2011 (see Figure 5.13.1). Other important fish species are
north African catfish, silver carp, grass carp (=white amur) and wels catfish. This high reliance to one
particular species could leave the market susceptible to asymmetric shocks and investment in
diversification could prove advantageous in the long run.

Figure 5.13.1 Top 5 aquaculture species by first-sale weight and value in Hungary: 2011.
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The average first-sale price for common carp in Hungary was 1.9 €/Kg in 2011 (see Figure 5.13.2). Catfish
(north African catfish and wels catfish) prices are higher than carp prices. For carps, common carp is the
most expensive one, followed by grass carp and silver carp is the cheapest one. Fish prices across the
market show little variation from their 2008 prices. This consistency will help with market confidence as it
allows for investment to be planned more appropriately than if prices varied much more. The larges
variations shown were in 2009 when common carp and wels catfish in particular lost value.

Figure 5.13.2 Nominal first-sale prices for main 5 aquaculture species in Hungary: 2008-2011.
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5.13.2 Data Coverage and Data Quality of the Hungarian aquaculture sector

Hungary is a landlocked country and only produces freshwater aquaculture. Because freshwater data is not
compulsory under the DCF, landlocked countries were not requested to collect data under the DCF
regulation.

Because of the lack of DCF data for Hungary, FAO and EUROSTAT data were used in this analysis.
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5.14 IRELAND

5.14.1 Overview of the Irish aquaculture sector

The first sale value of the Irish aquaculture industry in 2011 was 128.48 million Euros, up 5% on 2010. Sales
were generated from 44,789 tonnes of produce, down 4% from 2010. Over 1700 people were employed in
the industry in total. The Oyster Subsector was the biggest employer, while the salmon subsector provides
the largest volume and value of produce (57% of the national total production value in 2011).

Irish aquaculture production volume over the 2008 to 2011 period has marginally decreased overall from
45,009 tonnes to 44,789 tonnes. Overall turnover has increased steadily over the period, from 94.3 million
in 2008, to 128.48 million Euros in 2011 (Table 5.13.1). Increased production unit value of the salmon and
Gigas oyster sectors have been the chief contributors of this value trend. An increasing proportion of Irish
Salmon is organically produced and marketed (approximately 75% in 2011). Demand in the more lucrative
organic salmon market is outstripping supply. The continued presence of Amoebic gill Parasite and no
increase in licensed sites and therefore capacity, continue to prevent growth in production volume. The
value of the Irish oyster sector is benefiting from recent changes in production and marketing strategies. In
contrast, mussel production over the period has dropped from 27,000 tonnes to 22,600 tonnes, due to
seed supply shortages for bottom mussels, quality issues in the rope mussel sector and a decrease in
market demand for both sectors. The potential to increase production in all sectors had been hampered by
a shortage of suitable, licensed sites.

Table 5.14.1 Weight and value of Irish aquaculture sector first-sales: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11

Balsneisht(onns/NNNGG— 45,009 47,408 46431 44789\% A%

Marine 9,218 12,285 15,931 12,511+ 21%

Shellfish 33,890 33,566 29,446 30,848 | 5%

Freshwater 1,765 1,436 1,166 1,257 )< 8%

Hatcheries & nurseries 136 121 119 174 ) 46%
Solesvaluefthousond €) 94271 106,566 122,550  128451|l& @ 5%

Marine 47,117 65,368 77,609 74,183~ -4%

Shellfish 39,188 34,573 38,577 47,357 |dn 23%

Freshwater 6,436 4,751 4,352 4,333 |= 0%

Hatcheries & nurseries 1,531 1,874 2,012 2,609 | 30%

Irish aquaculture is of principally marine finfish and mollusc shellfish on-growing cultures, located on sites
from the intertidal to offshore zones. Salmon cage production is the dominant subsector, with supporting
freshwater hatcheries inland that supply smolts for the marine ongrowing units. There are a number of
inland freshwater production units on-growing trout, perch and charr, while shellfish hatcheries are
attempting to establish themselves to support the on-growing oyster, clam and scallop subsectors.

The most significant operational cost in the salmon sector is feed. This is not a cost within the shellfish
subsector, apart from within the tiny Abalone and Urchin subsectors. The most valuable shellfish subsector,
the on-growing of Gigas Oyster, relies almost exclusively on the importation of its seed supply which is
therefore a significant cost. The two mussel subsectors collect their seed from wild resources. The rope
subsector induces seed settlement upon collectors while the bottom subsector has relied upon the natural
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formation of seed beds annually, in certain areas. Supply and maintenance of capital equipment to find,
gather hold and harvest stock is a significant cost of these subsectors.

Salmon is the most important species in terms of volume and value produced and is represented in
Segments 1.1 and 1.4 of the DCF segmentation system. The subsectors, employing 192 in 31 units in 2011,
are currently strong with a product that is steadily growing in unit value, though hampered by a need to
expand capacity via more licensed sites and in its options to deal with amoebic c gill disease, within its
licence conditions.

Gigas Oyster: The most important shellfish segment in terms of volume and value and is the subsector
providing the most employment in Irish aquaculture overall - 620 in 121 units in 2011. Currently a strong
subsector, represented in Segment 8.4, enjoying a steady increase in unit value of product but vulnerable
to heavy seed stock losses to viral disease. The ability to counteract these problems is curtailed by the
conditions of the licence. As in the salmon ongrow sector, production cannot expand to meet market
demand due to capacity dependant on a slow moving licensing process.

