Ifremer

French Marine-Related
Economic Data 2007

Scientific editor : Régis Kalaydjian

December 2008



—Ifremer French Marine-Related Economic Data 2007

Ifremer — Centre of Brest
Marine Economics Department
BP 70

F — 29280 Plouzané
www.ifremer.fr/drvsem

Authors

Ifremer: Régis Kalaydjian, Eléonore de Martin, Fabienne Daurés, Sophie Girard, Rémi
Mongruel, José Perez, Marie Planchaut, Olivier Thébaud

Cemagref: Jeoffrey Dehez, Bénédicte Rulleau
The authors are very grateful to the persons they could contact in administrations, public

organizations, industry associations and companies, for their major contribution to this report.
December 2007



—Ifremer French Marine-Related Economic Data 2007
Contents

FOREWORD BY JEAN-YVES PERROT, IFREMER CHAIRMAN...... oot 3
INTRODUCTION BY REGIS KALAYDJIAN, SCIENTIFIC EDITOR OF THE REPORT...... 4
A FOCUS ON:

RENEWABLE MARINE ENERGY ..ouiitiiiiiiiie ettt et e e e e et st seesem s e e s e snseaneees 6
INDUSTRIAL SECTOR:

SEAFOOD PRODUCT S ...ttt eee ettt e e e et et st e et e e e e et s et e ese e et s et eensaanreenrsrnsees 13
EXTRACTION OF MARINE AGGREGATES . ... 28
ELECTRICITY GENERATION . ..ottt et e e et et e s ee e e e s e s e e e s ensens 32
SHIPBUILDING AND REPAIR. ..ottt e et e et e et e et s e st e s et e et e eaeens 35
MARITIME CIVIL ENGINEERING ...ttt ettt e e e et e ae s e s e e e e eaaas 45
SUBMARINE CABLES . .. oottt ettt ettt et t e esa s et aa st ea et staenraans 48
OFFSHORE OIL AND GAS-RELATED INDUSTRY ..ottt e e e rens 51
COASTAL TOURISIM. ..ttt ettt e e e e et et et e et e et s et s et s eneeat e sa s e e s st s st seraeenees 55
MARITIME AND RIVER TRANSP O R T ..eii ittt ettt e e e e e e e aenea et e aeans 62
MARITIME FINANCIAL SERVICES ... oo ettt et e e r e e et et e e aans 75

NON-COMMERCIAL PUBLIC SECTOR:

THE NAVY Lt s E bbb s 80
PUBLIC INTERVENTION.....cciiiiiiiiiii et mnn e 84
COASTAL AND MARINE ENVIRONMENTAL PROTECTION ....ccc. i 93
APPENDIX. THE MANAGEMENT OF NATURAL ASSETS.

EXAMPLE OF THE GIRONDE COUNTY ...coiiiiiiiiiiiiiiie e nnnnee e 106
MARINE RESEARCH ... . 109
SUMMARY ..ttt e e e e e st e e s e e e e e e s e e e e e e e 114
BIBLIOGRAPHY ... e e e e e e e e e e e e e e aan e e e e 120
ACRONYMS AND ABBREVIATIONS ...t 124



—Ifremer French Marine-Related Economic Data 2007

Foreword by Jean-Yves Perrot, Ifremer Chairman

With the 'French Marine-Related Economic Dataiennial report being published for ten years now
Ifremer fulfils one of its essential missions coempknting its basic missions of research, expertise
and marine environment monitoring, so as to suppertlevelopment of France's maritime economy.

Such a support requires a good knowledge of théemst be addressed and a most comprehensive
description of the characteristics and developnudnthe different sectors of the French maritime
economy. This is the purpose of our publicationtHis area, progressing is always possible. The
present issue shows progress at least in three anaas, so fulfilling the wish | expressed at the
publication of the previous edition: a European alision to be progressively included in the
database; more room to be made for environmentoaepna more complete approach to the sectors
covered by the study, notably inland and maritirm@gport.

This issue also confirms that the maritime econofgur country includes strong sectors, sometimes
unrecognized by the French citizens, such as bo#dithg and offshore services, which play an
increasing part, alongside other important seders tourism, fisheries, fish farming, shipbuilgn

However, Ifremer's commitment to supporting ourrdogls maritime economy is not limited to such
an economic analysis. Ifremer is indeed — withia slsope of its field of expertise — a player irs thi
economy:

* Through the so called competitive clusters. Twohsalusters, one in Brittany Region and the
other in Provence-Alpes-Cote d'Azur Region, invadveo-operation between enterprises, private
and public research centres and high educatiorblettanents in the maritime domain. Their
objective is to develop the technologies and disap which will play an essential role on world
markets, for tomorrow's industries and jobs. Theking of the two "sea clusters" is co-ordinated,
and their actions are programmed under five majpics: maritime safety and security; ship and
boat equipment engineering; marine energy resourbéslogical marine resources and
biotechnologies; environment and coastal zone memnagt. Each topic adapts to the geographical
and economic specificities of each Regions. Thrdtgparticipation in research and development
projects, Ifremer is involved in the five topics, ¢o-operation with either of the two clusters, in
the marine science areas where the Institute'ts skie recognized, notably in biology, marine
environment monitoring, and exploration of energyaurces.

» Through its action for development, more generdllyr objective for development is to select
Ifremer's project with a strong potential to thediis of the society in general and of business in
particular. This mission is included in the foulayeontracts of the Institute with the State. Each
year, Ifremer applies for more than ten patentduiting for software, signs research and
development contracts with 150-200 private entegsii 25% of which are foreign groups. Many
economic sectors are concerned by the researclestopi Ifremer: coastal and offshore
environment, submarine interventions, telecommurdng, defence, energy and non-energy
resources, marine biotechnologies, seafood, fishesind aquaculture. Patents applications for
marine bio-polymers with development in health,ngeBcs and environment research; projects on
sewage water management in partnership with thervgitpply industry; technology transfer in
the field of aquaculture tanks water managememsehare relevant examples of the scope of
Ifremer's expertise and of technologies being dgpead by the Institute.

So, in line with its missions, Ifremer carries aapting to a new phase of scientific researchritoee
and more competitive economy.



—Ifremer French Marine-Related Economic Data 2007

Introduction by Regis Kalaydjian, scientific editor of the report

Ifremer launched the publicatioriFfench Marine-Related Economic Dateen years ago. Since the
first issue, we have tried to reconcile two objexsi to maintain the overall design of the repod a
its structure, for legibility purposes, and to mexs in terms of quality and completeness of data.

We wanted the 2007 issue to meet this dual regeinemWVhilst conserving the same subdivision
between the industrial sector and public sectorhase concentrated on the strategic sectors of the
French maritime economy and on key indicators sagkalue added, employment and exports, and
pursued our efforts to improve our methodology sTéffort concerns three essential aspects.

Firstly, the scope of the French maritime econorag bvolved. Secondly, in order to harmonise it
with other European works, it became necessarpdiude the rivers: navigation, public works and
port services now include a river component. Theidaeason for this is the connection between
inland shipping and maritime transport, which istai@ly much more developed in the Netherlands,
Germany and Belgium than in France, but is likelyoe developed also in our country, if only for
environmental purpose and to relieve road traffit, the instigation of the European Union.
Furthermore, we have drawn the consequences, gyopaivisional, of the lack of reliable data one
sub-contracting in the field of shipbuilding and Wwave left this activity outside the scope of the
report.

Next, our efforts also concerned the reliabilitytioé statistics. More global key figures are predd
for submarine cables, public works and port sessi@dey may include data concerning rivers, to give
a more exhaustive view of the maritime economwads therefore possible to carry out the interannual
harmonisation of data and scopes, which enablesublgition of the French maritime economy to be
taken into account.

Finally, the effort is also qualitative, insofar sector-related information seeks to take into anto
the European dimension of activities and their mheit@ants. This effort, which was largely initiated

the previous issues and which will continue infilieire, is of obvious interest: the regulationgtof

EU and the interdependency of the markets of thmbg States bring French maritime activities into
a European context, notwithstanding the strate¢pies that the markets outside Europe may
represent for them.

This stress on the European dimension meets olieenfer’s priorities; it takes on all its significee
in the political and institutional context of th@@¥ issue of the report and which particularly @lc
for maritime Europe.

In July 2006, after several months of internal dsstons and gather opinions, the European
Commission published the "Green Paper" on Europeanitime policy: "Towards a maritime policy
for the Union". This document officially launched @nternational forum to exchange ideas with a
view to defining European maritime policy. Not orhe institutions, bodies and European Member
States took part in this forum, but also represdevats of third countries.

In October 2007, after drawing the conclusions lidse discussions in a communication to the
Parliament and the Council, the Commission madditie "Blue Book" on a community maritime
policy. It would not be appropriate to describe @@mmission’s project here, but we must mention an
important point: the "Action Plan" provided by tf&lue Book" will have consequences on the future
form of the "French marine-related economic dagggorts published by Ifremer. Indeed, it is in 2009
that the Commission will publish a working documerith a view to addressing the inadequacy and
lack of harmonisation of statistics on the Europearitime economy; it shall set up an integrated
data base on the economic and social aspects pfdhitme sectors and coastal regions.
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No doubt, the French Marine Economic Data repogether with similar works carried out in the
United Kingdom, Canada, the United States and Aliatrwill have had the merit of convincing
European decision makers that it was conceivabt taghnically possible to develop such an
integrated maritime data base at national levedpitie the lack of statistics that is sometimesialift

to overcome. Better: the data base gradually sévmprance will be used directly as a model fatth
which must be prepared for Europe. But it is n® lese that the European initiative will give new
impetus to our project. Such a European integrdsed base will have the advantage of providing a
common analytical framework for all Member Statbsymonising the definition of sectors of
activities and provide for sounder internationalremmic comparisons between countries of the Union
and with third countries.

