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Abstract

Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic Committee for
Fisheries, C(2016) 1084, OJ C 74, 26.2.2016, p. 4-10. The Commission may consult the group on any matter
relating to marine and fisheries biology, fishing gear technology, fisheries economics, fisheries governance,
ecosystem effects of fisheries, aquaculture or similar disciplines. The 2016 Annual Economic Report (AER) on the
Economic Performance of the EU Aquaculture sector is the fifth report of its kind produced for the sector and
provides a comprehensive overview of the latest information available on the production, economic value,
structure and competitive performance of the aquaculture sector at the national and EU level. This report includes
data for 2008 to 2014. The data collected is reported by national totals and by segments divided on species.
Aquaculture data collected under the DCF showed that the EU aquaculture sales volume and value reached 1.3
million tonnes and €4.5 billion, in 2014. This corresponds to an increase of 15% in sales volume, while the sales
value increased by 13% from 2013 due to increasing production in Italy, Spain and the United Kingdom, as well
as a better coverage of the Greek aquaculture sector. DCF data has been complemented with Eurostat data to
provide a full overview for all EU28 MS. The 20 countries covered under the DCF reported a number of more than
almost 12 thousand aquaculture enterprises. It is estimated that the total number of enterprises in EU28 is
between 14 and 15 thousand. Almost 90% of the enterprises in the aquaculture sector are micro-enterprises,
employing less than 10 employees. The reported number of employees under the DCF reached 70 thousand in
2014. The total EU28 employment is estimated to be around 80 thousand people, while the number of FTE
reported remained at 31.5 thousand. Profitability for the EU aquaculture sector was positive in 2014 and the
Gross Value Added and EBIT of the sector increased by 16% and 3% compared to 2013, respectively. ROI
decreased from 7% to 6.5%. The aquaculture sector in EU28 can be divided into three main sectors: Marine,
Shellfish and Freshwater production. The most profitable of these three sectors are the shellfish sector with €165
million, followed by the Marine sector which generated €99 million in EBIT, and the freshwater sector with €87
million.
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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES
(STECF)

Economic Report of EU aquaculture sector (STECF-16-19)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN
BRUSSELS, BELGIUM, 24-28 OCTOBER 2016

Background

Following the latest DCF call for economic data on EU aquaculture, EWG 16-12 was requested to
analyse and data for 2008-2014 and produce the bi-annual report on Economic Performance of
the European Union Aquaculture sector.

The first three editions (2008, 2010 and 2012) of this report were fundamentally descriptive in
nature and focused on presenting the data collected under the DCF. The 2014 report took a more
analytical approach focusing on drivers and barriers to growth in the EU aquaculture sector. As
for the previous reports, the data quality had remained an essential issue for the 2014 report.

In 2016, the Economic Report on EU aquaculture features a special chapter designed to deepen
the economic analysis on this sector. This time the experts were asked to evaluate the effect of
public support to the aquaculture sector under the EFF programme 2007-2014 using the DCF data
collected from 2008-2014.

Request to STECF

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

Introduction

The Expert Working Group 16-12 convened in September 2016 in Gavirate (Italy), to produce the
2016 Economic Performance of the European Union Aquaculture sector report. The report reflects
the work by 28 external experts, and 2 experts of JRC that attended the meeting. Furthermore,
two external experts were available by correspondence.

This is the fifth report 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 cover the period from 2008 to 2014, and were collected under
the DCF. The call for data was issued by DG MARE on the 30" of May 2016. Member States were
requested to submit the data within one month after the call, making the submission deadline the
30" of June 2016.
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STECF observations

STECF acknowledges that the EWG addressed all of the Terms of Reference under demanding
circumstances and a tight time schedule in order to produce this biannual report about the
economic performance of the EU aquaculture sector.

The quality of the data submitted continues to improve, compared to the previous data calls. As
previously, data checks were performed by JRC before the meeting and communicated to the
Member States for possible corrections. Furthermore, experts at the EWG meeting also checked
the submitted data.

The data coverage, compared to earlier data calls, improved for the data collected for 2013 and
2014. This was to some extent driven by the improvements in the Greek, UK and Cypriot data.
This allows for an improved analysis of the EU aquaculture sector.

STECF notes that the following issues remained:

a) Some MSs submitted incomplete data sets with parameters missing (e.g. weight of raw
materials, employment), thus limiting the value of the EU wide assessment of economic
performance

b) In addition, there are minor data issues in other countries, as referred to in the report,
which prevent analysis of time series data in several cases, especially at segment level.

¢) Inconsistency in including/excluding freshwater aquaculture data from year to year also
makes time series analysis at segment, national and EU level difficult.

STECF notes that some member states supplied DCF data for their freshwater aquaculture
production, although this was not a mandatory requirement. However, several Member States
with a large production from inland freshwater aquaculture did not supply data on this sector
(e.g. Poland, Germany), thus limiting the possibilities to give a comprehensive overview of the
economic performance of the aquaculture sector.

In order to partly handle this lack of information or to complete some of the incomplete datasets
where possible, STECF observes that the EWG used EUROSTAT data in addition to DCF data in
order to provide the most comprehensive picture of the contributions in volume and value from
aquaculture within the EU28. The EUROSTAT data was used as following:

e To cover the freshwater aquaculture sector in landlocked countries (Austria, Czech
Republic, Hungary, Luxemburg and Slovakia) accounting in total for 3.2% of weight and
2.3% of value produced in 2014.

e To include countries without marine aquaculture (Belgium, Latvia and Lithuania)
accounted for 0.3% of weight and 0.2% of value of the total EU28 aquaculture production
in 2014.

e To estimate freshwater aquaculture production for countries, which supplied data only for
the obligatory marine sector (Germany, Slovenia and Estonia), while their aquaculture
sector is mainly represented by fresh water aquaculture and accounts for 1.5% of weight
and 2% of value of the total EU28 aquaculture production in 2014. Nevertheless the EWG
considered that the EUROSTAT data for Germany were not reliable and did not include it in
the analysis of EU fresh water aquaculture.

e To complete the overview of the Polish production, which contributes by 2.7% weight and
2.0% value to the total EU28.

STECF observes that the inclusion of EUROSTAT data allows providing a good overview of the
EU28 overall production, and helps also mapping out the quality and coverage of the DCF data.
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Nevertheless, for the aquaculture segments where only EUROSTAT data are available but not DCF
data, a full analysis of economic performance indicators cannot be performed.

STECF observes thus that the EWG experienced difficulties in evaluating the effect of public
funding supporting sustainable growth in the European aquaculture sector due to these data
issues.

STECF observes that the conclusion from the analysis was that public spending, introduced to
support the growth of the EU aquaculture sector and overcome the technical problems, does not
seem to have a clear and visible effect on production growth. In the period investigated,
production weight has been stable, value has been slightly increasing and employment has been
slightly decreasing. Hence, the societal impact in terms of jobs creation in coastal communities
and of provision of sustainable healthy food for European consumers has been limited. It still
seems that providing better legal framework (e.g. licensing, environmental requirements, etc.)
for the aquaculture industry is by far the most important limiting factor to be addressed to lay the
foundation for future growth in the European aquaculture sector

With regards to the usefulness of the data collected, STECF observes that assessing the impact of
public support has provided a useful stress test for evaluating the expediency of the DCF data.
STECF observes that EUROSTAT data on weight and value of production could be more
appropriate to use than DCF data for assessing the production growth, as they have a wider
coverage by including all aquaculture enterprises. However the data are limited to production
weight and value. STECF notes that the DCF data have a lower coverage, but include more
detailed economic information on e.g. income, costs, GVA, profit, return on investment etc.

For a complete socio-economic analysis of public support to the sector, the DCF/EUMAP data
should ideally be extended to cover the entire sector, including fresh water aquaculture.

STECF observes that introduction of thresholds in economic data collection for aquaculture in the
future EUMAP might further reduce the coverage of the DCF data.

STECF observes that making publically available the current aquaculture data set, including public
support data used by EWG in a user friendly electronic format, will possibly facilitate further
analysis of public support.

Preparing the report on economic performance of aquaculture sector is a biannual activity (as
with the report covering the processing industry). Data for the two most recent years (here 2013-
2014) are requested in the data call, yet in the report the tables and text concentrated only on
the development in last year. STECF suggests that the report make use of both years to display
recent trends in a clearer way. STECF suggests thus to adjust the reporting and analytical
templates accordingly to allow presentation of the last two years

Conclusions of STECF

STECF concludes that the report 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 the availability of a seven year time series improves the type of analysis
that can be undertaken, for instance between various segments and production techniques within
and between MS.
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STECF concludes that taking into account time and resources available, the EWG analysis
produced is of substantial standard.

STECF concludes that the use of EUROSTAT data is a valid approach in order to cover data gaps
in the DCF collection of data for the aquaculture sector.

STECF suggests that further initiatives are taken by the Commission with respect to checking
data and distributing templates to the participants before the meeting, so the work load and time
frame of the analysis can be improved.

STECF suggests that the report display recent trends according to the last two years of data and
not to the last year only.

Contact details of STECF members

1 - Information on STECF members’ affiliations is displayed for information only. In any case,
Members of the STECF shall act independently. In the context of the STECF work, the committee
members do not represent the institutions/bodies they are affiliated to in their daily jobs. STECF
members also declare at each meeting of the STECF and of its Expert Working Groups any
specific interest which might be considered prejudicial to their independence in relation to specific
items on the agenda. These declarations are displayed on the public meeting’s website if experts
explicitly authorized the JRC to do so in accordance with EU legislation on the protection of
personnel data. For more information: http://stecf.jrc.ec.europa.eu/adm-declarations
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STECF members
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Bailey, Marine Scotland Science, | Tel: +44 (0)1224 | baileyn@marlab.ac.uk
Nicholas Marine Laboratory, P.O | 876544 n.bailey@marlab.ac.uk
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EXECUTIVE SUMMARY

The 2016 Economic Report on the Performance of the EU Aquaculture sector provides a
comprehensive overview of the latest information available on the sector’s structure and
economic performance from 2008 to 2014.

Production of sea food for human consumption was almost equally divided between
aquaculture and fishery, in 2014. Europe represents the largest market for fish in the world
and sea food consumption has steadily increased over the past decades. Per capita
consumption is estimated to be 25.5 kilo, in 2014. Consumption in the EU market is still
dominated by fishing activities covering 75% however the share originating from aquaculture
has been increasing. EU’s self-sufficiency is currently estimated to around 47.5% and is
therefore highly dependent on imported sea food to the EU market.

The future demand for fish is expected to increase due to increasing population and income
and health benefits associated with fish consumption. The growing demand offers a unique
opportunity to expand the aquaculture production in the EU. However this also implies that the
EU farmers continuously most succeed in staying competitive on the global market for seafood
products.

Aquaculture production is dominated by Asian countries covering almost 90% of the production
volume. In contrast, the EU28 contribution to world aquaculture production has been
decreasing significantly over time in both volume and value terms, representing only 1.7% and
3.2% of global production in 2014.

A precondition to move the European aquaculture sector forward is to establish and increase
the knowledge of the existing aquaculture production. In that respect this report is an
important contribution describing in detail the main species produced and technique used in
the sector.

The report contains an executive summary including key findings (ToR 1) followed by an
introduction chapter containing the Terms of reference, an overview of the data collected
under DCF and a section on data coverage and quality. The next chapter includes an EU
overview (ToR 2) followed by a detailed analyses of aquaculture sectors (i.e. marine, shellfish
and freshwater) and main species produced in each of these segments (ToR 3). This is
followed by national chapters (ToR 4) with an elaboration of economic performance, structure
and main species produced by each country and outlook for future production trends.

Additionally, a special chapter (ToR 5) is provided on the public support spend on the EU
aquaculture sector with special focus on the EFF programme and a national elaboration of the
goals and achievements of the programme.

The EWG were able to adequately address all subject related to the TOR including writing a
special chapter on the public support spend on the EU aquaculture sector.
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KEY FINDINGS

Aquaculture data collected under the DCF showed that the sales volume and value reached 1.3
million tonnes and €4.5 billion, in 2014. This corresponds to a decrease of 4% in sales volume,
however, the sales value increased by 3% due to increasing prices compared to 2012. DCF
data has been complemented with Eurostat data to provide a full overview for all EU28 MS.
Looking only at the data provided under DCF the sales volume was the same as in 2012,
whereas the sales value increased by 8% from 2012 to 2014 partly due to better coverage of
the Greek aquaculture sector.

EU aquaculture production is mainly concentrated in 5 countries: Spain, United Kingdom,
France, Italy and Greece, making up 76% in weight and 75% in value of EU28 totals.

The 20 countries covered under the DCF reported almost 12 thousand aquaculture enterprises.
It is estimated that the total number of enterprises in EU28 is between 14 and 15 thousand.
Almost 90% of the enterprises in the aquaculture sector are micro-enterprises, employing less
than 10 employees.

The reported number of employees under the DCF reached 70 thousand in 2014. The total
EU28 employment is estimated to be around 80 thousand people. The number of FTE reported
decreased by 5%, which might indicate a tendency towards higher specialization and less part-
time employment in the sector. However, the use of part time labour still significantly
contributes to the workforce in the European aquaculture sector. Female employment made up
24% of EU aquaculture employment and 19% of total FTE. The average yearly wage was
€23 400, corresponding to a 6% increase compared to 2012.

Profitability for the EU aquaculture sector was positive in 2014 and the Gross Value Added and
EBIT of the sector increased by 14% and 24%, respectively. ROI decreased from 7% to 6.5%.
Furthermore, the labour productivity increased by 31% from 2012 to 2014.

The aquaculture sector in EU28 can be divided into three main sectors: Marine, Shellfish and
Freshwater production. The most profitable of these three sectors are the shellfish sector with
€165 million, followed by the Marine sector which generated €99 million in EBIT, and the
freshwater sector with €87 million.

The main species produced in EU28 in terms of value are Atlantic salmon, oysters, seabream,
seabass and trout, whereas the Mediterranean mussels dominate in weight.

In the marine sector within the EU, United Kingdom is the main producer of salmon covering
93% of the value, while Greece is the main producer of seabream and seabass covering 46%
of the value.

In the shellfish sector France and Spain are the most important countries in terms of
production volume and value, employment and numbers of enterprises. France is the main
producer of oysters covering 88% of the total EU28 production, whereas Spain is the main
producer of Mediterranean mussels covering 69% of the volume. The main producers of clam
is Italy, however Portugal have the largest numbers of enterprises and employment in this
sector.

The main species produced in freshwater is trout in terms of both volume 69% and value 64%.
The most important producers in terms of value are Italy (27%), France (22%) and Denmark
(19%). Carp is another important species mostly produced in Eastern Europe, where the main
producer is Poland covering 28% in terms of total value.
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The experts group tried to evaluate the effect of public support to the aquaculture sector. The
evaluation was based on available data from DCF 2008-2014 and data on public support spend
from 2007-2014 according to the EFF program.

The group concluded that it was not able to evaluate the economic and social results of public
funding for the whole aquaculture sector and all MS as data are missing for fresh water
aquaculture and also for other important categories, especially in the start of the DCF period,
making the analysis of changes between years difficult.

It is clear that EU production has a weak development with respect to production growth
compared to the countries that are leading the blue revolution® and makes aquaculture one of
the world’s fastest growing food production technologies. On the other hand, production value
increases between 2008 and 2014, and this can be interpreted as an indication that the
industry has increased the unit value and quality of its product. However, EU production is
often a relatively small part of the total market, and production value will be strongly
influenced by price changes on the global market so this growth might not develop in the same
direction in the future. Some species like salmon with large price increases have obviously
contributed to the increase in production value.

The support level in the sector is relatively low and less than €0.1 per kilo in most MS. The MS
with substantially higher support levels are those with relatively limited production, where the
primary objective of the investment seems to be to get the industry started.

The employment as measured by FTEs has declined by 17.5%. The decline in employment is
negative from a social perspective as aquaculture has become less important in supporting
activity in coastal communities. In a larger perspective this development is not necessarily bad
given that production has not increased much, as it is a sign that labour productivity is
increasing. This is a necessary development if the EU industry is to remain competitive.

It has not been possible to measure a clear social, economic or environmental result of public
funding to the aquaculture sector. While there is anecdotal evidence of some success stories,
they are limited in scale. The overall picture is a sector with sluggish growth compared to the
competitors in the rest of the world. Few examples of sectors with critical mass can be
observed in European aquaculture within or across the MS. Individual entrepreneurs and local
employment in some coastal communities have possibly benefitted. However, there is, based
on the available indicators little evidence that the supports have led to clear changes. In the
period investigated, production volume is stable, value is slightly up and employment is
slightly down. Hence, impact on coastal communities as well as providing healthy sustainable
food for European consumers is limited.

For years the majority of the experts have pointed out that administrative issues are far more
important to solve than the technical ones. Public funding to individual entrepreneurs can have
little effect on this. Environmental regulations, difficulties in the licensing process due to
multilevel governance and competition for space both on land and in the coastal zones
continue to be the most important areas to be addressed to increase growth in the EU
aquaculture sector. It still seems that providing better framework conditions for the
aquaculture industry is by far the most important issue to solve to lay the foundation for future
growth in the European aquaculture sector than providing public funding to individual
entrepreneurs.

China is the world’s leading aquaculture producer followed by Indonesia, India, Vietnam and several other developing countries in
East Asia. For developed countries Norway and Chile are the leaders of marine aquaculture of salmon.
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1 INTRODUCTION

The 2016 Annual Economic Report (AER) on the Economic Performance of the EU Aquaculture
sector is the fifth report of its kind produced for the sector and provides a comprehensive
overview of the latest information available on the production, economic value, structure and
competitive performance of the aquaculture sector at the national and EU level.

The report has been produced by aquaculture economists from the JRC and a group of
economic experts convened under the Scientific, Technical and Economic Committee for
Fisheries (STECF). The data used to compile the various analyses contained within the report
were collected under the data collection framework (DCF); cf. Council regulation (European
Commission (EC) No 199/2008 of 25th February 2008).

This report includes data for 2008 to 2014. The data collected is reported by national totals
and by segments divided on species (e.g. salmon, sea bass and sea bream, trout, carp,
mussel, oyster and clam) and technique used for production (e.g. hatcheries and nurseries, on
growing, combined, cages, rafts, long lines, bottom and others) The data analyzed 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 2014. Moreover,
turnover and volume of sales are detailed by species.

The expert group consisted of 30 experts (28 invited from 19 countries plus two JRC). The list
of experts can be found in the Appendix 3 of this report. In addition 2 countries provided
advice on their national chapters per correspondence.

The publication includes:

e An overview of the EU aquaculture sector and the economic performance of the sector

e A detailed economic and structural assessment of the EU aquaculture sector for the
main production environment and species

e A National chapters for each country describing the economic performance and
structure in the Member States, including an outlook for future production trends
covering the period 2014 - 2020, correspond to the period covered by the European
Maritime and Fisheries Fund (EMFF)

e A special chapter on public support and growth of the EU/National aquaculture sectors
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1.1 Terms of Reference for EWG-16-12

Following the latest DCF call for economic data on the EU aquaculture, EWG 16-12 is requested
to analyse and comment on the economic performance of the EU and national aquaculture
sectors between 2008 and 2014.