Rope mussel: The fourth largest subsector of Irish aquaculture (Segment 7.2), employing 258 in 62 units,
produces a steady 9 to 10,000 tonnes of product annually, worth 5-6 million Euros. Recent technological
developments and product certification have helped to reduce costs and increase value for some
companies but red tide induced bay closures, quality issues arising from harvest technique plus an overall
slump in demand for the main product has pushed the segment into negative economic contribution in
2011.

Bottom Mussel: The third largest subsector of Irish aquaculture (Segment 7.3), employing 181 in 36 units in
2011 is under pressure and declining in terms of number of enterprises, employment, production volume
and unit value. Lack of wild seed supply, cost of seed where available, relatively low product unit value and
high costs of acquiring and maintaining vessels to regulation standard, all contribute to the subsectors
decline.

Figure 5.14.1 Top 5 aquaculture species by first-sales weight and value in Ireland: 2011.

Weight Value
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Irish aquaculture is concentrated along the coast, in particular along the western seaboard from Donegal to
Cork but also in particular bays of the Southeast and Northeast. There are a number of inland freshwater
production units providing smolts for the on-growing salmon subsector or instead, on-grow trout, perch
and charr.

Salmon culture occurs along the western coast, off Donegal, Mayo, Galway and the Cork/Kerry region.

Bottom mussel culture, due to a lack of wild seed supply, is now mainly confined to bays of the southeast
and southwest, having recently been the dominant shellfish sector of the north coast. Rope mussel and
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native Oyster culture is concentrated mainly in the southwest and to a lesser extent, the northwest. Gigas
Oyster culture is widespread around the coast but most concentrated in the Bays of Donegal and
Waterford.

Aquaculture is a significant provider of employment in the bays where it is practiced and particularly so,

along with the fishing and agriculture industries, along the west coast. The northwest, principally Donegal,
provides the highest value of aquaculture production; € 48 million in 2011.

Table 5.14.2 Aquaculture sector overview for Ireland: 2008-2011.

Variable 2008 2009 2010 2011 Changein2010-11
Structure (number)
Totalenterprises . 304 303 . 303 . 292(v A%
<=5 employees 233 232 230 2091 -9%
6-10 employees 41 41 43 52 s 21%
>10 employees 30 30 30 37| 3%
Employment (number)
_ Totalemployees 194 192 1719 1748|— 2%
Male employees 1,802 1,807 1,573 1,605|= 2%
Female employees 162 145 146 143|= -2%
T 1287 976 9s6 . 9%8|— 0%
Male FTE 1,257 908 882 875|= -1%
Female FTE 71 67 74 84 |t 13%

Input & Production (thousand tonnes)

Raw material: Feed 13.4 16.6 20.5 16.8|% -18%

Raw material: Livestock 25.1 25.3 23.9 21.9| -8%
Indicators

FTE per enterprise 4.2 3.2 3.2 3.3 4%

Average wage (thousand €) 19.9 28.1 29.6 26.7|¥ -10%

Labour productivity (thousand €) 21.5 34.0 48.3 55.9 |« 16%

Employment in Irish aquaculture over the 2008 to 2011 period has declined overall (Fig. 7.6.1) from a total
of 1964 to 1708 persons. Overall employment over the period has levelled off at FTE of just over 957 from a
total FTE of 1287 in 2008. Most of the employment losses occurred between 2008 and 2009, among casual
labour of the shellfish sectors. Employment has been relatively level from 2009 onwards. The proportion of
female employment rose from 5.5 to 8.7% of overall FTE for the period. The employment of both genders
however has marginally decreased overall from 2009 to 2011. Productivity and mean wage have increased,
with a mean annual salary increase from € 19,900 to € 26,700 (see Table 5.13.2 and Figure 5.13.2).
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Figure 5.14.2 Irish aquaculture sector employment trends: 2008-2011.
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Figure 5.14.3 Irish income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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Turnover for the sector has risen steadily from 94 million to 128.5 million Euros over the period. Wages and
salaries cost overall has fluctuated with an overall marginal decrease from 23.7 million to 23.5 million
Euros, though the mean wages and salaries earned has increased 19,900 Euros to 26,700 Euros. Total
operating costs overall have steadily increased from 93 to 110 million Euros though the overall profit
margin has increased for the sector. All the performance indicators have grown more positive over the
period indicating greater returns from labour and assets and a decrease in capital costs and debt. A strong
slowdown in net investment however, along with the reduction in the worth of assets indicated by the FEI,
implies that subsectors of the industry are heading for contraction, rather than expansion, in contrast to
stated medium term national plans. This appears to be the case for the bottom mussel subsector.
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Figure 5.14.4 Economic performance of the Irish aquaculture sector: 2011.
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Table 5.14.3 Economic performance of the Irish aquaculture sector: 2008-2011.