The report shall therefore be called upon to male: enore precise contributions to the setting up of
an overall analysis of the European maritime ecgndmreturn, it will evolve positively in terms of
form, method and content.
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A focus on:
Renewable marine energy

The interest manifested by the public authoritied edustrialists in Europe for renewable energy, i

not unrelated with the objective of limiting em@ss of greenhouse gases. Following the Kyoto
protocol, the European Union has demonstrated tanigh objectives in favour of renewable energy.
The contribution of the marine sectors to it idl stiodest, in terms of installed power. But they

represent a potentially sensitive case in the agplon of coastal regions, which could becomes
increasingly important.

Ifremer has completed a prospective analysis ofsitierces of renewable marine energy, which
underscores the economic and social conditionghtar development. To echo this work, this chapter
briefly reviews the techniques, their stakes andecit research.

1. The existing techniques

Offshore wind power

This is the currently the most developed marinagnthroughout the world; it exploits the force of
sea winds, which are stronger and more constantdhdand. At present, wind power installations are
located on the sea bed, no deeper than 30 melbesing structures are being studied for greater
depths.

Energy from marine currents (marine current turbine)
It uses the kinetic energy of the masses of wasgglated by marine currents. Various prototypes are
currently being operated.

Tidal power
The rise and fall of the tide are used to fill oaid a reservoir by operating the turbines of thend
forming the reservoir.

Energy from the waves and swell
Modules that recover the power of the waves aregotgsted in pilot installations, on the coast atr o
to sea, depending on the technique used.

Ocean thermal energy (OTE)
This technique exploits the difference in tempamhetween the surface water and the deep water to
generate electrical power.

Osmotic energy

A semi-permeable membrane placed in contact wittwvgater on one side and sea water on the other,
is subject to osmotic pressure used produce en€hiy.technique is in the research and development
phase.

Energy from micro-seaweed
The cultivation of micro-seaweed by photosynthésse of solar energy) may be used as a source of
biofuel. The biodiesel may be obtained from thallip the micro-seaweed.
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Renewable marine energy installations
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Marine current turbines, artist's view

1CT Lid 2003

Source: Marine Current Turbines Ltd.
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2. The situation of marine energy today

2.1. In France

As early as the 1960s, Metropolitan France intredutidal power: the power plant on the Rance is
still the most powerful tidal power plant currenily service in the world (240 MW). Also in the
operational stage, a wind farm offshore the “cofdlditre” is in project stage (21 wind turbines kit
total installed power of 105 MW, commissioning piad for 2008). In the French overseas territories,
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the potential of the marine energy is consideretedigh, particularly insofar as wave energy and
OTE are concerned.

2.2. In Europe

The share of total renewable energy in the pringargrgy consumption of the countries of EU-25 in
2005 was 6%; it was 14% for their gross consumptibelectricity. The directive of the Parliament

and Council 2001/77/EC fixes for the Member Statdgectives for electricity generation by

renewable sources, as a percentage of their goossicption of electricity by 2010; these objectives
would lead to an increase of this share to 21%{d25.

In Europe, all sectors are concerned by the relseaftshore wind energy is in a much more advanced
stage of development with more than 1000 MW installApart from France, the European countries
committed to marine energy are the United Kingd@uofland particularly), Denmark, Germany,
Portugal, Ireland, the Netherlands, Belgium, SwedRaiand, Norway, Spain, Italy and Greece. The
United Kingdom, with strong support for R&D, is cemtly the most committed country (swell and
currents particularly).

2.3. Throughout the world

As in Europe, research concerns all sectors ofrmaamergy.
* Unlike the Europe, offshore wind power has notrgeeived operational investments.
» The currents of tides and swell concentrate mosDR&forts and experimentation; the
investments are made by large, international engirgyps.
* Ocean thermal energy and its derivatives (prodoatifocold or soft water) are the subjects of
studies in the United States, Japan and India.

3. Outlook

The development of marine energy depends on twimriaci) acceptability for inshore populations
and users of coastal regions; ii) policies suppgrémerging sectors which are far from industrial
maturity.

In terms of political of support from the EU, Ditee 2001/77/EC is intended to “encourage an
increase in the contribution of the renewable sesiraf energy in the electricity generation on the
internal electricity market and lay down the foutmas of a future community framework in this
field”. The directive requires Member States torpote the increase in the consumption of renewables
generated electricity, using appropriate measwurdéiseir “national indicative objectives” — namehget
share of consumption for 2010 as provided in tihective. Measures include:

* Support plans,

» Guarantees of origin for the supply of final consus)

» Accelerated, transparent and non-discriminatoryiagtnative procedures,

» Access to electricity networks on a transparentraorddiscriminatory basis.

The policies for aid to marine renewables are imgleted under different conditions, the most
important to which are: the buy-back rate, the greertificate, the system of adjudication and tax
incentives. They do not distinguish between ternast energy and marine energy.
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French Marine-

Aid plans in favour of the marine renewables* in tle EU

Related Economic Data 2007

pe

Type of | Description Advantages Disadvantages National poiies (situation in 2005)
aid
Buy-back | Special fixed price for a given period, thatSecurity of investment, | Difficult to standardize at EU| Denmark (over 10 years), Germany (over 20 years),
tariff electricity companies pay to generators. | promotion of emerging | level. May be called into France (over 15 or 20 years depending on sour@s}yp
Variant: fixed premium mechanism. sectors or deemed to bgquestion by the principles of | Greece (10 years), Ireland, Italy (photovoltaic),
insufficiently developed.the internal market. Risk of | Luxembourg (10 or 20 years depending on sources}yj
overfunding. the Netherlands (10 years), Portugal, Spain (fbeeidf
or premium), Czech Rep. (fixed tariff or green bexnu
Estonia (7 or 12 years), Hungary, Latvia, Lithuania
Slovenia, Slovakia, Bulgaria, Romania.
Green Renewables generated power sold at | Theoretically guarantegsRisk for investors. Difficulty | Belgium (Flanders and Wallonia), Italy, Sweden, UK,
certificate | market price. To finance the cost premiupmeturn on investment, |in making high cost Bulgaria (proposition).
of power generation and supply, consumersay operate on a techniques profitable. High
(resp. producers in certain countries) mustompetitive market. administration costs.
buy green certificates from producers at gLimited risk of
fixed percentage of their total electricity | overfunding.
consumption (resp. production).
Call for Public calls for tender for renewables Uses market forces. Risk of irregularity of catis fDenmark (offshore wind farms), France (electricity
tender electricity supply. The purchase cost tender in time to the detrimengenerating plants of more than 12 MW).
premium is passed on to final consumers in of stable generating
the form of a special tax. conditions. Risk of a lowest
bidder procedure for certain
projects.
Tax Tax exoneration for generators or High incentive factor. Procedure used as add-on| Finland (exoneration from energy tax), Germanyalrd
incentive | consumers. policy. (for investment in renewables), the Netherlands

(investment in renewables and energy tax until 2005
Spain, UK (levy exemption certificates), Malta (low
VAT on solar power), Poland, Slovakia, Slovenix (@a

CO02), Bulgaria.

* All renewable energy sources for electricity gextsn.

Other examples of support measuresids to investment (Austria, Belgium, Finland, GzeeLuxembourg, Portugal, Spain, Sweden, CypruscCRepublic, Estonia until
2015, Lithuania, SloveniayMinimum price for renewables generated electribityback (Belgium)#Bonus loans (Germany, Spai®Environmental premiums (Sweden
for wind power).#Tax on the consumption of electricity (CyprusiRevision of the electricity tariffs (Czech Rep.Facilities for access to subsidies (Hunga#gcological

electricity quotas (Latvia since 2002; Sweden: gador electricity consumers; Belgium and Italy &t quotas for producers}Obligation to purchase renewable energy
(Poland, Bulgaria).

10
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Offshore wind farms in Europe in 2007

French Marine-Related Economic Data 2007

Country Nur;r;t;kesr o Ins;gvveeg Site and powef
Blyth (54MW), North Hoyle (60MW), Scroby Sar

(60MW), Kentish Flats (90MW), Barrow (90MV)
IS 8 A459MW Moray Firth (L0MW), Burbo (90MW), Beatri
Demonstration (5SMW

Nysted (165.6MW), Horns Rev (160MW), Sai

(23MW), Middelgrunden (40MW), Tung Knob (5MV,
e 8 426.4MW " indeby (5MW), Renland (17.2MW), Frederiksh
(10.6MW

Germany 2 5MW Rostock (2.5MW), Breitling (2.5MW)
Lely (2MW), Dronten (16.8MW), Egmond aan 4
Netherlands 126.8MW (108MW
Bockstigen (2.8MW), Utgrunden (10.5MW), Y1

Sweden 3 23.3MW Stengrund (10MW)
Ireland 1 25MW Arklow Bank (25MW
Japan 1 1.2MW Hokkaido (1.2MW,
Spain 1 10MW Bilbao (10MW

TOTAL 27 1,076.7MW

Source: Ifremer/M.-C. Bégué (2006); Planet (thehdgands)

Share of renewable energy* in the gross consumptiasf electricity of the countries of the EU

Unit: %
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* Biomass, geothermal energy, hydroelectricity, dvemergy and solar energy.
Source: European Commission, General DirectoratEfiergy and Transport
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Industrial sector

French Marine-Related Economic Data 2007

12



%mer

Seafood products

French Marine-Related Economic Data 2007

The sector of seafood products has very diversadaf production and intermediaries:
» the marine fishery, marine aquaculture (fish fagramd shellfish farming), the production of
seaweed;
« the fish markets and the fish trade;
» the seafood product processing industry.