Starting with the report in 2012 (EWG 14-10) the report should provide a more analytical
approach notably on the drivers and aspects of policy relevance in aquaculture where previous
editions of this report have been fundamentally descriptive and have focused more on the
presentation of data.

In 2016, the Annual Economic Report on EU aquaculture should have a special chapter
designed to deepen analysis on this sector. In this report an analysis of the effect of public
support for the aquaculture sector has been carried out and indicators have been developed to
try to assess the effect of the public support on production growth and employment to the
extent possible with the available data from DCF.

Additionally, the issue of data quality remains essential for the 2016 report.

TERMS OF REFERENCE

STECF is requested to provide the Annual Economic Report on Aquaculture sector for 2016
including, at least, the following sections:

1. A summary containing key findings.

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

3. EU analyses of economic performance by aquaculture segments (marine, shellfish,
freshwater).

4. National chapters on the economic performance of the aquaculture segments:

National aquaculture overview

o Recent developments

o Employment and average salaries

o Economic performance and indicators

o Structure and performance of aquaculture segments
Outlook for future production trends
Data coverage and quality

5. Special topic:
The public support and growth of the EU/National aquaculture sectors:
Public support spending (FIFG, EFF), if available, and planned spending (EMFF) spend on
improving the performance in the aquaculture sector similar to the analysis done for the
processing sector (build indicators, similar to the processing report, in order to enable
comparability between member states):

o What have we learnt?
o Growth/decline main drivers and trends
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Diversification of aquaculture species

Technical development - Sustainable development
If possible also aspects of spatial planning
Certification (ASC, Organic etc.)

O O O O

1.2 Data collected under 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 18" 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.

Table 1.1: 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, by gender Number
FTE National, by gender Number
Number of enterprises Number of enterprises <=5 employees Number
Number of enterprises 6-10 employees Number
Number of enterprises >10 employees Number

Following DCF the statistical unit for the aquaculture data collection is defined as enterprise,
which is the lowest legal entity for accounting purposes. The population refers to enterprises
whose primary activity is defined according to the EUROSTAT definition under NACE Code
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05.02: ‘Fish Farming’. More detailed definitions of parameters can be found in the glossary
(section 6). Data is requested to be reported by segment and in National totals. Segments are
defined as a combination of the main species cultured and the technology used for their
production.

Segments are classified by the following main species:

1. Salmon

2. Trout

3. Sea bass & Sea bream
4. Carp

5. Other freshwater fish
6. Other marine fish
7. Mussel

8. Oyster

9. Clam

10. Other shellfish

Segments are also classified by the technology used:

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

o Cages
¢ Shellfish farming
o Rafts
o Long line
o Bottom
o Other

1.3 Data coverage

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 25th February
2008). The MS has been requested to provide data for the years 2008-2014 with the possibility
to provide only 2013 and 2014 data and update 2008-2012 if needed. The call for data was
issued by DG MARE, requesting Member States to submit the data from the 30" of May to the
30" of June, being that the submission deadline.

All EU Member States are required to collect and provide data on marine aquaculture, while
the collection of data for 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. As a consequence of these data checks data
has been resubmitted by some of the countries after the deadline and during the EWG
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meeting. There have also been a few countries resubmitting data after the meeting due to
discrepancies found during the meeting.

This was the fifth call for data on aquaculture. Although there was an improvement in the
numbers of countries submitting data and the overall data quality compared to the previous
calls, there are still issues that have to be improved by the Member States. The main data
coverage concerns 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 landlocked countries Austria, Czech Republic, Hungary, Luxemburg and
Slovakia. According to EUROSTAT aquaculture production in these countries accounted for 3%
of weight and 2.1% of value of the total EU28 aquaculture production in 2014.

Belgium, Latvia and Lithuania only produce aquaculture products in freshwater, hence these
MS did not carry out any data collection within the DCF framework. According to EUROSTAT,
the production of these countries covered 0.3% of weight and 0.2% value of total EU
aquaculture production in 2014.

Germany, Slovenia and Estonia only reported the mandatory marine aquaculture data, even
though fresh water aquaculture production is dominating in these countries. The unreported
production from these Member States accounted for 1.5% of the EU28 aquaculture production
in terms of weight and 2% in terms of value in 2014.

Poland provided turnover and sales weight, structure and employment indicators for all
aquaculture sector (using other administrative data sources), however costs, capital value and
some other indicators are not collected for freshwater aquaculture, which is dominating in this
country. The contribution from the Polish aquaculture sector in weight and value was 2.7% and
2.0% to the total EU28, respectively.

Other countries provided turnover and sales weight, but missed to provide other variables,
which it did not allow to perform a full analysis of the county. We have here the cases of: 1)
Netherlands did not submit employment data.

In addition, some data from certain countries was considered unreliable by the working group,
and so that data were not used in the analysis. We have here the cases of: 1) the FTE for the
Danish shellfish sector were considered to be underestimated, 2) the FTE in Italy were
considered to be underestimated.

Finally, Greece only submitted 2013 and 2014 data. 2014 Greek data was for the full
aquaculture sector, while 2013 was for a part of it. So data were not comparable. Similarly,
2014 Cypriot data incorporates data from the freshwater sector, which was missing in previous
years, so 2014 and 2013 Cypriot data is not fully comparable.

Overall, the data coverage improved in 2014. This is to some extend driven by the
improvement of Greek, UK and Cypriot data. The improvement makes the current analysis of
the EU aquaculture sector more pertinent. However, there is still room for improvement
especially on the economic indicators.

For the purpose of this analysis the EU aquaculture production for EU28 has been completed
by including EUROSTAT data to fill in the gaps of missing turnover and volume of sales in this
report. The EUROSTAT data is included in the tables by adding a line ‘Other non DCF’ in the
countries list of tables presenting main production and employment indicators. The line
includes all other EU countries (not in the list of each table) production, including landlocked
countries and countries which doesn’t report freshwater or overall production.
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Table 1.2 compares the turnover for the period 2012-2014 submitted under the DCF data call
with the Eurostat value of production for the period 2012-2014 by MS.

Table 1.2: Comparison of the DCF turnover provided for 2012-4 with EUROSTAT value of production.

DCF Eurostat

Country 2012 2013 2014 2012 2013 2014
Austria 14.6 16.5 18.2
Belgium 1.0 0.7

Bulgaria 11.0 14.7 17.2 19.7 17.5 13.2
Croatia 77.7 72.3 73.6 67.7 78.9 77.7
Cyprus 25.7 32.5 32.3 23.6 29.2 27.8
Czech Republic 36.8 35.3 42.5
Denmark 155.0 161.7 159.8 90.0 90.9 63.8
Estonia 1.1 1.4 1.5 1.2 1.6 2.9
Finland 53.6 63.2 59.7 44.6 54.2 53.7
France 875.9 826.4 833.9 713.0 708.2

Germany* 9.5 8.7 15.0 81.5 101.4 105.5
Greece 370.9 613.3 456.2 434.8 443.4
Hungary 29.9 25.6 30.3
Ireland 130.3 117.7 116.3 119.9 104.8 102.9
Italy 464.9 481.3 566.9 372.1 416.5 385.7
Latvia 1.4 1.6 1.6
Lituania 6.9 8.5 7.4
Malta 83.2 105.9 97.3 93.0 105.9 97.3
Netherlands 91.2 60.6 69.7 89.4 110.2 98.1
Poland** 108.9 76.1 89.3 105.1 75.1 88.6
Portugal 57.5 51.0 53.0 53.7 53.8 50.3
Romania 18.1 20.2 19.1 18.1 20.6 19.2
Slovakia 3.2 3.2 3.2
Slovenia* 0.7 0.6 0.8 2.5 2.5 2.7
Spain 482.3 492.7 545.7 435.6 431.6 473.3
Sweden 49.8 50.3 56.9 45.6 43.6 47.7
United Kingdom 724.6 896.7 992.6 732.8 896.7 953.2
TOTAL 3420.9 3904.8 4414.0 3659.2 3869.4 3210.4

* Germany and Slovenia did not report the freshwater aquaculture sector under the DCF;
** Poland provided the total sales volume for the whole aquaculture sector under the DCF, but economic
data only for the marine aquaculture sector;

From Table 1.2 it can be seen that even if most of the time similar values are reported by MS,
Eurostat data seems to underestimate the EU aquaculture production. However, it is used to
estimate the value of the aquaculture production of those countries that do not submit data (or
submit partial data) under the DCF data collection.

Similarly, Table 1.3 compares the sales volume for the period 2012-2014 submitted under the
DCF data call with the Eurostat weight of production for the period 2012-2014 by MS.
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Table 1.3: Comparison of the DCF sales volume provided for 2012-4 with EUROSTAT weight of production.

DCF Eurostat

Country 2012 2013 2014 2012 2013 2014
Austria 2.9 2.9 3.0
Belgium 0.2 0.2 0.2
Bulgaria 4.3 6.2 6.8 6.9 6.3 6.9
Croatia 12.7 11.2 12.7 13.9 13.7 13.8
Cyprus 4.4 5.4 4.9 4.3 5.3 4.8
Czech Republic 20.8 19.4 20.2
Denmark 44.2 46.3 46.4 34.2 32.0 23.0
Estonia 0.3 0.3 0.4 0.5 0.5 0.7
Finland 11.1 11.4 11.7 13.1 13.6 13.6
France 246.1 227.6  225.9 205.1 200.4

Germany* 6.7 5.2 6.9 18.7 23.8 25.7
Greece 78.9 118.1 108.8 113.7 104.3
Hungary 14.6 14.4 15.4
Ireland 36.2 34.7 31.7 34.2 31.7 28.4
Italy 191.2 1539 185.8 137.1 140.9 148.8
Latvia 0.6 0.6 0.6
Lituania 3.3 3.9 3.4
Malta 7.0 9.1 8.6 7.4 9.1 8.6
Netherlands 47.6 29.7 60.1 46.0 46.6 63.1
Poland** 34.4 31.3 36.3 33.2 31.3 36.3
Portugal 10.4 7.1 8.8 10.3 9.6 10.8
Romania 10.0 10.1 10.6 10.0 10.1 10.7
Slovakia 1.3 1.1 1.2
Slovenia* 0.4 0.4 0.5 0.7 1.0 1.2
Spain 271.3 231.7 288.2 266.6 226.3 285.0
Sweden 14.8 14.4 14.0 13.8 13.4 12.9
United Kingdom 203.7 203.3 214.7 205.6 203.3 214.6
TOTAL 1156.8 1118.4 1293.1 1214.1 1175.1 1057.1

* Germany and Slovenia did not report the freshwater aquaculture sector under the DCF;
** pPoland provided the total sales volume for the whole aquaculture sector under the DCF, but economic
data only for the marine aquaculture sector;

The data coverage by country and variable is presented in the Table 1.4. The table is showing
partially missing data by country and on the National total level.
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Table 1.4: Coverage of the data provided during the data calls at National total level 2008-2014 (Y = submitted).

2008 2009 2010 2011 2012 2013 2014
Bulgaria Y Y Y Y Y Y Y
Croatia Croatia was not part of the EU Y Y Y
Cyprus Y Y Y Y Y Y Y
Denmark Y Y Y Y Y Y Y
Estonia Y Y Y Y Y Y Y
Finland Y Y Y Y Y Y Y
France Y Y Y Y Y
Germany Y Y Y Y Y Y Y
Greece The data collection program was interrupted Y Y
Ireland Y Y Y Y Y Y Y
Italy Y Y Y Y Y Y Y
Malta Y Y Y Y Y Y Y
Netherlands Y Y Y Y Y Y Y
Poland Y Y Y Y Y Y
Portugal Y Y Y Y Y Y Y
Romania Y Y Y Y Y Y
Slovenia Y Y Y Y Y Y Y
Spain Y Y Y Y Y Y Y
Sweden Y Y Y Y Y Y Y
United Kingdom Y Y Y Y Y Y Y
Belgium Only freshwater aquaculture, not compulsory to report
Latvia Only freshwater aquaculture, not compulsory to report
Lithuania Only freshwater aquaculture, not compulsory to report
Austria Not part of the DCF. Only freshwater aquaculture
Czech Republic | Not part of the DCF. Only freshwater aquaculture
Hungary Not part of the DCF. Only freshwater aquaculture
Slovakia Not part of the DCF. Only freshwater aquaculture
Luxembourg Not part of the DCF. No aquaculture production

Chapter 2 of this report refers to the EU overview is based on national total level data. Missing
data for some countries or missing data from some years (as shown in Table 1.4) can affect
the results of the time series analysis. In addition, the EU sector analysis in the chapter 3 is
based on national aquaculture segment level data, which for each sector divided on production
techniques and species produced. Again, missing data for some countries or missing data from
some years (as shown in Table 1.4) can affect the results of the time series analysis. Thus,
when reading this report, and in particular the EU overview in chapter 2 and the EU sector
analysis in chapter 3, the following list of data issues should be taken into account:

e Germany, Poland and Slovenia only reported the marine/shellfish aquaculture sector.
They did not report the freshwater aquaculture sector under the DCF.

e Belgium, Latvia and Lithuania only produce freshwater aquaculture, and they did not
report it because it is not compulsory to report freshwater aquaculture.

30



Austria, Czech Republic, Hungary, Luxemburg and Slovakia are landlocked countries,
and they have not taken part in the DCF program; these countries only produce
freshwater aquaculture.

Croatia only submitted data from 2012 onwards because it became part of the EU only
in 2013.

Greece only submitted data for 2013 and 2014. 2014 Greek data was for the full
aquaculture sector, while 2013 was for a part of it. Greece did not report the FTE
variables (total FTE, male and female FTE) and the raw material volume: livestock for
2014.

France provided a full set of economic variables on aquaculture segment level for 2010-
2014 (missing 2008 and 2009), however due to some missing variables for some minor
segments (representing around 5-7% of overall national turnover) it has not been
possible for the country to provide all indicators on the national level representing
100% of the production.

The United Kingdom started providing full datasets in 2011 and 2012 and significantly
improved the quality of the data submitted. Most of economic variables are missing for
the years 2008- 2010.

Romania submitted all data for the period 2009-14, and did not report any data for
2008.

Portugal submitted all data for the period 2009-14, but only partial data for 2008.

The Netherlands did not submit employment data (total employment, as well as male
and female employment for the whole period 2008-14).

Italy reported FTE that the group considered underestimated and so they were not
included in the analysis (e.g. labour productivity could not be estimated).

Denmark reported FTE for the shellfish sector that the group considered underestimated
and so they were not included in the analysis (e.g. average wage and labour
productivity could not be estimated).
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2 EU AQUACULTURE SECTOR OVERVIEW

Aquaculture is the fastest growing animal food producing sector in the world and is an
increasingly important contributor to global food supply and economic growth. The share of
global supply of fish and shellfish (i.e. crustacea and molluscs) increased from 13% in 1990
to 44% in 2014. The estimated global seafood® supply increased from 162 million tonnes in
2013 to 166 thousand tonnes in 2014. The increase was mainly driven by the aquaculture
sector, which increased by 5.1%, while capture fisheries increased by 0.8%. Production from
world capture fisheries of fish and shellfish has been fluctuating around 90 million tonnes per
year during the last two decades. In contrast to this, the global aquaculture production has
been increasing, as shown in Figure 2.1, producing 72.9 million tonnes in 2014.

The global value of fish and shellfish from aquaculture production reached €118 billion (156.5
billion USD)? in 2014 (FAO, 2016). The sector has increased production 76% since 2004 and
more than 4 times since 1990 (see Figure 2.1). However, this growth has primarily been
driven by Asian countries producing 89% of the world aquaculture products. China is the
most important producer of aquaculture products in the world, producing 61% of the global
fish and shellfish. European aquaculture production represented only 1.7% of the world
aquaculture production in terms of weight and 3.2% in value.
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Figure 2.1: World and EU-28 seafood production (capture and aquaculture): 1990-2014.
Source: FAO, 2016

The aquaculture production in EU28 has increased by 15% from 1990, however; since 2004
the production has decreased by 6%. As EU capture fisheries production has been decreasing
over the analysed period, aquaculture has become relatively more important to supply the
seafood market. In 2014 the aquaculture sector provided 22% of the fish and shellfish supply
in EU28.

! Aquatic plants cover 27% of global weight in 2014. It is excluded as this is not covered by DCF. FAO
estimates EU28 production at 633 tonnes (0.05% of total EU28 aquaculture production) in 2014.

2 The exchange rates used for 2014 is 1 USD to 0.7527 Euro (European Central Bank).

32



2.1 The EU aquaculture sector

Aquaculture production in the EU28 reached 1.55 million tonnes and accounted for €3.8
billion in 2014 (FAO, 2016). The EU28 represents 1.7% of the world aquaculture production in
volume and 3.2% in value’.

The reported sales weight and value of production collected under the DCF show a total of 1.3
million tonnes with a corresponding value of €4.5 billion in 2014.

EU aquaculture production is mainly concentrated in 5 countries: Spain, United Kingdom,
France, Italy and Greece. Figure 2.2 and Figure 2.3 show the significance of the Member
State’s (MS) aquaculture production in the relation to the total EU28 aquaculture production
in weight and value, respectively.

Spain, with 23% of the total EU production in volume, is the largest aquaculture producer in
the EU, followed by United Kingdom 17%, France 16%, Italy 12%, and Greece with 8%.
These five countries account for 76% of the total EU28 aquaculture production by weight.

In terms of value, United Kingdom is the largest producer in EU with 24% of the total
production value, followed by France (18%), Spain (12%), Greece (11%) and Italy (10%).
These five countries contribute 75% of the total EU aquaculture value.

3 FAO Fishstat data for fish, crustaceans and molluscs, excluding aquatic plants and animals.
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Figure 2.2: Aquaculture production in EU Member States in terms of weight: 2014.
* Note: 2013 data is used. Source: EUROSTAT, 2016
It should be noted that even though Spain has the largest aquaculture production volume

(23%) it is only third in value (12%). This is due to the low market value of mussels, which
represented 77% of the Spanish aquaculture production volume, but only 20% of the value.
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Figure 2.3: Aquaculture production in EU Member States in terms of value: 2014.

* Note: 2013 data is used. Source: EUROSTAT, 2016

From an employment perspective, the social importance of the aquaculture industry is not
always reflected in the contribution, by volume or value, to the EU totals. Shellfish production
employs more labour compared to the marine and freshwater production. The shellfish sector
most often consist of small family owned businesses and have a large social importance for
some regions in EU.

35



2.2 Economic performance of the EU aquaculture sector

Table 2.1 reports the number of enterprises, total sales volume, turnover, employment
measures in FTE and mean wages for the analysed EU countries in 2014.

