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World Marine Markets
1. INTRODUCTION & DEFINITIONS

1.1. Introduction
This report was commissioned by the WTSH, Kiel, aathpleted in March 2005. It examines the sectors
that constitute the world marine industry and valeach sector over the period 1999 to 2010.

Where possible we also give our views on segmemstdy region. However, it is very important toenot
that the marine industries are truly global bussess

There are major variations in the amount and quafidata available on the various sectors ancbafit
sources often give different values. Also, as thetsgistics are often provided by organisationsaon
voluntary basis, in many instances complete timeselo not exist.

A further complication is that companies often @peracross several sectors and official attempts to
categorise a company by using a single standartsindl coding only lead to more errors. This isyvidr
most sectors there are no reliable figures for rersibf enterprises or employees.

In many instances it is simply that no data eXstghe marine industries.

In light of the above, where possible we have loa@sort to building models of sectors.

In general we do not seek to give values for GesnmrSchleswig Holstein as valuation of these hee t
subject of separate work by BALance and MC.

This report summarises the results of our work snalccompanied with an Excel file that contains the
detailed tables of forecasts.
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1.2. Definitions

Figure 1-1: Shipbuilding Expressed in € and $
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There is a greathortage ofdata on the sectors. Where available, statistics aendfased on voluntary
contributions and therefore often incomplete. Thestruseful information is often that produced by
national trade organisations. As other researchav® noted, more than half of the maritime sectors
identified are not covered by official Europeantist&cs and the situation becomes worse when data i
required for individual countries and world markefghen data is available, it is often in units (swas
tonnage) and not € values. Internationally comgarafficial statistics are often out of date, wihta
available in early 2005 often relating to 2002.sThresents a particular problem due to the coreidier
increase in activity in many marine sectors duthege years.

In a number of instances (shipping, offshore oig&s and renewable energy are examples) we use our
own models of historic and forecast global activity

The marine industries operate in a global market\assels are registered in locations that prasent
owners with lowest costs of compliance with regala. In addition, a number of companies in the shi
owning, shipping and ports sectors are privately@ivand structured to assure privacy and do noe iss
annual reports giving values of sales and pro8Btssecrecyis another factor that contributes to a lack of
data on national and global market values.

There can be considerable variations in what cioesi thevalue of a market sector. In some instances
such as the marine fisheries sectors, shipbuildittg, we use the value of production, in otheesctpital
and operational expenditure. In general, we ansidering ‘markets’ and not the economic benefithi®
country which is often a multiple of the stated kedr

It is important to note that sector values canhotgs be added as in many instances this wouldecalus
double counting

Our primary aim in the report is to produce a wonhdrket value for each sector and regional
segmentation— in practice this can be difficult to achieve.tihe case of Europe, difficulties arise due to
the enlargement of the European Union and lackatd.dAlso information on the Former Soviet Union is
very difficult to obtain.

Thedefinition of what constitutes a sector varies from sourcgotoce and is often unstated. The result
is that information relating to one country is wlatectly comparable to that from others. Other ¢oas
may apply different structures and definitions e tmarine industries, therefore the figures weeniem
this report cannot necessarily be applied to marketessed by another country. The definitions sedu
this report are given below.
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Table 1-1: Marine Sector Market Value Definitions (isted by total value 2005-2010)

Sector
Shipping

Marine Tourism
Offshore Oil & Gas
Seafood Processing
Marine Equipment
Fishing
Shipbuilding

Naval Shipbuilding
Ports

Marine Aquaculture

Yacht & Boatbuilding

Definition

UNCTAD estimate of the percentage of total seaborne.trade

All expenditure, excluding traveldeaccommodation.
Total capital and operatiorngbenditure. (Nothe value of
the produced product which is considerably greater.
Output value of processedakéiieh and shellfish).
Equipment used in commercialship
Value of fish and shellfish landings ard=l by the FAO.
Value of ships based on vessels =&SHD.
Expenditure on building navaips.
Port revenues based on average pricesrper &b cargo

handled.

Output value of ‘farmed’ fishdashellfish as defined by the
FAO.

Sales of new leisure boats.

Cruise Revenues of cruise vessel operators.

Research & Development Expenditure on academicamnercial R&D.

Marine Services Professional services to the ahjppector. Excludes
shipowners and operators revenues.

Total capital expenditure on wind, wave and tidatent
installations.

Expenditure required by natiloaad international authorities.

Marine Renewable
Energy

Security & Control

Ocean Survey Seabed and shallow seismic survepibpurposes.

Excludes oil & gas deep seismic.

Education & Training Academic and personnel tragnspecific to marine skills.

Underwater Technology =~ Hardware & software for um@ger operations. Excludes

equipment for subsea oil & gas production.

Underwater Vehicle Ops. Revenues from ROV and Adg¥rations.

‘Other’ European countries. When using this term in tables and charts weiavelly referring to the
summation of values for the following:

— Belgium — lIrish Republic
— Croatia - Malta

— Czech Republic — Slovakia

— Faeroe Islands —  Turkey

— Greece — Yugoslavia

— Iceland
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2. SUMMARY & CONCLUSIONS

2.1. Background
Some major factors are presently impacting on tagma industries:

The most significant development is the growthhaf Chinese (and other) developing economies which
has caused increases in their demand for commeditid growing exports, resulting in a surge inlevor
shipping, ports and marine services and shipbglditivities.

US imports have grown dramatically and the US trdefecit worsened. Major changes in exchange rates
have resulted. A 39% rise in the value of the €iregahe $ has significantly undermined Eurozone
companies’ competitiveness in world markets.

The Chinese currency is widely regarded as beingusty undervalued and a significant revaluation
could reduce its exports somewhat and perhaps, imp@rtantly, boost the depressed value of the US$.

The aging and declining workforce in developed ecoes and high wage costs are also pushing
industries into locating production in the develgpiworld, further increasing their exports and
undermining the competitiveness of European coesatri

Although there are costs for the marine industrgirgg from requirements to comply with environménta
legislation this also generates benefits for tetdmyo providers — development of the renewable gnerg
sector is one example. Increasing concerns ovéaglwarming have resulted in a strong growth impla
for offshore renewable energy installations, paftédy wind farms.

Global terrorism and associated security needsdsasdted in development of new ‘markets’ in proersi
of products and services for the marine securitjose

The strong growth in global energy demand, pamidylfrom the developing countries has boosted the
offshore oil & gas sector but increasingly raisesaerns over a possible limit to oil supplies.his tevent
there could be major increases in transport costEhvwould impact upon the competitiveness of
developing countries.

The interplay of the above factors means that tlaima industries are going through a period of
considerable changes and this seems to be thg plddern in the future.
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2.2. World Market Sectors

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Shipping ] 1763

Marine Tourism 11133
Offshore Qil & Gas ::I 575
Seafood Processing — 1462
Marine Equipment 1347
Fishing 7:I 298
Shipbuilding ———J 185
Naval Shipbuilding ::I 183
Ports —1166
Marine Aquaculture —___1165
Yacht & Boatbuilding 7:I 88
Cruise 7:I 84

Research & Development —]66
Marine Services ::I 35
Marine Renewable Energy 117
Security & Control 7] 15
Ocean Survey 7] 12
Education & Training 7] 10
Underwater Technology :l 8

Underwater Vehicles Ops. 3

Figure 2-1: World Marine Industry Sector Totals 2006-2010 (€bn)

The largest sectors in terms of expenditure arpiy and Offshore Oil & Gas, followed by Marine
Tourism. However, the ones likely to show greatesicentage growth over the period to 2010 are the
‘new’ sectors of Marine Renewable Energy and MaS8eeurity.

(The values we give below are for world markets.)

Shipping and transport(€287bn in 2005, €326bn in 2010). Within Europe #iepping cluster is
estimated to comprise 10,000 comparfje©ver 90,000 ships =>100 gt are registered wodeéwand
more than 50,000 are thought to be trading inte@nally. The UN has noted that “it is generally
considered that maritime capabilities, specificalig ownership of substantial tonnage are essdotial
countries trade support and promotidnlt is estimated that some 90% of world trade tgends
transported by sea and seaborne trade has grow0$ in past 40 years. Of particular significarge i
the container sector set to grow by a further 4@9°2022.

Shipping is a highly cyclical industry presentlyjanng an unprecedented boom. However, it is likely
that by 2006 additional capacity entering the miawkitt cause rates to fall and we expect a retortohg-
term trends from 2007. This falsely gives the inspren of shipping and all its associated sectotseayy
markets in decline which is clearly not the cadapfing is an important industry due to its highuea
added nature activity — 232% within the EU.

! Lloyds Listp1, 27 Jan 2004
2 ‘Review of Marine Transport 2008 nited Nations Conference on Trade and Developrfi¢iNCTAD)
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Germany has been particularly successful in devmdoips shipping industry. At the end of 2004, Gan
owners controlled 2,560 ships. The fleet has daliblece the introduction of the tonnage tax fivarge
ago.

Marine Leisure & Tourism (€174bn in 2005, €205bn in 2010). This includeside range of leisure
activities such as sailing and boating, water spoecreational diving, sea angling and cruisedagt.
Together, these activities form the second largesine leisure activity worldwide.

The marine leisure sector is forecast to enjoyinamtg long-term growth in line with the overallayth
in tourism and leisure sectors.

Marine Equipment (€57bn in 2005, €60bn in 2010). This market is posed of the capital items of the
civil and naval shipbuilding sector (e.g. proputsigystems & machinery and many other components).
with over 5,000 suppliers listed worldwide. Thesegrowing technology content and hundreds of high-
tech sub-sectors many of which offer opportunities.

Germany is a technology leader in a number of a@agng from marine electronics to ships engines.

Offshore Oil & Gas (€88bn expenditure in 2005, €99bn in 2010). Treasds benefiting from a long-
term growth in demand and increased oil & gas pri€dfshore oil & gass probably the world’s largest
marine industry in terms of the value of its outphich we estimate at some €700bn in 2004.

Shallow water regions are now in decline (althoughny small fields remain) causing oil & gas
companies to move to deepwater areas. Operatipeatlss, however, growing in most regions. As fixed
platform installations decline there is an increasdloating production and subsea production. @&as
increasing in importance resulting in major investits in offshore pipelines and onshore LNG plants.

Fish/Seafood Processing€75bn in 2005, €79bn in 2010). Processing teadsdd 100% to the overall
value of the raw product. The main driver is theveito convenience foods. A considerable export
market exists for processed seafoods and highFzospean processors such as Norway are greatlg aide
by establishment and development of a premium brand

Fishing (€51bn in 2005, €48bn in 2010). This is an impariadustry seeing growing demand, but the
world catch tonnage is falling as a result of aesioesource problems and quota restrictions. Taere
some opportunities offered by new species, howewgraculture which is subsidized in a number of
countries provides serious price competition. Timdustry faces a future of continuing global decline
worldwide until a point of sustainability can beicded.

Shipbuilding (€33bn in 2005, €30 in 2010). This sector is eigmeing a peak which will be followed by
a return to long-term growth trends. Demand isgihip driven and current owner confidence has badoste
orders and shipyards are full. We expect to seeesdecline, then a return to long term slow growth
trends.

1,430 shipbuilders & repairers listed worldwidet there is a history of over-investment and subhsidy

a result, Asia dominates the ‘bulk’ vessel markeit the emergence of China as a shipbuilder now
threatens Japan & Korea. Europe is associated mgher tech small number series ships (cruise,
offshore, etc), but the high value € has major ichpa EU shipbuilders and their suppliers. Germiaay

an important industry which is large by Europeamdards.

Naval Shipbuilding (€27bn in 2005, €34bn in 2010). Despite the verggeé US spend on naval
shipbuilding, it is slightly exceeded by Europeidsurrently in third place is forecast to growosigly
over the next decade. There is very little datalabvi® on the value of the sector and its segmiemtaty
country. Although the major players build their owessels, there is a significant export business to
developing countries.

Ports (€25bn in 2005, €30bn in 2010). There are oved®@orts & terminals worldwide of which some
2,000 are significant. However, the top-50 hanbkemajority of business. Increasing seaborne tazade
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containerisation means strong growth in prospedt@ont congestion is looming. Major investments are
needed in developing port infrastructure worldwide.

Ports have major economic impact which is a largdtipte of revenues. Europe’s largest port is
Rotterdam where in 2003 5,741 persons were agedowth cargo handling, but 58,739 are in ‘direct
port-related employment’ and it is claimed that {h@t generates indirect employment for 250,000
people.

Marine Aquaculture (€25bn in 2005, €30bn in 2010) is experiencingragiterm growth trend partially
associated with it filling the capture fishing taye gap but also due to low prices of its produS&
Asia is a low cost producer and European governsneabsidise aquaculture.) Norway leads European
production and benefits from a strong internatidmmaind. Between 1996 and 2002 tonnage growth was
7% p.a. and $ growth was 4% p.a. Continuing stfahge growth in demand is forecast.

Yacht & Boatbuilding (€12bn in 2005, €17bn in 2010). Yacht & boatbuitdiils part of the Leisure
Boating sector (which includes marina operationd ather operational expenditure, chandlery, motor
sales, etc, but data is incomplete on this widendem). The sector is likely to show good growith
2010.

Leisure boating has a considerable economic imp&ihin some of the European countries, the total
leisure boating sector is typically 7 to 8 x théuesof new yacht & boat sales.

Cruise Industry (€12bn in 2005, €15bn in 2010). The sector off@rge potential with major investments
being made in cruise terminals worldwide. Total remoic benefit delivered by the industry is
considerable. Although dominated by the US mark@tiwaccounts for >70% passengers, is of note that
2.7 million Europeans took cruise holidays in 2G0f1 of these 2 million in European watéStrong
growth is expected with European passengers inaga® 4 million in 10 years. Of particular
significance to Germany is the growth of smallezcsalised cruises in Northern European waters.

Research & Developmen(€10bn in 2005, €12bn in 2010). We value shipbogdr&D at €1.8bn and its
future growth is mainly a function of future growtii revenues. The oil & gas industry is estimated t
spend €2.5bn, but in future years this will incesasline with the technical challenges to be facather
marine industries, we believe, total €1bn.

Government is a major spender with over 1,200 gede vessels worldwide. The USA leads and
NOAA's marine budget we estimate at €2bn. Otheregoments probably total €3.0bn. The response to
global warming is likely to increase this spenduf@gures exclude the important military naval teec
where the US accounts for $13bn and the world tatald be €26bn.)

Marine Services €5.7bn in 2005, €6.5bn in 2010). This is a longrtgrowth sector with London being
the world’s leading centre, but its position is remsingly under threat from SE Asia (particularly
Singapore). The sector ranges from ship operatibrsking and insurance to specialist publications.
Marine services are of major strategic importaree auccessful centre tends to cluster decisiorersak
for many associated activities.

Renewable Energy(€0.5bn in 2005, €4.7bn in 2010). This tiny newlustry has the largest growth of
any sector and should reach €5.6bn in 2009. 99%xpénditure will be on wind farms with 2,258
turbines (totalling 7.5 GW) forecast to be instal®ver the period. There is also an embryonic vawed
tidal activity.

Europe will account for 85% of the forecast marRdte UK market will develop first (with 26% to 2009
then if existing plans materialise it will be foled by the German market (40% to 2009). European
technology leads but the challenge is to reducesdmg use of large 5 MW turbines involving incredse
distances from the shore and water depths. Germsaaytechnology leader in windpower and has great
potential to grow its industry.

% European Cruise Council 2004 (first statistics)
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Security & Control (€0.8bn in 2005, €2.3bn in 2010). This is new anplortant growth sector that has
developed following the events of 9/11. Over theiqueto 2010, we expect expenditure on maritime
security to total nearly €21bn. Although major exgi¢ures will be required in US ports this will come
until 2015. Costs to modify ships will form the mafy of expenditure within the medium term and in
addition the container shipping industry will bgueed to pay security inspection fees.

Ocean Survey(€1.9bn in 2005, €2.1bn in 2010) satisfies a cambg need for provision of up to date
charts essential for safe navigation. Accordingliyas a long-term growth trend. The largest comrakrc
activity is in surveys for the offshore oil & gasdustry. Europe is a major player in this hightsector
which is dominated by the Netherlands.

Education & Training (>€1.5bn in 2005, €1.8 in 2010). The sector hasetiprimary activities:

Seafarer training — 400,000 officers and 825,0@idga are employed worldwide with 60% of the latter
being from the Asia Pacific region. 418 ‘maritineheols’ are listed worldwide and there has beeii% 2
oversupply of ratings (mainly Philippinos). At teame time there is a 4% undersupply of officersctvhi
is expected to rise to 12% by 2010. Seafarer tigimiosts $5-20K, officer $40K and we estimate over
2005-9 177,000 will need training.

Offshore Workers — these undergo safety training éour year cycle. With an estimated 80,000 waker
worldwide, some 20,000 are trained per annum.

Higher education — establishments offering mariaerses total at least 241 worldwide. However, it is
difficult to estimate the associated expenditurethis area. All education and training has a role
‘marketing’ the supplier country and its technoldgyoreign students.

Underwater Technology (€1.2bn in 2005, €1.4bn in 2010). This is the nfacwre of the high
technology equipment associated with hydrographicvey, oceanographic research and all other
underwater operations. The common factor that ledkparts of the sector is a high electronics entt
Underwater technology includes the manufacturenafetwater vehicles (ROVs, AUVS), oceanographic
instrumentation and deployment systems, sonarssamgey systems, underwater navigation systems.
This is an important sector for German companies.

Underwater Vehicle Operations(€0.5bn in 2005, €0.5bn in 2010). Activity willagw until 2009 after
which there may be some slight flattening off asdpean oil & gas sector activity falls. Some 50@ ¢
‘work-class’ ROVs are in commercial operation wiavide, the largest user being he offshore oil & gas
industry. AUVs have long the subject of academic and military aege but only entered regular
commercial operations in 2001 and about four a tinits are presently operating.

Media — we regard Media as a part of the Marine Sensgeesor. Although media is not separately valued
in this report, the marine information serviceseo#d by the media are of considerable importance in
aiding dissemination of market and technical knolgkethroughout the industry.

Arts & culture — this has two main roles; firstly in raising pelbhwareness of the marine industries and
secondly as a contributor to the leisure and toausgctor. Events such as the Kiel festival andlaim
ones throughout Europe, generate considerablecpuibdirest and provide great economic benefit.