1. Marine fisheries

1.1. Definition
All categories of marine fishery (from small insbdishery to the ocean-going tuna fishery) arenake

into account here. In the form of fresh or frozeaduce, they unload fish, cephalopods, crustaceans,
shellfish and seaweed.

Key figures for marine fishery @

2001 2002 2003 2004 2005
Production (tonnesy 606,432 627,453 632,486 597,594 558,304
Turnover (M€) 1,069 1,134 1,144 1,053 1,093
Value added (M€Y 684 761 776 668 689
Workforce® 12,919 12,983 13,213 12,484 11,937
Fleet® 5,539 5,500 5,438 5,216 5,176

(1) Excluding Corsica (approximately 200 vessels).

(2) Including the Seaweed.

(3) Constant value added rate estimated at 67%00,267% in 2002, 68% in 2003, 63% in 2004 and &8%
2005.

(4) Ifremer data for the North-Channel-Atlantic lseards in equivalent full time. OFIMER data for the
Mediterranean seaboard (number of seamen workiogrdlor at least 9 months).

(5) Number of fishing vessels as at 31/12.

Sources: OFIMER, Ministry of Agriculture and Fistessy; Ifremer.

1.2. Trends in activity

French marine fisheries include a wide range oésypf vessels and species caught. This diversity is
reflected in the fishing techniques used: dragmat, trawl, net, lines.

The fleet French of the seaboard of the North-ChbhAtiantic. Two thirds of French catches are
made in EC waters (Celtic Sea, Western ScotlanglignChannel, North Sea and the Bay of Biscay).
The fleet also operates in many other regions @fvibrld. In the framework of the European Union
fisheries agreements, the French fleet mainly estctod and ling off Norway and the Faeroe Islands
and tropical tuna off Africa and in the Indian Oge#t fishes in the French overseas counties and
territories: French Guyana (prawns), Reunion Isl@nda and swordfish) and the waters of France’s
southern and Antarctic territories (Patagonianttfish and spiny lobster).

13
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Sale of metropolitan French fisheries by region
Fresh, frozen, transformed fish (excluding seaweéedr 2005

40%

30% +

20%

10%

o LELIL HDHDD:

Source: OFIMER.

Estimated by the Fisheries Ministry at approximatél billion Euros, French marine fisheries
production was distributed over the entire Frenaast, led by the Brittany region (33%), well ahead
of the Pays de la Loire (10%) and the Nord-Pas-a8lei€ (10%) regions. This production is estimated
higher by Ifremer: by up to 13% in terms of valaoe North Sea, Channel and Atlantic vessels under
24 metres. For large Mediterranean vessels, thesstimates were not affected. The value of
production has been dropping since 2003 and thmfisiant reduction in the volume of landings is an
area for concern.

Since the early 1990s, the structure of marinesfisiproduction has hardly changed. Fresh fish holds
a predominant position for gross income generatedhb marine fisheries sector. It accounts for

nearly 61% of amounts landed and 86% of total tenodue to a relatively high average landing

price.

Fresh fish make up 42% of landings in terms of &my@nand over 62% of turnover. In the fresh fish
category, the species with the highest tonnagehtang2005 were sardines, scallops and monkfish.
The most important species in terms of turnovemaoakfish, sole, and hake (so-called noble species,
with the highest average prices) along with scalldp frozen fisheries, tropical tuna is the spcie
caught most.

French production in overseas counties and teie#as assessed at 22,400 tonnes (source: OFIMER)
and the available information gives breakdownsadlume and value.

14
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Structure of the production of French marine fisheiies in 2005 (including Corsica)

French Marine-Related Economic Data 2007

Quantity Turnover Average price

(tonnes) (M€) (€/kg)
Fresh fish 232,596 682 2.9
Crustaceans 16,919 85 5.0
Shellfish 56,695 108 1.9
Cephalopods 20,212 61 3.0
Seaweed’ 14,027 3 0.2
Sub-total fresh fish 340,450 938 2.8
Tropical tun&’ 144,026 122 0.8
Other fish frozer?® 73,852 33 0.4
Sub-total frozen fish 217,879 155 0.7
Total fish * 558,328 1,093 2.0

* Including seaweed.
(1) Quantities expressed in dry weight.

(2) Including amounts landed in countries nearifiglzones and counted as exports in foreign tréatestcs.
(3) Landings of deep-sea fisheries in the fornrozén filets are measured in the equivalent whylgtéd)

landed weight.

Source: OFIMER

Breakdown of turnover and landings of fresh fish bymain species in 2005

Fresh fish: volume landed 2005 ‘

ardine

Scallops

8%

Anglerfish
6%

Saithe

Others 5%
57% \

Hake
4%

Mackerel
4%
Whiting
4%

Cuttlefish
4%

Fresh fish: turnover 2005

Anglerfish
9%

Sole
8%

Scallops
7%

Others
54%

Hake
6%

Norw ay Lobster
5%
Sea Bass

0,
Cuttlefish Squid 5%

2% 4%

Source: OFIMER
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Production of French overseas fisheries and aquadure in 2005

. Value
uantit -

((%onnes); (million

Euros)

Guade|0upe 10,100 82.0

Martinique 6,200 52.4

Reunion Island| 3,146 9.0
French Guyang 2,965 17.3

Source: OFIMER

French Marine-Related Economic Data 2007

On the European Union scale, Metropolitan Frangelgeling Corsica) ranks third and provides 16%
of total production in value, estimated at over lilson Euros. The two leading producers are Spain
(1.5 billion Euros) and lItaly (1.4 billion), totaily 44% of EU production in terms of value.

European production of marine fisheries in 2004

Turnover Landings Average | Workforce| Number of
(million Euros) | (thousand tonnes) price vessels
(Euro/kg)

Total EU-15 6,611 5,254 1.3 175,308 77,704
of which
Spain®” 1,500 930 1.6 47,757 14,532
Italy 1,380 288 4.8 35,195 14,873
France® 1,053 598 1.8 12,484 5,216
United Kingdom 740 655 1.1 11,559 6,641
Holland 380 520 0.7 2,245 388
Denmark 352 1,072 0.3 3,200 1,242
Portugal 347 166 2.1 21,345 10,089
Greece 291 91 3.2 30,200 19,0272
Ireland 194 316 0.6 5,159 1,414
Germany 176 238 0.7 2,133 2,162
Sweden 91 269 0.3 2,223 1,672
Belgium 86 24 3.6 546 123
Finland 21 87 0.2 574 330
Other  Europed
nations
Norway 1,123 2,374 0.5 9,412 1,913
Iceland 820 1,728 0.5 4,498 1,468

(1) Estimates or data for 2003
(2) Estimate for Metropolitan France excluding Gcas
Sources: for France: OFIMER, DPMA. For other coigstrConcerted European action FAIR PL 97-3541 -
Economic Assessment of EU Fisheries - Annual Ecanétaport 2005.

16
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1.3. The French Fleet

The French fisheries fleet, totalling 5,176 vessalat 31 December 2005, is mostly made up of less
than 12 metres vessels. In terms of vessel engiwerp the coastal and high sea fleets are equitvalen

The French fishing fleet as at 31/12/2005

Structure of fleet, excluding Corsica.
Number of vessels as at 31/12/2005

Over 25m
16to 25 m 5%

11%

12to 16 m
9%

Under 12 m
75%

‘Structure of the fleet, excluding Corsica. Power as at 31/12/2005

Over 25 m

26% Under 12 m
37%

16t0 25 m 12t0 16 m
5% 12%

Source: Ministry of Agriculture and Fisheries

The diagnosis of over-fishing established for aagreajority of commercial stock resources led ® th
setting up of regulatory and incentive measuresiwithe framework of the European Union’s
Common fisheries policy (CFP). They aim particyldad reduce fishing fleets’ catch capacity through
fleet exit plans based on the specific or genetgéatives set out in the MAGPs “multiannual
guidance programmes” and, more recently, in thexdssork of the restoration plan for some specific
species like North Sea cod and hake.

More recently, the States undertook, within themieavork of the World Summit on sustained
development of Johannesburg (2002) to restoreststks to the level of MSY (Maximum Sustainable
Yield) by 2015. In 2005, France set up the PAPr{(favenir Péche — Fisheries Future Plan) to reach
these objectives through different measures directincerning the management of the resource
(fishing quotas and permits), measures concerriegselectivity of vessel or, the valorisation of
production. In view of the economic context markgdthe severe increase in the costs of diesel fuel,
other subjects, such as the reduction in energyg ¢osned part of the discussions.