The values reported in Table 2.1, have been complemented with Eurostat data mainly to
overcome the lack of data from MS not providing data for the freshwater aquaculture sector.

Table 2.1: Economic and employment indicators for the EU aquaculture sector: 2014.

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

number tonnes million € number number thousand €
Bulgaria 354 i 6.8 17.2 924 679 = 3.3
Croatia 175 12.7 73.6 2231 1117 = 22.1
Cyprus 16 = 49 323 = 388 337 an 10.5 =
Denmark 115 = 46.4 = 159.8 = 506 = 336 72.1 =
Estonia 9= 0.4 1.5 36 < 30 10.7 =+
Finland 170 s 11.7 59.7 = 515 = 329 F 39.5 s
France 2953 = 225.9 = 833.9 = 16454 9114 28.3 an
Germany* 10 = 6.9 15.0 60 < 60 55.0 <
Greece 248 an 118.1 613.3 5129 4640 21.4 dn
Ireland 277 = 31.7 F 116.3 = 1821 = 941 = 31.9 &
Italy** 587 = 185.8 s 566.9 5112 =
Malta 6 = 8.6 F 973 % 179 = 153 = 23.1 s
Netherlands 110 = 60.1 69.7 212 = 50.2 s
Poland** 1242 in 36.3 < 89.3 7764 i 11.8 s
Portugal 1428 = 8.8 53.0 2357 = 799 = 129 =+
Romania 430 = 10.6 19.1 2542 2001 < 43 F
Slovenia* 7 0.5 0.8 20 = 19+ 145 =+
Spain 3035 = 288.2 545.7 19914 5946 22.6
Sweden 142 = 14.0 = 56.9 411 = 278 = 44.5 s
United Kingdom 551 = 214.7 992.6 3310 i 2761 s 35.2 =
Freshwater not reported 19.5 = 92.4 =F
Other none DCF 43.9 103.3

_.TotalDCFreported 11865 &  1293.1 4 44140 A 69673 A 31446 A 234 A

Total EU 1337.1 4517.3

Source: EU MS DCF data submission & EUROSTAT, 2016.

* German and Slovenian data only include the marine sector. The volume and value have been added
under “Freshwater not reported” using Eurostat data.

** ITtalian data on FTE is not reported as the working group consider it unreliable.

**x* Polish data on average wages only refers to the marine aquaculture sector.
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Number of enterprises

The DCF data cover 20 countries which have reported a total of almost 12 thousand enterprises in 2014. It
is estimated that the total number of enterprises in the EU28 aquaculture sector is between 14 and 15
thousand taking into account the EU countries not reporting data on the freshwater sector under the DCF.

The majority of the enterprises in the EU aquaculture sector are micro-enterprises with less than 10
employees. In 2014 these comprised almost 90% of all aquaculture enterprises in the EU. These micro-
enterprises tend to be family owned and are using rather extensive production methods and systems. The
number of enterprises with more than 10 employees has increased from 1 040" in 2012 to 1 230 in 2014
corresponding to an increase of 21% in the total number of enterprises with more than 10 employees.

Production and sales

The total EU28 sales volume for the aquaculture sector, using DCF data complemented with Eurostat
production is estimated to be 1 337 million tonnes in 2014. This corresponds to a 4% decrease from 1.387
million tonnes reported in 2012. The DCF data on Total Sales Volume was also complemented with
Eurostat production data to provide an overview of all 28 EU MS. According to 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 MS 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 is used as an estimate of total production.
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Figure 2.4: Total sales weight and turnover in the EU Aquaculture sector per MS: 2014.
Source: EU Member States DCF data submission, 2016
As can be seen in Figure 2.4 there are large differences in the volumes and turnovers from

aquaculture among the 20 countries reporting to the DCF. Basically there are five large
producers: United Kingdom, France, Greece, Italy and Spain with reported turnovers between

* This number is estimated by the EWG experts based on DCF data, excluding Greece, which did not report data for 2012.
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€550 million and €1 000 million. All other countries have reported turnovers less than €200
million.

Turnover

The total value of sales (turnover) from the EU28 aquaculture sector is reported at €4 517
million in 2014. This represents a 3% increase to the €4 365 million reported in 2012. DCF
data on turnover has been complemented with Eurostat production value data to provide an
overview for all 28 EU MS.

Employment

The reported DCF data displays an employment of about 69 700 people in 2014. Based on the
data available for both 2012 and 2014, the employment increase by 1% from the 68 700
employed estimated in 2012° It is estimated that the EU28 aquaculture sector directly
employs around 80 000 persons, taking into account the EU countries not reporting data on
the freshwater sector under the DCF.From Figure 2.5 it can be seen that employment varies a
lot between countries depending on the most important production in terms of species and
technique used in each country.
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Figure 2.5: Numbers of Employees and FTE’s in the Member States Aquaculture sector: 2014.

Source: EU Member States DCF data submission, 2016

Looking at the full time equivalents (FTEs) there has been a decrease of 5% from the 28 100°
FTEs reported in 2012 to the 26 800 FTEs reported this year.

The EU aquaculture sector has a substantial component of part-time work. This can be seen
from the ratio of full time equivalents (FTE) to total employees. The lower the ratio, the more
part-time or seasonal work exists, while the higher (closer to 1) the ratio, the more
occupation is full time. The current data from 17 countries (Excluding Greece in 2012 and

> Netherlands did not report numbers on employees in 2014 and is excluded from the calculation of
change from 2012-2014 .

® Poland, Italy and Greece did not report the numbers of FTEs in either 2012 or 2014 and is excluded
from the calculation of change from 2012-2014.
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Italy, Poland and Netherlands in 2014) shows that the ratio for the EU aquaculture sector was
0.54 in 2012 and 0.55 in 2014. This might indicate a slight tendency towards less part-time
employment in the aquaculture sector.

The large proportion of part-time and seasonal employment in the EU aquaculture sector is
mainly due to the shellfish segments, which have a significant percentage of part-time and
seasonal work.

Women accounted for the 24% of employees in the EU aquaculture sector, but only 19% of
the FTEs in 2014, mainly because of their presence in the shellfish sector.

Mean wages

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 and the total
number of FTEs. DCF data from 18 countries (Italy and Polen did not report the number of
FTE) show that the average wage per FTE for the EU aquaculture sector in 2014 was about
€23 400 per year. This is an increase of 6% from the €22 100 reported in 2012.
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Figure 2.6: Average wage in the EU Aquaculture sector per MS: 2014.
Source: EU Member States DCF data submission, 2016

There are large differences between the average wages paid in each country. The average
wages varied from €3 300 per year in Bulgaria to €72 100 per year in Denmark. The
differences among countries and subsectors are being analysed in more detail in the next
chapter.

Gross Value Added

DCF data from 19 countries (Poland did not submit the necessary data for calculation of GVA)
show that the EU aquaculture sector provided about €1 596 billion in Gross Value Added in
2014. This is an increase of 14%’ from the €1 294 billion reported in 2012.

7 Greece did not report GVA in 2012 and is excluded from the calculation of change from 2012-2014.
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Table 2.2: Economic performance Indicators for the EU aquaculture sector: 2014.

. Future
GVA EBIT LabOL.lr. Caplt.aI' Expectations
Country productivity productivity indicator
million € million € thousand €

Bulgaria 11.6 . 9.8 % 37.4 W 17.0 & 440 F 0.2+
Croatia -38.5 % -69.5 . -16.7 -34.5 % 9.2 % 6.6 =
Cyprus 9.6 F7 5.0+ 14.8 = 28.4 = 28.2 W 1.0
Denmark 36.5F 5.7 % 3.1 108.7 = 20.0 4.6
Estonia 0.1+ -0.4 = 4.6 7 26 0.8+ 1.2 %
Finland 16.6 . 0.1+ 0.1+ 50.5 17.4 i -5.5
France 472.8 = 56.0 = 52 51.9 = 43.8 = -9.2 s
Germany* 9.3 3.6 17.3 e 155.6 & 44.5 e 29
Greece 119.0 4.2 0.4 25.6 9.9 -1.0

Ireland 49.2 15.8 . 7.9 & 52.2 . 24.6 . 7.7
Italy** 230.7 . 74.2 = 8.4 26.0 ¥ 26.2 W
Malta 13.6 = 8.6 % 29.7 =F 89.1 = 46.8 =7 -1.6 =
Netherlands 39.6 F 23.6 71.0 = 186.8 = 119.2 = 6.1
Poland* 1.1 & 0.3 4.2 s 21.3 & 14.2 . 21.3
Portugal 27.6 -13.0 + 49 W 34.6 £ 10.4 . 03 F
Romania 43.1 e 30.8 16.3 21.6 22.8 0.2+
Slovenia* 0.7 0.2 = 21 35.6 % 77 % 1.6
Spain 195.6 . 43.2 5.4 e 32.9 £ 24.5 1.2
Sweden 18.2 = 3.7 % 56+ 65.5 27.8 % -3.3

| Gl e 3105 ........ 20015608 ......... 3BAGEN ... ... 12350 ... STORSM ... =5

Total EU 1598.4 . 402.3 & 6.5 49.6 26.0 = -5.8 i

* German, Polish and Slovenian data does not include the freshwater sector.
** Ttalian labour productivity is not reported as the Italian FTE is considered unreliable by the EWG.
Source: EU MS DCF data submission, 2016

EBIT (Earnings Before Interest and Taxes or Operating Profit)

DCF data from 19 countries (excluding Poland) show that the EU aquaculture sector was more
profitable in 2014 with a reported total EBIT of €402 million, which is an increase of 24%
from the €324 million reported in 2012.

ROI (Return On Investment)

ROI is a performance measure to evaluate the profitability of an investment. ROI is calculated
as EBIT divided by total assets. DCF data from 19 countries (excluding Poland) shows an
average ROI of the EU aquaculture sector of 6.5% in 2014, which is a decrease from the 7%
reported in 2012. The operating profit margin or EBIT ratio can be obtained by dividing the
EBIT by the turnover and is estimated at around 9% for 2014. However, the ROI for
aquaculture is considered a better measure of long term viability.

Labour productivity
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The labour productivity is calculated as the total costs in wages and salaries and the imputed
value of unpaid labour divided by the total number of FTEs. DCF data from 19 countries
(excluding Poland) shows that the labour productivity for the EU aquaculture sector was
about €49.6 thousand per FTE in 2014. This represents a 34% increase from the €38
thousand per FTE reported in 2012.

There is a large variation between member states in the estimated labour productivity.
Croatia had a negative GVA and therefore also a negative labour productivity. Estonia and
Bulgaria had the lowest labour productivity of €2.6 and €17 thousand, whereas Netherlands
had the highest with a labour productivity of €186.8 thousand.

Capital Productivity

Capital productivity is calculated as Gross Value Added (GVA) divided by Capital value (total
value of assets) in percentage. The indicator describes the average value added to the
economy per unit of capital invested in the aquaculture sector. DCF data from 19 countries
(excluding Poland) shows that the capital productivity for the EU aquaculture sector was 26%
in 2014, which was slightly lower than the 28% reported in 2012.

Future Expectations Indicator (FEI)

The FEI indicates whether the industry in a sector is investing more than the depreciation of
their current assets. With DCF data from 19 countries (excluding Poland) the FEI for the EU
aquaculture sector was estimated to be negative at 5.8% in 2014. This is a decrease from the
3% reported in 2012.

The industry seems to be investing less in itself, and consequently should have less positive
expectations on the future development of the sector. However, the indicator should be
interpreted with caution and there is a need to look and interpret this indicator in more detail
on sector level, as it is done in next chapter.
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4.7 Denmark

4.7.1 Summary

Production volume and value

In total, the Danish aquaculture sector produced 46 400 tonnes in 2014, which at the same level as the
production in 2013. The total value of the production was €160 million in 2014, which is a decrease of 1%
from 2013. Compared to the average from 2009 to 2013, the total volume increased by 6%, whereas the
total sales value increased by 11%.

Overall industry structure and employment

In 2014, the total population of aquaculture farms was 221, which was distributed on 115 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 2014.

Main segments

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.

Current production trends and main drivers (Trends and triggers)

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.

Outlook

For the Danish trout producers 2015 the outcome is expected to about the same as in 2014. Even though
the Danish regulation for aquaculture production was changed in 2012, and that this change in regulation
should provide the producers with an incentive to introduce more environmental friendly technology in
order to raise production, there has only been a small increase in production and, in turn, a small decrease
in prices.

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.
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Table 4.7.2 Structure of the Danish aquaculture sector: 2008-2014.

Developm.
Change 2014/
Variable 2008 2009 2010 2011 2012 2013 2014 2014/13 (08-13)

Structure (number)

Totolenerpises . Iy M0 14 135 B0 130 u5 |v % |V 2%
<=5 employees 141 141 138 118 117 115 99 ¥ -14% |7 23%
6-10 employees 13 9 4 6 4 8 2 ¥ 75% |7 -73%
>10 employees 8 10 12 11 9 7 14 |&  100% |4 47%

Employment (number)

LTotalemployees o G5 A0 46 A1 0SB 86 |- 1% f= 0%
Male employees 530 432 412 427 440 463 450 |+ 3% = 0%
Female employees 76 58 56 50 50 50 56 | 12% |= -1%

T Mo L% am  3W  3u o3 |a e A oK
Male FTE 305 274 248 262 273 281 299 | 7% | 9%
Female FTE 44 37 34 30 31 30 37 | 22% & 7%

Indicators
FTE per enterprise 2.2 1.9 1.8 22 23 2.4 29 & 22% & 37%
Average wage (thousand €) 61.1 71.1 75.3 71.7 724 72.6 721 |= 1% |= 2%
Labour productivity (thousand €) 87.6 90.1 1248 1264 127.1 126.2 108.7 [¥ -14% |¥ 4%

Source: EU Member States DCF data submission

The total number of persons employed in the Danish aquaculture sector in 2014 was 506, corresponding to
336 FTEs. From 2013 to 2014, the number of employees decreased by 1%; however, compared to the
average from 2009 to 2013, the number of persons employed is unchanged. In 2014, only 12% of the
employees in the sector were women. The average FTE per enterprise increased 22% from 2013 to 2014,
whereas the average wage decreased by 1% from €72.6 thousand to €72.1 thousand, corresponding to a
decrease of 2% when compared to the average from 2009 to 2013.
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Figure 4.7.1 Employment trends for Denmark: 2008-2014.

Source: EU Member States DCF data submission
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Figure 4.7.7 Economic performance indicators for the main Danish segments: 2008-2014.

Source: EU Member States DCF data submission

In Figure 4.7.8, the operational cost structures for the four Danish segments are presented.

Segment 1: Trout combined

The Trout combined segment shows a traditional cost composition for a land based finfish aquaculture
industry where the main cost components are feed and livestock, which cover 57% 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 59%
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 costs are higher due to the cost associated with the transport of feed, fish and
equipment to the production site.
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Figure 4.7.8 Cost structure of the main segments in Denmark: 2014.

Source: EU Member States DCF data submission

Segment 3: Other freshwater fish combined

In the segment Other freshwater fish combined, the main cost components are also feed and livestock,
which cover 46% of the total operational costs. The energy cost covers 10% 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
The segment Mussel long line has a completely different cost structure because there is no feed in the

production costs. The single most important cost item is Wages and salaries which in 2014 cover 24% of the
costs.
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Figure 4.7.9 Feed and livestock prices for the main Danish segments: 2008-2014.

Source: EU Member States DCF data submission

4.7.6 Trends and triggers

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 was
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 increase labour productivity over the period investigated.
The labour cost per unit of output is also relatively low compared to other countries producing trout.
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The Danish sector consists of many small producers at the primary level, where there are 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 is a total
are nine land based farms and two sea cage farms all producing trout and six blue mussel farms. The
organic producers have higher costs for feed and fry and for water analysis at sea, but they are also
receiving a price premium for their products. The segment is producing a little more than 1 800 tonnes
which is an increase of 300% compared to 2013. It is, however, questionable how large the production
volume can grow before the price premium will disappear.

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 per year.

Outlook for future production trends

Before 2012, all farms in Denmark were regulated by a feed quota system. Under this regulation the
farmer’s main focus was to optimize production under this restriction of input (feed), whilst the farmer had
no incentive to reduce the pollution discharged from the farm. A regulatory change in 2012 to individual
pollution rights on nitrogen was implemented to give the farmers an incentive to reduce pollution in order
to increase production and profitability. This should also secure a further development and adoption of
new environmentally friendly production methods and technologies. It is questionable if this change has
had any effect on the production volume in 2013 and 2014, because of the bureaucratic procedures of
changing from the old system to the new one, but it is expected that an increase in production volume will
be seen in the future.

According the governmental Strategy for sustainable development of the aquaculture sector in Denmark
2014-2020" the production goal was to be raised by 25% from 44 000 tonnes in 2012 to 55 000 tonnes in
2020. This was to be helped trough means of Simplifying administrative procedures, Enhancing
competitiveness and Coordinating spatial planning.

Even though, the goal for increasing production is less ambitious than in previous plans, it is still
qguestionable whether it will be possible to achieve these goals. From 2012 to 2014, the production volume
was raised by 2 200 tonnes from 44 200 to 46 400 tonnes, which was mainly due to an increase of sea cage
farming. The administrative procedures are still perceived by the farmers to be the main hindrance for
raising production volume, as it has been very time consuming to go from the existing feed quota system to
the new output based regulation focusing on nitrogen emissions.

! Strategi for baeredygtig udvikling af akvakultursektoren i Danmark 2014-2020

by: NaturErhvervstyrelsen, Ministeriet for Fgdevarer, Landbrug og Fiskeri, Miljgstyrelsen og Naturstyrelsen, Miljgministeriet
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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.

4.7.7 Data Coverage and Data Quality

Data quality

The account statistic for 2014 is based on a sample of 123 aquaculture farms, which covers 56% of the total
population of 221 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 AgriFish Agency (formerly 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 AgriFish Agency. 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 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 The Danish AgriFish Agency. The underlying
assumption for this calculation is that the production function for each farm is identical within each
segment. If 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 in an aggregated form at farm level as well as
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.

Confidentiality

The 4 segments that are surveyed in Denmark are presented in Table 4.7.4. To avoid problems with
confidentiality, segments should in general include more than 10 enterprises. In Denmark, both the
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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.

All segments provided by Statistics Denmark have a high degree of homogeneity both concerning the
species and technique. At farm level 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.

Differences in DCF data compared with other official data sources

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.

Furthermore, there are some differences in the volume and value collected by the Danish AgriFish Agency,
who 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.
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Figure 4.7.10 Comparison of DCF data with EUROSTAT data for Denmark: 2008-2014
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4.8 Estonia

4.8.1 Summary

Production volume and value

Enterprises whose primary activity was defined “Fish farming” produced 364 tonnes rainbow
trout in 2014, which corresponded to an increase of 5% from 2013 to 2014. On the other
hand, the total value of the production was €1.54 million in 2014, which corresponded to an
increase of 14% over the same period. From 2009 to 2014, the total volume increased by
18%, whereas the total value increased by 33%.