Variable

~
S
=
o
=
s
£

Income (million €)

Turnover 943 99% 106.6 95% 122.5 100% 128.5 92% | 5%
Otherincome 0.9 1% 1.6 1% 0.6 0% 10.3 7% | 1596%
______ Subsidies .00 0% 01 0% 00 0% 03 0%
Total income 95.2 100% 112.7 100%  123.2 100%  139.1 100% | 13%
Expenditure (million €)
Wages and salaries 23.7  25% 25.1 22% 27.4 22% 235 17% | -14%
Imputed value of unpaid labour 1.9 2% 2.3 2% 0.9 1% 2.1 1% |  120%
Energy costs 1.9 2% 1.7 2% 3.3 3% 5.9 4% | 77%
Repairand maintenance 7.9 8% 7.7 7% 5.8 5% 7.2 5% |t 25%
Raw material: Feed costs 17.5 18% 28.7 25% 255  21% 27.7 20% | 9%
Raw material: Livestock costs 126 13% 10.9 10% 7.6 6% 5.4 4% | -30%
_...Otheroperationalcosts 27,5 29% 260 23% 348 28% 390  28%|a  12%
Total operating costs 93.0 98% 102.4 91% 105.3 86% 110.7 80% | 5%

Capital Costs (million €)

Depreciation of capital 4.0 4% 4.5 4% 13.3 11% 5.7 4% | = -57%

Financial costs, net 1.7 2% 1.4 1% 2.4 2% 0.8 1% |~ -65%

Extraordinary costs, net 0.0 0% 0.0 0% 0.0 0% 0.0 0% |= -100%
Capital Value (million €)

Total value of assets 133.1 140% 168.7 150% 170.9 139% 97.1 70% | -43%

Net Investments 6.7 7% 18.5 16% 8.7 7% 3.6 3% |+ -58%

Debt 489 51% 65.3 58% 105.6 86% 56.1 40% | -47%
Performance Indicators(million €)

Gross Value Added 27.7 29% 33.2 29% 46.2  37% 53.6  39% | 16%

Operating cash flow 2.1 2% 10.3 9% 17.8  14% 28.3 20% | 59%

Earning before interest and tax -1.9 2% 5.8 5% 4.5 4% 22.7 16% |  401%

Net profit -3.6 4% 4.4 4% 2.1 2% 21.8 16% |  937%

Capital productivity (%) 20.8 19.7 27.0 55.2 <Y

Return on Investment (%) -1.4 3.5 2.7 23.3 <Y

Equity ratio (%) 63.2 61.3 38.2 42.2 l,

Future Expectation Indicator (%) 2.0 8.3 2.7 -2.1 <Y

Overall production value has increased while volume decreased. Salmon and gigas oysters unit value
increases over the period, account for the overall increase in production value. Production volume has
either remained relatively static or has moderately increased, as it has for oysters and salmon, or has
decreased for other shellfish such as mussels and clams and finfish production such as for trout. Unit value
for other shellfish has moderately decreased, as for the mussel subsectors.
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Figure 5.14.5 Nominal first-sale prices for main 5 aquaculture species in Ireland: 2008-2011.
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5.14.2 Structure and economic performance of main Irish aquaculture segments

The Irish aquaculture industry is dominated in terms of volume and value by the marine cage on-growing
production of salmon, worth 57% of the entire national value generated in 2011. Located along the western
seaboard, it provides steady, relatively well paid employment where such is scarce. The subsector is
prevented from reaching its full production potential by a lack of available licensed sites.

Gigas Oyster is the most important shellfish segment in terms of value, worth 28.56 million Euros in 2011
and in terms of employment provision in Irish aquaculture overall. As with the salmon sector, production
potential is held back by lack of capacity derived from the availability of licensed sites. Both sectors
currently have issues with juvenile mortalities: from viral disease and red tide toxins with oysters and
amoebic parasites in salmon. Both are restricted by licence terms, in their ability to avoid these seasonal
mortalities by stock movement away from affected areas.

Rope mussel is a long established shellfish subsector, producing up to 10,000 tonnes of product and
employing just under 300 in the west and southwest over the period. It provides a significant level of
employment within the bays where practiced, together with low income agriculture, seasonal tourism and
inshore fishing. Recent technological developments and product certification have helped to reduce costs
and increase value for some companies but the effects of red tide induced bay closures and quality issues,
plus an overall slump in demand for the main product; fresh bulk supply, has pushed the segment into
negative economic contribution in 2011.

The bottom mussel segment, once the largest by volume and most important shellfish segment
economically, has declined overall, due to a shortage of seed supply and a continuing slump in market
demand. In 2011 the segment produced 12,524 tonnes, worth 10.7 million Euros and employed 181 people
within 6 bays, located in the north, the east and the southwest coast.

These four segments together make up 91.9% of the total national production value.
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Figure 5.14.6 Structural development of Irish aquaculture sector: 2008-2011.
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Table 5.14.4 Economic performance of main Irish aquaculture segments: 2008-2011 (in million €).

Variable g & g o g & § @ 'E
st st :f 3 5§ &
SIS X £ SIS S
Salmon cages
Total income 47.1 100% 65.4 100% 77.6 100% 76.6 100% |— -1%
Gross Value Added 12.7 27% 17.0 26% 236 30% 24.5 32% | 4%
Operating cash flow 5.1 11% 3.6 5% 10.2 13% 20.3 26% | 99%
Earning before interest and tax 9.3 12% 19.4 25% | 108%
Net profit 9.3 12% 19.4 25% | 108%
Total sales volume (thousand tonnes) 9.2 12.3 15.9 12.5 - -21%
Oyster Other
Total income 12.5 100% 18.4 100% 20.8 100% 30.0 100% |- 45%
Gross Value Added 3.8 31% 5.2 28% 10.9 53% 16.4 55% | 50%
Operating cash flow 5.5 -44% 4.6 25% 5.5 27% 9.8 33% | 76%
Earning before interest and tax -6.9 -55% 3.1 17% 4.0 19% 8.2 27% | 103%
Net profit -7.0 -56% 3.0 16% 3.9 19% 7.8 26% | 99%
Total sales volume (thousand tonnes) 6.2 6.5 7.1 7.7 Py 9%
Mussel Bottom
Total income 17.3 100% 13.2 100% 9.2 100% 10.7 100% | 16%
Gross Value Added 2.5  14% 2.8 21% 50 54% 4.1 38% |~ -17%
Operating cash flow 0.0 0% 0.3 3% 1.4 15% 1.2 11% |~ -15%
Earning before interest and tax -1.6 -9% -1.4 -11% -7.8 -85% 0.4 4% | 106%
Net profit 2.7  -15% -2.0 -15% 9.4 -102% 0.3 3% | 103%
Total sales volume (thousand tonnes) 17.0 17.5 13.2 12.5 - -5%
Mussel Long line
Total income 6.8 100% 5.5 100% 6.6 100% 11.1  100% | 68%
Gross Value Added 3.4 51% 3.9 70% 4.7 71% 2.9 27% | -37%
Operating cash flow 0.8 12% 1.6 29% 1.6 25% 3.3 -29%|¥ -298%
Earning before interest and tax 0.6 9% 1.2 22% 0.8 12% 4.5 A41%|¥ -662%
Net profit 0.6 9% 1.1 20% 0.4 6% 4.6  42% |V -1290%
Total sales volume (thousand tonnes) 10.1 9.0 8.8 10.1 FY 16%