Coastal Engineering— No data available on this sector.
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Table 2-1: World Marine Sectors — Value (€million)and Growth

€ million 2004 2005 2006 2007 2008 2009 2010| 2005-10 2005-10
growth
Shipping 344368 287748 275466 274653 290885 307929 325826/ 1762507 13%
Marine Tourism 168189 173739 179487 185440 191606 197995 204614 1132882 18%
Offshore Oil & Gas 91146 88237 93544 97132 98011 99119 99057| 575101 12%
Seafood Processing 79563 75544 76083 76666 77294 77969 78644 462199 4%
Marine Equipment 64246 57474 58761 56949 55603 58001 60346 347133 5%
Fishing 55688 50713 50259 49809 49362 48920 48478 297541 -4%
Shipbuilding 37746 32744 33141 30835 28716 29582 30272 185289 -8%
Naval Shipbuilding 28862 27358 28410 29443 30775 32507 34414| 182906 26%
Ports 25017 24827 26068 27111 28196 29324 30496| 166022 23%
Marine Aquaculture 23876 24831 25824 26857 27931 29049 30166| 164657 21%
Yacht & Boatbuilding 12486 12109 13017 13993 15043 16171 17303 87635 43%
Cruise 12090 12091 12909 13671 14363 14976 15501] 83511 28%
Research & Development 10629 10346 10757 10803 11010 11404 11624 65944 12%
Marine Services 6840 5742 5497 5481 5805 6145 6502| 35172 13%
Marine Renewable Energy 128 514 1365 2327 2857 5586 4704 17353 815%
Security & Control 0 877 1822 3351 4577 2347 2320 15293 164%
Ocean Survey 2013 1925 1964 2022 2082 2144 2209| 12345 15%
Education & Training 1537 1514 1546 1600 1655 1722 1790 9827 18%
Underwater Technology 1312 1275 1323 1335 1363 1409 1438 8142 13%
Underwater Vehicle Ops. 479 479 506 523 537 544 545 3135 14%
Table 2-2: Sector Growth Rates by Year
Annual market growth i€ compared with previous ye
2005 2006 2007 2008 2009 2010
Shipping -16.4% -43% -0.3% 5.9% 5.9% 5.8%
Marine Tourism 3.3% 3.3% 33% 3.3% 3.3% 3.3%
Offshore Oil & Gas -3.2% 6.0% 3.8% 0.9% 1.1% -0.1%
Seafood Processing -5.1% 0.7% 0.8% 0.8% 0.9% 0.9%
Marine Equipment -10.5% 22% -3.1% -2.4% 4.3% 4.0%
Fishing -8.9% -0.9% -0.9% -0.9% -0.9% -0.9%
Naval Shipbuilding -13.3% 12% -7.0% -6.9% 3.0% 22.3
Shipbuilding -5.2% 3.8% 3.6% 4.5% 5.6% 5.9%
Ports -0.8% 5.0% 4.0% 4.0% 4.0% 4.0%
Marine Aquaculture 4.0% 4.0% 4.0% 4.0% 4.0% 3.8%
Yacht & Boatbuilding -3.0% 7.5% 75% 7.5% 7.5% 7.0%
Cruise 0.0% 6.8% 59% 5.1% 4.3% 3.5%
Research & Development -2.7% 4.0% 04% 1.9% 3.6% 9%]1.
Marine Services -16.0% -43% -03% 5.9% 5.9% 5.8%
Marine Renewable Energy 302.5% 165.4% 70.6% 22.7%5.699 -15.8%
Security & Control nfa 107.7% 83.9% 36.6% -48.7% .2%
Ocean Survey -4.4% 2.0% 3.0% 3.0% 3.0% 3.0%
Education & Training -1.5% 2.1% 35% 3.4% 4.0% 3.9%
Underwater Technology -2.8% 3.7% 09% 2.1% 3.4% 9%2.0
Underwater Vehicles Ops. 0.1% 5.5% 34% 2.7% 1.3% .2%0
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Figure 2-2: Marine Industries — Top 10 Sectors 2002010

2.3. Conclusions

The marine sectors together form one of the womadst important industries. Most activity we deseri
in individual sectors is in support of five key ase

* Marine Energy — the offshore oil & gas producedahkied at some €700bn

* Shipping & Transportation — €288bn

* Marine Tourism — €174bn

* Fish & Seafood — including processed and non-peazkproduction, €151bn
»  Shipbuilding (civil and naval) — €60bn.

About 30% of the world’s oil & gas is produced ¢ftse, some 90% of the volume of world trade is
carried by the shipping industry, and marine figdtgerare a major source of food, particularly foe th
developing world.

The marine industries are of major economic sigaiice, particularly to coastal communities. Althoug
many of the sectors are large, they often delicenemic benefits that are multiples ranging fromo 20
times the values of direct spend we give in thiore

It has been estimated that the European maritimgtesl generates employment for almost 1.5 million
people. In terms of direct value added, the Unk@dgdom has the largest maritime cluster, closely
followed by Germany and Norway, and the Netherlaamts France come nekt.

* “The Economic Impact of Maritime Industries in EpedPolicy Research Corporation NV for the European
Commission. 2002 (?)
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We believe that Germany has some major strengthgontd markets. Germany has a strong maritime
tradition and has been more successful than mamgr duropean countries in maintaining its market
share in some areas of technology and in growmghipping activities.

1. German engineering and technology has a world-clgsstation. The country is a world market

leader in a diverse range of engineered marineyatedranging from ship’s engines to high
technology sonars.

Germany has been particularly successful in deusdops commercial initiatives. It is reported
that at the end of 2004, German owners control|68@ships and it is the third largest owner by
tonnage. The fleet has doubled since the introdnotf the tax five years ago and it has been
particularly successful in the container shipsa@ect

Although orders vary from year to year, Germanyigbuilding industry has a remarkable record
of achievement in holding onto its share of tonnagé in Europe.

In common with the reset of Western Europe, Gerrsangakness are its high manufacturing costs when
compared to the growing economies of China anddadturope. Maintaining this position in future
years will demand considerable commercial and tieahmnovation.

2.4. Recommendations

Three technology areas may offer particular opputies and could justify additional research:

Underwater technology — this is a particular afe@@rman expertise. For example, the country is
a leading player in the design, development andlymiion of sonars and is a very successful
manufacturer of (military) underwater vehicles. wéwer, there is little data available on the size
and structure of the world market. We recommentlidysis commissioned on the world market
for German underwater technology (e.g. the combivedue of ROVs, AUVs, sonar,
oceanographic instrumentation, etc) and identificedf opportunities.

Offshore renewable energy — this sector shows gtrgrowth prospects particularly as

conventional fossil fuel energy prices increasern@ay is a world leader in windpower

technology, but as the sector grows in value competwill also grow. There is a case for an
ongoing national programme of research and devedopriowever, a major factor is the need for
Germany to quickly develop its home market for lofie windpower in order to give German
suppliers confidence in the home market prospects.

Marine Security — is a new and potentially highvgito sector. There is little information so far on
the available markets and technologies and furtieeket research work is needed in this area.

In more general terms, there is a need to morg tulberstand the opportunities offered by the Varge
but complex marine equipment market.
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3. LONG-TERM FACTORS

Before developing values for the individual sectoishe marine industry it is necessary to consttier
underlying macro-factors and how they are likelympact in future years. The most significant cise
are:

* Economic & political change

* Globalisation and the growth of seaborne trade
» Growth of low cost manufacturing locations

» Demographic change

* Global warming

* Energy supply and demand.

3.1. Economic and Political Change

Over the past 40 years, there is a major evengllyspolitically driven, every five to seven yedttat
causes severe disruption to global economies afm imapact on the marine industries. The mostmece
of these is the US response to 9/11 ‘war on temwrivhich may have marked the start of a new tyjpe o
low-intensity war with occasional flare-ups in éifént parts of the world.

Underlying much of the instability in the Middle &as the demographic imbalance caused by rapidly
growing populations, sometimes well educated, Ifienowith poor employment prospects. Saudi Arabia
is a case in point where despite its oil wealthF3i2r head is low.

Regional wars and prolonged domestic or ethic mm#ecreate some of the most pronounced shockgto th
world economy, due to the substantial costs facedhe countries or regions involved. Increasingly
disputes may hinge on one side using the contralwafal commodity, such as oil, against the other.

The security of energy supply is therefore a sigaift issue. Most of the world’s oil reserves aeated
in countries with the potential for serious pokticpheaval in the coming years, such as the Atbss

In the world today there is a heightened degreén@drdependence between countries, which means
disruption in one part of the world could have ad#ron effect in unforeseen locations. As wellias t
spanning long distances, such as the UK-US relsttipn closer to home, the EU community has recently
expanded considerably.

EU Policies

In 2004 ten more countries joined the EU, taking tittal number of member states from 15 to 25. This
enlargement has brought trade and investment apmtes and increases the EU population by 20%.
This larger internal market means that firms capaexl production and take advantage of economies of
scale. The additional members will increase thesEadithority and influence in international tradkga
The potential for existing members to expand ird@vmarkets is also great. Although to a great éxten
the enlargement took place in the 1990s, with Eemopagreements liberalizing trade. The EU’s export
trade has risen 73% since 1995 and imports by 81%.

Alongside the increased number of member statémr &U measures are likely to affect the marine
sector. Key points of current European maritimagport policy are:

* Revision of Community State Aid guidelines — st&icmonitoring of state aid and strengthening
of the flag-link to continue the benefit from togeatax.

* Liberalisation of port services.

* Build on the success of short sea shipping (in 20@ provided 40% of EU tonne-km) and the
‘Motorways of the Sea’ programme.

® Dr Fischler, F, Speech, http://www.europaworld.megk164/speechfischler13204.htm, Vienna, FebruargD4
(No values given in speech, only percentages)
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* The ‘Marco Polo’ programme — a second programmbeisig established from 2007 to shift
international road freight to water and rail.

» Competition rules — adoption of a white paper tooduce more completion into the sector.

» Safety — (following the sinking of the ‘Prestigegcelerated phasing out of single hull tankers.

» Establishment of the European Maritime Safety Ageard the Future Maritime Safety Package.

* Maritime security — enhancing ship and port segurit

* Human issues — directive on the Minimum Standar@raining for Seafarers. Consolidation of all
existing maritime labour standards.

However, despite the importance of the marine itvtkss Europe does not at present have a unified
maritime policy and a public consultation on tlideing launched.

Security

The continuing effects of 9/11 have increased corsce®ver maritime security. Maritime transport is
vulnerable to terrorist attack. The cruise shipaehas benefited, business for US cruise linescased
as a result of a reluctance of some to holidayguaintravel.

Many initiatives and legislation have already beadopted by individual countries and also
internationally, most recently with the introductiof the ISPS Code (International Ship and Poriliac
Security Code). Such legislation will lead to fundmtal changes in the maritime industry. The Code
stipulates a number of new regulations that recadtditional resources, the costs of which will fglon
those the measures are designed to protect. Atsoe delieve that the Code relies on seafarers for
security and the additional workload is making dgrendifficult to recruit and retain them.

Local Content

It is common for countries demand a certain levelooal content in any contracts awarded to foreign

companies. For operations in developed countries ihnot a great problem as work can be sub-

contracted to local companies. However, develomogntries present a challenge as they do not often
have the established industrial infrastructurectcaa sub-contractors.

Achieving local content is becoming a significamblgem in the case of large projects such as those
undertaken for the offshore oil & gas industry raBl, Angola and Nigeria.

3.2. Globalisation & Seaborne Trade

The marine industries are global in their natureé aot confined by national borders. The world marke
growing, stimulated by increasing consumer demamntcast reductions associated with the globalisatio
of production. Low-cost manufacturing areas corgirto increase in importance and the export of
manufactured goods from developing countries dalbktween 1981 and 2000. As the western world
still accounts for two-thirds of the world’s manafared imports, growth in the developing econonmses
still dependent on the markets in the developeddwor

In the past three decades South East Asia has leettenworld’s leading shipbuilding region. However,
the market leaders, Japan and South Korea, arasiogly likely to be threatened by China withatser
costs. China is integrating into the global econaagidly, since becoming a member of the WTO at the
end of 2001.

China’s demand for raw materials and energy hasntBc grown exponentially. For example, whilst
European oil consumption has remained relativelystamt over the past decade, China’s has doubied. |
2004 Chinese steel imports declined but exportbldou— by 2006 China is forecast be producing 30% o
the world’s steel.

China’s economic development is now consideredetore of the most important stimuli to growth for
the tanker, chemical, bulk and container tradesdefDbooks for newbuilds are at record levels dnd i
world trade continues to grow at expected ratesn this extra capacity will eventually be absorbed
without any significant long-term fall in capaciyilization However, there is likely to be a damjpen
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the currently rising rates for vessels, at leashenshort term. The volume of international seabdrade
increased in 2003 by 4.4%, compared with the ptevigear, to 5,840 million tonnes and tonne-miles by
5.9%. In line with such increases in internatiotrade, ports have recently shown major increases in
throughput, especially in container volumes.

Table 3-1: Annual Average Growth Rate (%)
2000-05 2005-10 2010-15 2015-22

dry bulk 3.0 2.8 1.7 1.5
tanker 1.3 1.7 1.4 1.3
general cargo 3.4 4.2 3.2 2.7
container 5.7 5.3 4.3 3.8

Source: ISL / Global Insight World Trade Service

The strong growth of 2004 is unlikely to be sustdimt such high levels. Limits are being experidnoe
other parts of the transportation infrastructurhe- Panama Canal is operating at 93% of capachig. T
increasing need for major infrastructure investmanty be a factor restraining growth — the Panama
Canal needs $8bn investment.

However, world seaborne trade is predicted to gsolstantially over the long term. Container traffic
should experience the strongest growth as thesecisntinuing shift to the use of containers foreyah
cargo. From 576 million tonnes in 2004, (11% of ldaeaborne trade) container traffic is expected to
reach to 1.3 billion tonnes (46%) by 2022.

Other forecasts say there will be another 2 billions of cargo in 2025. The OECD region is now
economically mature so it is growing quite slowhs Asia grows and China finds its feet the impocgan

of the ring of economies around the South Chinav8kéncrease. India is on the road to deregulatod

is growing fast. And over the next twenty five yedhe ex-Soviet states may overcome their present
difficulties and become a more substantial econdiice. Latin America is growing steadily and with
each decade will gain critical mass as a centteadg’

In the case of China, it exports will have doubletween 2000 and 2005. Its container exports are
forecast to grow from some 15 million TEU in 200440 million by 2020.

All such forecasts assume continued availabilitglufap energy — a situation we greatly doubt.

Many future technical challenges relate to shiprapens — both cost reduction and environmentabichp
In the light of the concerns over global terroriamd in some parts of the world piracy, security has
become major issue.

3.3. Demographic Change

The population of the developed world is aging,hwithprecedented growth in the proportion of the
population over the age of 60. This is a resulihefdemographic transition from high to low fetyiland
mortality rates. This situation has profound eleon all facets of human life. In the economic area
population ageing will have an impact on econom@agh, savings, investment and consumption, labour
markets, pensions, taxation and intergeneratioaatfers.

Developing countries, however, have not achieveth sulvanced levels of transition so their poputetio
continue to grow. In 2000 the world population wad billion and growing at 1.4% annually,
representing an increase in population of 85 mmlljpeople per year. Almost all of this growth is
concentrated in Asia, Latin America and Africa. @hihas 21% of the world population and this size is
already manifesting itself strongly in terms of 8og consumption and exports.

® Global Insight World Trade Service
"“The Demand for Sea Transport 2000 to 202%rksons, 2004
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Western world engineering capacity is due to dechs more of the population reach retirement age,
coupled with a decline in students taking engimgprin emerging markets such as India and Chinatabo
40% of students take engineering degrees compatedhe US at 4%.

3.4. Low-cost Manufacturing

The western world is ‘exporting’ job opportunitiesxd importing consumer goods. One impact of
changing global demographics is a transfer of mastufing to countries with low-cost skilled workfes

of which China and India are prime examples. Olierdecade to 2000, the fastest growing exports were
‘high technology goods’ (electronics, etc.) withnaal average growth in US$ terms of 12.3¢By
comparison, low technology ‘resource-based’ mariufaw grew at an average of 7.6%.)

The fundamental reason for developing countriesoexgrowth is low costs. Electronics company
Samsung pays workers in the UK £5.61 (€8.15) am,hoblovakia £1 (€1.45) and in China £0.5 (€0.73)
Other examples include: “The labour content ofra ty China is around 4%. In the West it is 30%efv
in Korea it is now 18%"°

Another factor is low labour productivity due tooster working hours in some Eurozone countries when
compared to the USA. In 1970 the annual numberasking hours per capita in the US and the Eurozone
countries was about 800, it is now about 950 inUBeand less than 700 in the Eurozéhie the period
2000-4 the Eurozone achieved annual productivityeases of 0.5-1.0%, the US 3.8-4.5%.

Japan ] ]1123.8 . . .
i Figure 3-1: Comparative Manufacturing Costs
Germany ]113.9
Netherlands | 1104 A study published in 2004 by KPMG compares business
1 costs in 11 industrialised countries (but doesinciude
Iceland ]103.3 . .
_ 1 China). 27 cost components are measured rangimg fro
United States | 100 labour to transport and taxes.
Luxembourg ]99.1
France 199.1 The table shows comparative post-tax costs in each
laly | 198.7 country. The study notes that the most importaotofa
o | 76 impacting on international competitiveness sinc®220
] ' has been the decline in the US$, with the resutioi
Australia. | 191.5 holds a 19% cost advantage over Germany, up fréfb 1.
Canada 91 in 2002"
0 50 100 150

3.5. Global Warming

The United Nations Framework Convention on Clim@teange was adopted in 1992. In 1997 many
developed countries such as Germany and the Ukegigimee Kyoto Protocol making a commitment to
reducing global emissions legally binding. The effeof climate change, if emissions go unchecked ar
increases in sea temperature, storm intensity, \waight and sea level as well as possible chamgesa
currents, with profound long-term implications foarine life.

In addition to the need to cut emissions, increats¥dand for energy and a possible decline in @plsu
over the next few years could increase the needcanumerciality of renewable energy. Renewable
energy is already the fastest growing sector ofettergy industry. Many suggest that governmentsl nee
to get more involved with policies to promote tleetsr, but others feel it should be left to marfketes.