Overall industry structure and employment

In 2014, the total population of primary trout farming enterprises was nine and dominated by
small enterprises with less than five employees. 89% of those enterprises had less than five
employees. The total nhumber of persons employed was 36, corresponding to 30 FTEs.

Main segments

The production of trout is divided into two segments based on fish farming technique. The
largest segment is the land based fresh water trout combined farms, which consists of a
combination of hatcheries, nurseries and grow-out farms. The second segment is the land
based fresh water trout on growing farms.

Current production trends and main drivers (Trends and triggers)

Due to the small volume the rainbow trout are mainly marketed domestically. The production
volume of primary trout farming sector has been greatly affected by weather conditions. 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 had an impact on production also in the following (2012-2014) years. However,
current data show that production volumes of the Estonian trout producers are recovering. In
addition to already operating fish farms the growth in production from the new farms, which
have been created with support from the European Fisheries Fund, is increasing. Companies
have begun to invest in indoor fish farming (closed) aquaculture systems. Although these
farms are energy consuming, they give the opportunity to grow and deliver production
throughout the year and more environmentally friendly. Also they are no longer dependent on
environmental conditions.

Outlook for future production trends

Currently, Estonian fish farmers have difficulties to compete with imported trout and salmon
products in the domestic market. According to the Estonian multiannual national plan for the
development of sustainable aquaculture the vision for 2020 is to build up a leading position in
the domestic market of Estonia and become a successful exporter of species that suit local
farming conditions and have a high demand in foreign markets (e.g. eel, sturgeons, whitefish,
perch, pike-perch, crayfish). Priority is given to developing the competitiveness of already
existing businesses and to investing in the expansion of companies which are successful on the
market. In 2020, the Estonian aquaculture sales volume should to reach 3 000 tonnes. This
number is consistent with the investments are made in aquaculture sector.
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4.8.2 Production and sales

Enterprises whose primary activity was defined “Fish farming” produced 364 tonnes rainbow
trout in 2014, which corresponded to an increase of 5% from 2013 to 2014. On the other
hand, the total value of the production was €1.54 million in 2014, which correspond to an
increase of 14% over the same period. From 2008 to 2014, the total volume increased by
18%, whereas the total value increased by 33%.

Table 4.8.1 Production and sales for primary trout farming enterprises in Estonia: 2008-2014.

Developm.
Change 2014/
Variable 2014/13 (08-13)
Solesweight thousand tonnes) 03 04 03 02 03 03 04 |a 5% |& o1s%
Marine 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shellfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Freshwater 0.3 0.4 03 0.2 03 0.3 04 |& 5% | 18%
Hatcheries & nurseries 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solesvaluefmilion®) 14 13 11 07 11 14 15 & 1% FEEEE
Marine 0o 00 0.0 0.0 00 00 00
Shellfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Freshwater 1.4 1.3 1.1 0.7 1.1 1.4 1.5 |& 14% EN 33%
Hatcheries & nurseries 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Source: EU Member States DCF data submission
4.8.3 Industry structure and employment

In 2014, the total population of primary trout farming enterprises was nine and dominated by
small enterprises with less than five employees. 89% of those enterprises had less than five
employees.
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Table 4.8.2 Structure of the Estonian aquaculture sector (primary trout farming enterprises): 2008-2014.

Developm.
Change 2014/
Variable 2008 2009 2010 2011 2012 2013 2014 2014/13 (08-13)

Structure (number)

Totalenterprises . AR R AN 8 S N I
<=5 employees 8 8 7 7 7 8 8 |= 0% rs 7%
6-10 employees 0 0 0 0 1 1 1 |= 0% & 200%
>10 employees 0 0 0 0 0 0 0 = 0%

Employment (number)

Totalemployees o 220 WA 383 36 A 13 |A 49w
Male employees 17 14 14 15 20 23 26 | 13% rs 51%
Female employees 7 6 6 6 8 9 10 i 11% £ 43%

T e TN S SO SN U AN I S -0 .. )
Male FTE 11 9 10 12 17 19 22 | 16% £ 69%
Female FTE 4 3 4 4 7 8 8 |= 0% |& 60%

Indicators
FTE per enterprise 1.9 1.5 2.0 2.3 3.0 3.0 3.3 | 11% EN 46%
Average wage (thousand €) 9.4 9.6 83 9.5 9.8 121 10.7 |+ -11% | 10%
Labour productivity (thousand €) 48.7 34.7 15.6 3.6 5.6 -0.5 26 |¥  670% |¥  -85%

Source: EU Member States DCF data submission

The total number of people employed was 36, corresponding to 30 FTEs. From 2013 to 2014,
the number of employees increased by four people. From 2008 to 2014, the development
trend of total employees increased by 49%. In 2014, 28% of the employees in the sector were
women. The average FTE per enterprise increased by 11% from 2013 to 2014, whereas the
average wage decreased by 11% over the same period.

35 - - 20
- 18
30 A
16
3 25 1 14
£ 20 g
=
g 10 E
€154 8 £
g 6
S 10
4
5
2
0 0
2008 2009 2010 2011 2012 2013 2014
. Male FTE N Female FTE === \lean wage

Figure 4.8.1 Employment trends for Estonia (primary trout farming enterprises): 2008-2014.

Source: EU Member States DCF data submission

The number of enterprises and the average number of FTE per enterprise have increased
compared to 2008. However, the labour productivity decreased over the same period.
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Figure 4.8.2 Income, costs, wages and labour productivity trends for primary trout farming enterprises in Estonia:
2008-2014.

Source: EU Member States DCF data submission
4.8.4 Economic performance

After the heat wave in 2010, which caused a great loss in rainbow trout production, the
production volumes of the Estonian trout producers are recovering. Also the starting of
production in new trout farms is behind the current figures of economic performance. Due to
peculiarities of the aquaculture sector, it will take several years to achieve the capacity of
maximum production, while production start-up costs continue to exceed income.
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Table 4.8.3 Economic performance of the Estonian aquaculture sector (primary trout farming enterprises): 2008-
2014.

Variable

2014/(2008-13)

(7]
£
Q
Q
£
=
S
-~
o
-~
b
X

Development

Income (million €)

Turnover 1.4 1.3 1.1 0.7 1.1 14 1.5 85% | 14% |4 33%
Otherincome 0.3 0.1 0.1 0.1 0.1 0.0 0.3 15% | 872% | 135%
B T 00 00 00 00 00 00 0.0 s 0% = 0% sl
Total income 1.7 1.4 1.2 0.8 1.2 1.4 1.8 100% | 31% | 42%

Expenditures (million €)

Wages and salaries 0.1 0.1 0.1 0.1 0.2 0.3 0.3 17% |= -1% |2 92%
Imputed value of unpaid labour 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1% |= 1% = -11%
Energy costs 0.1 0.1 0.1 0.1 0.2 0.3 0.3 16% | 5% |  99%
Repairand maintenance 0.0 0.1 0.1 0.0 0.1 0.0 0.0 3% | 117% | 3%
Raw material: Feed costs 0.7 0.6 0.6 0.4 0.6 0.6 0.8 47% | 30% | 44%
Raw material: Livestock costs 0.1 0.0 0.1 0.0 0.1 0.1 0.1 7% | 15% |4 98%
. Otheroperationalcosts 0101 01 02 02 03 04  23%|a zenla 1419
Total operating costs 1.1 1.1 1.0 0.9 1.3 1.7 2.1 113% | 19% | 71%

Capital Costs (million €)

Depreciation of capital 0.1 0.1 0.1 0.1 0.1 0.1 0.2 11% | 31% |4 73%
Financial costs, net 0.1 0.1 0.0 0.1 0.1 0.2 0.2 9% | -14% | 98%
Extraordinary costs, net 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0% |= 0% | -100%
Capital Value (million €)
Total value of assets 3.5 3.4 3.0 3.4 7.2 8.9 9.5 523% |t 7% | 94%
Net Investments 0.1 0.1 0.1 0.6 0.2 0.3 0.1 4% |+ 77% | -67%
Debt 1.4 1.5 1.2 2.2 5.5 5.8 5.7 316% |— 2% £ 95%
Input & Production (thousand tonnes)
Raw material: Feed 0.5 0.5 0.4 0.3 0.5 0.5 0.6 i, 24% |4 36%
Raw material: Livestock 0.1 0.1 0.1 0.0 0.0 0.0 0.0 FY 25% | -33%
Performance Indicators(million €)
Gross Value Added 0.7 0.4 0.2 0.1 0.1 0.0 0.1 4% | 733% |  -69%
Operating cash flow 0.6 0.3 0.1 0.1 0.1 03 0.2 139% | 28% |~ -417%
Earning before interest and tax 0.5 0.2 0.0 -0.2 -0.2 -0.5 -04 24% | 10% | -1207%
Net profit 0.4 0.1 -01 -0.2 0.3 0.7 -0.6 33% | 11% |~ -421%
Capital productivity (%) 21.0 12.4 7.3 1.7 1.9 -0.1 0.8 2 693% | -89%
Return on Investment (%) 14.0 5.8 -0.3 -5.0 3.0 55 46 r 16% | -555%
Future Expectation Indicator (%) -1.4 0.4 -1.5 16.1 1.6 2.1 -1.2 =  -156% |V -141%

Source: EU Member States DCF data submission

From 2013 to 2014, total income increased by 31%, while the operational cost increased by
19%, see Table 4.8.3. Taking into account the share to the total income the expenditures are
dominated by cost of feed (47%), other operational costs (23%) and cost of wages and
salaries (17%), in 2014. The total expenditures make up for 113% of the total income. Except
for imputed value of unpaid labour all other expenditure variables have increased from 2008 to
2014.
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Figure 4.8.3 Economic performance for Estonia (primary trout farming enterprises): 2008-2014

Source: EU Member States DCF data submission

From 2013 to 2014, the gross value added (GVA) increased, but both EBIT and net profit were
negative. The total value of assets increased by 7%. The net investments and debts decreased
by 77% and 2%, respectively.

4.8.5 Main species produced and economic performance by segment

According to the Eurostat the rainbow trout is the main species produced by the Estonian
aquaculture sector, representing almost 66% (570 tonnes) in quantity and 55% (€1.94
million) in value of total production in 2014. Other less important fish species are eel, common
carp and sturgeons. 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.

The average price for trout produced in Estonia decreased in 2009, see Figure 4.8.4. This

decrease was probably due to the economic crisis. However, the average price has been
increasing afterwards, for the period from 2009 to 2014.
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Figure 4.8.4 Average prices for the main species produced in Estonia: 2008-2014.

Source: EU Member States DCF data submission
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The production of trout is divided into two segments based on the technique. Those segments
are described below.

Segment 1: Trout combined

The most important segment was land based fresh water trout combined farms in 2014. In
most cases enterprises in Estonia combine the production in hatcheries and nurseries with
grow out farms. The segment consists of six enterprises. The production volume was 310
tonnes with a corresponding income of €1.3 million. The production volume accounts for 83%
and the value accounts for 81% of the total trout production.

Segment 2: Trout on growing

The second segment was land based fresh water trout on growing farms in 2014. The segment
consists of three enterprises. The production volume was 54 tonnes with a corresponding
income of €0.3 million.

Observing the structural development of primary trout farming enterprises in Figure 4.8.5, it
can be seen that the share of trout combined segment increased in 2012. Reasons for that
were the moving of a larger enterprise from the trout on growing segment to the trout
combined segment, but also the addition of new companies.

Turnover Total sales volume
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Figure 4.8.5 Structural development Estonian aquaculture sector: 2008-2014.

Source: EU Member States DCF data submission
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The economic performance of the two Estonian segments is shown in Table 4.8.4 and Figure
4.8.6. It can be seen that the developments of the different variables are quite different. The
economic performance of the trout combined segment was mainly affected by the heat wave in
2010. Both segments were also affected by the economic crisis and changes of enterprises in
the segments.

Table 4.8.4 Economic performance of main Estonian aquaculture segments: 2008-2014 (in million €).

(] o0

§ g &

i e - e 7

Variable S o g X

3 N € o

= e N

2 ) o

5 g e 3

x S a |

Trout combined
Total income 1.3 1.0 0.7 0.2 1.0 1.2 1.5 100% | 31% | 74%
Gross Value Added 0.6 0.4 0.1 -0.1 0.1 0.1 0.2 13% | 163% |— 0%
Operating cash flow 0.5 0.3 0.1 -0.2 0.0 0.2 -0.1 4% | 60% |~ -170%
Earning before interest and tax 0.5 0.3 0.0 -0.2 -0.2 -0.3 -0.2 15% | 15% |~ -1187%
Net profit 0.5 0.2 0.0 -0.2 -0.2 -04 -0.3 23% | 18% | -851%
Total sales volume (thousand tonnes) 0.3 0.3 0.2 0.0 0.2 0.3 0.3 F 5% | 42%
Trout on growing

Total income 0.5 0.4 0.5 0.6 0.2 0.2 0.3 100% | 32% | -31%
Gross Value Added 0.1 0.1 0.1 0.2 0.0 -01 -01 43% |  -35% | -295%
Operating cash flow 0.1 0.0 0.0 0.1 -0.1 -0.2 -0.2 -67% |= 2% ™ -1714%
Earning before interest and tax 0.0 -0.1 -0.1 0.0 -0.1 -0.2 -0.2 -75% | 4% ™= -274%
Net profit 00 -01 -0.1 0.0 -0.1 0.2 -0.2 -90% = 0% | -174%
Total sales volume (thousand tonnes) 0.1 0.1 0.1 0.1 0.0 0.0 0.1 F9 8% = -40%

Source: EU Member States DCF data submission
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Figure 4.8.6 Economic performance indicators for the main Estonian segments: 2008-2014.

Source: EU Member States DCF data submission
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In Figure 4.8.7, the operational cost structures for the two segments are presented.

Segment 1: Trout combined

The main cost components are feed costs (39%), other operational costs (20%), and costs of
wages and salaries and energy costs (14% each).

Segment 2: Trout on growing

The shares of cost components are rather similar to previous segment. The feed costs are also
the most important covering 31% of the total operational costs. However, the share of
livestock costs (24%) is much higher.
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maintenance
B Raw material costs:

Feed costs 24%
m Raw material costs:

Livestock costs

Other operational

costs

Depreciation of capital

5%

1%
1%

31%

39%

Figure 4.8.7 Cost structure of the main segments in Estonia: 2014.

Source: EU Member States DCF data submission

In Figure 4.8.8, the feed and livestock prices for the two segments are presented. Figures
reveal that the price of feed has maintained its level through the years 2008-2014, but same

time the price of livestock has increased.
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Figure 4.8.8 Feed and livestock prices for the main Estonian segments: 2008-2014.

Source: EU Member States DCF data submission
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4.8.6 Trends and triggers

Current production trends and main drivers

Due to the small volume the rainbow trout are mainly marketed domestically. The production
volume of primary trout farming sector has been greatly affected by weather conditions. 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 had an impact on production also in the following (2012-2014) years. However,
current data show that production volumes of the Estonian trout producers are recovering. In
addition to already operating fish farms the growth in production from the new farms, which
have been created with support from the European Fisheries Fund, is increasing.

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 has 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 €13 million was allocated from EFF for the establishment and
modernization of fish farms.

Market structure

Due to its small size, the aquaculture sector has little influence on the national economy in
Estonia. 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. The rainbow trout and common carp are mainly marketed domestically. Eel
production has increased 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.
Some enterprises are testing the cultivation of new fish species which may also expand
marketing possibilities (e.g. African catfish, Arctic char, tilapia).

Issues of special interest

Currently, Estonian fish farmers have difficulties to compete with imported trout and salmon
products in the domestic market. According to the aquaculture development strategy the areas
to be addressed for production growth are:

e Strengthen the competitiveness through targeting investments to the technologies and
solutions that improve efficiency and quality of production;
The use of domestic market advantage;
Aquaculture business collaboration and strategic partnerships;
Development of value-added and differentiated products;
Cultivation of species which are suitable for Estonian natural conditions and have high
foreign demand (e.g. eel, sturgeons, whitefish, perch, pike-perch, crayfish);
Development of a supportive business environment for the promotion of aquaculture;
e Specific knowledge and skills acquisition.
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In the last years companies have begun to invest in indoor fish farming (closed) aquaculture
systems. Although these farms are energy consuming, they give the opportunity to grow and
deliver production throughout the year and more environmentally friendly. Also they are no
longer dependent on environmental conditions.

Outlook for future production trends

According to the Estonian multiannual national plan for the development of sustainable
aquaculture the vision for 2020 is to build up a leading position in the domestic market of
Estonia and become a successful exporter of species that suit local farming conditions and
have a high demand in foreign markets (e.g. eel, sturgeons, whitefish, perch, pike-perch,
crayfish). Priority is given to developing the competitiveness of already existing businesses and
to investing in the expansion of companies which are successful on the market. In 2020, the
Estonian aquaculture sales volume should to reach 3 000 tonnes. This number is consistent
with the investments are made in aquaculture sector.

4.8.7 Data Coverage and Data Quality

Due to the small number of commercial fish farming companies it was reasonable to collect
data only concerning rainbow trout (enterprises whose primary activity was defined “Fish
farming”); concerning other species the value of production was too small to justify any
sampling activities. There was also a threat to confidentiality. That is a reason why DCF and
EUROSTAT data may be different (Figure 4.8.9). The data were collected through Statistics
Estonia and the questionnaires by Estonian Marine Institute.
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Figure 4.8.9 Comparison of DCF data with EUROSTAT data for Estonia: 2008-2014
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4.9 Finland
4.9.1 Summary

Production volume and value

The Finnish aquaculture sector produced 11 722 tonnes of fish and fry in 2014, while the total
value of the production was €54 million creating turnover of €60 million. The volume of
production increased by 3%, but the value of production remained at the 2013 level. The
aquaculture sector is getting more and more concentrated. The ten biggest companies in the
sector in terms of turnover made up half of the total revenues in 2014.

The food fish supply consisted mainly of rainbow trout. Around 80% of the total production
value and 90% of the production volume was rainbow trout in 2014. European whitefish
production is also important part of the Finnish food fish supply. European whitefish accounted
for 10% of the production value and 5% of the total production volume in 2014. 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, char and brook
trout fry. Hatcheries and nurseries generated 11% of the total turnover of the sector.

Overall industry structure and employment

There were 170 main activity aquaculture companies in operation in Finland in 2014. This was
5 companies more than in 2013. The employment of the sector decreased. The aquaculture
sector employed 329 FTEs which was 11% less than in 2013.

Main segments

Finnish aquaculture sector has been disaggregated into 4 segments. Three of them are
segments of other fresh water fish; the combined production of juveniles and food fish, food
fish production inland (on growing) and hatcheries and nurseries. The fourth and one of the
most important segments is the marine aquaculture of trout (in cages). The hatcheries and
nurseries segment includes natural food ponds. The trout cages segment includes rainbow
trout production at sea and the European whitefish production in fresh water cages.