17



) ifremer French Marine-Related Economic Data 2007

Trends in the French fishing fleet from 1995 to 20B*

Length Number of | Power (kW)
category vessels

less than 12 m -17% -6%
12-16 m -27% -22%
16-25m -27% -23%
more than 25 m -4% -13%
Total -19% -14%

* Excluding Corsica
Source: Ministry of Agriculture and Fisheries

The need to adapt the catch capacity to the conditi European fish stocks has led to French fgshin
fleet capacity reductions. This has been largebhpsued by public aid plans to decommission vessels
These trends are measured using the traditionalatos; power and the total tonnage (14% reduction
in vessel power since 1995). In view of technigalgoess, these trends may not reflect actual clsange
to catching capacity.

1.4. Employment

French fisheries labour force trends are closelgeld to fishing capacity cutbacks. Employment data
(in full-time equivalents) are difficult to determ@ on a national level. Ifremer’s surveys made it
possible to estimate a total of 10,339 seamenlirtifioe equivalents working on the Channel, North

Sea and Atlantic seafronts in 2005. The OFIMER @atsed on the working time on board of seamen
complete this initial source in the Mediterranean.

1.5. Outlook

The regulations on access to fish stocks are wadging; they go from the selection of the operators
to the sharing of capacity between operators. Teadh fisheries policy is based both on regulation
measures by effort (limited number of licenses effidrt per vessel) and catches (quotas managed by
Producers' Organisations). Certain European casirave opted for ITQs (Individual Transferable
fishing Quotas) as an instrument for the manageimathtregulation of fisheries.

The context and objectives of the Johannesburg suimmpose the setting up of urgent measures.
Recently indeed, scientists have judged the statemain stocks to be alarming, which has led to
measures which resulted in concern in the Frenctitima sector. This is particularly the case for
deepwater species, anchovies in the Atlantic amdtwea in the Mediterranean. The closure of
anchovy fishing in the mid-2005 had a negative ichgan certain regional fisheries in the Bay of
Biscay, which were dependent on it.

Furthermore, the need to set up an eco-systemioagipto the management of fisheries forms part of
the recent community obligations.

2. Mariculture

2.1. Definition
The mariculture sector producing food for humansisposed of two sub-sets:
» shellfish farming or rearing (mainly oysters andssels);
* “new” mariculture to produce fish (sea bass, bresamonids, turbot) and shrimp or prawns
(principally tropical shrimp in New Caledonia).

Oysters are also farmed in French Polynesia forlgpea

18



) ifremer French Marine-Related Economic Data 2007

2.2. Trends in activity

Worldwide, aquaculture supplied 48.1 million tonmddish, molluscs and crustacean in 2005, i.e. a
share of 34% of total fish farming and maricultpreduction (not including seaweed) (source: FAQO).
In value, aquaculture yields reached 71 billionats! (57.1 billion Euros) in 2005. The main fornis o
mariculture are: fresh water farming (58% voluntagrine farming (37%) and farming in brackish
water (6%). During the period 1996—-2005, the cbation of the aquaculture increased significantly
+81% in volume. This growth was due first to laraséd aquaculture (an additional 12 million
tonnes), then marine aquaculture (7 million tonnes)

In Europe, marine aquaculture is most widespre&do(of the overall value of aguaculture) and
reached a yield of 1.7 million tonnes in volume @@ billion dollars in 2005 (4 billion Euros). ik
shared mainly between two poles of activity, fisiniing (one million tonnes, 3 billion Euros) and
shellfish farming (700 thousand tonnes, almostliéobiEuros). From 1996 to 2005, the growth of
European mariculture (+36% in volume) was mainle do the growth in production of salmonids,
followed by sea bass and sea bream. The main Eamggayers in the field of marine fish farming are
Norway (57% of production in value in 2005), theitdd Kingdom (14%), Greece (11%) and Spain
(8%). On the other hand, trends in the productibcultivated shellfish, dominated by the mussel
breeding and oyster farming, show signs of slowifige main producer countries in Europe are
France (57% of production in value in 2005), 1té#6), Spain (8%), the Netherlands (8%), Ireland
(7%) and the United Kingdom (6%).

As a result of the importance of its shellfish sect-rance ranks second among the European
mariculture producer countries behind Norway. Qystarming in France, which represents
approximately 90% of the European production oftengs represented half of French turnover in the
field of mariculture French in 2005. Mussel bregdis also an important component (14%), but
which is overtake by pearl oyster farming in FreRaynesia (18%) in 2005. The marine fish farming
in Metropolitan France, mainly concentrated on fdmening of sea bass, sea bream, turbot and sea
salmonids, contributes for its part 11¥cluding hatchery activity) to the turnover oetkector.

Trends over the last six years in aquacultural pectdn, in terms of volume, reflects the fluctuato

in the contributions of mussel breeding, the re@tstability of the production of oysters and the
increase in the farming of sea fish in Metropolifxance, which is due partially to renewed actiity
the field of salmon farming. Following growth in@®and 2005, the production of tropical shrimp in
New Caledonia fell back slightly. In terms of valuecome from aquacultural activities in overseas
counties and territories, which was affected bydtesh in pearl prices on the world market in 2003
and 2004, recovered partially in 2005. The data2fif6 show however a further drop in turnover of
the pearl oyster farming. In Metropolitan Frande tise in turnover in oyster farming since 2002 is
not the result of better paid production but rathdireak in a statistical series. Since 2002, estich
production prices have been replaced by pricebiptrent (packaged products for consumer sales) to
assess the value of commercialised production.riBeen the turnover in 2005 was, on the other hand
significant. The hatcheries sector remained stabige consider that the drop of the turnover shfi
was offset by the increase in turnover in the ibblksector.
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Key figures for mariculture
Unit: million Euros

French Marine-Related Economic Data 2007

2001| 2002| 2003| 2004| 2005| 2006

Turnover Metropolitan Franq 393| 457| 450| 482| 475| 475
Turnover overseas France 13941| 101| 114| 126| 116
Total turnover 533| 598| 551| 596| 601| 591
Value added* 373| 419| 386| 417| 421| 414

*Average value added rate estimated at 70%
Sources: OFIMER, Ifremer, SFAM, CNC

Volumes of production in French marine aquaculture

Unit: tonnes

2001 2002 2003 2004 2005 2006
Oysters 128,500 131,100 129,300 128,500 130,00030,000
Mussels 59,500 | 64,500 56,000 64,180 58,000 58,000
Other shellfish 5,100 4,000 3,500 5,000 3,650 3,650
Sea and amphihaline finfish 5,605 6,943 6,748 7,229 7,998 7,998
Tropical sea fish 163 269 342 309 318 318
Tropical shrimp 1,854 1,860 1,748 2,256 2,439 2,278

Sources: OFIMER, Ifremer, SFAM, CNC

Turnover figures for French marine aquaculture
Unit: million Euros

2001 | 2002 | 2003 | 2004 | 2005 | 2006
Oysters 238 287 286 289 296 296
Mussels 85 91 82 97 85 85
Other shellfish 17 17 16 23 17 17
Sea and amphihaline finfish 34 40 41 48 51 51
Tropical sea fish 0.9 15 2.0 1.7 1.9 1.9
Farmed pearls 125 124 86 95 108 101
Tropical shrimp 14 16 13 17 16 13
Sea fish hatcheries 14 15 17 16 1% 14
Shellfish hatcheries 6 8 9 10 12 12

Sources: OFIMER, Ifremer, SFAM, CNC

2.3. Employment and companies

Enterprises and employment in mariculture mainijmedrom shellfish farming (94% of jobs).

The last exhaustive data available are from the BRrvey on aquaculture in 2002. Insofar as
labour is concerned, the survey showed a labogefof 19,329 permanent, part time or seasonal jobs
in 2002, corresponding to a total of 10,542 fulkdi equivalents. These firms, most of which (78%)
have sole proprietor status, generally employ dlfabased labour force. The heads of operations, co
operators and other working family members (inaligdsalaried staff) make up 74% of all jobs.
Nearly three-quarters of shellfish farms are alseoived in shellfish trade and thus have been
approved by health authorities to sell their fiedhproducts for human consumption.
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One third of shellfish farms are found in the Poit@harentes region. The Mediterranean and southern
Brittany regions are next, with respectively 18%d aB8% of French firms. In terms of jobs, the
Mediterranean region, owing to a large number oélsmnterprises, ranks only third for shellfish
farming regions, tied with the Northern France-Nanady sector which has the highest jobs/enterprise
ratio.

Geographical breakdown of companies and employmeim the shellfish sector
Pays

North | Northern| Southern de | Poitou-
Normandy Brittany | Brittany | Loire | CharentesAquitaine| Mediterranean

Number of companies 311 258 493 376 1249 368 664
Percentage of companies 8% 7% 13% | 10% 34% 10% 18%
Number of jobs

(equivalent full time) 1,327 960 1,642 884 3,639 746 1,327

Percentage of the total
number of jobs in the
shellfish sector 13% 9% 16% 8% 35% 7% 13%
Source: DPMA - BCS - Aquaculture Survey 2002

In addition, 67 enterprises in metropolitan Framomlved in seafarming activities (finfish, prawns,
seaweed) were recorded in that survey. They entdéyfull-time equivalents. Most of their activity

is in the fish farming field (52 firms), which caweboth the hatchery and grow-out sectors. Seabass
and bream farming are mainly done in the Meditexaanand North of France regions. Turbot
farming, which has fewer people involved, is donetlee Atlantic seafront (Pays de la Loire, Poitou-
Charentes) while salmonid production, on the riseessalmon rearing was boosted, is concentrated in
Brittany and Normandy.