8 Bill Gates addressing the World Economic For@inancial Timesp1, 31 Jan 05

°® UNIDO database

10 Sae-Chul Oh, CEO South Kaorea’s Kumho tyres gougied in thdminancial Times] March 2005.

1 paul de Grave, professor of international econsioitiversity of Leuven Financial Times5 Aug 2004.
2 Financial Timesp3, 16 Jan 2004

13 http://www.competitivealternatives.com/
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Responses to the effects of climate change includ®nsiderable increase in support for renewable
energy. Environmental policies are impacting on-settors ranging from marine propulsion to offshore
engineering projects.

3.6. Energy Supply & Demand

Oil & Gas
Figure 3-2: World Energy
10 - Consumption by Region
O Africa
9 1 B Asia Source; BP
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In 2004, oil demand was some 80 million barrels gy (b/d) but the IEA forecasts this demand will
grow to 118 million b/d by 2025. Since 1973, Eurmp®il demand has grown by only 6%, the USA by
16%, whilst in the developing economies growth Ieean 202%.

Most governments assume oil supplies are virtuafifmited. However, there are other views. Three
fundamentals are now strongly evident: increasiiigdemand, reducing reserves and a decline in
discovery rates.

For the past 30 years oil prices have been suljectassive fluctuations as a result of politicaiats
ranging from local civil disturbance to outright ian the Middle East. The results were the trgplaf oil
prices in 1973 and again in 1979. The reactiorhefdil consuming western economies has been to seek
oil supplies from other less troubled areas, resylin the development of whole new oil production
provinces such as the North Sea. Although oil deimlaas continued to grow, from some 58 million
barrels per day (bpd) in 1973 to some 80 milliod bp2004, the proportion shipped from the MiddésE

has fallen as the Opec countries lost market dbatese new non-Opec suppliers.

However, in the North Sea and some other shallotematfshore areas oil & gas production has passed
its peak and will soon be entering a period of teaindecline. Coupled with other factors, the effeaf
supply restrictions are now evident in prices thateeded $53 in late 2004.

Conventional non-Opec oil supplies are being ugeatuan alarming rate and at present Opec countries

are unable to provide much more. Politics perngitim the short term oil prices could moderate. But
longer term, the situation for oil consumers —timeo words all of us — is not looking good.
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Natural Gas and LNG

100 1 Figure 3-3: Oil & Gas Supply Forecasts
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outstripping that of oil. Gas reserves are
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Despite this, much gas is economically strandedanuresent liquefaction offers the only real solut
Investment in LNG plants, LNG tankers and offshionport terminals is set to boom. Analysis faihe
World LNG & GTL Report” indicates a 40% growth in spend, which over the fev years will start to
exceed $10bn per annum. However, in the longer teendemand for LNG is set to grow much more.

Another factor that could boost the use of gasgsoavth in its conversion to liquid fuels — Gad.iquids.

GTL, regarded as a high cost process, has been madssingly viable by high oil prices and the
abundance of gas supplies, resulting in major tmvests in the Middle East.

Oil Prices

CO45 Light Crude Oil (CL, NYMEX) Monthty Chart
Open 4942 High 5565 Low 492 Close §176

Figure 3-4: Oil Prices 1996-2005

Source: futures.tradingcharts.com

1+ As Opec’s share grows it will increasingly be in a
1. position to more effectively control global supplgd

a sustained rise in oil prices will therefore occline
balancing act between getting top dollar for ifsaoid

1 damaging customer economies by prices that are too
1. high will be difficult to get right and requires ep
members to bring onstream much more capacity to

T - n..r]nlﬂnﬂﬂnnnnnnr]nlwH"M"ﬂnﬁl\rﬂ’knﬂl\”ﬂl\nm)’“"HH!IHHan"ﬂ””H""w’ﬂ"ﬂMHMHW”MHMML}’_m safisfy demand — the big question is, can theshist

Dale 31 Oct0d Volume 5 4505233

It is generally accepted that the major Opec ecae®meed $30 oil to balance their economies, adigu
inflated by recent falls in the value of the USldolIn short, it is very unlikely that from now ave will

see a sustained period with prices much below®B& threshold. On 9 March 2005 oil prices reached
$55.65.

14 The World Gas Supply RepgrDouglas-Westwood Limited
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Peak oll
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Analysis for‘The World Oil Supply Report’
shows that it is increasingly likely that oil
supplies will peak, possibly within a decade.
In short, the world is likely to run out of
(cheap) oail. It is becoming increasingly
recognised that the situation is nothfs will
happen but wheand how the energy supply
industry will react.
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The fundamental conclusions remain that the workiiewn and estimated yet-to-find oil reserves and
resources cannot satisfy even the present levatagfuction beyond 2020. Just 1% growth in demand is
such that a production peak occurs as early as @046me 85 million barrels per day. Increased aeima
gives a higher peak but earlier.

Although the response will be complex, this wiltimlately result in a sustained major increase In oi
prices and a huge demand for other energy sources.

Other Energy Sources

We expect a strong growth in demand for natural gagicularly LNG. Some power generation capacity
will have to switch back to environmentally unfasiable coal, possibly sourced from countries si&ch a
Australia leading to increased demand for coalieesr However, ultimately it is likely that nuclepower
will have to be resurrected.

Marine renewable energy has prospects for stroogit@r particularly offshore windpower as onshore
sites are used up. Analysis of prospects in‘Tine World Offshore Wind Databassuggests a capital
spend of nearly $10bn over the next five years. infreediate growth market where activity is already
underway is the UK where we forecast 499 turbindsbe installed offshore. This will be followed by
Germany with 558 turbines.

Wave and tidal power is an embryonic industry bithwgood long-term prospects'he World Wave and
Tidal Databasefs forecasting the cost of annual installationgach $150 million by 2006.

Energy —a Long Term View

There is growing support for the view that oil gsccould increase considerably in the early yehtsen
next decade. Unmanaged, this could have a signifiogpact on global GDP and world trade.

High oil demand mainly emanating from China hasiltesl in a surge of orders for tankers. This new
capacity will take some time to be fully absorbgdtbe market and may result in some medium-term
oversupply. However, we then expect long-term tatkéiding growth trend to resume. The problem

could then become the limits of oil supplies whigé believe may occur around 2015. This is likely to

reinforce the present strong growth in demand fé6Lcarriers, increase development of demand for LPG
carriers and drive a long-term growth in the coeighters market.
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In the long-term fossil-fuel generation costs cailyancrease and a likely effect is that the présen
emphasis on developing renewable energy for enwiemtal reasons will be overtaken by a drive to

ensure security of supplies.

Any restriction of oil supplies will increase prasss for more investment in renewable energy. The
comparative costs of generating energy from rensturces will reduce as oil prices rise. Investim

in renewable energy should be key factor in natistrategy. In light of future shortfalls, invesnt in
energy is a win-win situation.
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4. SHIPPING
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Figure 4-1: Shipping — World Market

Source: Douglas-Westwood

Figure 4-2: Shipping — Forecast World Regions Segmétion

Western Asia 2005
Europe 40% .
44% Source: Douglas-Westwood

The market is dominated by European and SE Asian
shipping companies.

North
Amfifica Shipping 2005 2010
% World €M 287748 325826
Europe €M 127646 144537

Definition — UNCTAD estimate of the percentage of total seabarade that constitutes the total cost of shipping
Methodology — We segment the UNCTAD estimate by the natiopalit beneficial owner’ of world tonnage and haveecked
against actual values where known, (such as ircélse of Denmark). Forecasts are based on our ponje®f total seaboard
world trade in tonne-miles. We then applied ounwiz overall shipping rates to this by projectitg tClarkSea shipping rates
index. Shipping rates are the major factor impactin the future value of the market. Here the deyer is vessel availability
and we expect this to increase somewhat as nevagenourrently on order enters the market and Chieadbnomic activity|
moderates.

4.1. Overview

There are more than 90,000 ships registered arthper50,000 merchant ships trading internationally.
The world fleet is registered in over 150 naticarsd manned by over a million seafarers of virtuaihgry
nationality

We estimate merchant shipping was a €243bn indust8003. A rise in world trade of 16% mainly
driven by the Chinese economic boom has driverhigpsg rates and means the market is likely toehav
grown to €342bn in 2004 — the best year for 30 g/eaithough seaborne trade will continue to incesas
we forecast falling freight rates as more shippsagacity enters the market resulting in an avewdge

€287bn from 2005-09.

5 http://lwww.marisec.org/shippingfacts/keyfacts.htm
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The main driver of the shipping industry is thertage of seaborne trade (import & export), the vaum
and geographic distribution of which changes asuraction of nations’ GDP. Seaborne transport is
estimated to be responsible for up to 90% of wodde and in the case of some countries such asl Bra
and Peru (95%).

The volume of trade impacts on availability of \essand hence vessel charter rates. In effect, a
relatively small increase in demand can resultlerge increase in shipping rates (and vice versa).

The result is considerable variations in the vabfatie shipping sector from year to year.

Over the last four decades seaborne trade hasyngaabrupled and as shown below the volume of
shipping business continues to rise. The OECDneséis a world trade growth at 7.8% for 2004 ané9.1
for 2005.

30000 7 Figure 4-3: Tonne-miles and Charter Rates

Source: Fernleys & Clarksons

25000
The ClarkSea index in 2004 shipping shows ratesagisgy
20000 - $28,000 — compared with previous ten-year aver§4,800.

The chart also shows the increasing instabilityadés.
15000

major upturn is eventually undermined by over-inmemnt in

100007 new vessels. Drewry Shipping has stated that4B€ ihcrease

~ H H Shipping has traditionally been a boom-bust induatnere any
1M nnliln

1 ClarkSea Index ($K) in shipping capacity in 2006 is likely to outstdpmand in that
00011 onne-miles (billion) year. The Korea Marine Institute expects tankgopguto
H H H H H H H H H H outstrip demand in 2005. Our own view is of a geddilowing
o AL LD L of shipping sector growth and a return to more rbrfang-
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term trends by 2007.
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The CFO of Germany’s KG market leader MPC Capii#livat be placing newbuilding orders in 2005, as
they “do not see the boom in charter rates pengjistiuch longer. By the end of 2006 or the beginihg
2007 the tonnage available to the market will bererus. However, there are factors that may keys ra

high such as port congestion, a further boom im&laind India "*°

In the container sector, trade growth is forecasi®5% in 2005, slowing slightly to 9.7% in 2006.
However, on the supply side, the container vessel fs expected to increase by 9.8% in 2005 angP42
in 2006 and 8.8% in 2007. So overall, a ‘soft lagdis projected for container shipping ratés.

4.2. European Market

Others Denmark
33% 14% Figure 4-4: Shipping — European Segmentation 2005

The shipping industry is important to Denmark, Gany Italy,
Germany NOrway and the UK. (Others in the chart includegége which
14%  owns 16% of the world’s gross merchant tonnage.)

UK

14% ltaly

11%

Norw ay
14%

% Lloyd’s Listp3, 1 Mar 05
7 Clarkson'’s reported ihloyds List p4 2 Jan 05
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The European Union is very dependant on maritimesiport. Official statistics state that 70% of exaé
trade (the European Community Shipowners Associagay 90%) and 20% of internal trade in terms of
volume is made by sea. A large part of the increaee the years can be attributed to the impodilaind
oil-based products.

Shipping divides into two areas; deep-sea tranggbipping on long sea routes) and short-sea sigppi
(between national or European ports).

It has been stated that there were 14,000 entespaistive in the EU in 2001 generating €13.4brdokd
value and employing 155,000 persons. (Includes tedp-sea and coastal transport.) The value aatded
232% of personnel costs compares with an averagead@h-financial services) of 148%.

The sector is characterised by ‘flags of convereéioc ‘open registries’ whereby vessels controlbsd
owners in one country are registered in anothet dffers more attractive terms for taxation and
legislation.

For example, at the time of writing, Irish Ferrigas in process of reflagging a vessel to the BaBama
Norway has lost business as an international stgppidustry centre due to continuing tax wrangling
between owners and government.

In an effort to counteract the impact of this 1Irdpean countries have adopted a favourable taxation

programme based on tonnage operated rather thditspand this ‘tonnage tax’ has resulted in more
owners registering ships with European countries.

Table 4-1: Top-10 Controlled & Registered Fleets

DWT (M) 2000 2004 growth

Greece 135.1 161.4 19%
Japan 96.3 114.2 19%
Germany 30.9 51.5 67%
China 39.2 49.1 25%
Norway 54.1 43.8 -19%
us 445 40.6 -9%
Hong Kong 36.7 37.9 3%
Korea 35.5 26.2 -26%
Taiwan 19.9 23.7 19%
Singapore 19 23.3 23%
Sub-total 501.3 571.7 14%
other 257.2 283.2 10%
World Total 758.5 854.9 13%
Europe 341.2 375.2 10%
Asia & Oceania 309.9 362.6 17%
America 62.9 58.8 -7%
Africa 6 5.1 -15%
Unknown 38.7 53.3 38%

Source: ISL, ships =>1,000 dwt
The above table of the top 10 ship-owning countstesws the success of Germany which has grown its
controlled and registered DWT by 67% in four yeartake third place. By comparison Norway has thile
to maintain a competitive position, falling to fifplace.

The EEA (European Economic Area) registered fleetdased to about 28% of the world fleet in 2003, a
growth of 50% compared to the previous year. Cletimt fleets of the new EU countries contributed to
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this but even without these there was growth ofoain$%:® However, arguably the more significant
figure is that the Eldontrolledfleet now represents 44% of the world merchant.flee

Greeceis the biggest shipping operator both in Europe: warldwide, but secrecy regarding its shipping
turnover is legendary. However, the Bank of Gremqeects turnover of €10.9bn for the first 10 menth
of 2004. We believe this figure grossly undervalGesek market share of 16% of world gross tonnage (
Denmark generates the same turnover with 2.2%).

Greek shipowners control some 161 million DWT, éueathat has increased at 4.6% per annum since
2000.

Denmark, which has a supportive tax regime has seenatygéld tonnage grow by 40% over the last
decade. Danish shipping revenues were €15bn in.2003

Finland has few newbuildings registered under its flaghwhe average age of the fleet at nearly 20
years, almost entirely manned by Finnish seafadlgaesto a strong union opposing foreign employees.
Finland’s foreign trade shipments (import and eig)owere over 93 million tonnes in 2003.

The French fleet consists of 207 ships and has an averagefalgss than eight years, representing 4.6
million GT and 6.2 million DWT.

Germany’s fleet in 2003 was expanding with 118 newbuildingsking it the fourth largest in the world,
with its largest component being its 919 contaisi@ps. ISL report that German shipowners increased
their controlled tonnage by an annual average of%3o control 51 million dwt, but only 7 millionas
attributable to the German registered tonnagehéteind of 2004, German owners controlled 2,560sship
The fleet has doubled since the introduction oftéhefive years ago. (It is reported that “in exope for
considerable subsidies” a further 110 vessels lwlbought into the German flagged fleet by end 2005
bringing the total to 400}

Ireland’s tax tonnage regime and low corporate tax rate le@® lof interest to national and European
shipowners and the country has shown good develgpm®Ilder tonnage is being replaced by newer
secondhand ships and there were 47 vessels emtihethe Irish Chamber in 2003 — an increase of 68%
since 1999. The IMDO estimate that since 2000 eympémt in international shipping has increased by an
average annual rate of 5.6%These increases are mainly attributed to the doction of a tonnage tax
regime. The Marine Institute believes that shippirag a €1.6bn sector in 2003.

Italy’s fleet numbers 1,407 vessels of which 676 are @/@0 GT. There has been a 4% increase in
tonnage on 2002, but a 2% decrease in vessel nambieere are a large number of newbuilds within the
fleet and growing registration in the Italian Imiational Register. 134 newbuilds were ordered duitire
2000-2003 period. In 2003 shipping (the transpdrtcargo and passengers) totalled €12.2bn and
employed 26,800 people and the maritime sectorvesoée produced €26.3bn.

The Netherlandswitnessed a slight decrease in the numbers of shgistering in the country from the
end of 2003 (786), compared to 2002 (810). The fime since 1996 numbers have not increased,
perhaps signalling that newbuilds are being registelsewhere or existing ships re-registered deitie
country. The shipping industry is worth €12.6bn antploys 190,000.

Norway did not benefit from the steep rise in freight sagxperienced internationally in 2003. The fleet
also shrank by 48 ships, a similar decrease to,2@88%2ing 953. The Norwegian Tonnage Tax System is
not competitive with some EU countries, but thexe@ans to align it with the EU and a commissi@asw
set up in late 2004.

18Current International Shipping Market Trendsuropean Commission. OECD Workshop on Maritime $pant.
Paris, November 2004.

9 Lloyds Listp3, 26 Jan 2005

29 Duffy, C, Ireland — growing international shipping centr8hipping Finance Annual 2004/5
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Portugal's fleet continues to decline, due to lack of develeptmin the national shipping policy.
Although a commission for a cruise ferry passediger was recently awarded and three bulk carriers
were purchased in 2003.

Spain had a more positive year, with the Spanish cdetlaherchant fleet increasing 8.3% in GT in 2003
with 40 newbuildings since 2000. Maritime tradereased by 1.4% from 2002, to 290 million tonnes.

In 2003, Swedishshipping consisted of 571 ships totalling 10.8lionl DWT, a slight increase on 2002.
29 new vessels totalling 1.1 million DWT were defied to Swedish shipowners during 2003. During
2004 12 new vessels were to be delivered.

Since January 2000, théK-owned trading fleet has now more than doubled, thedonnage under the
UK flag has increased by over 250%. During 2003 $hipowners purchased vessels (new and second
hand) to the value of €898 millighAt the end of 2003, the UK managed nearly 6% eftlorld’s DWT
which suggests a turnover of €14.6bn. At end 20Q@4ompanies operated 758 ships.

4.3. China
Figure 4-5: Shipping Rates 2001-4

7007 mwcc
Source: Danish Shipping Association / R.S. Platou

W Capesize
%97 m panamax In 2004, rates for many types of shipping were dothe
500 | M Container 3,000 TEU averages achieved during the 1999-2003 period and i
@ Container 1,700 TEU October some VLCC spot rates reached five times the
& 4001 long-term average.
=300 Shipowners have responded by placing orders and the

waiting time for new vessel deliveries reacheddhyears.