Current production trends and main drivers (Trends and triggers)

The Finnish environmental policy has been preventing from intensifying the Finnish
aquaculture production and consequently the sector has not been able to benefit from the
economies of scale. Due to the tight environmental permit policy, some of the Finnish
aquaculture producers have moved their production to Sweden where the environmental
regulation is more favorable for the aquaculture production.

Finland has a national spatial planning program of aquaculture in order to direct the
aquaculture production into areas where it is suitable for both the environment and the
aquaculture industry. In this way, the environmental effects can be minimized together with
creating possibilities for production growth and improving the profitability of the sector.

Number of recirculating systems units have increasing in the recent years. There were 9
recirculating systems units in operation in 2014 in Finland producing 300 tonnes of fish with a
value of €2 million. However, high production costs as well as risks related to introducing new
technologies impose challenges for this technology. Already two of the production units have
been forced to close their production for financial reasons.

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. Almost all aquaculture production in Finland is consumed in the
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domestic market. Imports of aquaculture product account for about 40% of the total fish
consumption in Finland.

Outlook

The total food fish production was 14 900 tonnes and €56 million in 2015. There was an
increase in both, the value and volume of production. These figures include all aquaculture fish
production for human consumption in Finland, not only the production of the main activity
companies. In addition to food fish, aquaculture sector produced fry totaling 50 million
individuals of different ages, both for stocking and further rearing.

The administration of national environmental control system is being developed and
reorganized in order to make the system more predictable to attract more investments in the
sector. The Finnish government, research organizations and aquaculture industry are working
together to find new innovative ways for increasing the marine aquaculture production without
increasing the nutrient load in the Baltic Sea. Nowadays the nutrient load of aquaculture
production per tonne of fish produced is only one third of what it was in the 1980s. Better
spatial planning and transferring marine aquaculture production in big production units further
to the open sea have potential for increasing the production. Offshore open sea production has
been piloted in the recent years, but it still faces some technical challenges.

Another potential for increasing the production environmentally friendly is using Baltic Sea fish
feed for nutrient neutral aquaculture production. Nutrients of the Baltic Sea are recycled by
using Baltic Sea fish feed made of Baltic herring for aquaculture production. In this way,
companies can increase their production without getting new environmental permits.

Recirculating aquaculture systems have become more common in Finland in the recent years.
The recirculating systems have a great potential as the nutrient load can be easily managed
while it is possible to maintain optimal culturing conditions all year round. However, high
production costs as well as risks related to introducing new technologies impose challenges for
this technology.

4.9.2 Production and sales

The Finnish aquaculture sector produced 11 722 tonnes of fish and fry in 2014 with the total
production value of €54 million. The volume of production increased by 3%, but the value of
production remained at the 2013 level. The volume of production has increased in the period
from 2009 to 2014. The price of rainbow trout has increased in 2013 and 2014 and affected

favorably the profitability of the Finnish marine aquaculture.
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Table 4.9.1 Production and sales for Finland: 2008-2014.

Developm.
Change 2014/
Variable 2014 2014/13 (08-13)
Solesweight thousandtonnes) 112 81 101 100 11 14 17 |a 3% |a 1%
Marine 6.0 2.1 5.5 5.7 4.3 43 5.2 -y 22% =% 12%
Shellfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0 = 0%
Freshwater 4.7 5.4 3.9 3.6 6.3 6.6 5.8 kd 12%  |& 15%
Hatcheries & nurseries 0.5 0.7 0.7 0.7 0.5 0.6 0.7 EY 23% ES 17%
Salesvalue (million €) 500 551 594 %67 %36 632 %87 )W ok & 6%
Marine 21.8 16.6 30.9 27.0 12.4 18.1 20.2 Fu 11% |+ 4%
Shellfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0 = 0%
Freshwater 19.6 27.8 15.9 14.7 323 36.9 33.0 - -10% |4 35%
Hatcheries & nurseries 8.6 10.7 12.5 14.9 8.9 8.2 6.5 - -20% i -39%

Source: EU Member States DCF data submission

The food fish supply has consisted mainly of rainbow trout. Around 80% of the production
value and 90% of the production volume was rainbow trout in 2014. The rainbow trout
production is both combined freshwater production of food fish and juveniles and food fish
production in the cages at sea. European whitefish production is also important part of Finnish
food fish supply. European whitefish accounted for 10% of the production value and 5% of the
total production volume in 2014.

The hatcheries and nurseries produced over 700 tonnes of fry for stocking and further rearing.
The production of rainbow trout fry on fish farms was supplied almost exclusively for food fish
farming. Fish farms also produced fry of Baltic salmon, landlocked salmon, sea trout, brown
trout, char and brook trout.

4.9.3 Industry structure and employment

There were 170 main activity aquaculture companies in operation in Finland in 2014. The
number of aquaculture companies has been quite steady between 2009 and 2014. In 2014 the
number increased by 3%. The Finnish aquaculture companies have mainly 5 employees or
less. There were only 8 bigger companies employing more than 10 persons in 2014.
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Table4.9.2 Structure of the Finish aquaculture sector: 2008-2014.

Developm.
Change 2014/
Variable 2008 2009 2010 2011 2012 2013 2014 2014/13 (08-13)

Structure (number)

Totalenterpries . 90 160 163 166 164 165 170 & 3% |= 2%
<=5 employees 164 141 143 150 146 140 152 N 9% =Y 3%
6-10 employees 10 12 12 9 11 16 10 K 38% |¥ -14%
>10 employees 6 7 8 7 7 9 8 v 11% Y 9%

Employment (number)

| Totolemployes W M9 g sl a0 se  sls v ew |a 12
Male employees 296 337 353 355 317 421 387 v 8% | 12%
Female employees 91 112 111 106 113 141 129 v -9% £ 15%

T e W0 38 %S 30w w9 v s |y 6%
Male FTE 230 288 270 277 250 278 246 v -12% v -7%
Female FTE 70 96 85 82 89 93 82 - 12% - -4%

Indicators
FTE per enterprise 1.7 2.4 2.2 2.2 2.1 2.3 1.9 i -14% = -9%
Average wage (thousand €) 34.9 345 35.8 36.4 39.3 37.7 39.5 EN 5% | 8%
Labour productivity (thousand €) 53.4 48.6 55.9 48.2 40.5 40.1 50.5 A 26% A 6%

Source: EU Member States DCF data submission

Employment of the aquaculture sector has decreased since 2009. The aquaculture sector
employed 515 persons in 2014 corresponding 329 full time equivalent. The employment
decreased by 8% and around 75% of the aquaculture employees were men. On average, there
are 1.9 FTEs employed per enterprise. The average annual wage per FTE was €39 500 and the
labour productivity €50 500 in 2014. The mean wage has been increasing from 2008 on.
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Figure.4.9.1 Employment trends for Finland: 2008-2014.

Source: EU Member States DCF data submission
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The total income of the Finnish aquaculture sector has increased from 2008 to 2014. The
annual price development of rainbow trout affects greatly on the total income. The most
productive year was 2013, when the price of rainbow trout increased. In 2012 the price was
low decreasing the total income. In 2014, the total income was €62 million and the operational
costs €58 million. Total operating costs increased from 2008 to 2013 and decreased in 2014.
The labour productivity decreased from 2010 to 2013, but increased again in 2014.
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Figure 4.9.2 Income, costs, wages and labour productivity trends for Finland: 2008-2014.

Source: EU Member States DCF data submission
4.9.4 Economic performance

Since 2010, the economic performance of the Finnish aquaculture sector has gotten worse.
Although the total income has been high in 2013 and 2014, the total costs have also been high
and the sector has been making losses in the recent years. The Finnish aquaculture companies
made €60 million turnover and €62 million total income in 2014. Total income is dominated by
the turnover from the sale of fish from the farms, which contributes 97% of total income,
leaving only 3% to other sources of income. There are very little direct subsidies for the
Finnish aquaculture enterprises. Companies receive investment subsidies, but they are not
regarded as direct subsidies in the DCF.
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Table4.9.1 Economic performance of the Finish aquaculture sector: 2008-2014.

Variable

Development
2014/(2008-13)

Q
£
Q
Q
£
=
S
-~
[
-~
kS
X

Income (million €)

Turnover 50.0 55.1 594 56.7 53.6 63.2 59.7 97% | -5% | 6%
Otherincome 1.3 1.3 1.1 1.6 1.8 2.1 1.9 3% | -13% | 21%
L Subsidies 01 00 01 01 01 00 01 ox|a  40%]Y 9%
Total income 51.3 564 60.5 583 554 653 616 100% | = -6% | 6%
Expenditures (million €)
Wages and salaries 9.1 116 115 11.4 11.7 125 115 19% |~ -8% |=— 2%
Imputed value of unpaid labour 1.3 1.6 1.2 1.7 1.6 1.5 1.5 2% |= 1% |= -2%
Energy costs 1.3 1.4 1.6 1.6 1.6 1.9 3.3 5% | 71% | 110%
Repair and maintenance 1.7 1.8 2.0 2.0 2.0 2.4 2.3 4% |+ -8% | 14%
Raw material: Feed costs 19.5 209 225 22.7 23.1  28.0 237 38% |+ -15% | 4%
Raw material: Livestock costs 5.0 5.3 5.7 5.8 5.9 7.1 10.6 17% | 48% | 82%
... Otheroperationalcosts 778288 89 91 110 51 . 2] =21 S
Total operating costs 45.7 51.0 53.3 54.0 54.9 64.4 58.0 94% | -10% | 8%
Capital Costs (million €)
Depreciation of capital 2.6 2.3 2.6 3.1 3.4 3.2 3.5 6% | 11% | 24%
Financial costs, net -0.4 04 05 0.0 -0.2 0.8 1.2 2% | 43% |& 3274%
Extraordinary costs, net -0.5 0.0 -2.0 -0.9 -1.7 -0.5 -0.9 1% |~ -89% | 7%
Capital Value (million €)
Total value of assets 68.3 58.3 87.8 99.0 99.3 1043 95.7 155% = -8% | 11%
Net Investments 1.8 -19 2.0 9.3 -6.5 1.6 -1.7 -3% | -9% | 56%
Debt 37.7 26.7 412 55.4 59.6 703 643 104% | -9% | 33%
Input & Production (thousand tonnes)
Raw material: Feed 153 14.2 1338 15.4 143 147 13.8 K -6% | -6%
Raw material: Livestock 0.6 0.6 0.8 0.9 0.8 0.8 0.9 FY 16% | 27%
Performance Indicators(million €)
Gross Value Added 16.0 18.7 19.8 17.4 13.7 149 16.6 27% | 12% |= -1%
Operatingcash flow 5.6 5.4 7.2 4.3 0.5 0.9 3.7 6% | 290% | = -8%
Earning before interest and tax 3.0 3.1 4.6 1.2 -2.8 2.2 0.1 0% | 106% | -89%
Net profit 3.4 2.7 5.1 1.2 2.7 31 14 2% | 66% |  -195%
Capital productivity (%) 23.5 320 226 17.5 13.8 143 174 FY 22% |~ -16%
Return on Investment (%) 4.4 5.4 5.3 1.2 -2.9 2.2 0.1 FY 107% [ -93%
Future Expectation Indicator (%) 6.4 7.3 5.2 -12.5 9.9 -4.6 -5.5 K -20% | 28%

Source: EU Member States DCF data submission

The total operating costs were €58 million in 2014. The operating costs were dominated by
cost of feed (41%), wages and salaries (20%) and other operational costs (9%). The total
operating costs make up for 94% of the total income.

The gross value added decreased and the profitability of the sector got worse from 2010 to
2013. The sector made most losses in 2013, over €3 million. The gross value added increased
and the profitability of the sector improved in 2014. The gross value added was €16.6 million
and companies made around €1 million of losses. The total value of assets of the Finnish
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aquaculture sector was €96 million and net investments were €-1.7 million. Total debt of
aquaculture companies decreased to €64 million.

35% -
30% -
25% A
20% ~
15% -
10% -
5% -
0% -
_5% .
-10% -

2008 2009 2010 2011 2012 2013 2014

B GVA to Revenue B EBIT to Revenue M Net profit margin

Figure 4.9.3 Economic performance for Finland: 2008-2014

Source: EU Member States DCF data submission

In terms of GVA and EBIT to revenue and net profit margin, years 2012 and 2013 had the
lowest records. In 2014 the economic situation improved some, but the aquaculture companies
were still making losses.

4.9.5 Main species produced and economic performance by segment

Finnish aquaculture sector is disaggregated into 4 segments.

Segment 1: Other freshwater fish combined production of juveniles and food fish;
Segment 2: Trout 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)

The largest segment in terms of production value is the combined production of juvenile and
food fish of the fresh water fish. Salmon, trout and rainbow trout production are included in
the other fresh water fish category in the Finnish data collection, except for the marine
aquaculture. The marine aquaculture production of rainbow trout and European whitefish are
included in the trout cages segment.

The main species produced in Finland is rainbow trout, which makes up around 80% of the
total value and 90% of the total volume of production. The second important species is
European whitefish, which makes up 10% of the total value and 6% of the volume. Sea trout
makes up 5% of the production value and 1% of the production volume.
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Figure 4.9.4 Main species in terms of weight and value in Finish production: 2014.

Source: EU Member States DCF data submission

The average food fish price for rainbow trout and European whitefish in 2014 was €4.00/kg
and €4.20/kg respectively. The average price of Atlantic salmon as food fish was €4.40/kg.
The Finnish production of Atlantic salmon and sea trout is mainly juveniles. The average prices
in the Figure 4.9.5 are calculated based on the turnover and production volume of all
aquaculture production (including both food fish and juveniles/fry) rather than real prices and
they should consequently not be regarded as food fish market prices.
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Figure 4.9.5 Average prices for the main species produced in Finland: 2008-2014.

Source: EU Member States DCF data submission

The combined production of juveniles and food fish made up most of the turnover of the
Finnish aquaculture sector, but the total sales volume comes equally from the cages at sea.
The total assets are relatively high for hatcheries and nurseries, though combined segment has
the highest value of assets. The combined segment also employs the most.
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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 €27 million in 2014. The production of combined segment
consists mainly of rainbow trout, European whitefish and Atlantic salmon. The gross value
added of the segment was around €8 million and the sector made zero profits. The total
income of the segment fell by 16% and the net profit increased. The combined segment
produced second most fish in terms of volume of total production. In 2014 the production was
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Figure 4.9.6 Structural development Finish aquaculture sector: 2008-2014.

Source: EU Member States DCF data submission

4.6 thousand tonnes.

Segment 2: Trout marine production in cages

The second biggest segment in terms of total income was marine production of rainbow trout
and European whitefish in cages with €21 million in 2014. The production consisted mostly of
rainbow trout (4.9 thousand tonnes), but also 251 tonnes of European whitefish was produced.
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The gross value added of the segment was €4.8 million, which is about double the GVA in
2013. The income of the segment increased by 10% and the segment made a net profit of
€1.5 million in 2014. The total sales volume was 5.2 thousand tonnes.

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 €6.9 million in 2014
with a fall of €1.7 million 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, char and brook trout fry. The gross value added of
the segment was €2.1 million and the segment made losses of €1.3 million. The total sales
volume of hatcheries and nurseries was 0.7 thousand tonnes in 2014.

Segment 4: Other fresh water fish on growing (food fish production inland)

The total income of food fish production inland (on growing) was €7.4 million in 2014. There
was an increase of 17% from the previous year. The fish food production inland consisted
mainly of rainbow trout, but also European whitefish was produced. The gross value added of
the segment was €2.1 million. The segment made losses of €1.3 million. The total sales
volume was 1.2 thousand tonnes.
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Table4.9.2 Economic performance of main Finish aquaculture segments: 2008-2014 (in million €).

g 3 —
S s -
Variable £ b2 & g
E . 58
5 g g3
X S a R
Trout cages
Total income 224 16.6 31.0 274 12.9 188 20.8 100% | 10% = -4%
Gross Value Added 5.5 4.1 8.8 7.5 2.8 2.5 4.8 23% | 87% | -9%
Operating cash flow 2.5 1.6 4.5 2.8 0.7 0.6 2.5 12% | 354% | 20%
Earning before interest and tax 1.6 0.8 3.3 1.5 0.0 -0.2 1.7 8% | 955% [« 49%
Net profit 1.3 0.4 3.1 1.8 0.2 04 1.5 7% | 470% | 52%
Total sales volume (thousand tonnes) 6.0 2.1 55 57 4.3 4.3 5.2 FY 22% | 12%
Other freshwater fish combined
Total income 17.8 26.3 139 9.8 27.8 31.6 26.6 100% |~ -16% | 25%
Gross Value Added 6.7 9.9 5.2 3.6 6.5 8.1 7.7 29% | 4% | 16%
Operating cash flow 2.1 2.8 0.9 0.6 -0.6 -0.4 1.5 6% | 485% | 65%
Earning before interest and tax 1.3 2.2 0.4 0.2 -2.2 -2.1 0.4 2% | 120% |« 1467%
Net profit 2.2 2.1 0.3 0.1 -1.8 2.9 0.0 0% | 99% |= -4049%
Total sales volume (thousand tonnes) 3.9 4.7 3.4 2.3 4.7 5.0 4.6 - -9% | 14%
Other freshwater fish Hatcheries & nurseries
Total income 88 10.9 126 15.4 9.1 8.6 6.9 100% |+ -19% | -36%
Gross Value Added 34 3.7 4.8 5.4 3.3 2.7 2.1 30% | -24% | ¥ -47%
Operating cash flow 1.4 0.7 1.4 2.2 0.6 0.5 -03 5% | -172% =  -129%
Earning before interest and tax 0.7 0.0 0.8 1.3 -0.1 0.0 -1.2 -18% |  -9538% |  -372%
Net profit 0.7 0.1 1.7 1.3 -0.1 0.2 -1.3 -19% | -650% | -298%
Total sales volume (thousand tonnes) 0.5 0.7 0.7 0.7 0.5 0.6 0.7 FY 23% | 17%
Other freshwater fish on growing
Total income 2.2 2.6 2.9 5.7 5.6 6.3 7.4 100% | 17% | 75%
Gross Value Added 0.4 1.0 1.0 0.8 1.2 1.6 2.1 28% | 319% | 109%
Operating cash flow -0.3 0.3 0.4 -1.3 -0.3 0.3 -0.1 -1% | -117% |« 63%
Earning before interest and tax -0.6 0.2 0.1 -1.8 -0.5 0.1 -0.8 -10% |  -1548% |~ -77%
Net profit -0.8 0.2 0.1 -2.0 -0.6 0.0 -1.3 -17% | -101924% |~ -136%
Total sales volume (thousand tonnes) 0.7 0.7 0.5 1.4 1.6 1.5 1.2 d -20% | 15%

Source: EU Member States DCF data submission

In Figure 4.9.7, the economic indicators for the four Finnish segments are presented. Although
the time series have developed quite steadily for the aquaculture sector as a whole, there are
big fluctuations inside the segments. This is due to the fact that the number of companies in
the segments is changing in time and some of the companies are changing from one segment
to another making it difficult to make any segment level analysis. In 2010 and 2011 some of
the companies from combined segment have shifted to the trout cages segment. The total
income and operating costs for hatcheries and nurseries increased from 2008 to 2011 and
decreased dramatically after that. The segment was making losses in 2014, although the GVA
to revenue was around 30%. The inland food fish aquaculture companies (on growing) have
increased the total income and total operating costs since 2012. In 2014, the operating costs
were higher than the total income and the segment was making losses.
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Figure 4.9.7 Economic performance indicators for the main Finish segments: 2008-2014.