2.4. Outlook

In metropolitan France, the context of regulati@amsl policies for use of the coastal zone limits
mariculture’s expansion. Marine finfish farming.etimost recent activity to get a foothold on the
coastal area coveted by many users, has not béeioadevelop like that of Greek or even lItaliam an
Spanish fish farming, in spite of its lead in terofsscientific research. Yet, market access remains
another crucial issue for the development of sesabasl bream growout in France, in a context of
increasing competition from Greece and Turkey oropean markets. The companies use strategies
like diversification of production with large sizes new species like meagre, as well as developing
guality approaches to adapt to competition andrenthieir market outlets. In the medium term, efort
in genetic selection research should provide siganit production gains, while consolidating the
advance held by French hatcheries. Overseas, alithghrimp farming, which is well established in
New Caledonia, new aquaculture streams based tgriasing marine finfish are emerging, like that
of red drum and perhaps cobia, in Martinique, Renirdind Mayotte. The development of these fish
farming sectors is however subject to competitiorthe export markets, particularly within Europe.

Problems related to the coastal area also affetifish farming. They could lead the professioragik

for new authorisations to extend seaward (deeprfatms) or to some restructuring on state-owned
land on the seafront. The environmental constrdoiegraded coastal water quality, climatic factors,
toxic plankton blooms) will also influence the cestectiveness of shellfish farming enterpriseshie
long term, especially if health standards regutptime sale and consumption of live shellfish become
more stringent. As in the finfish farming sectagngtic selection research programmes are expeaxted t
provide solutions to improve animal’s survival raied growth conditions. Monitoring coastal water
quality and problems of development and planninghef public maritime domain remain, all the
same, at the heart of the system set up by thdcpaibthorities and Ifremer to manage the shellfish
farming activity
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3. Landed product trade: fish auctions

3.1. Definition

Fish auctions are where the fishermen offer thgipsy to buyers, fishmongers and wholesale traders.
They are also the place producer organisationsceertheir authority and control to set the
withdrawal price.

3.2. Situation and trends in activity

Operating conditions for fish auctions are govermgdlocal regulations. They are managed by
chambers of commerce and industry (80% of caseg)cdoperatives, local marine fisheries
committees or semi-public companies.

There are 44 fish auctions in France, 42 of whiehia Metropolitan France. In 2006, the first faur
terms of value were Boulogne, Le Guilvinec, Loriantd Concarneau.

In 2006, 231,000 tonnes of seafood products (69BiomiEuros) were sold in fish auctions
(production of vessels under the French flag), Wwhimorresponds to estimated turnover of
approximately 60 million Euros and added value®fillion Euros (Ifremer estimates on the basis of
information from the profession). These 231,00th&mare broken down as follows: 170,000 tonnes
of fish, 52,000 tonnes of molluscs (shellfish argl@alopods) and 9,000 tonnes of crustaceans.

Fish auctions are not only points of sale, but aisimts where catch statistics are recorded. Inesom
fisheries, like that of scallops in the Saint-Bhéaay, sales can only be made through fish auctions

4. Fish trade and wholesale trade of seafood pteduc

4.1. Definition

The wholesale trade of the seafood products is ropds fish trading companies and a large number
of small companies involved in the trade. The fast, along with processing firms and wholesale
purchasers, the main middlemen between fishermérseafood distributors. They carry out technical
(batching, processing, packaging, etc.) and comaletasks and are a link in the French fisheries
chain. However, this type of intermediary doesaast in other European countries or exists in othe
forms, similar to wholesaling or processing aciidt Their status is set out in the 1997 framework
law on marine fisheries and mariculture

Key figures for wholesale trade of seafood products

2000] 2001] 2002 2003| 2004| 2005

Total production (m Euros) 3,4898,654( 3,991 4,183 4,144( 4,281

Value added* (m Euros) 333 355| 386| 399| 402| 404
Employment** (number of staff)8,689| 8,735| 8,402| 8,801| 9,084/ 8,579
Number of companies*** 1,1701,189/1,159|1,169/ 1,171 1,115

* Value added at factor costs

** Salaried employees

*** |Including 130 to 150 sole proprietorships, depéng on years
Source: SUSE, SIRENE (INSEE).
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4.2. Situation and trends in activity

According to OFIMER, almost 5,500 people work inO3fsh trading companies in France. The
turnover of the sector is estimated at 2 billiomdsufor an added value of 260 million Euros.

Past trends have highlighted considerable restingtsince the late 1980s. The number of firms fell
from 680 in 1989 to 322 in 1997, then to 308 inA@8ource: Ofimer). Along with this concentration,

the average size of firms grew, particularly todmae compliant with health standards for wholesale
fish trade workshops.

The fish trading companies are mainly located an Aflantic-Channel-North Sea seaboard, but a
large part of the sector’s turnover is generatetiénNord - Pas-de-Calais region and in Brittany

5. Exploitation and processing of the seaweed

5.1. Definition

Seaweeds are marine plants gathered on the shbwrasted at sea. The production is mainly used
for extracting gelling agents (colloids). It hasaloutlets in farming, para-pharmaceuticals and the
food industry.

5.2. Situation and trends in activity

Conditions for seaweed exploitation are regulatedidcree; moreover, their harvesting is subject to
inter-professional regulations. A large part of tmational supply is provided by the mechanised
harvesting of laminaria beds. This is mainly domehe Finistére region, while fucus, chondrus and
other species are collected on foot in scattertsb silong the coast. In 2005, sea fishing reached
approximately 14,000 tonnes for a turnover of agipnately 3 million Euros. The production covers
about two thirds of processors’ requirements. Sedwarming has remained a very marginal activity
in France, with less than 100 tonnes produced, edseseafood farming and harvesting respectively
produce 11.5 and 2 million tonnes worldwide.

Seaweed processing (including maerl) generateavarnof nearly 300 million Euros in 2004 for an
added value estimated at approximately 185 milkoinos. This activity mainly concerns macro-algae
(97% of firms’ turnover); most of the enterprises bbcated in Brittany. The main market outlets are
cosmetics, colloids and, to a lesser degree, dgrieu

The “seaweed” sector employs nearly 1,800 peopherd is a very wide range of types of firms

working in the various market segments. Colloids produced by units belonging to international
chemical groups, while small-sized enterprisesrarelved in processing of edible seaweed.

6. Processing of seafood products

6.1. Definition

The seafood processing industry includes compamiBese activity consists in manufacturing
products for human consumption from fish, crustaseanolluscs and cephalopods. It uses various
conservation techniques and manufacturing proce$tés scoping does not include those companies
which only fillet fish (fish traders) or those sjmised in seaweed processing.

6.2. Trends of the sector: activity indicators onhe rise

The seafood processing industry is a small compoaethe French food processing industry. In

2005, with 3.2 billion Euros, the turnover from femal processing accounted for 2.5% of the food

23



) ifremer French Marine-Related Economic Data 2007

processing industry turnover (almost 126 billionrd&). These data come from the yearly company
survey carried out by the SCEES central statisstadlies and surveys service on firms in the food
processing industry with over 20 employees or ngkmore than 5 billion Euros in turnover. They
highlight the dynamic nature of the seafood prodactor. Between 2000 and 2005, turnover for the
seafood industry on the whole rose by 26%, i.e. &nd a half times more quickly than that of the
food processing industry as a whole (+10%). Howether levels of exports, although slightly up for
the same period, stabilised at just over 10%, wiichuch less than that of food processing indesstri
overall (18%). The activity is supported by slightligher French consumption of aquatic products,
with an increasing preference for prepared products

Key figures for seafood processing

2000] 2001, 2002] 2003] 2004| 2005

Number of companies 128 141| 140 152 150, 144

Number of staff 12,63pP13,347, 13,428 14,326 13,614 13,502

Turnover (m Euros) 2,5022,871| 2,858 3,077 3,049 3,150

Value added (m Eurogs) 424| 510 548 650/ 631 638

Export rate (%) 92 9.4 97 98| 104/ 102

Source: SCEES.

6.3. Indicators for the seafood processing industry

Due to the selection criteria used, the SCEES gsnaf agrifood processing companies do not
perfectly overlap with the seafood processing itrgud o improve study of this sector, Ifremer made
a branch study which included small enterprises thode for which seafood processing is not the
main activity. In comparison with the SCEES settased survey, the industry survey for 2005
identified a wider total population (269 companjeshich generates a turnover exclusively in the
activity seafood processing industry of slighthsde(approximately 3 billion Euros), for a slightly
higher number of jobs (approximately 14,000 jobs).

For commercialised production, the SCEES uses achrhased approach to build the Prodcom
database, where French seafood production is bra@&em into groups of products. The largest sales
volume segment is that of fish-based canned orapegpfoods, with 35% of the sector’'s turnover,
including 10% for canned tuna, mackerel and sasdif@lowed by fresh, chilled and frozen fish
which make up 26% of the sector’s turnover, of Whi®% is for fish filets. The smoked, dried or
salted fish segment, representing 20% of sectarouar, has smoked salmon production in a
predominant position (16% of total turnover for geetor).