Atlantic Salmon (Segment 1.4: Salmon Cages)

Salmon production volume and value, has increased over the period, from just over 9000 tonnes, worth 47
million Euros in 2008 to over 12,195 tonnes, worth 73.3 million in 2011 Euros. The proportion of organic to
premium (conventionally produced) product has increased over the period, increasing average product unit
value and therefore contributing to the increase in overall turnover for the sector. There had been a
significant capital investment in the sector in 2008 and 2009 as well as a drive to exploit the organic niche
market. The data indicates (Fig. 5.13.7) that the sector was profitable in 2010 and 2011. The sector added
positively to the economy over the period, as indicated by the increase in GVA and income. Operating costs
however continue to rise with the cost of feed being the single biggest cost factor to the industry (Fig.
5.13.8).
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Figure 5.14.7 Economic performance indicators for main four Irish segments: 2011.
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Gigas Oyster (Segment 8.4: Oyster Other)

Oyster production over the period has recovered from a production slump in 2007. Both volume and unit
value have increased steadily from 6188 tonnes at 2000 €/tonne in 2008 to 7700 tonnes at 3710 €/tonne in
2011. Greater specialisation in culturing a particular phase of the production cycle for a given site for
optimum return is occurring. This plus other changes in husbandry and marketing strategy, have all
contributed to growth in the sector.

The data indicates (Fig.5.13.7), as expected from the above, that income and GVA are growing and that the
industry had returned to profitability by 2010, contributing positively to the economy. Overall costs have
fluctuated, with an overall increase by 2011. The Irish industry is very labour intensive and most operations
are small with FTE per tonnage produced being relatively high compared to the ratio for the few large
operations in Ireland. Currently the Irish industry is an on-growing one and almost entirely depends on the
importation of raw materials (seed) from France and Britain. The Irish industry thus far is a captive market
regarding seed supply and costs therefore are proportionately higher. 'Other operational costs' include
distribution to market which will always be proportionately higher for an island producer, supplying
product to the market in mainland Europe or as far away as the emerging Chinese market.
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Figure 5.14.8 Cost structure of main aquaculture segments for Ireland: 2011.
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Blue Mussel (Segment 7.2: Mussel Longline)

This sector has not recovered from the fall in volume and value in 2008, from a production tonnage of
14,000, worth 13.7 million Euros in 2007. Production volume over the period has varied between 9000 and
10,000 tonnes with unit value staying mainly under 700 €/tonne, with a low overall value between 4.8 and
6.6 million Euros due to a weak market demand. Investment in new technologies and quality certification
have reduced some production costs and increased value for some companies but total operating costs for
the segment have increased faster than total income, while GVA decreased in 2011. Bay closures, due to
the occurrence of red tides, continue to disrupt the supply of product. There was a net loss to the economy
from the segment in 2011 (figure 5.13.7).

The industry continues to be very labour intensive, as seen from the proportion of costs attributed to
wages and salaries (Fig. 7.6.3). Depreciation costs are very high in the industry and may be attributable in
part to the high rate of wear and tear on farm structures and equipment on relatively exposed sites. Other
operational costs are proportionally lower than for the oyster industry, due in part because the rope mussel
industry members sell to local processors, thereby avoiding large distribution costs associated with
exporting abroad. Ultimately, most product is exported but the costs are born to a far larger degree by
mussel processors.
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Blue mussel (Segment 7.1: Mussel bottom)

This segment was recently the most important shellfish sector in terms of production volume and value and
provided the greatest proportion of full time employment of any shellfish segment. Due to a lack of wild
seed bottom settlement in the Irish Sea for the last few years and an on-going weak market demand, the
segment has been declining in production volume, value and numbers employed, down from 17,000 tonnes
volume worth 17.2 million Euros in 2008 to 12,500 tonnes of production worth 10.7 million Euros in 2011.
Employment has declined from 219 to 181 persons over the period.

Figure 5.13.7 indicates a return to profitability for the segment overall but this masks the liquidation of
companies and the loss of employment in the segment, while costs of maintaining remaining crews and
vessels and searching for seed are mounting against poor returns. Economic necessity may force companies
to purchase or gather seed from suspended culture methods, which were formally considered too costly
while natural beds were available to fish.