Source: EU Member States DCF data submission

The cost structures for the four Finnish aquaculture segments are presented in the Figure
4.9.8. Feed costs made up around 40% of the total operational costs of food fish production
and it is the largest cost item in all segments, except for the hatcheries and nurseries. Trout
cages segment has relatively highest feed costs (45%) and livestock costs (22%). The
segment seems less labour intensive than the others as the wages and salaries make up only
11% of the total operating costs.

Hatcheries and nurseries have different cost structure from the other segments. It has
relatively low raw material costs (feed 7%, livestock 18%), and higher energy costs (11%),
other operational costs (16%) and depreciation of capital (11%). The combined segment has
the highest share of labour costs (23%) while most of the costs comprises of raw material
purchases. The main cost items for food fish producers inland (on growing) are the feed costs
(41%), wages and salaries (21%) and livestock costs (13%).
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Figure 4.9.8 Cost structure of the main segments in Finland: 2014.

Source: EU Member States DCF data submission

The feed and livestock prices for the four Finnish segments are presented in the Figure 4.9.9.

The livestock prices for food fish production have decreased from 2008 to 2011 and increased
after that. In 2014, the average price of food fish livestock was around €10/kg. Livestock
prices for hatcheries and nurseries increased in the period of 2008-2013, but decreased in
2014 to €53/kg. The fish feed prices for food fish production was around €1.2/kg for marine
aquaculture in cages and over €2/kg for other food fish production. In hatcheries and nurseries
segment, there are huge fluctuations in the average prices of fish feed due to data issues. The

average feed price for hatcheries and nurseries was around €1/kg in 2014.
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Figure 4.9.9 Feed and livestock prices for the main Finish segments: 2008-2014.

Source: EU Member States DCF data submission
4.9.6 Trends and triggers

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. As marine production in
cages has been economically very relevant, the environmental permit policy has affected the
total production volumes and values of the Finnish aquaculture sector restricting the
production.

The Finnish government, in cooperation with the research institutes and the aquaculture
industry, are working together in combining the interests of the industry with environmental
goals and developing a new environmental permit system which would allow increasing Finnish
aquaculture production environmentally friendly. The administration of national environmental
control system is being reorganized in order to make the system more predictable to attract
more investments in the sector.

Finland has a National spatial planning program that aims to concentrate the aquaculture
production in marine areas into bigger production units and to direct the production in areas
where the use of marine areas can be optimally accommodated. Nowadays the nutrient load of
aquaculture production per tonne of fish produced is only one third of what it was in the
1980s. This reduction has been possible thanks to fish feed development, developing new
culturing techniques and selective breeding of fish. Transferring marine aquaculture production
in big production units further offshore to the open sea has potential for increasing the
production.

186



Recirculating aquaculture systems have become more common in Finland in the recent years.
The recirculating systems have a great potential as the nutrient load can be easily managed
while it is possible to maintain optimal culturing conditions all year round. However, high
production costs as well as risks related to introducing new technologies impose challenges for
this technology. In 2014, there were 9 production units in operation producing 300 tonnes of
fish with a value of €2 million. Already two of the production units have been forced to close
their production for financial reasons. One of the biggest recirculating systems units in the
world is starting to operate in 2016 in Ahvenanmaa, Finland.

Market structure

The Finnish aquaculture sector has been increasingly concentrated. The ten biggest companies
of the sector made up around half of the total revenues in 2014. 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. The
recent investments have been limited mostly to recirculating aquaculture systems.

Almost all aquaculture production in Finland is consumed in the domestic market and the
demand for domestic aquaculture products is growing 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 and Swedish
rainbow trout.

Issues of special interest

Finland has a national spatial planning program of aquaculture which takes into account the
different uses of marine areas in order to direct the aquaculture production into areas where it
is suitable for both the environment and the aquaculture industry. In this way, the
environmental effects can be minimized together with creating possibilities for production
growth and improving the profitability of the sector. Spatial planning plans were incorporated
in the multiannual national plan for the development of sustainable aquaculture.

Another potential for increasing the production environmentally friendly is using Baltic Sea fish
feed for nutrient neutral aquaculture production. Nutrients of the Baltic Sea are recycled by
using Baltic Sea fish feed made of Baltic herring for aquaculture production. In this way,
companies can increase their production without getting new environmental permits.

Most recent 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 ongoing 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). Also new industrial symbiosis has
been developed, where aquaculture production makes use of other industrial production
processes and vice versa.

Outlook for 2015 and 2016

The total food fish production was 14 900 tonnes and €56 million in 2015. There was an
increase in both, the value and volume of production. These figures include all aquaculture fish
production for human consumption in Finland, not only the production of the main activity
companies. In addition to food fish, fish culture produced fry totaling 50 million individuals of
different ages, both for stocking and further rearing.
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Finland has set the national strategy for aquaculture for the period of 2014 to 2020. In the
strategy, the objective is to increase production volume from 13 700 tonnes in 2014 to 20 000
tonnes in 2020 (46% increase). Furthermore, Finland wants to increase the production value
from €60 million to €100 million in 2020 (67% increase). One of the objectives is to lighten the
administrative burden caused by the environmental permit system and related procedures. The
permit system will be developed to be straightforward yet not compromise the level of
environmental protection provided.

A multiannual innovation and development programme is being promoted to support the
growth of sustainable aquaculture, which will be put into practice following the principles of
learning and network-based development. A network of technical expertise and innovation in
aquaculture is being built, within which the sector can develop to a high international standard,
facilitated by multi-stakeholder cooperation. Finland aims to develop strong PPP -models and
platforms to research and industry.

The national operational program for aquaculture under the EMFF is also being implemented.
Finland aims to increase the aquaculture production sustainably and thus improve the self-
sufficiency of Finland on fish products as well as strengthening the technological expertise of
Finland in the aquaculture sector. This growth in aquaculture production should be done in
such way that the environmental effects relative to the production are minimized. Finland has
adopted an aquaculture spatial plan that identifies the most suitable and productive areas for
aquaculture production in marine areas. This plan will be integrated into the national marine
spatial plan, and will be supported by the permitting system.

Finland is expecting to increase the aquaculture production in the future by developing further
the environmentally friendly aquaculture techniques such as recirculating systems, recycling
nutrients by using Baltic Sea fish feed for aquaculture, moving some of the aquaculture
production offshore to bigger production units and improving national spatial planning.

4.9.7 Data Coverage and Data Quality

Data quality

Economic EU data collection of aquaculture sector in Finland combines information from
different data sources. Main sources are a production survey of Natural Resource Institute
(Luke), structural business and financial statement statistics of Statistic Finland (SF) and
account survey conducted by Natural Resource Institute. 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 Natural Resource Institute 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.

Data availability

The reference year of economic data collection is the preceding year. Preliminary financial
statements data from Statistics Finland are available on the 4th quarter after the reference
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year. Data on production volume and value is available half a year after the reference year.
Therefore information of the economic situation of aquaculture sector is provided earliest one
year after the period investigated.

Confidentiality

Natural Resource Institute does not provide or publish any information about the financial
statements or key indicators of individual companies. When segmentation is used to split data
into smaller groups, each segment include at least five companies. If there are less than five
companies in a segment, they are clustered with other segments.

Differences in DCF data compared with other official data sources

Natural Resources Institute Finland provides the data on aquaculture for Eurostat and the DCF
and thus the differences in the Figure 4.9.10 are due to different estimation and classification
practices of these organizations and different data needs. Eurostat data include all aquaculture
production in Finland, including also production of companies that are not main activity
producers whereas DCF data includes only those companies that have aquaculture as their
main business activity. In addition, Eurostat 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.

European whitefish production in cages is reported as fresh water production in the Eurostat
data, but it is reported as marine production in the DCF data. There was some shellfish
production reported to Eurostat in 2013 and 2014, but no shellfish was reported under DCF as
there was not enough economic data available for shellfish farmers. In Figure 4.9.10, the 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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Figure 4.9.10 Comparison of DCF data with EUROSTAT data for Finland: 2008-2014
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4.10 France

4.10.1 Summary

Production volume and value

In global, the French aquaculture sector produced 268.7 thousand tonnes and €961.1 million.
In comparison with the previous report, it is important to highlight that some segment have
been removed because of either an achieved sampling rate low (see point Data quality) or
economic parameters from 2008 to 2014 were not available for these seven years. These
segments represent around 15% of the total sales volume and value in 2014 and are: Sea
bass & Sea bream Hatcheries & nurseries (segment 3.1), Sea bass & Sea bream cages (seg
3.4), Other marine fish on growing (seg 6.2), Mussel rafts (seg 7.1), Mussel Long line (seg
7.2), Other shellfish Long line (seg 10.2).

In this chapter, all published data concern only 7 segments for which all economic data are
available: Trout on growing (segment 2.2), Trout combined (seg2.3), Mussel Bottom (seg7.3),
Oyster rafts (seg8.1), Oyster Bottom (seg8.3), Oyster Other (seg8.4), Other shellfish rafts
(seg10.1). With these 7 segments, French aquaculture sector produced 225.9 thousand tonnes
of farmed product in 2014, which corresponded to a decrease by 1% on 2013. This result
accentuate the trend of the previous years (-11% compared to the average 2008-2013). The
total value of production showed a slight increase by 1% to €833.9 million. In comparison with
the average 2008-2013, the total value is stable.

Overall industry structure and employment

The French aquaculture sector is largely dominated by bivalve molluscs farming. 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.

The total number of aquaculture farms is 2 953 slightly decreasing compared 2013 (-1%).
Compared to the average of 2010-2013, Table 4.7.2 shows a decrease of the number of
aquaculture farms decrease of 5%. The 7 segments having a full economic data set over the
last three years represent 91-93% of the overall turnover.

Main segments

The French aquaculture sector is largely dominated by bivalve molluscs farming. In weight,
shellfish farming ranks first with a production of 191.5 thousand tonnes (85% of national total)
and €720.8 million for turnover (82%). The second group is the freshwater fish sector with
34.4 thousand tonnes (15%) and €113.1 million (12%).

Pacific cupped oysters (Crassostrea gigas) sales nearly represent 49% of the whole
aquaculture production in weight and 65% 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 9.1 thousand tonnes and €27.5 million representing
respectively 8% and 5% of all the oyster segments.

190



Two species of mussels are cultivated in France. Blue mussel (Mytilus edulis) and
Mediterranean mussel (Mytilus galloprovincialis) represent 26% in weight, 13% 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
98.6% and other salmonids (brown trout - Salmo trutta - for instance). The segments of trout
are still the most important fish production sector in terms of sold volume (34.5 thousand
tonnes, 87% of fish farming excluding pond farming) and value (€113.1 million, 68.5% of fish
farming). The saltwater fish farming is a small sector in France. The sales volume of sea bass
and sea bream is 2.6 thousand tons with a corresponding turnover of €3.9 million, where
production volume and value sharing between hatcheries and nurseries, cages and land-based
facilities. No economic data are published for the French saltwater fish farming.

It should be also highlighted the production of sturgeon caviar, even there were produced 22
tonnes from only 7 companies, it achieved a value of almost €13.4 million (statistical survey
2013, DPMA). The sturgeon's activity also includes some companies that are rearing to
maturity females and sell to caviar 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.

Current production trends and main drivers (Trends and triggers)

In shellfish sector, the sales decrease in weight during last year due to production loss with
mortalities of oyster juveniles since 2008 and poor growth (2013) and mortalities (since 2014)
of mussel.

Since 2014, a high mortality of mussels have been located in production areas located in the
West of France (Pertuis Breton and bay of Bourgneuf). The mortalities have reached up to
100% on the long line and 50-80% of the “bouchot” cultivation system. The causes of these
mortalities are yet to be established. Three domain of research are currently privileged:
pathological, environmental and physiological. Nowadays, a suspicious amount of Vibrio
Splendidus was detected. For professionals impacted, financial difficulties are important (slump
in sales) while cleaning of leaseholds (remove the mussels) causes significant costs. In 2014,
the turnover and the total sales reached respectively €4.4 million and 2.4 tonnes either a
decreased by 53% and 56% between 2013 and 2014.

Due to the increase of feed costs and the foreign competition, the price, margins and
profitability of the trout sector remained low at the beginning of 2010’s. The freshwater fish
sector renews with growth in 2014. The turnover and sales increased by 7% and 3% between
2012 and 2014. The control costs from the companies and a high demand from French
consumers explain a part of this evolution.

Outlook

Production is not expected to increase significantly in the coming years. Mortalities of oyster
juveniles still occur and rearing cycle cover three years; shellfish farmers may hopefully
maintain their production with a stable price.

Shellfish farmers dread climate change increasing risk of epizootic and the emergence of

diseases in the marine environment. This climate change will affect the environmental
parameters: temperature change on ocean acidification, on rainfall and therefore the salinity
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and the concentration and nutrient quality. This will have consequences on future aquaculture
output and on the economic results.

For fish sectors, an increase of production needs to improve the feed aspects in term of
efficiency and costs, needs to open new production sites.

4.10.2 Production and sales

The total output of the French aquaculture sector in 2014 is 225.9 thousand tonnes and
€833.9 million as turnover. The sales volume decreased by 11% in comparison with the
average of 2010-2013 but turnover is stable The diminution in weight was observed in all
sectors while the sales value move upward for shellfish and downward for fish sectors.

Table 4.10.1 Production and sales for France: 2008-2014.

Developm.
Change 2014/
Variable 2008 2009 2010 2011 2012 2014 2014/13 (08-13)
EERe oo 878 76 M6l 216 259 |= M W AE
Marine 0.0 0.0 0.0 0.0 0.0 = 0%
Shellfish 2473 2215 212.8 193.1 1915 |= 1% |7 -10%
Freshwater 40.4 36.1 333 345 345 |= 0% |+ 5%
Hatcheries & nurseries 0.0 0.0 0.0 0.0 0.0 = 0%
Solesvoluemitlon®) 7927 8008 8759 8264 8339 |= 1% |SSNNEN
Marine 0.0 0.0 0.0 0.0 0.0 = 0%
Shellfish 670.2 680.9 770.0 7133 7208 |= 1% |= 1%
Freshwater 122.5 119.9 105.9 113.1 1131 |= 0% |= 2%
Hatcheries & nurseries 0.0 0.0 0.0 0.0 0.0 = 0%

Source: EU Member States DCF data submission
4.10.3 Industry structure and employment

From 2010 to 2014, the number of enterprises decreased from 3 171 to 2 953. Employment in
the French aquaculture sector reach 16 454 persons for 9 114 full time equivalent jobs (FTE).

The shellfish sector account for 2 665 companies (90% of the national total), mainly small
scale and family structures (68%). They employ around 15 300 jobs representing 8 170 full
time equivalent jobs (FTE) as seasonal jobs are quite important. During the latest years, the
number of companies was decreasing slightly but this sector had 3 750 enterprises in 2002. In
addition, if the tasks in the leaseholds are carried out by the majority of men, the work in the
establishment (packaging, orders, billing, etc.) is rather feminine. On the period 2010-2014,
the reduction of mal FTE is less important than female FTE. To cope with oyster mortalities,
the manpower needs related to production activities (spat collection in particular) was more
important. In contrast, the reduction in volumes sold resulted in a reduced need of women's
work (oyster packing, direct sales).
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Table 4.10.2 Structure of the French aquaculture sector: 2008-2014.

Developm.
Change 2014/
Variable 2008 2009 2010 2011 2012 2013 2014 2014/13 (08-13)

Structure (number)

Totalenterprises 31 3125 3104 2988 2953 |= % |v 5%
<=5 employees 2,403 2,429 2,402 2,215 2,238 |= 1% A -5%
6-10 employees 425 387 381 456 417 |+ -9% = 1%
>10 employees 343 309 321 317 298 |+ -6% A -8%

Employment (number)

LTOMOMPIOYeEs e 18519 17311 17363 17902 eass |V 8% |V 7%
Male employees 11,938 11,279 11,385 11,648 10,980 |+ -6% - -5%
Female employees 6,581 6,032 5,978 6,274 5474 |+ -13% ~ -12%

3. 10139 9677 964 855 9114 |= 2% [V %
Male FTE 7,299 7,020 6,989 6,471 6,656 | 3% |+ -4%
Female FTE 2,841 2,656 2,657 2,434 2,457 |= 1% A -7%

Indicators
FTE per enterprise 3.2 3.1 3.1 3.0 3.1 | 4% = 0%
Average wage (thousand €) 23.2 24.6 23.6 27.2 28.3 | 4% | 15%
Labour productivity (thousand €) 44.0 39.9 49.3 53.2 51.9 |= 2% | 11%

Source: EU Member States DCF data submission

The number of freshwater fish farming companies is 298 in 2014, 80% being small scale or
family structures; the employment account for 1 170 jobs, corresponding to 946 FTE. In spite
of being a pioneer in the early eighties, the French sea-water fish farming has remained a
small sector with only 27 companies in 2013, including hatcheries of seabass and seabream.
The total employees are 539 corresponding to 502 FTE. The national statistical survey doesn't
cover the companies and employment of freshwater fish farming in ponds.
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Figure 4.10.1 Employment trends for France: 2008-2014.
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Average wage and value of unpaid labour per FTE remain stable in 2014 compared to 2013. In
comparison with the average of 2010-2013, the increase of average wage reaches 15% and
the labour productivity increased by 11%.
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Figure 4.10.2 Income, costs, wages and labour productivity trends for France: 2008-2014.

Source: EU Member States DCF data submission

4.10.4 Economic performance

For the 7 segments where all economic indicators are available, the weight of shellfish farming
sector (82% of the total turnover) influences widely the result of national economic
performance. So, an average indicator can hide a disparity between different segments

For these 7 segments, turnover and total income increased slightly by 1% from 2013 to 2014,
reaching respectively €833.9 million and €896.5 million while the total operating costs was
relatively stable. In global, aquaculture sector made a positive net profit and had a positive
EBIT in 2014. Nevertheless, the evolution of net profit for freshwater farming sector is highly
fluctuating and sometimes negative (see below).

Wages and value of unpaid labour represent 39% of the total operating cost (TOC), 41% for
the shellfish sector for which techniques need more manipulation of animals. Livestock costs
represent 34% of the TOC: 40% in the shellfish sector, 7% in fish sectors where feed costs
represent around 43% of the TOC. In comparison with the average of the period 2010-2013,
the livestock cost in 2014 increased by 12%.
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Table 4.10.3 Economic performance of the French aquaculture sector: 2008-2014.