Between 2002 and 2006, only two segments, smokéel] dnd salt fish and fresh, refrigerated and
frozen fish, showed growth in marketed productiasthbin terms of volume and value. The

performances of the segment of the smoked, driesalbifish were driven by smoked salmon (+35%
in terms of value and +28% in terms of volume oier period) and those of the fresh, refrigerated
and frozen fish segment rely on catches (+31%rimgeof value and +18% in terms of volume over
the period). The canned seafood segment is deglirfiiinally, shellfish, both crustaceans and
molluscs, rose in volume, but dropped in value clwtshow the difficulty of valorising these products
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Turnover of the seafood processing industry by maigroups of products in 2006

1200
1000 H
8 800 -
5
w600
c
£ 400
=
200
0
Preparations Fresh, Smoked, dried Crustaneans
and canned  refrigerated and salted fish and mollusks
fish and frozen
fish

O 2006 turnover
for groups of
products

Source: SCEES, based on data from Agreste, ADEPAdd6ciation of processed food industry, FIAC French
association of canned food industry, FICT Frendoeigtion of meat processed and traiteur produadissitry.

Turnover by type of product in 2006 and trends in narketed production

Breakdown | Turnover | Sales volume
of production| growth growth
value 2006 | 2002-2006 | 2002-2006
Preparations and canned fish 35% -4% -6%
Including canned Tuna,
Mackerel and Sardines 10% -12% -23%
Fresh, refrigerated or frozen fish 26% 22% 9%
Including fillets of fish 19% 31% 18%
Smoked, dried or salted fish 20% 26% 16%
Including smoked Salmon 16% 35% 28%
Crustaceans and mollusks 19% -1% 12%
Total * 100% 8% 3%

* Excluding fishmeal and other products (liver, egd roe, caviar).

Source: Agreste, ADEPALE, FIAC, FICT.

Breakdown of retail sales by type of products andrénds for 2001-2005

Growth in sales value
Breakdown of sales | 2001-2005, discounted
value 2005 for 2005

Refrigerated deli products 28% 12%
Frozen fish 27% 3%
Canned fish 18% -2%
Smoked, salted and dried products 11% 7%
Cooked prawns 6% 11%
Surimis 6% 15%
Other deli products 5% 23%

Source: OFIMER and TNS-Worldpanel.

The industry’s activity nationwide can be compawéth all consumer sales in France, which Ofimer
has estimated using consumer panels monitored bg-Wirldpanel — apart from consumption

outside the home, which only represents a smatl gfathe total consumption of processed seafood
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products. Four segments dominate the consumptiomprotessed seafood products of French
households: chilled deli products, frozen producésned products and smoked fish (mainly salmon),
which accounted for 28%, 27%, 18% and 11% of saspectively in 2005. However, of these four

sectors, only chilled deli products increased sigantly (+12% in value since 2001) and smoked,

salted and dried fish (+7%) since 2001, while the tther activities seem to be close to maturity
(frozen products +3%) or even falling off (cannedducts (-2%). The growth dynamics of sales of
the smaller segments of cooked prawns, surimisoéimer deli products are high in terms of value.

6.4. Concentration of the industry

According to SCEES data, in 2005, the sector oaly & companies with more than 500 employees
and 14 other which employed more than 250 peopteth® other hand, the OFIMER and of Ifremer
survey of the industry estimated the number of comgs with less than 20 employees at more than
one hundred. The level of concentration of theadsttherefore relatively high: the top 10 comgani
make over 40% of sales and provide more than 30%eofalaried jobs in the sector. Following the
pattern which predominates in the food processiystry overall, many small and medium size
companies coexist with a few large companies abnat or even international renown.

Concentration of the seafood processing industryrénds 1998—2005
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Source: SCEES.

6.5 Geographical breakdown

The companies in this sector are almost exclusileglgted along the coast. According to SCEES data
for 2005, five regions: Brittany, Nord-Pas-de-CslaPays de la Loire, Lower Normandy and
Aquitaine, concentrate 67% of the companies, 87%®&alaried workforce and 84% of the turnover.
According to the OFIMER-Ifremer industry surveygthounties which have the largest number of
companies are Finistére (38), Pas-de-Calais (28)bMan (15), Vendée (13) and Loire-Atlantic (11).
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Breakdown of seafood processing companies by Frarigsenainland regions in 2005
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Number of Avere_lge Net turnover | Value added
companies salaried (m Euros) (m Euros)
workforce

Brittany 44 5554 1151 240
Nord - Pas-de-Calais 21 2347 576 96
Pays de la Loire 13 785 163 32
Aquitaine 10 1974 360 96
Lower Normandy 9 1132 397 78
Languedoc-Roussillon 7 256 42 11
lle-de-France 6 212 42 11
Burgundy 5 195 35 8
Upper Normandy 5 440 59 11
Provence-Alpes-Céte d'Azur 5 182 159 16
Rhéne-Alpes 5 146 21 7
Alsace 3 c c c
Auvergne 3 c C c
Centre 3 175 36 11
Poitou-Charentes 3 110 13 5
Franche-Comté 1 c c c
Picardy 1 c c c
Champagne-Ardenne 0 - - -
Corsica 0 - - -
Limousin 0 - - -
Lorraine 0 - - -
Midi-Pyrénées 0 - - -

"c": confidential
"-": nil or close to nil
Source: SCEES
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Extraction of marine aggregates

The marine aggregates exploited in Metropolitamé&eainclude silica sands and gravels on the one
hand, calcareous sands and maerl, on the otherfir§heategory is used in the construction industr
and public works; the second mainly in agricult(seil improvement) and the filtration of water for
human consumption. There are also sites in Guapelgonixed volcanic and calcareous sands for
construction and public works) and Saint-Pierrd@juelon (silica sands and gravels).

1. Situation of the activity throughout the world
At present, the extraction of marine aggregatea mainly European activity. Great heterogeneity

exists between countries within Europe: from thehddands, leading producer with 39 million
tonnes, to Spain, with a low production amount.

Extraction of marine aggregates in 2006
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Source: ICES, WGEXT Report 2007

2. Situation of the activity in France

2.1. Production
The production of marine aggregates in France septs 1.2% of the national production of

construction materials, estimated 557 million tanrier 2005 (source: UNPG), as compared to a
15.3% ratio in the UK in 2000 (source: ONS).
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Production of marine silica aggregates in Metropotan France
Unit: thousand of tonnes

2000 2001 2002 2003 2004 2005 2006
Extraction*
Channel 690 1,230 1,240 1,160 1,190 1,220 1,270
Brittany 60 35 10 30 30 0 0
Atlantic
coastline 3,700 4,100 4,150 4,730 4,650 5,310 5,350
Total 4,450 | 5,365 5,400 5920 5,870 6,580 6,820

* Mostly silica aggregates. Excluding the extrastaf maerl.
Source: UNPG

Extraction is shared between:

» silica aggregates, for more than 6 million tonmeMetropolitan France. To this growing level
of production we should add production of approxeha300,000 tonnes from Guadeloupe,
from a single site and the very low level of produe of Saint-Martin and that of Saint-
Pierre-et-Miquelon of 20,000 tonnes;

» calcareous materials, for approximately 420,000ésnin Metropolitan France, in 2005. The
production is made up of maerl and calcareous sdarudsformer is used as a processed soil
improver, or as a component in animal feed or dfliger; the latter as raw soil improver or as
an ingredient of animal feed.

Extraction of marine aggregates is governed byrenwiental and mining laws, in particular, and
requires the issue of a mining title deed, a naligermit and authorisation for work to begin, @on
with an impact study. Extracting maerl and calcasesand is subject to quotas and authorisation from
the prefect. The provisions of the regulation wsrbject to:

* harmonisation by the law 97-1051 of November 198Hich places calcareous materials
under the mining system;

* a simplification of procedures by decree 2006-79860July 2006 concerning marine
aggregates from the public domain and continerftalf Sn metropolitan France: operators
may now submit applications for three claims at shee time. The investigation procedure
provides for an enquiry chaired by the investigatmmefect and the maritime prefect and in
which Ifremer and representatives of the stakehsldé¢ the coastal zone and the project
concerned, take part.

The main centres of production of silica aggregates between the Seine-Maritime and Gironde
counties, in shallow areas (less than 30 metre)d@d® production site main is the mouth of the
Loire. The production of calcareous materials isated in Brittany, where there are four sites
exploiting maerl.

Whilst the scope of the activity is limited to eadtion, unloading, drying and calibration, up to
loading for delivery for processing, overall tureovis approximately 25 million Euros (Ifremer
estimate after consultation of the industry). Vahaeled is approximately 10 million Euros (lfremer
estimate from SESSI data).
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French ports unloading mostly silica aggregates i006
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2.2.Employment and companies

For siliceous materials, direct employment is eated to be approximately 200 seamen and 100 on-
shore staff (administrative, sales and technicaiedu according to Ifremer. There are dozen firms
using 16 sand dredging vessels. Some of these coegpprocess these materials and sell them for
ready-to-use concrete or civil engineering operatidlarine materials are also extracted by indaistri
firms mining land-based deposits, in an effort teedsify their supplies. Extracting can then be
subcontracted to specialised international comgani@ey are also used for construction and civil
engineering work.