Chinese economic growth is the main reason for the
1007 remarkable increase in shipping rates and indysiofit.

In 2003, China’s imports expanded by 40% in nominal
dollar terms while its exports grew by 35%.

2001 2002 2003 2004

China is in process of becoming the leading glebahufacturing base — ‘the workshop of the world’ (a
position once claimed by the UK). Much is drivenlbw wage rates, often 90% below European levels.
Since the late 1970s it has managed to doubleDi8 &very ten years and this is likely to continaethe
foreseeable future. However, the recent econora@rbcould return to its long-term trend with 8%
forecast in 2005 compared with an estimated 9.3200%% (It should be noted that unofficial estimates
have put China’s GDP growth at 11% in 2004.)

The growth rate of capital asset investment is edgaeto be 27% in 2004, (a drop of 15% from thst fir
guarter) and 24% in 2005.

The Chinese government has stated that coolinggbromy will be a priority in 2005 and rising irést
rates and government-imposed lending curbs aretezpto be initiated.

Economic activity has exceeded long-term ratesudgelamounts are imported to both feed manufacturin
and infrastructure developments. The overall resuldn unprecedented increase in two-way traffic —
import of bulk commaodities and export of containefsnanufactured goods.

“ Transport Statistics Report 2003K DoT. (published Oct 2004)
22 Survey by the China National Bureau of Statistégsorted inChina Daily20 December 2004.
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Further Chinese growth is also likely as the Euappglobal quota system on textiles and clothing is
lifted. Ultimately there must be a limit as highogth rates become harder to maintain. For example —
China already has 80% share of US imports of togsfaotwear.

4.4. World Market

It is difficult to quantify the value of volume aforld seaborne trade in monetary terms, as figtoes
trade estimates are traditionally in terms of tenaetonne-miles, and are therefore not companatke
monetary-based statistics for the value of the dvedonomy.

However, the United Nations Conference on Trade Brdelopment (UNCTAD) estimates that the
operation of merchant ships contributes about UBBB8€292bn) in freight rates within the global
economy, equivalent to about 5% of total world &&d

Figure 4-6: Danish Shipowners Earnings 2003

Passenger

3% Other

Source: Danish Shipping - Figufés
Timecharter

5% f .
Freight - In order to check the above we have analysed eggroh some

own ships . . . L .
41%p major ship owners. As an example, Danish shippag darnings

of some €15bn of which some €5.3bn comes fromvits ships.

Freight - Danish ships form about 2% of the merchant fleet gogss
chartered tonnage. If other owners have similar earnings ttwéal world
ships earnings of €243bn are suggested and this isghbesfiwe use.

48%

Table 4-2: Top 25 Shipowners — Tonnage

Country GT 1,000 GT% 14 lItaly 1030: 1.8%
1 Greece 90590 16.0% 15 Malaysia 7211 1.3%
2 Japan 76423 13.5% 16 India 7079  1.2%
3 Germany 36314 6.4% 17 Saudi 6655 1.2%
4 Norway 35169 6.2% 18 Switzerland 6527 1.2%
5 USA 31396  5.5% 19 Turkey 5573 1.0%
6 China 29884 5.3% 20 Sweden 5402 1.0%
7 Hong Kong 17502 3.1% 21 Iran 4958 0.9%
8 S Korea 16665 2.9% 22 Canada 4407 0.8%
9 Taiwan 15291 2.7% 23 France 4281 0.8%
10 UK 14552 2.6% 24 Netherlands 3969 0.7%
11 Singapore 14165 2.5% 25 Philippines 3712 0.7%
12 Denmark 12347 2.2% ROW 95411 16.8%
13 Russia 10621 1.9% Total world 566406 100.0%

There is no simple way of precisely apportioningneays from shipping to regions and countries. The
complication is that a ship may be operating urtderflag of country A, owned by a company in coyntr
B, chartered by a company in country C and trabieigveen countries D and E. The result is that pdrts
the associated business will accrue to A, B, Chn® &

% shipping Facthttp://www.marisec.org/shippingfacts/worldtradewoke. htm
4 \Danish Shipping — FiguresDanish Shipowners Association. 2004
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5. MARINE SERVICES
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Figure 5-1: Marine Services — World Market
Source: Douglas-Westwood
Africa . . . . . ]
Asia Figure 5-2: Marine Services — World Regions Segmeattion 2005

2%

Source: Douglas-Westwood

Western
Europe Austr.
39% 3% The market for marine services shows a long-terowdr trend.
Europe is the leading player, mainly due to thetohis
E E;‘;ESU dominance of London.
North
America Middle | .. Marine Services 2005 2010
20% E;;‘ America World €M 5742 6502
’ 4% Europe €M 2239 2276

Definition — Professional services to the shipping sector, eiatushipowners and operators revenues.

Methodology — There is no definitive information on the vahfethe marine services market worldwide. We traeetake the
known value of the London business and scale hi® the world market based on regional sharekippig activity. Forecasts
are then based on our views of growth in the shippusiness shown earlier.

5.1. Overview

Marine Services is a long-term growth sector maaldy fluctuations in vessel charter rates. Lonido
the world’s leading centre, but its position is remsingly under threat from SE Asia (particularly
Singapore and increasingly Shanghai) due to thie bagt of doing business in Europe compared to SE
Asia, together with the growth of that region asajor user of shipping.

We estimate that London and Western Europe togett@wunts for 38% of the world market and Asia
24%.

Due to the complex nature of marine services om#rgtthe figures given are revenues rather theai to
sales which would be much greater.

“Maritime commerce” is perhaps a better descriptadrthis sector that ranges from ship operations,
broking and insurance to specialist publications.

30



World Marine Markets

Marine services are of major strategic importaree auccessful centre tends to cluster decisiorersak
for many associated marine activities.

5.2. European Market

Usually clustered around a specific city, the marservices sector is comprised of many activities.
Detailed analysis of marine services clusters are and the figure above, drawn from a recent tepor
depicts London’s activitieS.

Significant marine services clusters exist in tffeeo major European shipping countries: Germany, fo
example, is noted for its shipping finance actegfi but we have not been able to obtain figures for
revenues.

The London model is not directly transposable atber marine services in other cities, but cleadges
to depict the very wide range of participants. @ftjgular significance is the interaction with thendon
financial services community.

One difference to other marine services clustethdspresence of major international organisatsureh

as the IMO in London which serve to act as a poirdttraction for a wide range of other officialdies.
Also of significance is the presence of the Lloyidsurance market and the Baltic Exchange.

Table 5-1: Companies in London’s Marine Services Qkter

Net overseas earnings (2002) from marine services i

Category Numberof | the city are estimated at £1.1bn (€1.7bn), to which
Companies | earnings from overseas shipping adds a furtherbf].1
Ship Agency and Forwarding 336 gIVIng a total of £2.2bn (€34bn) (In this repove
Shipowners, Operators & Managers 206 treat Shlppmg asa Separate aCtIVIty')
Maritie Triguranicy 193 | Total sales are considerably greater. For exantpée,
Shipbrokers 143 shipping sector comprised of owners, agencies,dnsok
. . 7 & consultants stated sales of £9.4bn (€14.4bn).
Maritime Organisations / Associations 105
Maritime Legal Services 101 In addition to the numbers above, a further 37%hav
Consultants & Surveyors 98 trading office in London. The report notes thatsit
— TRV = difficult to determine how big or important the Ladom
i “ | clusteris, butit is certainly the largest in therld.
Charterers 42
——— 35 | The table should not been seen as representative of
situation in other clusters, such as Hamburg's. In
P&I Insurance 26

addition, many of the categories are part of the
Maritime Education and Training 12 shipping sector’s expenditure rather than serviths
argument could also be applied to shipping finance.

Marine Personnel 9

Chassificson Bociety 8 | The supply of marine services is a fundamental méed

Media and Publishing 6 the world’s shipping, shipbuilding and to a lesser
Tk 58 extent, most other marine sectors. Shipping agtivit

remains the key driver, therefore demand with giow
line with the shipping sector.

The main potential for change is in where the mafiteemarine services will be supplied from in ligsf
the growth of the Asian market (mainly China) amel $trength of Singapore as a major financial secto

% The Future of London’s Maritime Services Clusg804. Corporation of London.
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6. PORTS
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Figure 6-1: Ports — World Market
Source: Douglas-Westwood
Africa Figure 6-2: Ports — World Regions Segmentation 2005
2% . .. L
Asia The ports sector has been growing as a functiamcoéased shipping
V\E’eSte”‘ activity and the move towards containerisation. &pect growth to
urope . . .
aooh EurOEpe/F continue for the foreseeable future. Europe ana Ase the major
suU regions, followed by N America.
5%
Latin Ports 2005 2010
ANOft_h America World €M 24827 30496
menca  Middle 5% Europe €M 10151 12165

17% East
3%

Definition — Port revenues based on average prices per toroaegy handled.

Methodology — We have taken figures for tonnages handled hgmparts and port operators, determined averagep=r tonne
by considering their revenues and applied thiotal targo volumes. (The total value was then coehavith the Datamonitof
ports report.) Regional segmentation is per theCOAD ‘Review of Maritime Transport 2003. Europedmusiness wag
segmented based on the Eurostat Yearbook 2004doiransportation of goods. Forecasts are baséteoriews we develope
for growth in the shipping market.

[N

6.1. Overview

The Ports & Terminals Guide lists 8,336 ports agwininals worldwide. Perhaps some 1,600 or so of
these are significant ports. In 2002, the top 5@spbandled 5.8 billion tonnes of cargo. In 2003s&t
calls at world ports totalled 576,986.

Ports are a major benefactor from the strong gromiconomic activity in China and, to a lessereakt
India. Rotterdam increased its tonnage by 8% iM20@ Amsterdam by 13%.

European ports container traffic showed a 10% as®eao 60 million TEU (twenty foot equivalent uhits
in 2003 and it appears that this will be exceede@004. Initial figures from Rotterdam shows a 16%

% 'essel Calls at US Ports 2003JS Department of Transportation, Marine Admirison Department
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surge in container traffic to 8.3 million TEU in @0 and Hamburg achieved its fifth year of doublgitdi
growth.

However, container shipping capacity is growingtéaghan capacity of many ports to receive them.
Concerns have been expressed as to whether thedawraontainer terminals and their hinterland
connections can adequately adjust to the continslmyp increases in container volumes in a timely
manner. It is reported that in continental Europet gongestion is leading to cargo being shiftedkba
form sea to road contrary to general ambitionspO@s are also experiencing severe congestion.

The result is a very large investment in expangiog capacity worldwide. For example, Shanghai is
spending $10bn in building what it expects to beworld’'s largest container port. Kuwait is to loud
$1.2bn container port becoming operational in stafgem 2008. Spain has announced a plan to spend
€23bn on the maritime and ports sectors over thgehass to 2020. The proposal particularly aimsdost
short-sea shipping. New York’s capital improvement2005 total $1.7bn.

6.2. Container Operations

The great majority of ports are in public ownershipd as a result some suffer from low productivity
(particularly in the US). However, capital investihgequirements are resulting in privitisation or
‘liberalisation’ programmes in a number of courgrie

TEU (M) % sha;e Table 6-1: Top Eight Operators by TEU

S;‘: ‘21:;?8 13:20//((: Source: Drewry Shipping / Lloyd’s List
'SZL\)A Ports 211 64(? 0 2‘22;2 The p_orts that are in private ownership are oftmu$ed on

' ‘ container handling. Drewry’s database records alrh@&O0
Eurogate 10.80 3.5%  tacilities worldwide. In 2003, the top eight glokzperating
DPA/DPI group 9.55 3.0%  companies handled 142 million TEU, 44% of all camges
Cosco 7.40 2.3%  shipped through ports. The revenues are availablavo of
Evergreen 6.70 2.1%  these (HPA and P&O Ports) which are responsiblel &8
sub-total 142.05  44.5% and total €3.8bn. Scaling up suggests the contaiesor of
world total 319.61 100% the dry-cargo ports world market is €22.7bn.

There is significant international merger & acdingi activity — most recently sale of Dubai Ports
International, the Hong Kong Port operator for 8bi2

The sector is divided into:

— Global Stevedores — whose primary function is pperations.

— Global Carriers — where terminals are used to sumamtainer liner services.

— Hybrids — originally carriers, but increasingly opiing their terminals as stand-alone business.unit

The integration of shipping, terminal operations aoad transportation services means the totakevaiu
the container sector greatly exceeds the port tpasaelement.

Globally, the trend continues to move away fronditranal bulk and break-bulk (non-containerised)
shipping, into unitised cargoes (containerised ratigon/roll-off) traffic. Worldwide seaborne dryacgo
traffic has doubled from 1.8 billion tonnes in 19@0a forecast 3.6 billion tonnes in 2004, accaydio
Drewry’s statistics. The 2003 total was 3.4 billimmnes and the figure is expected to rise to Billi®n

in 2004. (These figures include bulk, break-butkro, semi-bulk and containers, but not liquidksu)

In 1980 containers represented 6.3% of world atfly last year they accounted for 23.8% and this i
expected to rise to 26.6% — 386 million TEU (twefdagt equivalent units) — in 2004. By 2010 containe
port throughput should reach 432 million TEU. Thipresents total world container port throughput,
including trans-shipment, when hub ports are usesivtch containers from one ship to another.
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60 - ] annual growth (%) Figure 6-3: Chinese Port Container Throughput
—&— million TEU T 25%
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6.3. World Market

Despite the considerable numbers of ports worldwide majority of traffic, 5,700 billon tonnes, s
through the top 50 ports. A practical problem isessing the market is that most ports do not iasnaal
reports that show total sales revenues, but ordwsbhnnage®

Annual reports of some of the largest suggest rpgestonne of between €1.12 to €1.67, whereas the
smaller can be €2.82 to €3.78. Using these pringgests a total turnover for the world ports seofor
€26.5bn in 2003. Analysis of projections of globalde forecasts suggests the sector will grow @hf3

by 2010. It should be noted that these values dechther elements of the value chain, also priyatel
owned tanker terminals and may not fully cover pagsr operations.

The sector is of particular importance due the g of considerable economic activity which is a
multiple of port revenues.

In the case of Rotterdam, in 2003 5,741 persong wassociated with cargo handling, but the totadadir
port-related employment was 44,384 and in additinather 14,391 were in port ‘industries’ such ds oi
refining, shipbuilding & repair, etc. In additioo the 58,739 in ‘direct port-related employment’jsi
claimed that the port generates indirect employrte60,000 people.

6.4. European Market
oth Figure 6-4: European Ports Sector Segmentation 2005
ers
13% France Port activity is distributed across all Europeanastal
10% countries. Rotterdam, as Europe’s largest poresponsible
G for the shipment of goods to and from several Eeaop
ermany .
8% countries.

UK
17%

Sw eden
5%
Italy

. 14%
Spain

10%

Netherlands

Norw ay 13%

8%

?"+Lifeblood of the Global EconomiFimes Online quoting from Drewry Shipping Consat&a7 Sept 2004
% @.g. The US Public Port Finance Survey reliesauntary responses and shows net income and tonnage
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In 2002, Europe had 985 ports of which 285 handlest one million tonnes of traffi®.On average they
handle 3.5 billion tonnes of cargo per year and B8llion passengers — the equivalent of 70% of the
entire European population.

In Europe the port liberalisation programme stameghy years ago with the result that EU ports have
been stated to be the cheapest in the world. Thepgan Transport Workers Federation claim costs for
container handling in Europe averages $100 (€7Znag$200 (€144) for the US and $300 (€231) for

Japan.

2 Eurostat
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7. MARINE TOURISM
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Figure 7-1: Marine Tourism — World Market
Source: Douglas-Westwood
Asia
6% E. E;;FSU Figure 7-2: Marine Tourism — World Regions Segmenttion 2005
0
Others Sector expenditure is headed by the US and Euwpere despite
Western 506 the growth of long haul holidays by residents, ¢hare very large
EU;OPG amounts of ‘domestic’ (within region) expenditiPe.
43%
North Marine Tourism 2005 2010
America World €M 173739 204614
43% Europe €M 73966 85747

Definition — All expenditure excluding travel and accommodation.

Methodology — Estimation of total world tourism based on WoFlrism Organization (WTQO) data, broken down kyioe and
then we have assigned a proportion of each regtotéd tourism to ‘marine tourism’ (based on eaepions strengths in suk
sectors such as boating, cruise etc). Our foreeast$ind-casts are also based on WTO growth nextelg.

7.1. Overview

Marine Tourism is one of the world’s largest marmarkets and is likely to show high growth in figur
years. However, the sector is a difficult one oniclwhto gain precise information as there are no
international statistics that chart its value. Efiere, we take a view working from the global teumi
industry as a whole and calculating a percentagenfine tourism. This approach has its limitatiansl

at best can only deliver an approximation.

We estimate the world marine tourism market willéi&4bn in 2005, 10.5% of all tourism expenditure.
This is a very large value and how much of it stdag ascribed to ‘marine tourism’ is a subject ofcn
controversy as each sub-sector and associatedyalgasdts own view.

It is important to note that this total figure doest take into account travel to, and spendingaastal
areas, which if included would form a broad defamtof the sector. Trying to narrow down the sector
definition to include only such activities asuise holidays,leisure boating, (both discussed in following

% Note: The above time series forecast does notita@e@ccount the occasional disruptions that otcdourism as
a result of political actions and natural disasters
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chapters) other water sports such as scuba direaggational fishing, etc., is more problematitreese is
no internationally comparable information in thieathat is readily available.

7.2. European Market

We value marine tourism in Western Europe at €74b2005. We expect growth to continue its long-
term trend in line with the World Tourism Organisats forecast of 3% growth in European tourism to
2020%' (We describe how we derive values for marine syarbelow.)

Although much of Europe’s marine tourism over thestp40 years has traditionally focused on the
Mediterranean, strong growth is evident in NorthEurope and has been boosted by re-development of
old port areas and new marinas.

Along Germany’s Baltic coast, marine tourism isvgiry and in areas such as health and spa tourism,
which has a long tradition in this area and id stihtinuing to be a very important factor. The tigais

also a beneficiary of the so called ‘special ird€rand cultural cruises. The North Sea and théiBhave
many areas suitable for sailing. In the North Sestidations such as Sylt, Amrum and St. Peter-@rdin
are popular and have well developed associatedtse$on the Baltic, the Schlei, Kiel Bay, LibeckyBa
and the Flensburg Firth are good for sailing arabelto city sightseeing or one of many internationa
sailing events.