Variable

2014/(2008-13)

()
=
o
o
£
~
8
=
o
=
T
EN

Development

Income (million €)

Turnover 792.7 8008 8759 8264  833.9 93% |= 1%l= 1%
Other income 502 367 505 558 461 sulv  arulv 5%
DN 450 351 2773 176 165 NN - el
Total income 887.8 8725 9543 8998  896.5 100% |= 0%|l= 1%

Expenditures (million €)

Wages and salaries 133.1 1269 126.0 127.0 1358 15% |4 7% | 6%
Imputed value of unpaid labour 102.2 1114 101.8 1153 1219 14% | 6% | 13%
Energy costs 220 242 26.6 26.5 285 3% |4 7% | 15%
Repair and maintenance 25.9 24.7 23.9 22.8 23.9 3% | 5%|= -2%
Raw material: Feed costs 51.3 61.9 56.8 41.8 45.3 5% |4 8% |+ -14%
Raw material: Livestock costs 203.0 2145 2152 1818 227.8 25% | 25% | 12%
. Otheroperationalcosts 946 1264 1288 1355 817 9|7 A0%[T | 33
Total operating costs 632.1 690.1 679.0 650.7 664.9 74% |= 2% |= 0%

Capital Costs (million €)

Depreciation of capital 847 804 183.6 1744 1756 20% |== 1% | 34%
Financial costs, net 8.5 30.3 32.9 21.5 20.6 2% | -4% = -12%
Extraordinary costs, net 2.2 2.2 2.8 2.4 2.7 0% | 13% | 13%

Capital Value (million €)

Total value of assets 1054.6 1066.5 1080.7 1027.2 1079.4 120% |4 5% |=— 2%
Net Investments 655 80.3 65.2 94.7 76.3 9% | ¥ -19% |= 0%
Debt 684.8 6644 6789 6655 644.6 72% ¥ 3% | 4%

Input & Production (thousand tonnes)

Raw material: Feed 51.1 56.5 52.3 28.4 37.9 il 34% |~ -19%
Raw material: Livestock 81.8 88.3 66.1 47.8 45.5 G 5% -36%

Performance Indicators(million €)

Gross Value Added 446.1 385.6 4752 473.8 4728 53% |= 0% | 6%
Operatingcash flow 255.7 1824 2753 249.1 2316 26% |V 7%= -4%
Earning before interest and tax 171.0 102.0 91.7 74.7 56.0 6% |¥ 25% | -49%
Net profit 162.5 71.6 58.8 53.2 35.5 4% |+ -33% |+ -59%
Capital productivity (%) 423 36.2 44.0 46.1 43.8 v -5% [ 4%
Return on Investment (%) 16.2 9.6 8.5 73 5.2 - -29% |+ -50%
Future Expectation Indicator (%) -1.8 0.0 -11.0 -7.8 9.2 L -19% |+ -79%

Source: EU Member States DCF data submission

Despite the considerable uncertainty regarding future production, subject to natural hazards,
professional reinvested to renew their outdated equipment. The item “depreciation of capital”
increased by 34% in 2014 on average 2010-2013. The variability of output also makes
cautious professionals on the bank loans. They reduced their level of debt by 4% in 2014
compared to the average 2010-2013.
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Figure 4.10.3 Economic performance for France: 2008-2014

Source: EU Member States DCF data submission

French aquaculture sector made a positive net profit and had a positive EBIT in 2014 but this
indicator is in sharp decline (-59% decrease by 2014 compared 2010-2013). The overall net
profit decreased by 59% in 2014 compared to 2010-2013. In global, return on investment
remains positive but the trend is down (-50% in 2014 compared to 2010-2013).

4.10.5 Main species produced and economic performance by segment

Main species of French aquaculture sector are pacific cupped oyster, blue and Mediterranean
mussel, rainbow trout. The weight of Pacific cupped oyster (46% of the volume, 61% of the
value) remains important despite the recorded mortality since 2008.

Weight Value

5%
4%

12%

® Pacific cupped M Pacific cupped
oyster oyster

16%
M Blue mussel = Blue mussel

= Rainbow trout M Rainbow trout

M Others H Others

Figure 4.10.4 Main species in terms of weight and value in French production: 2014.

Source: EU Member States DCF data submission
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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 has stabilized around €12.8/kg.

For pacific cupped oyster, after stability for some years before 2011, the price increased by
20% in 2011 and then 24% again in 2012. The increase was 3% per year in 2013 and 2014.
Throughout the period, an increase of 70% of the price of oysters is observed. This is an effect
of the decreasing production sales due to mortalities of juveniles since 2008. The price of
oysters seems to have reached an upper limit for the consumer market.
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Figure 4.10.5 Average prices for the main species produced in France: 2008-2014.

Source: EU Member States DCF data submission, 2016

The most relevant segments in the French aquaculture are Oyster bottom (segment 1), Mussel
bottom (segment 2), Trout on growing (segment 3) and Trout combined (segment 4).

Segment 1: Oyster bottom

Companies in this segment are very heterogeneous (i.e. in terms of size, turnover, etc.), 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. In response of mortalities of spat, hatcheries select and produce more
resistant diploid or triploid spats. The production of triploids spat is dominant. 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 segment consists of 1 860 enterprises and 5 863 FTE. The sales production volume was
106 794 tonnes with a corresponding turnover of €522 million. The production volume
accounts for 44% and the value accounts for 58% of the total French production.

Since 2008, the French oyster industry is facing to 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. To cope with these mortalities,
several strategies have been implemented. Some companies which have leasehold to collect
spat, have increased the number of spat collectors. The work of collector is labour intensive.
So, this strategy has conducted to increase the number of seasonal employment. Due to the
necessity to handle the supply of natural spat, the demand for spat collection leaseholds has
increased and caused a strongly progression of the transfer price between oyster farmers. In
complement or not with natural seed, the purchase of juveniles in the hatcheries offered a
solution in terms of diversification of oyster juvenile. The consequence is the augmentation of
the value of the livestock.

Considering it takes 3 years to produce an oyster, the impact of these mortalities on the
economic performance will be measured in 2012 and following years. Firms have received
subsidies in order to purchase the spat. Since 2012, the enterprises have resumed their
investments. Investments in spat and materiel explain the progression of the total value assets
(figure 4.10.6). Turnover to total income ratio reach 92% and profitability was rated 5% in
2014 (-6 point/2010).

Segment 2: Mussel bottom

The second most important segment is the mussel bottom and consists of 287 firms and 1079
FTE in 2014. Since 2010, the production of mussel is decreasing. This decline was due to
unfavourable weather causing a deficit of production and poor quality of mussels (2011, 2012).
The deficit comes also from the resurgence of predators (sea-star) in some areas of production
(Channel and Atlantic coasts).

In 2014, the sales production volume is 59 897 tons with corresponding turnover of €116
million. This cultivation represents 83% of the value of French mussel turnover and 82% of the
weight. Due to the slump in sales, the performance measures indicates decline between 2010
and 2014 in terms of gross value added (-20%), earnings before interest and tax (-61%) and
net profit (-68%).

Segment 3: Trout on growing

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
commercial 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, the increase of
feed cost limit margins and profitability of the activity. Large scale production has the capacity
to support on-going technological development and improved productivity.

The third segment, trout on growing, is 24 514 tonnes bringing about a total turnover of €75
million. It represents 71% of the whole trout aquaculture in weight and 66% in value. This
segment accounts 201 enterprises for 572 FTE or 60% of the total trout FTE. Since 2010, the
economic situation in this segment had developed unfavourably. The turnover (-11%), sales
volume (-16%), the total value of assets (-1%) and the total number of FTE (-17%) are
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decreasing between 2010 and 2014. It was also proportionally the lesser performer in
operating cash flow (9% of the income) and net profit (4%). Currently, the equipment and
investments are little renewed. The level of depreciation of capital and total asset are the
lowest since 2010. With a better income and lesser operating costs in 2013, earnings before
interest and tax, net profit became positive 2013.
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Figure 4.10.6 Structural development French aquaculture sector: 2008-2014.

Source: EU Member States DCF data submission

Segment 4: Trout combined

The trout combined activities complete the global trout production with a total income of €33.7
million and a sale volume of 9 937 tonnes in 2014. The segment consists of 97 firms and 375
FTE. The same decreasing trend between 2010 and 2014 as in the trout on growing segment is
observed regarding total sales production (-12%) and total of value of assets (-12%).
However, a slightly increase of the turnover is observed (+1%). The enterprises in this
segment remain profitable in 2014 with a positive net profit.
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Table 4.10.4 Economic performance of main French aquaculture segments: 2008-2014 (in million €).

2 a _
Variable E § E g
3 N E S
S o se
5 H 3
X S a8
Trout combined
Total income 39.7 40.3 37.7 38.8 39.7 100% |=—= 2% |=— 1%
Gross Value Added 17.1 16.2 14.2 12.8 14.6 37% | 14% | -3%
Operating cash flow 5.1 6.4 6.4 2.4 4.5 11% | 89% | -11%
Earning before interest and tax 2.3 3.8 4.7 0.3 1.5 4% | 394% | -46%
Net profit 2.2 3.0 1.8 -0.4 1.3 3% | 419% | -22%
Total sales volume (thousand tonnes) 11.3 10.9 8.6 9.9 9.9 = 0% |= 2%
Trout on growing
Total income 85.4 86.4 87.4 92.8 77.8 100% |+ -16% | -12%
Gross Value Added 20.5 10.2 20.4 29.1 20.7 27% |~ -29% | 3%
Operating cash flow 7.7 -5.8 5.7 3.2 7.1 9% | 120% | 163%
Earning before interest and tax 4.8 -10.0 2.5 -8.9 4.3 6% | 149% |2 250%
Net profit 4.1 -12.6 1.2 -9.9 3.2 4% | 132% | 173%
Total sales volume (thousand tonnes) 29.1 25.3 24.8 24.5 24.5 = 0% |~ -5%
Mussel Bottom
Total income 176.8 137.4 135.6 122.5 122.7 100% |= 0% |= -14%
Gross Value Added 138.2 96.1 100.7 93.0 85.2 69% | 8% | -20%
Operating cash flow 89.8 53.2 61.4 59.7 49.6 40% |~ -17% | -25%
Earning before interest and tax 65.6 31.1 16.6 28.3 13.8 11% | -51% | -61%
Net profit 63.1 24.3 9.1 23.4 9.5 8% | -59% | -68%
Total sales volume (thousand tonnes) 81.5 67.9 64.4 60.7 59.9 = -1% | -13%
Oyster Bottom
Total income 468.0 523.8 589.6 568.0 566.2 100% |= 0% | 5%
Gross Value Added 203.2 227.0 289.2 289.9 301.5 53% | 4% | 19%
Operating cash flow 100.1 114.0 173.1 158.6 146.2 26% | -8% | 7%
Earning before interest and tax 58.9 70.5 68.6 59.1 42.1 7% | -29% | -35%
Net profit 53.7 53.8 51.5 46.9 30.0 5% | -36% | 42%
Total sales volume (thousand tonnes) 129.5 126.9 1184 110.9 106.8 - -4% = -12%

Source: EU Member States DCF data submission
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Figure 4.10.7 Economic performance indicators for the main French segments: 2008-2014.

Source: EU Member States DCF data submission

In Figure 4.10.8, the operational cost structures for the four French segments are presented.
Segment 1: Oyster bottom

Livestock is the main cost (36% 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. The important demand of spat and the increase in
prices spat (natural and hatchery - figure 4.7.9) cause an increase of 19% of the cost of the
livestock between 2010 and 2014. Wages and value of unpaid labour is a high cost (32% of
the total costs), depreciation of capital was rated to 20% as in 2010. Despite the mortalities,
enterprises seem to be more optimistic and invest since 2012. The weight of the depreciation
of capital increased from 10 to 20% of the total costs. The amounts of the investments were
multiplied by 2.5 between 2010 and 2014.

Segment 2: Mussel bottom

The most important operational cost items are wages and salaries and the imputed value of
unpaid labour, which are higher than the operating costs. Investments are important for this
activity. The depreciation of capital item attains 33% of the total: operating costs and
depreciation of capita. In the case of mussel farming, the spat supply is exclusively on wild
source, so the livestock costs are very limited (9%).
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Figure 4.10.8 Cost structure of the main segments in France: 2014.

Source: EU Member States DCF data submission

Segment 3: Trout on growing

The trout on growing segment show the traditional cost composition for freshwater aquaculture
industry, where the main cost components are feed which covers 44% of the total operational
costs in 2014. Anticipating the augmentation of price, firms had purchased and stocked more
feed in 2011 and 2012 (50% of total costs).

Segment 4: Trout combined

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 (35% of the total: operational costs and depreciation of
capital in 2014) while livestock costs are low (2%). The second and third operational cost
items are the depreciation of capital and wages and salaries.
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Figure 4.10.9 Feed and livestock prices for the main French segments: 2008-2014.

Source: EU Member States DCF data submission
4.10.6 Trends and triggers

Current production trends and main drivers

In the oyster sector, since 2008, the mortalities of spat has impacted noticeably the
production. 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. The control of stocks in
breeding and in particular for the supply of spat is still a major issue. 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.

Although mussel production are characterized by a decrease since 2010, the production is in
regular progress on the whole decade, due to the contributions of the off-shore techniques.
The mussel mortalities observed in Pertuis Breton and Bay of Bourgneuf are worrying for
concerned mussel producers but also for all mussel farmers who are afraid about a possible
propagation. As with any environmental hazard, the prevention methods or the tools for
reducing the economic consequence are limited.

The freshwater production has shown a downward trend of production over the years, the
number of firms and employment decreased (365 units to 298 from 2007 to 2014). Total
production has declined compared to the production of 1995, due to a non-competitive
production cost, of volatile global prices and the difficulties with installing or expansion
encountered (conflicts of uses, binding regulations, strong competition from other imported
fish, etc.). Developing for a sustainable production is done with the respect of constraints
related to the Water Framework Directive (WFD), the Water Act at national level, sanitary
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regulations. French fish farmers hope that these different efforts will be adequate to
consolidate the positive economic results observed in 2014 and the demand of the French
consumers for quality fish.

In all sectors, rising up the production of aquaculture will benefit from increasing the number
of farming sites. This will be made easier by simplifying the administrative procedures for
aquaculture authorisation, by a better integration of aquaculture activities in the regional
development planning.

Market structure

The reduction of oyster quantities leads modifications on market structure. Price of ongrowing
and adult oysters continue to increase in 2013 and 2014 between oyster farmers and on the
different markets (sell-through, retail-chains, exportation). In 2014, France exported 11 193
tonnes of oysters and imported 6 295 tons, what released a €75 million 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.

French mussel production is not adequate to meet the national demand. The imports of
mussels (53 437 tonnes in 2014) mainly, from Chile, Netherlands and Spain exceed widely the
exports (2 855 tonnes) revealing a €68.4 million trade deficit. 33% meadows of the imports of
mussels concern frozen mussel or in can.

For fifteen years, the marine fish sees its production stagnate or decline, even though more
than 80% of fish consumed is imported. A forty companies are involved in marine finfish
aquaculture (including hatcheries), on 50 sites along the Atlantic and Mediterranean coasts,
but the sector is now very focused on less than a dozen of the companies that realize the three
quarters of sales. 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.

Issues of special interest

The oyster mortalities lead to intensify the French research on the development of resistant
oysters. This research is conducted by public institutions (including the Ifremer) and by the
French private hatcheries.

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 quality of the water remains crucial for the development of aquaculture.

Outlook for production and trends

In the oyster sector, the situation of mortalities of spat is continuing. Since 2008, the supply of
spat and the management of the stock remains a crucial issue. In 2015 and 2016, a high

mortality of mussels observed in the West of France (Pertuis Breton, Bay of Bourngeuf) is
continuing.
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Shellfish farmers dread climate change increasing risk of epizootic and the emergence of
diseases in the marine environment. This climate change will affect the environmental
parameters: temperature change on ocean acidification, on rainfall and therefore the salinity
and the concentration and nutrient quality. This will have consequences on future aquaculture
output and on the economic results. Hedging instruments to address environmental risks are
not suitable or efficient. A reflexion of France on the establishment of tools will be carried out.
These instruments must be compatible with EMFF.

The Operational Programme (OP) "Fisheries and Maritime 2014-2020" for support from the
European Maritime and Fisheries Fund (EMFF) in France aims at achieving key national
development priorities along with the "Europe 2020" objectives. The OP addresses the general
reform of the Common Fisheries Policy (CFP) and the development of the Integrated Maritime
Policy (IMP). Funding will aim at promoting more competitive fisheries and aquaculture sectors
based on knowledge, innovation and high employment, and promoting a more efficient use of
resources through the sustainable development of its fisheries and aquaculture sectors.
Funding will also go to projects that improve the livelihood of fishing communities by increased
support for Fisheries Local Action Groups (FLAGs), and to supporting French public bodies in
enforcing CFP rules and providing sound data for the management of the fisheries and
aquaculture sectors. In comparison to the past, the accent is stronger on the preservation of
resources and the marine environment, climate change, and shifting towards a low-carbon
economy, as well as on the development and competitiveness of businesses and in particular
SMEs. The programme covers the whole territory of France, including its outermost regions
(Martinique, Mayotte, Guadeloupe, French Guyana and Réunion) and overseas communities
(Saint Martin). The total OP budget is €774 353 018, a 76% from the EU contribution and 24%
from the national contribution.

The French OP is organised around 6 finding priorities:

- Union Priority 1 (UP1): €150.9 million (25.7% of total EMFF allocation) will aim at a better
balance fisheries activities and environmental protection and sustainability. The accent is put
on innovation, energy savings and scientific knowledge. The OP also addresses fleet capacity
by adjusting fleet capacity to resources, modernisation of the fleet, investments in port
infrastructures in line with requirements under the discards ban, and improving traceability of
fisheries products and processing.

Union Priority 2 (UP2): €88.8 million (15.1% of EMFF allocation) will go towards meeting the
objectives of the French national strategic plan for aquaculture that aims at boosting
competitiveness and sustainability of the French aquaculture sector. Actions will aim to
improve communication in the aquaculture sector, improve territorial cohesion of aquaculture
in the French territories and boost the development of aquaculture in outermost regions.
Support will focus on three national objectives: technological development, innovation and
knowledge transfer, competitiveness and viability of aquaculture enterprises and protection
and restoration of biodiversity.

Union Priority 3 (UP3): €122.3 million (20.8% of EMFF allocation) will go towards compliance
with CFP rules regarding control and data collection. Funding will go towards improving the
collection and management of data, including through the rationalisation of data bases, to
improve scientific assessment of stocks and to implementing the action plan for control which
will reinforce administrative capacity and the effectiveness of fisheries control and inspection.