The shipowners working in calcareous material exiva do so in four companies employing a
hundred seaman and ten vessels.

2.3.0utlook in France
Ifremer estimates the resources of marine matandfsench territorial waters to be 149 billion or?
the East Channel coastline and 19.8 billion m3henltoire-Gironde coast, whilst French production

remains modest in relation to this great potenttad, numbers of applications for extraction permits
are now growing, but they are subject to envirorta@empact assessments of the work.
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Electricity generation

The electricity generating units on the French taas conventional fossil fuel power plants, nuclea
power plants and wind turbines. Additionally, aatiggower plant operates on an estuary. The sea, a
natural and stable source of cold, makes the piitgxiof the coast particularly interesting for the
construction of nuclear or fossil fuel power plar@sch locations provide for significant savingsha

cost of transport of raw materials. The sea alswiges tidal energy. Very windy coastal regions are
strategic for the location of wind turbines, foriatnprojects for installation at sea off our coastist.

Activity

Effective employment of the ten French coastal pgui@nts in 2006 was down in relation to 2005 (-
2.8%), whilst installed power remained virtualletiame. 85% of the employees of the coastal power
plants (6,475 to the total) work in the nucleartsed/Nith 78% of the total, net installed powertbe
coast of 25,320 MWe, nuclear power is the most imapd coastal sector. The 18 coastal units
represent slightly more than 30% of the Frenctallesd nuclear power.

The oldest units are gradually being decommissidnaed 3 at Le Havre, unit 5 at Cordemais, unit 4
at Martigues) to be replaced by new plants, formgda, combined cycle gas turbines (Dunkirk,
Martigues project) and pressurised water reactEiPR(project at Flamanville).

By the ratification of the Kyoto protocol in 199he Member States of the European Union undertook
to contribute to the European objective of redugregenhouse gases. This objective takes the share o
renewable energy in gross domestic energy consampdi the threshold of 12% with, particularly,
21% of renewables generated electricity in thel ®ictricity consumption by 2010 (see 1997 White
paper on renewable energy; directive 2001/77/ECrofding to the ADEME (French Environment
and Energy Management Agency), the French commitmvenld lead to tripling the share of wind
power in its production of renewables generatedtiébity between 1997 and 2010, taking installed
wind power to 14,000 MW in 2010. In France, thesemitments were formalised by the programme
law of 13 July 2005, which fixed the energy poligyide lines, together with the "multiannual
programming of investments" (PPI) of electricityngeation (order of 7 March 2003), which fixed the
generation of electricity by wind power at 2,00@a8) of MW installed power in 2007.

Installed wind power capacity is very variable adaog to the country. In Europe, the units are
installed on the coast and at sea.

» The overall installed wind turbine capacity is dezahan that of the rest of the World, with
Germany occupying the first place (20.6 GW in 2006)ront of Spain (11.6 GW) and
Denmark (3.1 GW). The differences between Europeamtries are mainly explained by two
factors: national support mechanisms for the setdrterritorial wind turbine potential.

» At sea, Europe is a pioneer, with no less thanfishare wind farms in activity in 2007 (see
chapter “Renewable marine energy”). In France fitts¢ wind farm at sea (c6te d’Albatre),
construction work on which will be starting in 200$hall be commissioned at the end of
2009.

Throughout the rest of the world, the United Stabedia and China come 3, 4 and 6 respectively in

the world rankings for installed capacity. In terofsnew capacity, the United States take first @lac
(2.5 GW) ahead of Germany (2.2 GW) and India (1IV8)G
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Electricity generating plants installed on the cods

, . Source of Year
Site Units Net power (MWe) energy commissione Fmploymem
Combined
Dunkirk (harbour) land?2 2 x 400 800 gas cycle 2005 35
Le Havre (harbour) 1 250 coal 1968 330
(2) 2(1) 600 coal 1969
4 600 coal 1983
Cordemais (Loire estuary) 1 490 coal 1970 458
(5) 2and 3 2 X 685 1 370 fuel oil 1976
4 580 coal 1983
5 decommissioned O coal 1984
Martigues 1 250 fuel oil 1971 141
(3) 2 250 fuel oll 1972
3 250 fuel oll 1973
4 decommissioned 0 fuel ol 1974
Gravelines (outer harbour
of Dunkirk) 1.2and 3 3x910 2 780 nuclear 1980 1631
4 910 nuclear 1981
5 910 nuclear 1984
6 910 nuclear 1985
Penly (Eastern Channel 1 1 330 nuclear 1990 634
2 1330 nuclear 1992
Paluel (Eastern Channel landpP 2 X 133( 2/ 660uclear 1984 1196
3 1330 nuclear 1985
4 1330 nuclear 1986
Flamanville (Western
Channel) 1 1300 nuclear 1985 671
(4) 2 130Q nuclear 1986
Le Blayais (Gironde
estuary) 1 900 nuclear 1981 1351
2 900 nuclear 1982
3and 4 2 x 900 1800 nuclear 1983
Rance estuary 240 tidal power 1966 28
TOTAL 25 32 6475

(1) Fuel oil burning Unit 3 decommissioned

(2) Project for the construction of two coal-firpdwer plants of 860 MW and 800 MW to be operational
2012-2013

(3) A proposed combined gas cycle power plant42& MW) to replace three of the four 250 MW fudlwiits
(in service until 2015). The fourth has not beesérvice since 1984

(4) proposed pressurised water reactor in progechmissioning planned for 2012

(5) Unit 5 is no longer in operation

NB: in the Nord-Pas-de-Calais, at Pont-sur-Sarmdmmbined natural gas cycle power plant is under
construction. Commissioning in 2009

Source: EDF, local authorities, Poweo, Endesa
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Installed wind capacity in Europe
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Shipbuilding and repair

The sector includes the construction and repaimefchant and military ships, naval outfitting and
boatbuilding. These categories of production diffeeatly in their organisation, concentration, size
and nature of their markets. However, links betwéleam exist through the diversification of
companies which are seeking to enter different etark

1. Construction of merchant vessels

Merchant shipbuilding mainly designs and builds chant ships to transport passengers and cargo,
fishing vessels, service vessels and offshoregstas and structures

Key figures for construction of merchant vessels
Units: million Euros, workforce

2000 | 2001] 2002 2008 2004 2005
Turnover 2,127/ 1586 1,856 1,163 828 617
Value added 440 318 263 254 87 7V
Employment 5,984 6,260 6,143 5,383 4,403 3,y08
Number of companie: 33 32 33 33 32 32

* Fractions of companies exercising this activitpripanies with 20 employees and more).
Source: SESSI (annual business inquiries)

1.1. Trends in activity
1.1.1. International context

Current world economic growth and the developmémtamling are increasing orders for ships and the
tensions on the shipbuilding market. From 20020062 on a backdrop of sustained rises in the prices
of raw materials (particularly steel and coppédrg trder book grew by 160% at a regular annual rate
and in 2006, new orders stood at an unprecedeatet] up 37% in relation to the average for 2003—
2005. Annual deliveries, which have been growimgdily since 2000, have been at a two figure rate
of growth since 2004 (source: Lloyd's Registerirgtay).

1.1.2. Asia

The shipbuilding market, in terms of standard shiglich represent the major share, in terms of
tonnage and turnover, is largely dominated by Asmathe world classification of shipbuilders,
Vietnam and Taiwan occupy th& &nd &' places, behind South Korea, Japan and China.

For South Korea, the leading shipbuilding coun2@06 was a year record in terms of the volume of
new orders. However, the market share of the Kosbguyards (36% in 2006) has been dropping off
since 2000, to the benefit of the shipyards Chirgesticularly, new powerful players in Asia, for
whom for the first time, the volume of new orddrstbnnage) exceeded that of Japanese shipyards in
2006. The latter, in a context of overall growtte going through a favourable period, despite a&low
market share. The strong point of the Korean shigs/és the production of container ships and oll
tankers, whilst that of the Japanese years is taulkiers. China concentrates mainly on the containe
ships and oil tankers. In addition to its own ecduiw growth it benefits, particularly, from its
competitive prices on the standard ship marketssawery attractive Yuan exchange rate, despite its
recent rise in relation to the dollar. It is inuegtin shipbuilding (expansion and creation of ghipuls)
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and its increasing market share in the sector matitk growth in entire segments of manufacturing
industry.