There are many windsurfing schools, sailing tragnéentres and hire centres throughout Gernianyith

a permit, it is also possible to fish off the coasGermany (for example in Schleswig-Holstein’sistal
waters) and deep-sea angling, although much oaiigting in Germany is in-land. For divers, there is
Europe’s largest training and education centre unsBurg, the DiveGasometer. Germany offers good
wreck and cave diving especially off the Baltic sibbaDther new and established marine leisure psrsui
include wakeboarding, parasailing, jet skiing, itding, and waterskiing.

7.3. World Market

In general the tourism sector, including maringisia, has grown significantly in recent decades iaral
huge industry. (Expressing world totals in Eurosnse to show a decline from 2002 to 2003, although i
dollars the reverse is true, again demonstratiaglépreciation of the dollar against other curengi

It is estimated that more than half of the wortibplation lives 60 km or closer to the coast, witts
proportion likely to increase, further boosting dmstic tourism and leisure activities.

The available international tourism data normadfers to international tourism receipts, which dnes
include the huge domestic market. There is infolonadvailable for the UK & US, which puts UK total
tourism expenditure at €107bn in 2003, only 18%wbich was from international tourists. The US
situation is similar with 12% of expenditure fromearnational tourists.

By making assumptions on the proportion of domeisiénternational tourism in each region, a total
tourism value for the world can be estimated. Inegal, developing countries are thought to dispieey
reverse situation of the likes of the US or UK, hnlitigh proportions of international tourism. By &pg
the proportions, by region, to the known data derimational tourism receipts a figure of total tear can
be derived Total world tourism in 2004 is estimated at €1 586

Then to estimate ‘Marine Tourism’ a percentageaafheworld region’s total tourism was estimated.sThi
gives the world marine tourism market in 2004 a68&h, 10.5% of all tourism. This percentage varies
widely between regions. North America shows th@dat marine tourism industry in 2004 at €73bn,
followed closely by Western Europe (€72bn), Asid(Qlénh), Eastern Europe (€5bn) and Latin America
(including the Caribbean) (€4bn).

31 World Tourism Organisatiorf;,ourism 2020 Vision

32 . . ™ . .
http://www.germany-tourism.de/e/water_sports_tsgiland_sailboarding.html

3 World Tourism Organisation, Tourism Highlights fof 2004
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The forecast for world international tourist ariszauggests a 4.1% annual growth rate from 1995utir

to 2020. Europe’s growth rate is lower at 3% ovee same period. Applying the varying regional
percentage growth to marine tourism, a key asgdetal tourism, suggests a market value of €206bn
2010, 3% world growth rate per year from 2005.

The growth of tourism in general is due to morsuet time, increased spending power and improved
communication and transportation technologies. owpd communication will give tourists better
information on destinations and activities. Impréwensportation systems will enable quicker andemo
direct travel to previously inaccessible areas.hWitthe tourism sector generally, consumers are
becoming more widely travelled and are demandigpdr quality and more varied leisure experiences.
‘Special interest tourism’ within the marine coriteould be an area with considerable development
potential.

As particular coastal destinations become more laopuaith tourists, overuse can lead to problems of
pollution and over development, leading to an eva&ntecline in tourism. Sustainable tourism is of
particular relevance within the Marine Tourism sectas it depends upon the quality of the marine
environment and sustainable tourism probably remtssa significant business opportunity.
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8. CRUISE
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Figure 8-1: Cruise — World Market
Source: Douglas-Westwood
Others . . . .
13% Figure 8-2: Cruise — World Regions Segmentation 260

North American operations account for the largésires of the world's
cruise industry revenues, followed by Western EerofDthers’ is
believed to be mainly SE Asia, but data on this iadd/idual countries is
not generally available.

Western
Europe
20%

North
America
67%

Cruise 2005 2010
World €M 12091 15501
Europe €M 1604 2273

Definition — Revenues of cruise vessel operators.

Methodology — Annual statistics from the International CourdfilCruise Lines has been used for 2000 to 2003y Yegh
growth rates of 11%, 10% and 9% have been expeikiut we assume these will continue to modeataeaindustry matureg
reaching 2% by 2010. (European statistics are fromise market specialist G P Wild.) The peak in222002 mainly relates to
exchange rate distortions.

8.1. Overview

The cruise industry is a sub-set of Marine Touriltroffers large growth potential with major invesgnts
being made in cruise terminals worldwide. The warlarket is of the order of €12bn; however, theltota
economic benefit is at least twice that value.

The cruise industry is US dominated and the US mtaskgenerally acknowledged to account for nearly
70% of passengers. The UK is the world's secorgektsourcemarket and strong growth is occurring in
Germany. In mainland Europe, Spain is the largeatce market — one result is that Bilbao is spendi
€13.2 million on a new cruise terminal. Asia was tastest growing regional source market in thed$99
before regional economic problems, but growth {geexed to resume again soon.
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In 1997, the industry was estimated to be worthn$&bnually and by 2003 total spending by the cruise
lines and passengers in the US was $12.9bn, bubtéleeconomic benefit was $25.4bn resulting & th
generation of 294,000 joBB$US ports reported 7.1 million embarkations.

On average, a 2,000 passenger ship with 950 crembers generates some $240,000 in on-shore
spending per US port call. The average port-ofa$isenger spends $112 per visit.

In common with a number of the marine sectors these industry is an international business.
Passengers may fly from their home country in Eartp say, Miami to join a cruise which visits a
different Caribbean country each day. Each passesgeported to spend $112 per port visit. In 2003
direct purchases in Florida, home to the worldgést cruise port Miami, totalled $4.5bn.

In 2003 there were 258 cruise vessels registerttdr A period of overbuilding of cruise vesselsd @m
anticipated downturn in passengers the cruise tndus again growing strongly. Since 2000, the US
industry alone has added 20 ships with 50,000 ‘tdvegths’. At the end of 2004, 21 ships were oreord
with a capacity of 55,000 lower berths.

8.2. European Market

Figure 8-3: European Cruise Sector Segmentation 260

Others France

The UK, followed by Germany are the two largestisgumarkets, 9% 4%

although Spain is beginning to show growth.

This is a very complex market to analyse. Valuesharts & tables Germany
above relate to port of embarkation. Different ‘esluand / 33%
segmentations apply to source markets (origin es@agers), ports

of cal’, cruise vessel companies’ locations andsgkwners’

locations. In addition, and in common with othectses, much

higher values apply to total economic benefit dediby a country 6%

ltaly
than the value of the market shown here. \\ 5%
Spain

3%

Figure 8-4: European Cruise Destinations (million pssengers)

2.7 million Europeans took cruise holidays in 2@G0®i of

CO"::;& these 2 million were in European wat&dhis resulted in
0682 8.5 million passenger calls in European ports.
Strong growth is expected with European passengers
N Med, increasing to 4 million in 10 years. There is angigant
1.580 o ; ,
Europe, growth of smaller specialised cruises in Northeumdpean
0.409 waters. (This mirrors the reported increasing Ussamaller

ports by the US industry, but in the US much ofths
generated by passengers driving to embarkatiors pdrhe
growth of the US “drive-to” market and indeed soofie¢he
strong US growth may be a function of passengers’
reluctance to fly after 9/11.)

%4 The Cruise Industry 2003 Economic Survey in theltit8tnational Council of Cruise Lines
35 European Cruise Council 2004 (first statistics)
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Table 8-1: Cruise Ships by Owner (end 2003)

Source: ISL

Cruise industry operators are primarily US-baséd, ships berths _ av. berths
followed by Norway. A characteristic of the mainyg 85 118.340 1.392
playerfs r|]s ]'Elhe Ie_lrgeb5|zelgf their vgisgls. Theﬁe Norway 37 62,540 1,690
age of the fleet is about 18 years wit reecegotia Malaysia 18 28.462 1581
exception at 37 years. Greece 21 13,622 649

. . . Japan 8 5,921 740
Europe enjoys a fairly short peak cruising seaso,

: ; . onaco 12 6,217 518
especially in the North, and as a result its poately France 5 5 038 1008
get near the world top 20. However, they are béegm UK g 6’439 '
increasingly popular as cruise destinations andynadén trerland ’ 805
them are also developing attractive new terminaVtZerian 5 4648 930
facilities. Germany & 2856 357

Others 51 20,481 402
total 258 274,564 1,064

Table 8-2: European Passenger Embarkations,
Disembarkations & Calls. Country Totals 2003

Source: GP Wild (International) Limited and
Lloyd’s Cruise International Aug/Sept 2004

Tables 8.2 and 8.3 give numbers of passengersrimusaEuropean Country Total
countries and ports from 2002 to 2004. The datavsttotal numbers 5, 2,094,985
of cgéuse passengers embarking, disembarking afithgcat each 5 coce 2199339
port. Spain 2,055,181
GP Wild International’'s Cruise Europe’annual statistics show that E:;nce 7237’7121555
member ports in Northern Europe received 2% morssgrggers in Turkey 507é81
2002 (2,723,613), compared to 2001 (2,671,369) ynd.2.5% on
2000 (2,421,038). Growth in passenger numbers,rgtiynen Europe, Cyprus 386513
were affected in 2002 by 9/11, with passengerseasing only “o™ay 375,584
slightly on the previous year and calls actuallgréasing, (offset by ~nand 364,807
an average of more passengers per vessel.) The effé/11 can be ©roatia 364,677
illustrated by a drop in US cruise passengers irthéon Europe of Portugal 303,264
almost 20% between 2001 and 2002. Sweden 281,797
Denmark 271,582
In mainland Europe, Spain is one of the largesasapé activity — one Germany 268,080
result is that Bilbao is spending €13.2 million annew cruise Malta 243455
terminal. Barcelona, from available data, is thegle busiest cruise Russia 192,393
port in Europe, with a total of 832,853 passengditser embarking, Estonia 182,538
disembarking or calling at the port in 2004 (sebl&a.3). In 2003, Latvia 100,460
Southampton, UK, completed an $18 million (€15.9lliom) Netherlands 79,324
investment in cruise facilities, including the open of a third poland 49,534
terminal and extensive reconstruction and refurhesht of the two |celand 32,243
existing terminals. Ireland 29,706
TOTAL 12,653,513

% Data is from GP Wild International and some Gerrdata from Michael Jarowinsky (MC). Actual data dise
where possible and estimated values used in ots®sc The most complete data available is for 20@3efore
making it the best source of information to compamentries and individual ports.
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Table 8-3: European Ports Passenger Embarkations,ifembarkations & Calls 2002-04
Source: GP Wild (International) Limited, Europeant® 2003 & inLloyd’s Cruise Internationahug/Sept 2004

Po Countn 200z 200: 2004

Dubrovnik Croatic 683,84( 364,67 370,61
Limasso Cyprus 378,39¢ 386,51

Copenhage Denmarl 173,00( 271,58: 335,05¢
Tallinn Estonit 127,39: 182,53¢ 198,20!
Helsinki Finlanc 127,21¢ 364,80° 350,57(
Marseille Franct 349,17¢
Nice-Villefranche Franct 299,46 253,14

Le Havre Franct 40,67 34,93° 29,62¢
Warnemunde/Rosto German 77,65¢ 95,09: 92,20¢
Kiel German 65,94( 93,17: 128,60:-
Bremerhave German 50,42: 49,30¢ 61,81+
Hamburg/North Se German 25,45: 30,51 26,35¢
Piraeu Greec: 387,697 594,75: 492 ,98!
Rhode Greec! - 370,66: -
Santorin Greec! - 281,16¢ -
Mykonos Greec! 267,37:

Corfu Greec! 248,63

Katakolor Greec! 177,78:

Heraklior Greec! 150,20:

Patmo Greeci 108,76:

Revykjavik Icelanc 30,077 32,24: 39,06(
Cork/Cobt Irelanc - - 32,00¢
Dublin Irelanc 30,00( 29,70¢ 43,12
Geno:i Italy 567,50t 689,45!

Venice Italy 507,54 669,56¢ 637,25¢
Civitavecchii Italy - 432,81: 521,61¢
Naple: Italy - 413,13! 535,59(
Livorno Italy 297,74¢ 311,90¢ 360,753
Savoni Italy - 167,13¢ 468,87t
Palerm Italy 197,43 164,64

Bari Italy 203,51: 146,33

Rige Latvia 108,18t 100,46( 52,62
Vallette Malta 356,03: 243,45}

Amsterdar Netherland 76,82 79,32« 82,95¢
Oslc Norway 86,40¢ 112,13: 127,89
Bergen Norway 123,36¢ 103,33 122,36:
Flanr Norway 58,57¢ 52,06¢

Tromsc Norway 40,87: 45,78: 33,11:
Honnigsvag/Nordkar Norway - 34,39¢ 39,87:
Trondhein Norway 30,07: 27,87:

Gdynie Polanc 53,33( 49 53¢ 62,73¢
Funcha Portuga 192,06:

Lisbor Portucal 164,25¢ 111,20: 197,85!
St Petersbul Russi: 142,64 192,39: 242 .86:
Barcelon: Spair 843,68t 798,15: 832,85
Palma Majorc Spair 658,44 722,42¢ 664,56¢
Malage Spair 162,80: 180,14

Cadi: Spair 114,66 41,88: 112,79:
Vigo Spair 84,18:
Tenerife Spair 238,90¢ 175,19(

Lanzarote Spair 137,38t

Stockholn Swede!l 136,59¢ 201,85: 197,96
Visby Swede!l 78,24¢ 85,94 71,267
Kusadas Turkey 296,60

Istanbu Turkey 211,07«

Southampto UK 386,00( 418,62¢ 536,49
Dovel UK 134,12° 157,23 195,543
Harwick UK 78,60( 90,15: 86,84:
Guernse UK 19,20( 33,03t 50,027
Falmouth UK 22,067 28,061 23,344
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In 2004, Italy was the most popular country in Eig@s a cruisdestination(based on available data),
with almost 3 billion visitors. Greece and Spainkad second and third with 2.2 billion and justro2e
billion passengers respectively. Many of the legdports are situated in the Baltic. Dubrovnik'sada
seems very high (Table 8.3), which could suggdsbader definition is being applied by Croatia tfian
other countries (i.e. cruises of fewer than twdtsgetc, are included).

Germany saw over 300 million cruise passengers fhmsagh its ports in 2004, up from 268 million in
2003. Kiel, has shown a major growth in passengenhers since 2002 with 65,940 passengers to
128,604 passengers in 2004, almost double. Althodlgis growth is not universal, with
Rostock/Warnemunde experiencing a slight declinpaissenger numbers between 2003 and 2004, from
95,092 to 92,209.

Bremerhaven and Hamburg have both shown a slightease in numbers from 2002 to 2004. The
Columbus Cruise Center at Bremerhaven opened i8,Z00owing a €21 million investment. The work
included a new bus station, passenger boardingésjcadditional parking space, improved passenger a
baggage handling and ISPS security operationsp®ttehas excellent traffic infrastructure with ags¢o
major German and European tourist centres and #arperts offering national and international fligh
within 45 minutes’ reach’

In total, cruise companies in the German markekbdd37,348 passengers in 2003, a rise of 25% over
the post-9/11 season 2001. Some believe that wihilew years Germany’'s 0.8% market will be
comparable with the UK where 2% take cruises andJ8, where the figure is 3.6%.

Over the past few years German yards have expededitficulties in winning ocean-going cruise ship
orders, with only Meyer Weft reported as havingasegoing cruise ships in build in mid 2004. However
this could change due to the ending of the contssakproduction restrictions clamped on former GDR
yards by the EU in the 1990s. Yards have beengodatiy hit by exchange rate changes.

37“Top Ten European PortsGP Wild International, 2003
3 Lloyd's Cruise Internationalpp31-35 Aug/Sept 2004. (These numbers probabtyiatlude German inland
cruses —ed.)
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9. YACHT & BOATBUILDING
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Figure 9-1: Yacht & Boatbuilding — World Market
Source: Douglas-Westwood, ICOMIA, BMF

Yacht & Boatbuilding 2005 2010
World €M 12109 17303
Europe €M - -

Definition — Sales of new leisure boats.
Methodology— The world timeline is calculated from the tathhll available data for the major boatbuildirgyuotries new boat
sales and uses the assumption (as stated by tihBriarine Federation) that the USA constitute%8% the world’s market for
leisure marine products.

9.1. Overview

We estimate the world yacht & boat building markeR004 as €12.5bn. Yacht & boatbuilding is part of
the Leisure Boating sector (which includes marinzerations, and other operational expenditure,
chandlery, motor sales, etc., but data is incorapetthis wide definition‘)‘?

Leisure boating has a considerable economic imp&ihin some of the European countries, the total
leisure boating sector is typically 7 to 8 times tlalue of new yacht & boat sales. In additiomas been
estimated that in the UK, for every £ spent on ingat times that amount is spent onshore, (reatdsi
travel, etc.) bringing considerable benefit to besses.

The timeline from 1994 to 2010 has only been attethpt a world scale, as the data is often unabdlaila
for individual countries, with the result that esdition of trends based on such information would be

39 www. britishmarine.co.uk

0 The basis of the data in this sector is informafimm the ICOMIA (International Council of Marinedustry
Associations) reports published each year. In amfgiinformation from the BMF (British Marine Feddion) and
the US’s NMMA (National Marine Manufacturers Assation) has been analysed. Within the ICOMIA steisst
there is information on selected European countaied others, for the value of ‘new boat salest. $eane countries
there is also information on PWCs (personal wateft)c marine equipment and boat accessories. Asalio
countries supply this information (and with thobkattdo, it is not every year), it is difficult toake comparisons
using this broader definition of ‘Leisure Boatingherefore for the sake of consistency the narrdhNew Boat
Sales' is the definition of ‘“Yacht and Boat Buildirfor the purposes of this analysis.
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meaningless. Where available, country level infdromafor individual years has been included in the
appendices.