5.14.3 Trends and triggers of the Irish aquaculture sector

Identification of main drivers

Aquaculture production volume value and employment for the R.O.l. over the period 2011 to 2013 is not
likely to grow overall and volume may actually decline for the period. This is due to a number of factors,
some peculiar to particular subsectors but the overriding principal issue for most subsectors is licensing; the
lack of capacity to expand in the lack of suitable licensed sites available.

Approximately 80% of all current aquaculture licensed sites occur within or adjacent to SACs. The
application process for new licensed sites and for licence renewals of existing sites is very slow, taking up to
a period of more than 10 years to complete in some cases, within these areas. State investment, in the
form of grant aid, is only possible for companies with up to date licences.

The occurrence of disease/parasite induced mortalities in juvenile stock, hamper production volumes of the
salmon, oyster and clam segments. Seed supply is the single biggest issue affecting bottom mussels and
scallops and to a lesser extent gigas oysters. In the case of the latter, seed supply almost exclusively must
come from abroad, thereby opening channels for the importation of disease. Product supply disruption
from red tide induced bay closures, a weak market demand, product quality difficulties related to harvest
methods and production costs had curtailed the production volume and value of the rope mussel segment.

A continuing strong market for organic salmon and lIrish oysters will help offset the challenges facing
production volume as a whole, in the 2011 to 2013 period.

There has been a gradual reduction in the total number of companies as well as the total number employed
in the sector as a whole. In the case of the rope mussel, gigas oyster, trout and salmon subsectors, there
has been a consolidation and reorganisation of businesses and in the ownership and management of
production units. In the case of other subsectors such as scallops, clams and bottom mussels, entity
population decline has occurred because companies have either wound up or transferred to more
economically viable cultures, depending on site suitability and licence conditions

Production Costs rose steadily over the 4 year period, principally in energy, feed and other operational
costs, such as the costs of stock healthcare disease and parasite prevention and control. The latter is a
significant cost for the salmon and oyster subsectors. Energy costs are an increasing issue in the bottom
mussel industry where boats must search harder and longer for increasingly elusive seed mussel beds
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Funding, under the NDP, the Irish Sea Fishery Board (BIM) programs and the EFF, to the amount of 6.64
million Euros has supported a total investment of 18.74 million Euros in the sector, using several grant
schemes, over the 2008 to 2011 period. The uptake on the schemes is limited mainly to businesses outside
of Natura 2000 (SAC) areas and whose licences are in date. As mentioned previously many licence renewal
applications in SAC areas are tied up in red tape.

There have been investments in the oyster subsector by French and indigenous companies in the last 4
years. The French investment has taken the form of partnerships with local licence holders or the
acquisition of sites licensed in their own name. Recently investment has been made in research, in the
development of tetraploid stock and in Irish hatcheries to produce local seed. The first Irish produced seed
is due in 2013.

Investment in the salmon industry has taken the form of investment in moribund sites and the re-launch of
production units under new management or revitalised companies. There has also been investment in new
technology, in healthcare, animal welfare, feeding and harvesting technologies.

Investment in new structures for gathering and growing stock and new technology for harvesting and
handling of product has been made to some extent, in the rope mussel subsector.

There are individual companies in all sub sectors who have successfully branded their produce, whether in
fresh form or value added products as unique to the bays they were produced in or to the companies that
grow the product. These companies have moved to sell directly into the consumer market and away from
simply selling indistinguishable bulk product to a middleman.

Certification is seen by a growing number Irish producers as necessary to make their produce stand out in
an increasingly competitive market. Something comparable to an arms race of branding has been a feature
of the Irish seafood sectors for some time, where a new, more elite brand/certification is required every
several years to replace the one that all the competition also have. In the primary aquaculture production
sector, bottom mussels are being MSC certified currently while rope mussels and salmon have been or are
in the process of being organically certified.

In 2012, 82% of salmon was produced by organically compliant methods, though not all of this was sold as
‘organic salmon’ due to demand for premium product. 55.5% of rope mussel and 9% of bottom mussel
produced was sold as organic produce in 2012. Both MSC and organic certification is set to increase as a
proportion of overall aquaculture production.

Virtually all shellfish and non-salmon finfish produced is exported. A portion of gigas stock produced is sold
and or transferred to sites elsewhere for farther on-growing, partially explaining the discrepancy between
the production tonnage and the smaller export tonnage. Approximately 20% of salmon produced is for the
domestic market. The balance is exported to France, Germany, the UK, Belgium, other European states and
to the US. Export of fillets is the fastest expanding export product. Trout are being exported increasingly to
the UK. The main destinations of shellfish export are: France, the Netherlands, the UK and Asia.

Imported finfish into Ireland are: salmon, tilapia, cod, seabass and seabream. Imported shellfish are shrimp,
oysters and mussels. The supplier countries are mainly: the UK, Germany, France, Canada, Faeroes,
Thailand and Vietnam.

The UK was the main supplier of salmon in all product forms, over the period. In 2012 it provided 66% of
imports, valued at 23 million Euros. Additionally the UK supplied 1.1 million Euros of seabass in 2012. The
import of smoked salmon from Germany has steadily increased to a value of 2.2 million Euros, 50% of the
imported total value, in 2012. France supplied 2 million Euros of tilapia product and 3.6 million Euros of sea
bass in 2012.
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Practically all gigas oyster seed is imported either from France or the UK, for on-growing on Irish sites. 2500
tonnes approximately of salmon is imported annually for the processing sector as Irish production is
insufficient to meet their demand.