Market shares* of the shipbuilding regions
Unit: million GRT

45

40
35 4 | Others
30 4 O Europe
E @ Americas
o 25
c W Taiw an
S 204
= O China
€
15 4 0O S Korea
10 A @ Japan
5,
O A S e e e e o L s e e o e e B A e e e e e e B e
> © o) Q 2 ™ © Y O 2V ] © > Q v ] © > QO 2 X
) \) © L\ A\ N\ N\ N\ N o) No) N O ) ) > ) ) O O O
TIPS e9 FFFFFFIIFTIIFSS

*Deliveries of vessels of more than 100 GRT
Source: Lloyd's Register - "World Fleet Statistics"

Vietnam has moved from T20 5" place in the world, between 2005 and 2006 and arelers for its
shipyards were multiplied by almost 10. Taiwan, skihspecialises in container ships, has seen its

order books grow regularly since 2003.
1.1.3 Europe

European order books
Unit: million GRT

2005 | 2006
Germany 4.7 4.9
Poland 2.6 2.4
Italy 2.5 2.3
Croatia 2.4 2.1
Denmark na 1.8
Romania 1.4 1.5
Norway 0.58 1.1
Holland 0.98 | 0.98
Finland 0.88| 0.85
France 0.69 0.84
Spain 0.48| 0.73
Bulgaria na 0.22

na: not available
Source: Barry-Rogliano-Salles

Specialised in sectors with high added value, [agleruise liners, chemical tankers, sophisticated
container ships of average size and other highdfairieal vessels and aiming for a high quality of
service and unit costs, the European shipyards algeeto limit their handicaps due to the Euro and
increase their overall turnover in 2006: 13 billiBaros, namely similar to that of Korea (14 billjpn
Japan (11 billion) and China (10 billion). Howeviéte growth of production in tonnage is much less
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in their sectors than on the large standard shifket® The customer base is mainly European, apart
from the American cruise ship owners.

1.1.4 France

Ranked 10 in Europe, the French shipbuilding industry is mhaispecialised in cruise liners.
Approximately 80% of its production is for exportie recent recovery of the cyclical market for éarg
cruise ships has benefited French shipbuildersicpéarly and filled their order books.

The delivery of two sophisticated LNG carriers B0Z could help to maintain French shipbuilding on
this specialised market, the growth prospects dtlwhare very good, with respect the forecast world
gas consumption: orders represent more than tfieftle current operational fleet, almost two disir
having been signed with Korean shipyards.

French activities are centred entirely in Metrofaoli France, with the Pays de la Loire region
employing 79% of the workforce in front of Britta®%o).

French shipbuilding*
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*The six first private shipyards
Source: CSCN.

Regional breakdown of the workforce of the sectomi 2005

Salaried workforce
Nord-Pas-de-Calais 62
Upper Normandy 88
Brittany 347
Pays de la Loire 3,150
lle-de-France 120
Total (main regions) 3,767
Total France 3,995

Source: SESSI.
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1.2 Outlook

In the cyclical evolution of merchant shipbuildindpe period 2003-2006 was characterised by an
increase in demand, an ongoing rise in the cosewf construction and order books more spread out
in time than in the past (3 to 5 years). We obskevdrop in new orders in 2007.

The prospects in the medium term depend on sefigrdamental factors:

» trends in world growth and the intensity of theleetages international,

e trends in investments in maritime transport anglshiding, in a context of saturation of
shipyards and ports and in a period where thetaiwfity of shipowners and of shipbuilders is
not very high,

» the price of construction, driven up by increastogts, particularly those of raw materials and
down by the intensity of international competition,

» the exchange rate of the Yuan in relation to thdadowhich may have an effect on
competitive conditions.

For Europe, the outlook also depends on maintaioamgparative advantages in the profitable sectors
of highly technical vessels, which will inevitalidg of interest to competing shipyards, as wasadise c
for LNG carriers in the recent past. An analysigskaaby market is required, according to the nature
of the competition and finance capacity of the stoes.

2. Naval shipbuilding

Key figures for naval shipbuilding
Units: million Euros, workforce

2001 2002 2003 2004 2005
Turnover 1,227 2,248 2,030 2,757 2,962
Value added 720 841 766 1,028 1,099
Employment 15,272 1,4831 14,716 13,80[ 13,461

Sources: SESSI, Ifremer estimates (based on datadompanies)

2.1. Trends in activity
In Europe

European naval shipbuilding is comparable in sizéhat of the United States. In 2005, it generated
turnover of 10 billion Euros and 9 billion in 200&hilst its American counterpart, generated
approximately 12 billion. Its workforce was 40,000s; approximately 60 to 70,000 in the Americans
arsenals. It stands apart by the number of operatuere are sixteen main companies in EU-15, whils
two groups own the six large American companiectvl@nsure 90% of production on the other side
of the Atlantic. In both cases, these companies daversifying into other industrial activities
(computing, merchant shipbuilding).

Unlike merchant shipbuilding, the military shiplliilg market is characterised, both in many
European countries and in the United States, byltivenward trend of the national naval equipment
acquisition budgets. The increasingly intense cditipe on a market faced with reductions in naval
forces, requires that companies reduce their ptaafucosts. The collapse of the European production
structure is partially offset by joint ventures ween companies, often Europe and by mergers,
acquisitions and takeovers at national (France,iéddnKingdom, Spain) and international level
(acquisition of Greek and Swedish companies by @arinterests). These strategies provide for the
alliances between arsenals and equipment manugastur
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Naval shipbuilding in Europe
Units: million Euros, workforce

Turnover 2005| Employment 2005
UK 3,658 11,968
France 2,878 12,755
Germany 1,646 6,380
Spain 740 4,409
Netherlands 730 564
Italy 494 2,100
Sweden* 121 1,090
Greece* 93 715
Total Europe 10,360 39,981
*Employment 2006

Source: Ifremer estimates after information from ithdustry

In France

Whilst most of the production of naval shipbuildilsgcarried out by a single major company, several
civilian shipyards and equipment manufacturersatse involved on the market by the construction of
sophisticated ships, detection systems and offersgquipment. For the purposes of reducing costs,
joint projects for the design and manufacture afiges of products have been launched with
companies in several countries: Italy (frigatepgi8 (submarines), UK (equipment and submarines).

2.2. Outlook

In a tight market, the outlook for the sector widpend:
* on the emergency of new markets, particularly inmettgping countries, according to their
naval strategies,
e on the capacity of companies to pursue their effdar greater productivity by closer
alliances.

3. Marine equipment industry

This group of activities, suppliers of constructiand repair yards, ship owners and the offshore oil
industry, includes:

» the manufacture of technical equipment, particulgnopulsion machinery, electrical and
electronic equipment, handling on-board, navigasiod bridge equipment, pumps, ventilation
and air-conditioning (HVAC) systems,

» the manufacture of equipment assembled and testiir technical environment in the form
of “modules” or prefabricated and complete systesush as the installation of ventilation and
air-conditioning system or the fitting-out of pubAreas and cabins of passenger ships.

3.1 Trends in activity

The turnover of the marine equipment industry woittt was approximately 65 billion Euros in
2003. stimulated by the strong growth in shipbuigdthroughout the world. China’s market share has
increased significantly; however, it, South Korea &ietnam imported 19% of their requirements in
2003 and this share is increasing.

In the main countries with marine equipment mantufges (Austria, Croatia, Denmark, Finland,

France, Germany, Italy, Poland, Holland, Norwayai§pmnd United Kingdom), in 2003 the sector
represented (source: EMEC):
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e 287,000 direct jobs,
* An average annual turnover of 26 billion Euros,
» a market share for export of 46%.

The annual turnover of the French marine equiprimghtstry is estimated at a billion Euros for 2005
and 2006 and the number of jobs 12,000 (sourceAN)C

4. Merchant ship repair

The activity includes:
* the maintenance and repair of vessels,
* the conversion of the structures of vessels,
e scrapping.

Key figures for repair and conversion of merchant essels
Units: million Euros, workforce, %

2000| 2001 | 2002/ 2003 | 2004 | 2005| 2006
Turnover 197| 186 245 251 228 213 na
Value added 82 67 95 88 87 76 na
Employment 2,1501,822| 2,599| 2,356| 2,194| 1,667| 1,427
Number of companie: 51 45 52 49 48 44 na|

na: not available.

* Fractions of companies (for the more than 20 eypés).
Levels of exports 2005: 35%

Source: SESSI (annual company surveys).

4.1. Trends in activity

For this service activity, the cost of the labaian important factor in competitiveness, but tymair

of highly technical ships and re-conversion operairequire of the qualified personnel. These short
term services also demand the ability to managéaads which may vary greatly and which may
imply sub-contracting operations.

These features are found in Europe where, at th®rbhoof the cycle, the activities of Western
shipyards are exposed to competition from countviéth low labour costs: Italian and Spanish
shipyards are in competition with those of Turkey ahe Balkans; to the North, Germany and Great
Britain are in competition with Polish, Baltic aRiissian shipyards. In the current situation, wich
rather favourable (European turnover in the fidldepair, maintenance and conversion increased by
35% from 2003 to 2006), shipyards are looking taugemutual sub-contracting agreements.

In France, the economic situation is also favowabk elsewhere, French shipyards are looking to
smooth out the cyclical nature of orders by divfginsg their skills, by extending the categories of

their customer base and by looking for long termnte@ance contracts. This diversification may go

as far as combining ship and boat building or coeibn and repair.
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Turnover in the field of ship maintenance, repair ad conversion in Europe
Unit: million Euros
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Source: CESA

Regional breakdown of the workforce in ship repair
Units: workforce, %

Total share for

Main regions Workforce Metropolitan France
Aquitaine 141 8%
Brittany 659 36%
Norgd-Pas-de Calais 298 16%
Upper Normandy 120 7%

PACA (Provence-Alps-Cote d'Azur) 397 22%
Metropolitan France 1,809 100%

Source: SESSI, companies with more than 20 empsoyee

Ship scrapping

Between 200 and 600 ships of more than 2,000 dedghtvtonnes (dwt) are scrapped every year.
activity is sensitive to the economic situation gparticularly to the maritime transport ma