Union Priority 4 (UP4): €22.6 million (3.8% of EMFF allocation) will help ensuring better
territorial cohesion of fisheries and aquaculture. Actions will aim at: maintaining and creating
new jobs, reinforce the position of fisheries and aquaculture within the development of
coastal territories, strengthening the FLAGs network and increasing added value through
innovative projects and research.
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- Union Priority 5 (UP5): €163.2 million (27.8% of EMFF allocation) will go towards improving
the marketing, diversification and valorisation of seafood products. The French OP gives a
central role to producer organisations (PO) that currently place almost 50% of the French
production on the market, through the implementation of production and marketing plans,
the reinforcement of POs across its territory (both mainland and outermost regions).
Compensation for additional costs in the six French outermost regions has more than doubled
compared to the 2007-2013 period.

- Union Priority 6 (UP6): €5.3 million (0.9% of EMFF allocation) will go towards strengthening
the efficiency of maritime surveillance and widening the network of marine protected areas
and improving knowledge on the marine environment and interactions with human activities.

- €34.8 million (5.5% of EMFF allocation) are allocated to technical assistance in order to
reinforce the implementation system, ensure efficient administration of the EU funding,
including support to reducing burden on beneficiaries, improving e-administration and
publicity and information measures.

The strategy for UP2 is anchored in a comprehensive national strategic plan for aquaculture. It
is concentrated on technological development, innovation and knowledge transfer,
competitiveness and viability of aquaculture enterprises, and protection and restoration of
biodiversity. By 2023, aquaculture activities are expected:

- To reinforce the place of aquaculture in French territories and develop the employment:
shellfish farmers and fish farmers are actors involved in water quality and aquatic
ecosystems. Their role of environmental observation should facilitate the integration of
aquaculture activities in the territories;

- Develop sustainable aquaculture production activities by supporting farmers in the
improvement of environmental performance and the implementation of risk management
tools;

- Increase the value of products throughout the value chain: the French market for aquatic
products (fisheries and fish farms), highly dependent on imports, has substantial growth
opportunities for the different aquaculture sectors, subject to offer consumers guaranteed
products to their origins, production conditions and their health and organoleptic qualities;

- Increase and share expertise, knowledge and innovation for development of aquaculture
activities. The development of this sector is largely based on research, development and
innovation. These different points should be shared with society and consumers. Many
aquaculture issues require improved knowledge: shellfish mortality, feed efficiency in fish
farming, effluent limitations, closed circuits, new adapted species or descent, supply
management spat, etc.

Several national and regional measure of EMFF are proposed to aquaculture enterprises.
Concerning the national measures: measure 47 (innovation, €5.7 million for the national
contribution (NC) for 2016-2020), measure 51a (mapping census for the best aquaculture
sites, €1.9 million NC), measure 56 (animal health, €2.7 million NC), measure 57
(insurances, €500 000 NC). For regional measures in continental regions: 48 (investments
in aquaculture enterprises), 50c (networking) 51 b, ¢, d (increasing the potential of
aquaculture sites), 68 (marketing) and 69 (processing) with €2.3 million NC for the
programming period.

For 2014 to 2023, the French expected growth objectives are:
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- An increase of 8 000 tonnes by 2023 with maintaining of shellfish production and
increasing fish farming and seaweed production;

- An increase of €80 million of value by 2023.

Nevertheless, a lot of external factors could influence the level of production such shellfish
mortality, price volatility, environmental hazards. So, these increases are the maximum values
possible by 2020.

Concerning the effect on FTE, funding will aim at developing attractiveness of jobs in the
aquaculture industry, encouraging evolution from part-time employment to full-time
employment through diversification of activities, supporting installation of young entrepreneurs
and improved access to training. The objectives are to maintain 10 000 FTE and create 500
new FTE.

In term of environment, two objectives are to promote sustainable exploitation of the aquatic
environment through support to collective actions aimed at improving water quality and to
improve aquaculture techniques to minimize environmental impacts.

4.10.7 Data Coverage and Data Quality

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 15% overall (from 16% to 25%) and could be realised for the main
segments. Apart from production and employment, economic data are not transmitted for
some segments in 2014: mussel raft and long line, and other shellfish on long line. The low
sampling rate (6%), leading to high CV’s explains this result. Enterprises in these segments
are located on Mediterranean coast where the enterprise accounts management centres have
started to collect the additional data needed for our economic collection in 2012. In addition,
many enterprises are individual units and don’t have accounting records. The effort in order to
consolidate the sample must be reinforce in the future.

For year 2014, the socioeconomic data of 439 enterprises in the shellfish farms segments was
collected (274 in 2010) representing 15.8% of the population. The main segments had an
appropriate sampling rate, giving a good precision.

The socioeconomic data of 3 enterprises in the marine fish segments was collected, covering
the sea bass and sea bream segments. The achieved sampling rate low for the cage segment
(25%) representing a limited population of 15 enterprises with a high variation from small
farms to very important ones, giving a poor precision. Due to restructuration for one big size
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enterprise, the very small population (5 units) of the sea bass - sea bream hatcheries &
nurseries segments can’t be provided properly since 2012.

The socioeconomic data of 58 enterprises in the trout segments was collected for year 2014,
representing 19.5% 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.

Data availability

Decision to consider shellfish farms in “oysters” or “mussels” segments is based on the
turnover ratio of one of these species group to the overall turnover; otherwise the firm is
included in “other shellfish”. Since 2010, this minimum ratio was fixed to 60% of the total
turnover but segmentation was not updated for years 2008 and 2009 to respect this level.

For the period 2010-1014, 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 7 segments corresponding to 15% of the total
turnover in 2014. 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.

Confidentiality

Production data (in weight and value) are assed via an exhaustive survey realised by the
statistical service of French fisheries organisation. This survey is registered to the national
committee for statistical information and must follow rules for statistical confidentiality:
published results aggregated from a minimum of 3 enterprises and one unit doesn’t represent
more than 85% of the group total.

As part of the DCF data rely on production, segments defined by France try to follow this rule,
by example: “Other marine fish” segment is a mix of some enterprises quite different one to
another in size and grown species.

But some situation of statistical confidentiality may still occur when data within segment are
disaggregated, by example: number of enterprise by employment size.

Differences in DCF data compared with other official data 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, including shellfish spat collected
from sea.

Economic data transmitted in the DCF program are reporting in one hand the whole sales (in
volume and turnover) from the enterprises: adults products sold for human consumption or
river restocking for fresh water fish, animals (adults or juveniles from nurseries or shellfish
spat) sold from one farm to another one which will carry on subsequent rearing up. In another
hand, economic data include livestock bought (in volume and cost) by enterprises from other
farmers.
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The ratio livestock costs on sales turnover is 27% in shellfish farming (mainly oyster segments
representing 61% of the overall turnover) and 6% in fish farming (mainly trout segments).

This explains the main difference between Eurostat production data and DCF turnover figures.
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Figure 4.10.10 Comparison of DCF data with EUROSTAT data for France: 2008-2014
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4.11 Germany
4.11.1 Summary
Production volume and value

In total, the German aquaculture sector produced around 26 200 tonnes in 2014 and 25 400
tonnes in 2013, which means a huge decrease compared to39 200 tonnes in 2011, but only a
slight decrease compared to 26 500 tonnes in 2012. The main reason for this fluctuation is the
fluctuation in blue mussel production, which is very much depending on natural conditions.
Production of fish from freshwater remains more or less stable at about around 20 000 tonnes.
The main species are trout with 10 600 tonnes, carp with around 5 200 tonnes and blue
mussel with 5 300 tonnes in 2014. As specific data collection under DCF regulation in Germany
is restricted to the mandatory marine sector, only for blue mussels reliable data on the
economic situation of the segment is available. For the other segments only data collected
under the Eurostat Aquaculture Statistics regulation are available, which means mainly the
production volume.

Production value for the blue mussel segment was about €8.7 million in 2013 and €15 Million
in 2014, while volume was just increasing from 5 200 tonnes to 6 900 tonnes in 2014. So the
increase in terms of value reflects a huge increase in prices paid to the producers.
Unfortunately, the production and volume and value figures are maybe not correct, as Eurostat
data only show 5.2 tonnes production in 2014 with a value of €10.4 million. This issue, also
relevant for 2013, is discussed in the data quality part of this chapter. In the following
chapters only the blue mussel segment is analysed, as there are no reliable data except for
production volume for the other segments. Wherever reliable data or knowledge on the other
segments are present, it is documented in the relevant section of this text.

Overall industry structure and employment

The majority of enterprises are quite small, less than 10% of companies produce more than 5
tonnes per year. This means that profit maximization is not the main aim for the aquaculture
production, but a more or less stable production, often not serving as the main income source.
Many producers also combine aquaculture with gastronomic activities. Reliant figures on
employment are not available, as Germany only reports marine aquaculture data, but some
figures have been included in the last EU-Aquaculture report.

The marine sector consists mainly of blue mussel producers, holding licenses from the states
Lower Saxony and Schleswig-Holstein. These licenses are given for a restricted time and
producers are obliged to form producer organisations, that have to pay license fees of more
than 300 000 € per year.

Main segments

The main segment is blue mussels on bottom in the marine sector, trout and carp for the
freshwater. Trout stand for more than the half of German fish production in aquaculture
facilities, carp for around a quarter.

Current production trends and main drivers (Trends and triggers)

Blue mussel production relies mainly on the natural seed. Seed mussel are collected and
transferred to dedicated cultural areas. As the seed fall in the 21 century was almost quite
bad, producers started to collect mussel seed by longlines, which actually is on the edge or
below of profitability. During the grow-out time of about two years mussels are susceptible to
the natural conditions in the German North Sea. One serious storm can easily diminish one
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third of the mussels stored on the seabed. Increase of extreme weather conditions and further
shortage of seed mussel may affect this business seriously.

The freshwater sector mainly suffers from diseases, predators like cormorant, lack of
successors and a lack of concentration in order to increase market power and thereby producer
prices. Economies of scale do not occur due to the small production unit. Carp is a seasonal
and regional fish, with decreasing demand for, also reflected in the low prices for this species.

Outlook

As long as there is no political will to establish new aquaculture facilities with serious measures
taken to achieve increased targets for production, the sector will likely not expand. Mussel
production will further rely on the seed fall, which is effected by harbour constructions and
ocean dumping of sand dredged from river beds like the Elbe in the near of cultivations areas.
Long and demanding license procedures, together with the competition of off-shore wind farms
and tourism in marine areas and traditional agriculture and other uses of ground onshore,
along with the lack of new water rights, are main obstacles for the development of the sector.
As the sector is so small in Germany compared to agriculture and industry, one could not
expect any major changes in the effort of administrations and political bodies to support the
sector. Some states have at least started to create priority areas for aquaculture facilities in
their spatial planning. To the view of the expert writing these lines traditional aquaculture is
more or less seen as folklore and not as a field for business development.

4.11.2 Production and sales

The main species are trout with 10 600 tonnes, carp with around 5 200 tonnes and blue
mussel with 5 300 tonnes in 2014. As specific data collection under DCF regulation in Germany
is restricted to the mandatory marine sector, only for blue mussels reliable data on the
economic situation of the segment is available.

Production volume in the mussel segment is very much depending on natural conditions, in

particular the seed fall. Producers are used to it and do think in longer terms. In good years
reserves are created for the years with less income.

Table 4.11.1 Production and sales for Germany: 2008-2014.

Change Develop.
Variable 2008 2009 2010 2011 2012 2013 2014 13-14 2014/(08-13)
RetenirRah s i) | 937, W02 W6 362 4 83 T3
Marine
Shellfish 6.8 4.0 4.9 19.2 6.7 5.2 6.9 | 32% |+ 10%
Freshwater 37.0 36.3 35.7 17.0 18.7 20.1 204 |= 2% G -26%
Production value(million €) %3 %40 940 1030 509 1039 1098 |a 6% )& 13
Marine 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |= 0% = 0%
Shellfish 9.7 5.0 4.1 27.8 9.5 8.7 15.0 | 72% |4 31%
Freshwater 86.6 88.9 89.9 75.2 81.4 95.2 949 |= 0% E 10%
Hatcheries & nurseries (million units ) 6,284 143 164 25 { 4
Eggs 2,649 43 36 117
Juveniles 3,635 100 128 88

Source: EU Member States DCF data submission and Eurostat, 2016
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4.11.3 Main species produced and economic performance by segment

The following tables just reflect the situation in the blue mussel segment, as economic data for
the other segments are not reported and also not present to the public in Germany. Also in
here the mentioned fluctuation in the economic development of the blue mussel sector is
obvious.

Table 4.11.2 Economic performance of the German aquaculture sector: 2008-2014.

Variable

2014/(2008-13)

]
£
Q
Q
&
~
o]
=
o
=
)
X

2014-13
Development

Income (million €)

Turnover 97 50 41 2738 9.5 8.7 15.0 100% | 72% |4 39%
Otherincome 01 00 0.0 0.0 00 00 0.0 0% |= 0% | -100%
L Subsidies 00 00 00 00 00 00 00 0%|=  0%|¥ -100%
Total income 9.8 5.1 4.1 27.8 9.5 8.7 15.0 100% | 72% | 38%
Expenditures (million €)
Wages and salaries 3.1 2.9 2.9 3.6 3.2 3.0 33 22% | 12% | 6%
Imputed value of unpaid labour 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0% |= 0% |=— 0%
Energy costs 1.2 0.5 0.3 2.2 1.9 0.3 0.4 3% | 26% ¥  -58%
Repairand maintenance 0.6 0.3 0.4 0.8 0.7 0.8 1.0 7% | 25% | 68%
Raw material: Feed costs 00 0.0 0.0 0.0 0.0 0.0 0.0 0% |= 0% |= 0%
Raw material: Livestock costs 00 04 0.0 0.0 0.0 0.0 0.0 0% |= 0% = -100%
..Otheroperationalcosts 141109 18 18 20 42 2sk|la  1oxla 183%
Total operating costs 6.3 5.3 4.4 8.3 7.5 6.1 8.9 60% | 47% | 41%
Capital Costs (million €)
Depreciation of capital 1.5 04 11 2.9 2.9 24 24 16% |=— 0% |2 28%
Financial costs, net 0.3 0.2 0.1 0.3 0.3 0.2 0.2 2% |= 0% | 9%
Extraordinary costs, net 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0% |= 0% |=— 0%
Capital Value (million €)
Total value of assets 147 143 118 255 240 225 21.0 140% |+ 7% | 12%
Net Investments 0.5 0.1 0.0 1.5 0.4 0.9 1.8 12% | 100% |&  216%
Debt 40 29 27 5.5 5.0 54 49 33% |7 9% |&  16%
Input & Production (thousand tonnes)
Raw material: Feed 00 00 00 0.0 00 00 00 = 0% |= 0%
Raw material: Livestock 00 0.6 0.0 0.0 0.0 0.0 0.0 = 0% = -100%
Performance Indicators(million €)
Gross Value Added 6.6 2.7 2.5 23.1 5.2 5.6 9.3 62% | 68% | 23%
Operating cash flow 35 02 -03 195 1.9 26 6.0 40% |4 132% |4 34%
Earning before interest and tax 20 -06 -14 166 -1.0 0.2 3.6 24% | 1699% | 38%
Net profit 1.7 08 -15 163 -1.2 00 34 23% |4 8025% |4 40%
Capital productivity (%) 45.1 187 215 90.6 21.6 247 445 Y 80% | 20%
Return on Investment (%) 136 4.1 -11.8 65.1 -4.0 09 173 o 1824% | 74%
Future Expectation Indicator (%) 7.2 19 91 -5.5 -104 6.7 -29 Y 57% | 58%

Source: EU Member States DCF data submission
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As the number of licenses in the mussel segment are fixed and most costs items are more or
less fixed, the development is quite stable. Only if the number of years with low income
becomes too many, some companies come into serious problems. If they can’t survive, the
license is taken over by one of the other companies normally, as the producer organisations
are responsible for the licenses and all companies are member of one of the two.

70 ~ - 300

60 - - 250
< 50 -
o) -
£ 200
> W
£ 40 2
b= - 150 §
€ 30 - 8
_O e
g- - 100
S 20 -

10 - 50

0 - T T T T T -0

2008 2009 2010 2011 2012 2013 2014
. Male FTE N Female FTE i |\/l€a N Wage

Figure 4.11.1 Employment trends for Germany: 2008-2014.

Source: EU Member States DCF data submission

Table 4.11.2 shows numbers of economic performance, simply reflecting the already
mentioned situation. On average the segment is still profitable, and very good years can
overcompensate years of lower income. 2014 was a quite good year in terms of income. In
general an income of around one million Euro per company and vessel is needed on average.
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Figure 4.11.2 Economic performance for Germany: 2008-2014

Source: EU Member States DCF data submission
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As Figure 4.11.2 shows, the development of the segment almost completely relies on natural
conditions, and very good years change with quite bad years in terms of income, which then is
reflected in the productivity figures.

The price for blue mussels is very much depending on quality and supply from other countries,
as almost all production is sold via the auctions in Yerseke/The Netherlands.

3.0

€/kg

2.0 +

et Blue mussel

1.0

0.0

2008 2009 2010 2011 2012 2013 2014

Figure 4.11.3 Average prices for the main species produced in Germany: 2008-2014.

Source: EU Member States DCF data submission
4.11.4 Trends and triggers
Current production trends and main drivers

As mentioned, blue mussel production depends on natural conditions. Freshwater aquaculture
is more or less stable, also facing the problem of succession. Some new trends are the use of
heat from biogas facilities for aquaculture purposes, mainly in order to get higher subsidies for
the biogas production. Furthermore, some currently small enterprises try to start innovative
production, e.g. for shrimp aquaculture in order to have fresh shrimps supply with German
products, as the prices are quite high.

Outlook for future production trends

Germany stated in its national aquaculture strategy concrete production goals:

Increase of total production from around 26 500 tonnes to 52 000 tonnes in 2020
Increase in the freshwater sector by 148%

Marine fish farming from less than 50 tonnes to 1 000 tonnes in 2020
Mollusk production increase by 144% until 2020

This goes along with the aim of better marketing of aquaculture products, development of
licensing guidelines and training of administrative actors, research in improved production
technologies and vaccines for fish diseases, a coordinated research strategy, coordinated
spatial planning etc.

Compare this aims with the development of the past, production targets seem to be
completely unrealistic. Blue mussel as well as freshwater licenses are still an issue of
administrative obstacles. No initiative to ease the license procedure is known to the expert.
Only one state has designated areas for aquaculture facilities so far. A coordinated national
research strategy exists. But a plan of a national competence center for aquaculture has been
denied by federal ministerial representatives. As aquaculture, in particular the fresh water
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Figure 4.19.6 Structural development Structure of the Dutch aquaculture sector: 2008-2014.

Source: EU Member States DCF data submission

In Table 4.19.1, the economic performance of the Dutch shellfish segments is shown. From the
table it can be seen that the gross value added is positive for the shown segments, and overall
production, income and profit shows a significant increase compared to 2013.
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