Developments on competitiveness and market performance of the sector

The approval of the Irish Seafood National Programme also enabled the roll out of BIM’s Aquaculture
Innovation and Technology Scheme aimed at assisting trials on innovative technology in commercial
aquaculture and to improve competitiveness via branding, certification and other product defining
strategies. It also aimed to establish the economic and technical feasibility of new sites and species; to
assist measures for the improvement of environmental sustainability, fish health and welfare and product
quality as well as to promote occupational health, safety and skills and to harmonise aquaculture into
coastal and rural communities.

Public Service Initiatives have been limited in effect as many companies find it hard to grant aid because
their location within SACs which means difficulties in obtaining licence renewals. While production is
generally allowed to continue, pending the outcome, the paperwork must be up to date before a funding
application is considered.

The SACs for Natura 2000 areas, were drawn up in haste and in areas containing aquaculture production
units. The consequences of that haste are being felt across the industry. There had been confusion and
inaction for some time on the appropriate assessments required before production could be allowed to
expand or, in some cases, maintain continuous production within these areas.

Spatial Planning: Ireland in principal supports the concept of spatial planning but has been unable to
implement it so far, due to outstanding legal issues.

Investment over the period has focussed on the feasibility, expansion and modernisation of small scale
projects and with trialling of new species such as perch, abalone and seaweed. In the case of the latter,
funding was provided for market research, market capability, manufacturing and processing capability.

In 2011 the state assisted in the set up and equipping of a number of new, innovative export oriented
companies. One example is a company now manufacturing cotton mussel socks for the rope mussel
industry. Previously this had to be imported from New Zealand. The company now supplies the Irish and
other European producers. A second example is a seaweed production and processing company, expected
to expand exponentially from 2013 on. A third grant aided company has commenced seed supply for the
gigas oyster subsector.

Much work has been done on the feasibility of setting up large scale Irish based, hatchery and nursery units
to supply principally the gigas oyster subsector, and other shellfish subsectors also if possible, such as
native oyster, and scallop. This is now happening and the first pilot batch of seed from one unit is due late
in 2013. Progress has also been made in the development of the Tetraploid gigas oyster stock. Disease
control and seed supply solutions are critical technical objectives while market research and capacity, value
addition and branding are at the heart of innovation objectives.

Outlook and future projects

Aquaculture production value is expected to increase but volume and employment for the R.O.l. over the
period 2011 to 2013 is not likely to grow overall. Volume may actually decline for the period. This is due to
factors mentioned previously: licensing (all subsectors), disease/parasite control (salmon, oysters clams),
red tides/bay closure management, seed supply, quality issues and weak market demand (mussels).

Amoebic gill disease appeared within the salmon and salmon smolt stock in 2012, seriously affecting
juvenile supply to the salmon on-growing sector for 2012 and 2013. Despite intensive research, no pattern
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has been observed in the viral induced mortality of oyster seed to suggest a control strategy. Seed
availability remains very scarce for the mussel bottom sector, while market demand and prices for both
bottom and long-line mussel sectors are expected to remain static at best.

The extension of the SAC network into areas traditionally holding wild mussel seed beds potentially mean
that future occurring seed beds may not be available to the bottom mussel subsector. Resolution of the
seed supply issue is critical to the subsectors survival.

The rope mussel industry historically has operated with limited, if any coordination within as well as
between bays which has meant a lack of coordinated response to common issues such as quality losses
through production methods, volume and market losses due to Red tide bay closures. Lack of
communication between producers and with processors also hampered production continuity, quality and
guantity. Steps have been taken to enable producers, processors and traders to communicate, consolidate
and coordinate their operations to improve production quality and continuity of supply. In the face of bay
closures, a pooling of harvesting effort for the subsector as a whole will be enabled in unaffected bays. The
AZIMUTH project is a GIS technology based monitoring system that can be used to predict the likely pattern
of red tide occurrence which will enable the industry to respond more effectively in rerouting production
effort in the face of impending events and subsequent closures in affected bays.

BIM has launched a 5 year strategy; 2013 to 2017 to deliver Irish Seafood sales of 1 billion Euros and 1200
new jobs across the combined seafood sectors by the end of 2017. This will involve focus on the following
key areas: expansion of the raw material base by 45000 tonnes, optimisation of added value to produce,
enhancement of industry’s structures, sourcing of new financial and strategic partners, improving the skills
of personnel in all seafood sectors, enhancement of the sustainability of Irish seafood. From the
perspective of the aquaculture sector, this will require a major initiative to improve the licensing process.
One proposal is for the state itself to draw up suitable production areas for appropriate assessment, as part
of a spatial planning process and present prospective applicants with a choice of sites to apply for, where
some of the process and paperwork has been completed for them.

In 2012 salmon and oyster production has remained level in volume, and has increased in overall value. The
two mussel subsectors have decreased in both volume and production value. Overall production volume
has decreased, while overall value has increased. The BIM 2013 to 2017 strategy plan aims to reverse the
downward trend in production volume output and employment.

5.14.4 Data Coverage and Data Quality of the Irish aquaculture sector

Variables surveyed by census; production and employment data, are based or derived from an 80% return
rate or more by entity number of the total population of aquaculture practitioners for the period 2008 to
2011. As the proportion of entities not returning tend to be small producers, the proportion of national
tonnage and turnover required to be estimated is therefore smaller again. The 80% return rate from
producers has been consistent as has the method of estimating the production of non returnees; either
using estimates from the local aquaculture officer or the most recent data of the company held and
estimating current production with the general trend.