9.2. World Market

Country Per capita boat  rpje 9-1: Per Capita Boat Ownership

ownership
Sweden 1:7 Source: international boat industry
USA 1:16
Netherlands 1:30 There are considerable variations in levels of lmwatership amongst
France 1:66 the coastal countries. This is mainly an economatdr with very low
Italy 1:67 levels of ownership in developing countries andilsimlevels of
UK 1:100 boating activity in developed countries such asn@ey, the UK,
Germany 1:108 France and ltaly. In general, there is a lower llesfeinterest in
gg{iﬂdAfrica %_“1‘77100 boating in China, although the experience of Taiwaggests this

— may change.

Our estimate of the world yacht & boat building ketrin 2004 as €12.5bn is calculated from the total
all available data for major boatbuilding countrieales. The BMF suggests that the US market ighwor
4/5 of the world. Based on this a total of €11.%%meached for the world’s new boat sales in 2004.
Expressing world totals in Euros seems to showcéirgefrom 2002 to 2003, although in dollars thisra
gradual growth, again demonstrating the effecthef depreciation of the dollar against the eurothfs
majority of the market value originates in the W forecast and hindcast for global market valag h
been estimated in dollars and converted to Eurtesvedirds.

Generally the Leisure Boating market, of which rieat sales are a significant part, is a cyclicdusiry,
reflecting countries GDP growth. As spend on lesbioating is ‘discretional’ it is one of the induss
first to suffer in times of recessidh.

The manufacturing sector is experiencing consabdaand those involved in exporting are feeling the
benefits.

There is an ongoing trend towards the sales oefanigh specification boats, especially over 24raset
(super yachts).

9.3. European Countries

Six million boats are owned by Europeans reflecting popularity of boating as a pastime, with over
130,000 boats manufactured in 30 European couritri@®03%* The European leisure boating industry
employs over a quarter of a million peopleGermany, France, Italy and the UK account for tints of
retail spending and 63% of industry revenues.

Germany’s industry is mixed, with local demand fairly lowutbexporters are doing very well in the
sailing boat and super yacht sectors, but cheapBrand US imports are having an impact due to the
strength of the Euro. German new boat sales watie §tom 2000 to 2003, at about €230 million.

France’s industry more than doubled its new boat sales bEtwgd01 and 2002 from €297 million to
€627 million and then decreasing to €343 million2@03. This decline could be to do with very low
growth in GDP in 2003 and high unemployment.

Italy’s industry is the largest in value (almost €3bn éwrboat sales in 2003), with the highest levels of
boat building activity, heavily influenced by thexury and super yacht sector. There are high levkels
local expenditure and exports. New boat sales baea increasing at a healthy rate from €1.3bn 6020
to almost €2bn in 2003.

*1|COMIA, Boating Industry Statistic2003
“2 British Marine News,June 2004, p10
“3 British Marine NewsMarch 2003, p1
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The UK leisure boating market has seen sustained growtécent years, although in Euros this may be
not so apparent (€349 million, 2004). Demand is/\egh for all boats (sail and power) exceeding 10
metres. Recent events such as the war in Iraqfia#led to dent consumer spending, and unemployment
remains low?*

9.4. Superyachts

Leisure boating involves craft of many sizes, fribrm sailing dingy to the superyacht. Superyachdsl{is
>80 feet in length), represent a particularly impot sector for some countries with 651 presently o
order worldwide. Market leaders are Italy, the ti& Netherlands, the UK, Taiwan, Germany and New
Zealand.

The development of the sector in Taiwan is pardidylinteresting as the leisure boatbuilding sebtas
been in decline. Increasing costs caused the &isoat building sector to fall from $200M in 198Y t
$75M in 1994 and 70% of the yards closed. The reimgiplayers ventured into luxury yacht production
and revenues grew to an estimated $180M (€144N2p04. A special yacht manufacturing zone is now
being built in southern Taiwa.

9.5. Challenges

Within some parts of Europe, there is already pmes®n berths within marinas. Within the UK and
Ireland their marine federations are campaignimgriarina development to increase the number ohbert
It is difficult to sell new boats to consumershiey do not have anywhere to store them. Iltaly ready
taken the initiative and has a programme for bodds0 new marinas in the next nine yeérs.

In addition, imports from the US are also cheageeg to the weak dollar, which could affect boadttinid

all over Europe as retail prices decrease alonly priofit margins. In the US, with unemployment ifadl

and inflation being low, new boat sales increasaasitlerably between 1999 and 2000 and have been
maintained since then at approximately €9.4bn BE2®$10.6bn).

*4 www.ibinews.com
“5 Financial Timesp28, 31 Jan 05
“% Financial Timesp5, 18 Jan 05
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Figure 10-1: Ocean Survey — World Market

Source: Douglas-Westwood

O Western Europe
B North America
O Middle East

B Latin America

O E Europe/FSU
O Australasia

W Asia

O Africa

Figure 10-2: Ocean Survey — World Regions Segmentain 2005

Europe and the USA are the key markets for Oceave$uEuropean
contractors are market leaders in the commerctibse

Ocean Survey 2005 2010
World €M 1925 2209
Europe €M 518 591

Definition — Seabed and shallow seismic survey for civil pseso(Excludes oil & gas deep seismic survey.)
Methodology — Analysis of individual ocean survey sectors #rer markets, based on values developedThe ‘World Ocear
Survey Reportby Douglas-Westwood.

10.1. Overview

Survey of the oceans for civilian purposes hasraban of distinct sectors including hydrographicveyr

for the production of navigation charts, exploratiand development of oil & gas reserves, port &
harbours, submarine cable routes, windfarms irgtafls, etc. Germany is an important supplier of
technology to this sector.

Our five-year forecast shows hydrographic charéisghe largest sector, followed by oil & gas and g0
harbour survey’

We forecast that the world market will exhibit adpterm growth trend, with Western Europe and North
America continuing to be the regions of greatestviage

Ocean Survey is a large activity, with some 737%eglssworldwide having significant survey capability
The number of vessels operated by national hydpbggsagencies alone total 322 and these have crews
exceeding 8,700 peopte.

" Note: We exclude oil & gas seismic survey frons théctor.
*8IHO Yearbook 2003’
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The production of hydrographic survey equipmenralsd a major activity (although we exclude it from
this section as it belongs in Underwater Techngldyizen this is included, our view is that perhaps
18,000 people are employed in various forms oVvaies related to ocean survey worldwide.

Due to the impact of external factors, the comna¢rabntracting industry has experienced major cycle
1999 represented a cyclical low due to the imp&adhe 1998 oil price fall, but in 2000 businessaos
strongly from the submarine cable sector whicHfitsalapsed in 2001-2002. The submarine cablesect
had attracted significant resources that were selganto the wider market in 2001-2, depressingesti

The commercial industry has now turned around aeths set for a period of steady growth.

10.2. European Market

Others
18% Denmark

Figure 10-3: European Ocean Survey Segmentation 280 10%

Finland

The UK forms the largest European market due to UK oo
0

combination of its oil & gas industry surveys ar 19%
hydrographic activity. Norway is also significantedto its
oil & gas. The activity in the other significant rkats is
mainly a function of hydrographic activities. Gemgahas
significant expenditure in the sector.

France
12%
Sw eden
6%

Spain \Germany
9% / 14%
Norw ay
10.3. Business Sectors 7%
e g Submarine offshore Figure 10-4: Ocean Survey — Sectors
ports cables windfarms
harbours

<1% Source: The World Ocean Survey Report, Douglas-esd.
oil & gas
15% The largest activity ishydrographic survey, a ‘market’ we

value at €1.4bn. This is the process that is usqadduce the
navigational charts essential for safe transitefsels. Surveys
are usually commissioned by nations’ hydrograpHiiices,
often using naval survey vessels plus, in somamss, civil
contractors. In addition there is a major activitysupport of
defence requirements (such as the navigation ofleauc

submarines) but this is excluded from this report.

hydrographic
71%

It is very difficult to determine the total worlckgenditure on hydrography as only 16 of the IH®@elis
countries report their figures. The known expanditof the 16 countries totals €438 million for
production of about one quarter of the world’s marcharts, so perhaps a total annual spend o&sit le
€1.4bn. We sagt leastas much of the survey operation is, in many cas®sied out using naval vessels
and personnel and in most instances the cost gé thee probably not included in these figures.

Offshore oil & gas industry surveys valued at €296 million in 2005. The industryieglupon survey &
positioning for exploration and facilities plannjrapnstruction and maintenance and this formsaigest
commercial activity. Exploration surveys (excludeam this report) carried out by seismic surveyses
locate and map the reservoirs. This phase alsadesl exploration drilling using rigs that must be
precisely positioned and orientated. The planning imstallation of offshore production platformsdan
pipelines requires accurate survey techniques esuse positioning.

For nearly two decades Western Europe was the \sddijest offshore oil & gas survey market anchthe
during the 1990s the North Sea followed the US Gti¥exico into maturity and then into the begirgsn
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of long-term decline. The Gulf of Mexico meanwhiézeived a new lease of life as deepwater fieldewe
developed.

Over the next five years we expect Africa to shoeagest growth, and to a lesser extent Latin Aragric
but North America (mainly the US Gulf of Mexico) lidecline. Growth mainly relates to the field
development activity. Although business in indivadluegions will change, the overall effect is orfieao
reasonably constant oil & gas industry world madeteclines in mature regions are balanced by gain
others.

Ports & harbours — €220 million (2005). Most of the tonnage of migional cargo is moved by sea and
this involves the use of over 7,000 ports & harloworld-wide and over 2,000 of these can be regarde
as significant ports — in other words, they camy survey work. Major commercial ports do this gsin-
house hydrographers although there is a small anafuwontracted commercial activity.

Although there is a requirement to conduct the eyref ports and harbours on an ongoing basis, the
amount of money available for this process is funelatally a function of the number of ship movements
through ports. The tonnage of goods moved by seafusiction of national GDP and the above table is
based on our views of regional GDP growth over pleeiod. The routine expenditure patterns are
complicated by major port development but as thesel to stretch over several years the effect is
‘smoothed’ significantly.

We expect a continuing growth in port & harbounsyrexpenditure, with the US being by far the Iatge
region. Here the US Army Corps of Engineers is oesfple for a considerable proportion of national
expenditure.

Exclusive economic zones- €23 million (2005). The definition of exclusiveaomic zones (EEZ)
outside the 200nm limit under the United Nations1@mtion on Law of the Sea (UNCLOS) requires the
use of S&P to determine the location of the outigeeof the continental margin at a depth of 2,508m.
successful claim can give a nation rights over heasl of thousands of kilometres of ‘seabed realte'st
and the associated oil, gas and mineral rights.

EEZ survey is a particularly difficult market tolva. Considerable survey work is required by natit;m
prove-up the basis for their claims and this maycaeied out by survey vessels operated by national
hydrographic offices or navies, by research orgdiues, by commercial contractors or a combinatibn

all three. Whatever resources are used these syraklyough few in number, are of significant scapd
cost.

A further complicating factor in market valuatios the seeming secrecy reported by some informed
individuals. However, some costs (such as the mdgh EEZ survey) are in the public domain arahfr

this and known tender opportunities a view of exjieme can be given. Overall, we expect a genesal r

in spend over the period.

Submarine cables— €21 million (2005). Route survey is a criticarpof the installation of submarine
cables and is now even more so due to changeshim@ and shipping activities. This activity cokol
with the end of the ‘dotcom’ stock market boom aebbased additional capacity into the other S&P
sectors.

After a rapid climb to an annual peak of nearly $8ilion in 2000, the installation, and corresporgly
the survey of submarine cable routes, virtuallyugibto a halt in 2002. This had the spin-off effett
releasing survey capacity (and ROVs working on edhlrial) into the major market sector, oil & gas,
elongating a period of low prices caused by théegawil price fall. A further, but less publicisdédctor
was the development of technology allowing moreacip on the fibre-optic cables. A very slow upturn
in business is expected as the global economy eesov

Offshore windfarms — €3 million (2005). The identification and asseest of locations suitable for
offshore windfarms (and in the future wave and acearrent devices) involves the S&P industry in the
mapping of the seabed environment.
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There are many other small activities. These irellatation and mapping ahipwrecks and downed
aircraft , sea bed miningof minerals ranging from diamonds to sand & grairedtallation ofelectricity
cablesto offshore islands, etc. Due to their small sizetermittent nature we do not value such adasit
in this report.

Although there has been strong development in tlsnbss of supplying electronic charts, theretikeli
evidence to date of the commercial survey contradiecoming involved in a sector that offers sigaift
business opportunities and diversification poténtia

10.4. Challenges

Ocean survey is a technology business with largeuats of money invested is survey vessel's data
gathering and processing systems. Major advarfciée gast decade have included the almost universa
use of multibeam sonars as the primary tool foa dgithering, differential global positioning (DGP£)

the primary navigation tool and use of advancedsdata processing.

Ocean survey technology is probably more likely nmve forward in a process of incremental
developments rather than by major breakthroughanipkes of the former include the commercial
application of synthetic array sonar (itself an otshcept increasingly enabled by the improvememts i
underwater positioning) and the application of @ging amounts of processing power.

In our view, major potential lies in the applicatiof AUVs. Long a tool of academia, outstandingufiss
have been obtained in deepwater commercial opagtiothe Gulf of Mexico, off West Africa and the
North Sea. However, the major challenge and indggabrtunity lies in applying the technology to
increase survey efficiency in lesser water deptitsadtack the commercial dominance of the survegele
as the survey platform.

Ongoing survey of the sea and oceans is a fundaimeeed for the continuance of world trade and the
extraction of ocean resources. Increased awareofesbe importance of the oceans to the overall
environment is likely to increase spending on ocaamey.

Much of the work carried out by countries’ hydrggna offices for the production of navigation clsaig
based on data gathered by naval survey vesseractcp which is difficult to economically justify a
situation where such services can be bought chdegrarcommercial contractors. However, we expect
the economic argument will increasingly prevail.

The growth ambitions of the main commercial coritexctogether with the fall-out results of business
cycles has meant that rationalisation and cond@iglactivities have been extensive in the S&P mark
with only one truly global player (Fugro — Netherds) and two mid size ones (C&C — US and (Gardline
— UK) together with a number of small, mainly naabplayers.

We have long believed that for many commercial igmtors ocean survey is a market that is too stoall
meet their shareholders’ growth objectives and @onigs are expanding their activities into area$ sisc
seismic survey.

Although there has been strong development in tisgnbss of supplying electronic charts, theretike i
evidence to date of the commercial survey contradiecoming involved in a sector that offers sigaift
business opportunities and diversification poténtia

Although it has been seen to experience businedesysurvey of the oceans is a long-term busitreds
will continue to offer significant opportunities f@rganisations and individuals capable of comnaérci
and technical innovation. In many respects hydnglgiasurvey contracting itself is over-supplied hwit
small local players. However, much of the techngloged by the business is produced in relativelglsm
numbers and continues to offer opportunities fohaiplayers.
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11. FISHING
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Figure 11-1: Fishing — World Market
North Véﬁfct;r: Atica Figure 11-2: Fishing — World Regions Segmentationa®5
AT;:/'CE‘ 5% The capture fishing industry is dominated by Asia ahe other
’ developing countries. European activity is greatignited by
Middle

restricted stocks.

East
1% Latin
Asia .
56% Fishing 2005 2010
E Eu/FSU / Austr World €M 50713 48478
4% 204 Europe €M 4064 3885

Definition — Value of fish and shellfish landings as defingdhe FAO.

Methodology — Use of FAO data within the ‘Eurostat’ databasegyenerate country and regional marine capturanfis
production tables by weight, then applying the gab production, using the FAO'$Vorld Fishery production, estimated valuie
by groups of specikesThe forecasts are a continuation of the curtegrids, based on existing production data. Deta#lblbs of
value and tonnage of production can be found irapigendices.

11.1. Overview

Fishing is an important industry that is seeingagng demand, but the world catch tonnage is falasg
result of serious resource problems and quotaictstrs. There are some opportunities offered by ne
species, however, aquaculture which is subsidized inumber of countries provides serious price
competition. The industry faces a future of contiguglobal decline worldwide until a point of
sustainability can be reached.

Since 1996 capture fishing tonnage has been aflaesind has shown recent decline. The growingadvor
demand for fish and other seafood is being metgjoyaeulture where tonnage growth over the period199
to 2002 averaged 7% and $ value averaged annuathgod 4%.

Our five-year forecasts assume the market valué stsaly constant from 2002 prices onwards. This
assumption has been made on the basis of increasodyction of fish (including shellfish) from
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aquaculture, keeping prices steady. (The fall shiowthe chart above occurred due to changing exgdan
rates between the US dollar and euro.)

Due to initiatives such as the CFP (Common FisheHelicy) within the EU, aimed at conserving
remaining fish stocks, future increases in thel tetéume of captured fish worldwide is unlikely ahds
been decreasing recently. This decrease may appaa pronounced if the speculation that China is
over-reporting its production, by as much as 43¢éta be believe® In addition, the depreciation of the
US dollar against the Euro makes the decline mavequnced than if displayed in dollars.

100 1
0l T T~ — Figure 11-3: Fishing and Aquaculture Production
80 |

70 1 In the appendices the marine fishing market can be

S - — Aquaculture viewed by tonnage and by value. The values are
B 5 | — Capture derived from tonnage data in the Eurostat online
8 database and further broken down into molluscs &
§ 4 ///”’ crustaceans (shellfish) and demersal & pelagic
307 (finfish). The value of each of these subsets was
20 1 estimated, by country, using the FAQV6rid
10 Fishery Production: estimated value by group of
0 speciestable, containing annual data from 1999-
1996 1997 1998 1999 2000 2001 2002 2002.

11.2. European Market

O;;i/rs Denmark ) o )
UK ° 11% Figure 11-4: European Fishing Sector Segmentatior0R5

9%

France Within the EU the UK, Spain, France and Denmarkhalle
11% Germany ~ Markets valued at approximately half a billion Eireach,

Spain 4% although within the whole of Europe Norway is theac
13% Italy leader, with a market three times the size at €48 2003.
4% The expansion of the EU member states in 2003rfzasased

Netherlands competition. Outside the EU, a negative effect led tveak

6% dollar has been felt, due to exports from the Eldob@ng

more expensive for non-EU consumers.

Norw ay
30%

11.3. World Market

The global fishing industry is in decline, whilendgnd has grown dramatically. In the last 50 yeksts f
consumption per person has doubled. Japan, thend®a EU are major seafood markets that depend on
imports for approximately half of their consumptfrEurope’s fishing production amounted to 8% of
world production in 2004 (€4.5bn). The value of &siproduction was way ahead of any other world
region in 2004, at over €31bn. Latin America’s waluas nearly a quarter of Asia’s, with North Amaric
not far behind.