Operating costs variables have been more difficult to get consistent and reliable data for as these can only
be obtained from the producers themselves or from their accountant. The majority of companies are small
with just one to two full time staff, including the directors and therefore accountant hire is kept to a
minimum. Such Companies are only obliged by law to submit abridged accounts to the Company
Registration Office, from whose website and others, abridged accounts can be accessed. Variables
concerned with assets, liabilities and depreciation that previously were not available for the first data call,
are becoming so and are being fed into the templates. The data for these variables is improving. Currently
the percentage return rate for the frame population (commercial entities) of the sample survey (financial
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variables) for 2011 varies from 17.86% (income variables) to 11.07% (operating costs variables, ‘energy
costs’ and ‘Repair & maintenance’ costs). For 2008 the return rate for sample survey ranges from 10-11%
while 2009 sample survey variables range from 11 to 15% of the frame population. The sample survey
targeted 20% of the frame population for the four year period. Segment data as far as possible is
homogenous and representative. Segment amalgamation has occurred among the smallest subsectors, due
to the tiny populations involved and the need to honour confidentiality. The diversity between these
amalgamated subsectors prevents homogeneity within the new segment.

Other data sources used are the company registration office, the Central Statistics Office and BIM in house
data acquired from regional staff or in the course of BIMs work program.

Figure 5.14.9 Comparison of Irish aquaculture data between different data sources: 2008-2011.
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The production and employment data gathered for the DCF is also used to supply Eurostat and FAO data
requirements. The data is therefore closely similar between all three sets of shared variables. The latter
two bodies however receive this data earlier than the DCF. FAO Data is gathered 10 months ahead of DCF
data, Eurostat data is gathered 7 months ahead. DCF data is from purely commercial entities. FAO
production data is for consumption tonnage only.
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5.15 ITALY

5.15.1 Overview of the Italian aquaculture sector

Aquaculture represents a system of activities that are not only related to the use of marine, fresh or
brackish water basins, and to food production but, whilst heavily affecting the local economy, is of course
connected with the development of rural areas and the production of social services. The socio-economic
role that the Italian aquaculture sector has played over the years has been recognized in an official way, in
the Legislative Decree no. N.228/2001 where a definition of the aquaculture farmer has been made, to
include the breeder of animals that use fresh, brackish and marine waters. From an economic point of view,
the role goes far beyond the definition ex legem of the farmer, however the definition represents evolution
in the legal and social security system. At the same time the spatial role of aquaculture activities has been
taking shape: the areas suitable for aquaculture are numerous, but are drastically reduced if we consider
the many existing environmental and archaeological constraints. It is for this reason that the aquaculture
sector has been recalled in the second and the third Report on Economic and Social Cohesion (2001-2004),
where, in addition to the economic and social dimensions, a third dimension is introduced: the territorial or
spatial cohesion.

In 2011, total Italian aquaculture production amounted to 157 thousand tonnes in volume, and around 423
million Euros in value. Both volume and value are fluctuating over the period 2008-2011 but considering
only the last two reporting periods, the sector shows a decline: -42% and -25%, respectively, in volume and
value terms.

In 2011, the aquaculture sector contributed around 43% in volume to the total Italian fishery production
(aquaculture and fleet production, according to DCF data). The contribution of the sector to the total
seafood domestic production has decreased, from 59% in 2010. Both the harvesting and the farming sector
show a decline in 2011 compared to the previous year but for the aquaculture sector the variation is
substantially higher (-42% for aquaculture, -6% for the harvesting sector).

On the foreign trade side, there has been a contraction in export volumes (-7%), in contrast to the slight
increase in imports (2%), the latter moreover is not supported by domestic demand (-5% and -0.5%, the
apparent and the per capita consumption in 2011). The significant decline in national total fish production
(wild and aquaculture, -20%), especially of the aquaculture supply, combined with the increase in imports
resulted, as expected, in the increase in the propensity to import which was already very high. The degree
of self-sufficiency of the overall Italian fishery sector, in turn, has registered a decrease (around -15%
compared to 2010) — export, import and consumption data are based on the ISMEA report’.

The higher variation of production, in volume terms, is registered, in 2011 (over 2010), for the shellfish
(clams and mussels), decrease of -52%. Actually, the year outside the average seems to be 2010, when the
production volume was about two times the value of the previous year. Shellfish production represents the
main part of the total production in terms of volume (more than 50%). In value terms the freshwater
production is having the main role (about 50%), followed by the shellfish. In value terms the marine
aquaculture production has been affected by the biggest decrease (-49%) in 2011, the other two main
aggregations declining by around -21%.

! Report ittico. Analisi e dati di settore 2011 e 2012, ISMEA, Dicembre 2012.
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Table 5.15.1 Weight and value of Italian aquaculture sector first-sales: 2008-2011.

Variable Change in 2010-11
Salesweight (tonnes) . 222,618 217,193 270826 157,049|%  42%
Marine 12,644 14,067 16,207 12,097+ -25%
Shellfish 97,913 89,445 173,735 83,676 -52%
Freshwater 112,061 113,682 80,883 61,275 -24%

Hatcheries & nurseries

Salesvaluefthousand €) =~~~ 439468 608,439 585,344  422,873|W  -28%
Marine 113,172 125,811 138,453 70,600(%  -49%
Shellfish 68,656 149,706 182,875 146,252|%  -20%
Freshwater 257,640 332,922 264,016 206,021|%  -22%

Hatcheries & nurseries

Aquaculture in Italy began as traditional farming of freshwater species, mainly trout, carp and sturgeon.

In 2011 trout production continues to be one of the most important fish production sectors in terms of
turnover and volume (33% and 34% of the total production, respectively) even if the mussel long line
represents the main segment, if only considering the volume production (38% of the total).

Figure 5.15.1 Top aquaculture species by first-sale weight and value in Italy: 2011.
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On the other hand, the shellfish sector is the most important, accounting for 3,774 persons employed,
equal to 74% of the total work force. The ‘legal status’ firms in the shellfish segment are mostly co-
operative organizations, where every worker is also a member of the organization, and consortiums
operate through a government grant aimed at managing the marine environment.

As far as the fish-cultured species (marine and freshwater), the most representative segments are ‘trout
combined’ and ‘sea bass and sea bream’ in tanks and cages. In particular, sea bream and sea bass fish farms
are capital intensive, using high value-added technology. Investment in these segments is heavily directed
towards adopting more eco-friendly technologies to help lessen their negative environmental impacts.
Health care and safety costs, as well as union agreements, make this segment one of the sectors with the
highest labour costs among European countries and other direct competitors in the Mediterranean region.

The Italian aquaculture sector has been affected over the last decade by a metamorphosis in terms of
production structure, size of existing enterprises and number of employees by segment of production. The
change was most evident from 2007-2008, since which the Italian economy has started to go through a
phase of particular difficulty, involving all sectors of production. The transformation phase that has hit the
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industry tends to renovate the structures and modernize them to encourage concentration phenomena,
which can contribute to the formation of more solid, more modern, more efficient and more competitive
companies. Italian aquaculture is characterized, at Mediterranean level, by a high level of specialization,
high degree of industrialization and large-scale organization.

Total legal entities in the aquaculture sector numbered 694 in 2008, the beginning of the analysed period,

but has then decreased to 587 in 2011 (-15%). The Italian aquaculture sector is mainly represented by small
size enterprises, dominated by family run businesses with no more than 5 employees (54%).

Table 5.15.2 Aquaculture sector overview for Italy: 2008-2011.

Variable Change in 2010-11
Structure (number)
_Totalenterprises .. 694 ... 696 _..892 . se7|v  As% .
<=5 employees 366 366 366 315 -14%
6-10 employees 174 175 166 138 -17%
>10 employees 154 155 160 134 -16%
Employment (number)
_Totalemployees - 4377 5885 5836 sozelw 3%
Male employees 4,053 5,459 5,299 4,032 -24%
Female employees 304 425 537 1,044 | 94%
CFTE 3428 3612 2839 26|V 25%
Male FTE 3,155 3,324 2,676 1,914|= -28%
Female FTE 273 288 163 203 |t 25%
Input & Production (thousand tonnes)
Raw material: Feed 170.6 130.2 36.2 107.2 i 196%
Raw material: Livestock 221.3 58.3 3531.0 28.5¥ -99%
Indicators
FTE per enterprise 4.9 5.2 4.1 3.6 -12%
Average wage (thousand €) 34.9 29.6 38.8 31.0 -20%
Labour productivity (thousand €) -14.0 57.8 83.1 73.61= -11%

Total employment amounted, in 2011, to 5,076 persons and to 2,116 FTE. FTE is about 42% of total
employment, meaning that the seasonal work is very important. Especially for the shellfish production most
of workers are called to work only for limited periods (seasons) while for both freshwater and marine fish
farming, full-time and dependent employment is prevailing. Male employment is predominant on the
whole: about 75% if considering the number of employees and 90% if considering the FTE. This means that
the male full-time jobs are more than the female ones.

The average wage is fluctuating over the 2008-2011 period, ranging between the lower value reached in

2009 equal to 29 thousand Euros and the higher value registered in 2010, equal to about 38 thousand
Euros. In 2011 the average wage shows a decline (-20%).
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Figure 5.15.2 Italian aquaculture sector employment trends: 2008-2011.
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In 2011 the total income of the Italian aquaculture sector was equal to 436 million Euros: 97% of which
represented by turnover, 2% by other income and 1% by subsidies. If looking at the overall period, after an
increase in 2009, when the total income of the sector was about 639 million Euros, a declining period has
started. In 2011 a decrease of-29% is registered if compared to the 2010 level.

As far as the cost, operating cost in 2011 amounted to 343 million Euros, representing about 80% of total

income. The most important cost item is the raw material, accounting for about 50% of total income (62%
of total operating costs). Cost for livestock represented the main part of costs (145 million Euros in 2011).

Figure 5.15.3 Italian income, costs, wages and labour productivity trends for the aquaculture sector: 2008-2011.
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The GVA created by the Italian aquaculture sector in 2011 was equal to 155 million Euros and represents
36% of total income. The historical series shows a decrease compared to 2010 of -34%. Even if operating
costs show a decrease, the GVA has been affected negatively by the parallel decrease in total income
(higher than the decrease of costs).
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The operating cash flow amounted, in 2011, to about 93 million Euros, decreasing around -31% compared
to 2010. EBIT is equal to 73 million Euros in 2011, a decrease of -27% (compared to 2010). In terms of profit
the percentage of EBIT on the operating cash flow increased in 2011, if compared to 2010.

Figure 5.15.4 Economic performance of the Italian aquaculture sector: 2011.

500
450
400 -
350 - M Other operational costs
. 300 - B Raw material: Livestock costs
c B Raw material: Feed costs
2 250 -
= B Repair and maintenance
€
200
M Energy costs
150 1 = |mputed value of unpaid labour
100 B Wages and salaries
50 | B Subsidies
0 - B Other income
Income Costs structure GVA EBIT Net profit ™ Turnover
structure

As far as the performance indicators figure 5.14.4 shows that, especially in the last