World fish consumption has been increasing sinee 1860s, due to population increase and lifestyle
factors, such as increased awareness of healtfitseféshing technology has advanced over thesy&ar
increase catches. As a result of this over fislfamgd pollution) the ocean population of edible fiss

9 Delgado, C et aFAQ, The future of fish, Issues and trends to 2020
*0 FAO, Projection of World Fishery Production in 201
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decreased by 90% during the last 50 years. The waly to bridge the gap between reduced capture
fisheries output and increased world demand isutfii@aquaculture and fish farming.

11.4. Challenges

The future increase in fish production is expedtedome from aquaculture, which is growing rapidly.
The contribution from capture fisheries will depesrdhow effectively countries and regions can manag
their fish stocks to sustain current stocks orrojgtically to increase fishable stocks.

The International Food Policy Institute and the FAf® collaborating on IMPACT, a global model of
food supply and demand for 28 commodities. A pagesed on results in 2002 offered the following
projections?*

» Global fish production is forecast to rise at 1.8¥ough to 2020.

* Most growth will occur in developing countries whiwill account for 79% of production by then.
* China’s share of production will grow whilst Jap&lsA, EU and FSU contract.

* Real prices will increase by 4-16%.

» Fishmeal and oil prices will rise by 18% as thageiacreasingly concentrated into aquaculture.
* The share of aquaculture will increase worldwide.

*1 Delgado, C et aFish as Food, Projections to 2020
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12. MARINE AQUACULTURE
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Figure 12-1: Marine Aquaculture — World Market
Source: Douglas-Westwood
Western
North Europe Figure 12-2: Marine Aquaculture — World Regions Sementation 2005

America~1°%
3%

Latin

Asia dominates aquaculture production, followed=nyope and Latin
America.

America -
10% Marine Aquaculture 2005 2010
Asia World €M 24831 30166
71% Europe €M 3623 4401

Definition — Value of ‘farmed’ fish and shellfish as definedthe FAO.

Methodology — Use of FAO data within the ‘Eurostat’ databasegenerate country and regional marine aquacufitgguction
tables, by value. The forecasts are a continuatidhe current trends, based on existing produafita. Detailed tables of valy
and tonnage of production can be found in the agipes.

D

12.1. Overview

Due to the decline in global capture fishing anctreasing consumer demand and the low prices of its
products, aquaculture is the fastest growing seattite food industry? Less than half of all aquaculture
production comes from marine aquaculture; theaestes from freshwater areas.

SE Asia is a low cost producer and its exports Haae particular impact in the US where, despite a
growth in fish and seafood consumption, harvediesfor nearly every species have declined in 2001-
(This also impacted on US capture fishing valuegwteclined 4% in 2002.)

Environmental issues and scares have at times stggtedemand but this quickly recovered. Norway
leads European production and benefits from a gtiraiernational brand much evident in the US.

Between 1996 and 2002 annual average tonnage gweagtr% and growth in US$ terms 4%. Continuing
strong future growth in demand is forecast. Onabal basis investment in aquaculture will be caitiio

2 The State of World Fisheries and Aquaculture 2GREIA
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growing world fish output. There are opportunitit new species development and research
opportunities in a number of areas.

12.2. Europe

France Figure 12-3: European Marine Aquaculture Sector Segentation 2005
Others 12%

Within marine aquaculture (excluding seaweed) WaskEeirope at
15% is ranked second to Asia in regional productialue, but this
only a fifth of Asia’s. According to available daEastern Europe’s
market is very small compared to Western Europewhkin the
capture fisheries, Norway is the European marleade by far with
the combined production from the UK, France andirfspgualling

Spain \ Norw ay It
9% 38%

UK
16%

Total European (EU25) production has grown by nibem 40%, from 1 million tonnes in 1993 to 1.4
million in 1999, and then declined very slightfyFrance, Italy, Norway, Spain and the UK are thgdat
players. Norwegian production at 554,000 tonne20@2 is nearly twice that of its nearest rival 8pai
(By comparison, Japan produces about 1.3 milliomés.)

12.3. World Market

With 70% of the world’s production Asia is the wabnnarket leader. Production is valued at just over
€17bn in 2004, much of which supplies their own detit markets. Forecast data from 2003/4 onwards
assumes a continuation of growth rate in the volofnmarine aquaculture produced at 4% per YeAs

with capture fishing, the Asian values must beta@avith caution, due to the large Chinese coraent

the scepticism surrounding the high level of repdgiroduction (FAO).

12.4. Challenges

The reputation of farmed fish suffered with the liing of a report inSciencéin 2004, on the levels of
chemicals within the fish. The effect the articedhighlights how vulnerable the industry is to atege
press. Aquaculturists’ freedom to improve fishimifed by the need to consider the effects of new o
modified fish on the aquatic ecosystem and humantttheThe industry has to become more united and
sophistcijtszsated in its approach to marketing and ptorg the sustainability and health benefits ofifad
seafood.

It is thought that the US and Europe will continioe experience increased imports from Asia. The
challenge for importers is to ensure that they Bupgfe, properly labelled products.

There is pressure on the location of marine aquaeulfacilities as many suitable locations are also
desirable for tourism, shipping and water sports.

Fuel prices are also a concern within seafood comepawith rising prices hitting freight costs. Iighly
competitive environment it is difficult for the dead industry to pass on these cost increaseseio th
customers.

The vast bulk of aquaculture production is madeiug small number of species and there is no appare
reason why other species from among the severak#mal that are exploited by capture fisheries could
not eventually be raised economically within maragpiaculture. Awareness of the requirements of the

*3 Eurostat Yearbook 2004
>4 See the aquaculture appendix for values and tonnes
%5 Intrafish, December 2004, p15
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environment so as to secure a sustainable futurst fme at the fore of the considerations of the
aquaculture industry, complementing the concern@tonsumer and society.

A continuing consolidation of the seafood industyexpected. Fragmentation often means inefficiency

Global consolidation is necessary as otherwisdatgest producers (Asia) who control the raw produc
will control the market, leaving Europe and Ameratats mercy.
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13. SEAFOOD PROCESSING
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Figure 13-1: Seafood Processing — World Market
Source: Douglas-Westwood
West Figure 13-2: Seafood Processing — World Regions Segntation 2005
estern
Europe Africa Due to the high levels of production from both captfishing and
North 10% 3% . . ! .
America 0 aquaculture, Asia also leads the seafood (fish &llfsdh) processing
9% sector.
Seafood Processing 2005 2010
Asia World €M 75544 78644
E EWFSU 60% Europe €M 7686 8285

3%

Definition — Output value of processed seafood (fish andfigll

Methodology — Seafood processing revenues have been estilmataainbining the marine aquaculture and fishingneses for
each country. Although seafood processing is navel# from these combined revenues, they do seemiror the value of]
processing approximately, from looking at a numbkecountries including Canada, Ireland and the @Kviously far more
detailed analysis would have to be performed teraio individual countries’ processing market aately. As a result som
individual countries’ values may be inflated orldifd. Our estimates for are the value added taripeocessed product.

11

13.1. Overview

Processing tends to add 100% to the overall valubeoraw products of the capture fishing aquacaltu
sectors. A considerable export market exists focgssed seafoods and high cost European producers
such as Norway are greatly aided by establishmashtdevelopment of a premium brand. Challenges for
smaller producers include the need to develop andiest in automation and increase production to
achieve both economy of scale, volumes and comyinofi supply required by the major European
supermarket chains.

Processing is a growing market, fuelled by a grgwionsumer appetite for ‘value-added seafood’ and b

changing lifestyles. To add value to seafood theeg@ss may be simply filleting or adding a sauce and
creating a ready meal. The processing industry isnportant employer in European coastal commusitie
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13.2. European Market

Denmark Figure 13-3: European Seafood Processing Sector

Others France
6% :
11% Segmentation 2005

Germany

2%na|y The value-added culture is not spreading in a stersi
4% way across Europe. In most Mediterranean courpeeple
still have the desire to have a whole fish on tipste™
Although, generally, value-added products are Ygayear
taking a greater share especially within the cthillesh
sector. From the available information, within t&H, the
UK has the largest share of the processing secitoywed
by Spair’

UK
12%

Netherlands
Spain 4%

11%

Portugal

30 Norw ay

34%

Consumers drive the market with a move towardsyeaehls and according to Intrafish there could be a
gap in the market for value-added seafood snacksedis The Dutch and Danish lead the processing
market in ‘Packaging’ — prolonging shelf-life arkLitomation’.

13.3. World Market

In the chart above the world processing marketddide it will experience a decline in revenueshe
early part of the Zicentury. This is a consequence of the weak daliminst the Euro. If the graph was
plotted in dollars, it would show a steady growakia holds the biggest proportion of the markeip\adr
60%, due in part to its large domestic seafood ycbdn.

Due to the major differences in labour costs, isasnetimes cheaper for European countries to export
unprocessed products to the Far East for proceasithge-import, rather than process at home.

13.4. Challenges

The combined factors of more women in full time émgment, higher disposable incomes, sophistication
of tastes and declining cooking skills mean valddesl seafood sales have been increasing, creatinrg m
opportunities for the processing business. New ispeare also likely to be added to those used by
processors. European processors will have to foouthe fresh/chilled market to remain profitablel an
compete with the frozen products from low cost ¢aas further afield. This is good news for Eurapea
processors, as chilled products are outsellingefiom some countries such as the UK.

Increased processing efficiency is required, tdlvetluce labour contents and extract more medigber
therefore increasing productivity.

The growth of the convenience sector offers oppaties for innovative ideas. This requires R&D
spending in the areas of production, preparatian (k-boning), processing and automation. Thesasar

need to be developed in partnership with compa(aeplied research) with a commercially focused
approach.

% Intrafish, ‘Value Added Seafood Trends’, Novemb&r2004.
57 Eurostat
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14. OFFSHORE OIL & GAS
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Figure 14-1: Offshore Oil & Gas — Global Expenditue
Source: Douglas-Westwood & EnergyFiles
Western Africa Figure 14-2: Offshore Oil & Gas — World Regions Sapentation 2005
E . . . . .
Tons 16% Offshore oil & gas exploration & production expemde is mainly
_ distributed across five main regions. Strongestreagrowth will be
North Asia from West Africa, whilst Europe face long-term deel
15%
America Aust
16% oo Oil & Gas 2005 2010
Latin E EWESU World €M 88237 99057
America 6% Europe €M 17301 14392

14%

Definition — Total capital and operational expenditure. (et value of the oil & gas which is considerahigager.)
Methodology — We take ‘Energyfiles’ data as usedrime World Offshore Oil & Gas Forecagisblished by Douglas-Westwood.
These are based on an approach of estimating ypasbuction additions, whereby all elements of wdpand operating
expenditures are taken into account. Thus itemh ascexploratory activity, front end engineeringseheduled maintenange
work and unpredicted early production systems anmdiscoveries, together with hidden costs and atkierheads are included.

14.1. Overview

Offshore oil & gads probably the world’s largest marine industryténms of the value of its output. Its
input cost (total expenditure) in 2004 is likelylde €91bn. We expect this to grow to €99bn by 2008
to be maintained at a similar level to 2012. Sd@B&o of global oil production and 27% of gas
production is from offshore. Although only a smalbducer itself, Germany is a provider of certaamis

of technology.

The main market driver is the continuing growthgiobal energy demand of which oil & gas supplies
some 62%. Most of this growth is coming from tleeeloping economies.

Expenditure is divided into two main areas, captgienditure (Capex) — the investment in offshaekel f
development and operational expenditure (Opexe-etist of maintaining and operating the fields.
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The North Sea has been the region of greatesttgabiver the past 30 years. In 2005, Western Eurspe
expected to account for 20% of global offshore exitere, but production is at peak and the region’s
share will decline to 15% by 2010.

Depletion of reserves shallow waters (<500 m weepth) worldwide is causing the oil majors to deep
water regions of the world such as Africa, Brantaleepwater Gulf of Mexico where major fields are
still to be found. As shown in the table and chambst future growth is forecast for these regions.

This change to deepwaters has resulted in the ggpwiilisation of floating production systems and
subsea production technology at the expense df fatforms.

Germany, with few offshore fields is forecast totioue to form a small market unless there are some
major discoveries; however, German companies supphnology to a number of key foreign markets.

The offshore oil & gas industry has a very largenber of suppliers. One trade directory has 7,000
company entries offering some 3,200 categoriesadyrts and services.

14.2. Offshore Europe

Denmark Figure 14-3: European Oil & Gas Sector Segmentatio2005
5% italy

Others 30

Netherlands ~ TWO countries, Norway and the UK are forecast tooaat for
4% 86% of European expenditure over the next five year

UK
40%

After nearly 40 years of production Europe is auratregion and
is now entering an irreversible long-term declimel979, the UK
had 14 offshore oil fields operating, producing average of
112,000 barrels per day (b/d) by end 2003 numbedsitcreased

\N(;’gz/ay to 157 and average production per field fallen3®@0 b/d.

Although there could still be some significant digeries, capital expenditure is already seeingimnkecl
but operational expenditure will remain high fornygyears. With the oil majors exiting the North Sea
other regions, considerable opportunities remairsficall oil companies and in this respect, the @ktsr

is seen as one of the world’s most attractive ‘playhere are many small undeveloped fields (up50

in the UK sector) and these offer opportunities dewelopment by tie-backs of subsea wells to edsti
platforms and pipelines. In addition, there are ynarospects for new companies to acquire existing
‘brown fields’ from the existing oil majors.

14.3. Offshore Activities

Initial exploration is mainly by the use of seismsigrveys. Drilling is a major activity with abouf0D0
exploration & appraisal wells drilled each year andre than 2,000 development wells creating a total
annual expenditure exceeding $37bn in 2004.

Drilling and completing wells can form 50% of thests of developing an offshore field. The otheranaj
items are fixed and floating platforms and pipdin€ixed platforms are still the main development
method with an estimated 6,400 having been instatiehe Gulf of Mexico to date (mainly very small
ones). The North Sea has some 600, with a combwegght of 12 million tonnes.

As a region matures Capex declines and Opex doesirathis is becoming the case with the North Sea.
Eventually, fields reach the end of their produetitfe and are decommissioned. Over 100 small
platforms per annum are removed from the Gulf okigl® Due to its larger structures decommissioning
will eventually become a major activity in the Nofea.
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14.4. Deepwater

Figure 14-5: Deepwater Oil & Gas Production 8 7
Source: The World Offshore Oil & Gas Forecast

The growth of deepwater activity (>500m) is one tbé most
significant trends of recent years with the mosponmant areas
being Angola, Brazil, Nigeria and the US Gulf of M — where it
now accounts for 60% of total production. In 20CZepwater oil
production, about 2.6 million b/d, comprised 10%gtibal offshore
production and deepwater gas production around 7%.

We expect deepwater production to grow from a mtesg & gas
equivalent of 3.4 million b/d, to 8 million b/d 3008 and continue 0

its growth beyond 2012.

14.5. Floating Production
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Figure 14-4: Subsea Field Development Costs

Source: Douglas-Westwood

Where economics do not permit dedicated platfofiakis are
often developed by wells completed on the seabet tizal
back to platforms. This is particularly the case gmall fields
and fields of all sizes in deepwater. In many &anses,
particularly in deepwater, subsea wells are tietklta floating
production platforms.

B gas (oil equivelent)

oil

deepwater production (million b/d)
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(o]
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Figure 14-6: Floating Production Expenditure Forecat

Source: The World Floating Production Database

The development of deepwater fields has resulted 8trong
growth in the use of floating production systemde Tmost
common form is the FPSO, (floating production, at@ and
offloading system).

FPSOs are usually tanker conversions, with 137ogegl to end
2003. Other types include semi-submersibles (FR®8)more
custom structures such as Spars and TLPs (tensign
platforms).

We forecast a continued growth in use of all typédloating

production systems. Although floaters are used linwater
depths, most of this growth will be associated wi#lep waters.
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14.6. Challenges

In common with other sectors, a common theme isdhaeducing costs. Particular targets are thenmai
expenditure sectors of drilling, production faadg and pipelines.

Deepwater operations- the record for deepwater production is currestigne 2,316m but exploration is
happening in greater than 3,000m water depth. §uedit depths represent major challenges. Operations
in great water depths considerably increases the and therefore costs associated with drilling (a
shallow water well can cost $5 million — a deepwatee 4 to 20 times this). Installing heavy seabed
hardware becomes a challenge as the weight of iogverble rapidly exceeds the weigh of the hardware
multiplying the winch capacity required. Flowlings deliver production to surface facilities needbi®
heavily insulated and/or heated and dynamic rigerfoating production form a particular challenge

Subsea processing the output of an oil well is in reality a mixeuof oil, gas and water and the latter
increases over time. A major need is to extendldve distances of unprocessed oil & gas by sepagati
the product (on the seabed rather than on produgiatforms). An alternative is to develop pumping
technology able to handle this multiphase mixt&ignificant progress is being made in both thesasar

Floating production — a major new FPSO can cost in excess of €500omihnd costs increase
significantly in harsh environment areas (suchhasAtlantic margins and off Northern Norway).

Mature fields — a growing proportion of the world’s oil & gaspth onshore and offshore, is being
produced from fields that are in decline. This mmbijen is currently nearing 50% and by 2012 could
account for nearly 45,000 b7dlIncreasing production from mature fields represemtmajor business
opportunity likely to attract considerable fundinguture years.

The Reservoir— the ability to image and understand the reseigdundamental to the future success of
the industry, both in terms of finding new reseneesl managing the structure to achieve maximum
economic recovery. Considerable progress has badm,rbut continuing investment is needed.

As discussed earlier, we expect to see a contingimogvth in world offshore oil and gas production
beyond the time frame of this report. Howevemdoiction will decline significantly in the mature
(shallow-water) regions and be balanced by thahfdeepwaters.

It is forecast that after 2010 all offshore oil guation growth will come from deepwaters, compengat
for declining output from shallow waters. From pobmg around 34% of total global oil production in
2004, offshore oil is forecast to be providing 38962015>°

From providing around 28% of total global marketestural gas production in 2004, offshore gas is
forecast to be providing 34% by 2015. By this tiateund 12% of gas will be coming from deepwaters
compared to 7% in 2004.

Global offshore Capex is forecast to grow from €48H2004 to €52bn in 2006 before slowly declining
€46bn by 2015, as opportunities slowly become estaml Opex is forecast to continue increasing from
€40bn in 2004 to €52bn in 2015 as total output gragpecially from expensive deepwater environments

The above is based on present costs, however tlowdonger term, after around 2010 when a sustained
increase in oil prices is likely as a global enesgpply gap develops, it is very possible that oesit
increases will materialise. Additional cost overteavithin some parts of the offshore explorationl an
production industry could lead to expenditure giguaut without altering activity levels to a grextent.

Although Germany has only a very small home marketre is significant potential for supply of
technology to international markets. One examplsuaitess is France which has developed a majé&r oil
gas service industry without its own offshore praithn (but with the benefit of former state oil
companies).

%8 ‘Optimisation revitilises brownfield€£&P, pp12-17 December 2004.
*9‘The World Offshore Oil & Gas ForecasDouglas-Westwood Limited
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15. MARINE RENEWABLE ENERGY
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Figure 15-1: Marine Renewable Energy — Expenditure
Source: Douglas-Westwood
E Eu/FSU
1% Figure 15-2: Renewable Energy — World Regions Segmiation 2005

Offshore renewable energy is a new business santbthe initial market
Western  growth will be in Western Europe.

Europe
99% Renewable Energy 2005 2010
World €M 514 4704
Europe €M 506 4689

Definition — Total capital expenditure on wind, wave and tiatent installations.

Methodology — Data is drawn froriThe World Offshore Wind DatabasaadThe World Offshore Wave & Tidal Datababeth
published by Douglas-Westwood. The databaseslliskiating installations and track future projedEsrecasts are based on qur
own views of when projects will become operatioaal] are therefore less optimistic that operatsi estimates.

15.1. Overview

Investment in offshore renewable energy is now grngwtrongly, but from a very small base. From&12
million capital investment in 2004, expenditureeigpected to exceed €4.7bn by 2010, plus operating
expenditure.

Some 85% of forecast expenditure in the 2005 td3t&riod is expected to be in Western Europe with
North America forming the second largest segmetP&s.

The main market driver is the political responsegtobal warming. The UK, for example, wants to
generate 10% of its electricity from renewables26¢0 and 20% by 2020. The most obvious solution is
to increase the use of windpower. However, the Besbpean onshore locations are becoming used up,
there are considerable local objections to thealisupact of wind turbines and the best (windiestgs
often have no nearby access to the main transmigsid.
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The industry is therefore beginning to move offghahere turbines are out of sight and have betired w
environment. There have been relatively few inagtalhs to date but major growth is forecast. Weadre
the beginnings of an important new industry.

Over the next five years, we forecast that Wedkemope will account for 88% of global expenditure.

The other developing technologies are wave and ¢igl@ent power. These are at a much earlier stdge
commercial take-up and are forecast to form only df%the capital investment in offshore renewable
energy by 2010. However, they have considerablg-term potential.

15.2. Offshore Windpower

There are 17 operational offshore wind farms wortidw The 324 installed turbines in these projects
provide a total of 605 MW. The most recent projedhe 60 MW Scroby Sands wind farm off the UK. A
total of 2,258 turbines are forecast to be instlatletween 2005 and 2010, a total of 7,500 MW.

The first offshore wind turbines were installedv@deby off the Danish island of Lolland in 1991ytb
significant activity did not begin until 2001. Ondee associated industry was deemed established, th
Danish government’s economic support for offshoiadfarms was withdrawn and new installations
virtually ceased.

By 2008, it is likely that the UK will be the workllargest market, with Germany taking the lea@0@9.
The USA may also begin to develop into a signifiaaarket over the period.

The first ten years saw small projects being bnikery shallow-water, near shore locations. Thesel

farms, in most cases, used onshore turbine mod#isslight adaptations. These ‘demonstration’ prtge
have paved the way for the more recent projectsatteamuch larger.

800 1

B 4.1t05.0 MW
03.1t0 4.0 MW . . . .
7001 D21t03.0MwW I Figure 15-3: Offshore Wind Turbine Size
O <2 MW Source: Douglas-Westwood
600 -
8 Increasing offshore wind turbine size is a key éssufewer
g %007 ] turbines mean lower costs.
'_
B 400 - | .
& ] The Arklow Banks wind farm off Ireland has sevefi W
E 300 turbines operating, presently the largest in therldvo
= Prototype 4 MW turbines are expected in 2005/6,\8 bm
200 A - 2007 and by 2009 these will be the norm. Above shie the
] technology becomes significantly more costly arféiadilt to
100 1 E implement (The blades on a 5 MW turbine span o&9 1
0 metres.)

2005 2006 2007 2008 2009

At the same time distances from the shore and vaegeth are increasing. The deepest installatiatate
is Samsg off Denmark, with ten 2.3 MW turbinesnneaerage of 19m water depth.

The largest project currently operational is th® MW Horns Rev wind farm off Denmark. In ten years
time, 1 GW will be a standard size. The largesiqutao be announced is some 75 km offshore Germany
in 40m of water, with a target capacity of 17,500VM

At these locations installation work becomes sigaiitly more difficult. Standard monopile foundaiso

are not ideally suited to large turbines in deepaters and tripods or jackets are proposed. |asiadl
vessels used have ‘legs’ that lower to the seabgd/é stability, but these are designed for shaliater.
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15.3. Wave & Tidal Power

In comparison to the more established offshore wiector, both wave and tidal energies are embryonic
sectors and barely register economically becaustheflow level of activity. The small number of
announced projects limits the outlook for theseigtdes.

To give an example, in 2009, DWL expect over 30,000/ of offshore windpower installations
worldwide and only 15 MW of wave and tidal inst#thas.

Nevertheless, despite being overshadowed by tlsbafi® wind sector, wave and tidal energy offer much
long-term potential and the next five years willesa number of technologies reach commercial
application and be installed in multiple-unit cgufiations. In this respect these developing ingesstran

be seen as being at a similar stage to offshored wvainlittle over a decade ago. With sufficient
encouragement, sizeable wave and tidal farms wilhiplace by the next decade.

‘Wave power’ is defined as electricity produced dgvices utilising the direct and indirect actiordan
movement of waves in the horizontal and/or vertigleines. This includes devices located offshore,
nearshore and on the shoreline. Operating exampdksle the Limpet shoreline device installed i®@0
on the island of Islay off Scotland’'s west coastl dme Wave Dragon off Denmark which was the first
offshore grid-connected wave energy device wherag commissioned early in 2003.

‘Tidal’ is electricity produced as a direct conseqoe of the large-scale movement of bodies of whter
to the ebb and flow of the tides.

‘Tidal Current Stream’ is electricity produced thgh the regular flow of currents. Whilst tidal actimay
affect the direction and intensity of a currengam its motion is not directly dependent upon fiefting
examples include Marine Current Turbine’s Seaflowjgrt off the UK, which was the first tidal curten
stream turbine to come online.

15.4. Challenges

Energy Typg €/kwh Table 15-1: Energy Generation Costs
Onshore Wind 5.3 _ .
Offshore Wind 79 Source: The Royal Academy of Engineers March 2004
Wave/Tidal 9.5 . L

vertidal The major challenge faced by offshore renewablerggnés in
Nuclear Fission 3.3 . . o

reducing its costs to be comparable with ‘converatio power
Coal 3.6-4.6 : . . .
Gas 3545 generation from gas and coal. (The costs in thie taclude: capital
— cost, fuel and operational cost, transmission &omhge of gas).

Standby generation is also needed for onshoretwiéswind for periods of low wind and if includedsh
would add approx 1.7 €/kwWh).

The introduction of carbon emission allowances waibse the gap between traditional fuels sournds a
offshore renewables. For the UK, a figure of appnately €2.9/kWh is possible. Studies by OXERA, for
the UK government’ Renewables Innovation Revievgwslthat prices for onshore wind would drop to
€3.9kWh by 2010.

At present, gas fuels most of the new power geleragapacity installed in Western Europe and many
other countries in the past 20 years. The UK (&edUSA) are facing gas supply shortages and altihoug
new supplies can be sourced these will be at aehigbst.

In addition, by the middle of the next decade itlikely that shortages of oil, leading to real pric

increases, will boost demand for gas and resdiiriher price increases. We believe that the oVeealilt
of this will be to somewhat improve the competitpasition of renewable energy.
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There is also potential for the drive for developmef renewable energy resources to change
progressively from green politics to security opgly.

Research & Development- The emergence of new technologies are dramigtioareasing the viability
of accessing the huge potential offshore renewabégy resource. The industry is constantly seagchi
for better and more efficient solutions for eneggneration and as new technology emerges it isnput
practice almost immediately. The increasing sizevioid turbines are an example of this. (To suppig a
install, turbines account for 51% of total projeosts.)

None of the existing offshore renewable energy rieldgies are viewed as ideal and all can all be
improved in someway, by increasing capacity, litagpreliability, etc., and perhaps most importaofly
all, improving efficiency by reducing costs.

There is major potential for research, technologyetbpment and licensing in most aspects of offshor
renewable energy. This includes turbines, foundati@abling/power transmission and wave and tidal
current power.

An associated, but often overlooked area is thaipefer storage in order to provide back-up for lubfe
(and onshore) windpower.
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16. SHIPBUILDING
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Figure 16-1: Shipbuilding — World Market
Source: Douglas-Westwood
Western Figure 16-2: Shipbuilding — World Regions Segmentain 2005

Europe Demand is shipping-driven and current owner comicge has

33% boosted orders and shipyards are full. This sdstexperiencing a

North peak which will be followed by a return to long+#tegrowth trends.
(o]

Asia The sector is dominated by SE Asia, but Europeahasjor share
61% based on more specialised vessels. (The markeindecd Euros
shown above is not so significant in US dollars clihiare the
currency of the market.)

America
3%

Shipbuilding 2005 2010
World €M 32744 30272
Europe €M 13143 10120

Definition — Value of ships based on all vessels =>100GRTstsl by Lloyds-Fairplay.

Methodology — The Lloyds-Fairplay database was used to deterstiip numbers, GT & CGT. Then referenced OECDagas
and $/CGT figures for 2003. Individual Europearpbhilding values were drawn from AWES figures. ags are based dn
views of relationships between world trade, shiggntivity and vessel orders.

16.1. Overview

For over a decade the prices of newbuilds has beendownward trend. The 1990- based US$ index had
fallen by 50%, mainly due to chronic overcapacéguiting from government subsidies, often attadked
the EU but to little effect’

The world shipbuilding industry is currently enjogia strong upturn due to the major growth in deinan
for shipping discussed earlier. World economic giois buoyant and it is expected to remain strang i
the medium term boosted by the very strong growtth® Chinese economy and to a lesser extent that o
other developing economies. World seaborne traderttaeased with exports of containerised goods and

%9 Report from the Commission to the Council on thea8bn in World ShipbuildingCommission of the European
Communities, 2003.
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imports of commodities to feed these economies sischil & steel. The commercial shipping industry
has become more profitable than at any time duthegprevious decade and ship-owner confidence has
grown. The overall result has been a surge of srfiervessels and yards currently have full oraeks,
newbuild tanker prices are up by 40% and averatjeetg time extended from two to three ye&raVe
expect record years ahead and in this current ghifgbuilding output to reach 26 billion CGT in 0
compared to 20 billion in 2000.

It is unlikely that such high economic growth ratemn continue for long. Following the peak in
shipbuilding activity in 2006, in 2007-8 we expectreturn to more normal activity levels as the new
tonnage is absorbed by the market. It is of not¢ 8E Asian shipyards are now reflecting this view
not further adding to capacity. However, shipbuiderofits have been hit by a combination of adanige

in steel prices and a fall in the US$. A resulthiat South Korean yards are reported to be taigétwer
orders in 20057

From some US$34bn in 2000, we expect the totalevafishipbuilding output to peak at around US$46bn
in 2004, and then fall to US$39bn in 2008 befotarreng to its underlying long-term growth trend.

The industry has over the longer term produced\enage of some 1,800 vessels per annum. Notable
changes in the market have included a trend towkmdger vessels, especially container vessels and
tankers. We believe that this will continue butlwibt appreciably affect thaveragesize of new vessels
constructed during our forecast period.

Over the years there has been a growth in avereggelsize and we may well see 10,000+ TEU comtaine
vessels operating before 2008 but their numbedseitmall. (It is reported that Cosco have ordéoed
off 346m long, 25.8 kt., 10,000 TEU vessels for @&dillion.*)

16.2. The World Market

The European Commission notes that “historicalhg industry has suffered from the absence of global
rules and a tendency of (state-supported) oversinvent due to the fact that shipyards purchaseda wi
range of technologies, employ a significant numifexorkers and generate foreign currency incoffie”.

The major development in global shipbuilding sitlke Second World War has been the growth of SE
Asia as the main shipbuilding region and the decbhEurope. This originally began with the postrw
rise of Japan and then South Korea. (In 2002 thregaan Commission reported its efforts to stem the
effects of “certain business practices by Koreamlgaconcluding that their “prices do not cover fhé
costs of production™

During this period, Korea entered new market segsnemd boosted demand in existing ones by
aggressively cutting prices despite its increasgjs.

Japan undertook massive restructuring by bringoggther yards into umbrella groups and by retaining
the major share of its large home market — Japamesers were noted for being very reluctant to @lac
orders with foreign yards.

The other and more recent change is the developafigdhina into a major shipbuilding nation. This is
based on low labour costs and despite past orgemahproblems and difficulties of access to texdbgy
having been restraining factors, these are raphyng overcome. The EU’s annual report on
shipbuilding notes the growth in China’s sharehs world market growing from 7% in 2000 to 13% in
2002.

® loyd's ListAnnual Review 30 Dec 04

%2 loyd's List5 Jan 05, p1

83 Lloyds List25 Jan 05

% http://europa.eu.int/comm/enterprise/maritime/

8 ‘Sixth Report from the Commission to the Councitr@nSituation in World Shipbuildin@€ommission of the
European Communities, 13 Nov 2002.
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Today the region dominates the delivery of tankerdk carriers and other large vessels that can be
efficiently produced by ‘industrial’ shipbuildingt¢hniques.

Europe has lost market share in terms of totaldagandue to the decline in orders for ‘standardbshi
which can be produced more cheaply in SE Asia. Wewat has retained the higher value-added lower
volume parts of the market for more specialisedseiassuch as cruise ships, smaller tankers ane thos
used by the offshore oil & gas industry. Theseiargeneral of higher for value than ships builigsia —

for example, OECD statistics suggest an averagg2(848 CGT in Europe, compared with $1,355 in
Asia.

Shipbuilding like shipping is a highly cyclical iastry. At the time of its sixth report on the stioa in
world shipbuilding in late 2002, the European Cossign had noted the impact of past over-ordering
following a period of almost continuous growth frol®95 to 2000. The uncertainties in the world
economy following the events of 11 September 2@3iilted in a fall in confidence and a major redrcti

in orders — 60% down in mid 2002 at 3 million C&bmpared with a quarterly peak of the 7.5 million
CGT in mid 2000.

In the EU the situation was even worse with a dectif 80% in new orders. 9/11 also resulted in ppma
fall in orders for cruise ships, a European spitigbctor. Between 2000 and 2002 the EU shatkeeof
world shipbuilding market shipbuilding market fébm 19% to 7% and the Chinese share grew from 7%
to 13%.

In 2002 the EU authorised direct aid of 6% to shiplg as a Temporary Defensive Mechanism.

The present up-cycle was triggered by the growttithef Chinese economy. Overall world economic
activity has also grown, the cruise industry hasovered and shipowners’ profits have been high
generating cash for re-investment in new tonnagdyming a surge in ship orders in 2003 and 2004.

A decline in total orders in 2004 and the followyeprs onwards (compared to 2003) is also expéxnted
AES in its 2003-2004 annual report.

The peak is now in sight and we expect the Chieesaomy to cool somewhat and new orders to decline
in 2005 and 2006 before a return to the underlgiliogy long term growth trend. A major uncertainty in
the period ahead is the reaction of the SE Asiadsyt a return to lower order levels.

However, a further situation that could have imgadhat 1,119 single hull tankers are, in thediye to
be phased out by the end of 2065.

16.3. European Market

Others Figure 16-3: European Shipbuilding Sector Segmentain 2005
Spain 11% Finland
12% 10%

France  Shipbuilding is an important and strategic industrg. number

1100  Of EU Member States. Shipyards often play a sigaift role in
regional industrial infrastructure and, with regdod military
shipbuilding, involve national security interests.

Poland
6%

Norw ay
10%
The European shipbuilding industry is the globaldier in the

Netherlands Ge’”;a”y construction of complex vessels such as cruisessigries,
% Kaly 18% mega-yachts and dredgers. It also has a strongiqrogi the
15% building of submarines and other naval vessels.alguthe

European marine equipment industry is a world ledde a

% Destination UnknownEuropean single hull tankers report. Greenpe@68.2
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wide range of products, from large diesel engimesntirine electronics. The Community of European
Shipyards Associations (CESX)states that:

» The European shipbuilding industry holds approxXo2 the world shipbuilding capacity.

» Member Shipyards provide around 130,000 high geatibn jobs through direct employment
and generate more than three times as many theitimenequipment and service industries in
Europe.

* The annual turnover of shipyards represented by/ACiBS2003 was €14.4 billion in merchant

shipbuilding and 2.1 billion € in ship repairingx@orts accounts for roughly 70% of the total
turnover.

* As key drivers of maritime excellence, Europeandgainvest on average approx. 10% of their
turnover on research, development and innovation.

In addition to shipbuilding, European ship repaid &onversion was a business valued by the AWES at

€2.2bn in 2003. Germany is the largest player widhare of €553 million followed by the UK with €42
million.

Over the period 1979 to 2003 (for which officietsstics are available):
* Countries merchant shipbuilding turnover grew bys30 (to €14.4bn)

* Deliveries increased by 20% to 5 million CGT
» Market share decreased slightly to 20% in 2003.

Table 16-1: Western European Shipbuilding Turnover(€ million)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Denmark 729 764 867 804 641 754 538 631 484 504
Finland 380 788 1302 1063 875 833 908 1023 1171 950
France 327 835 769 589 626 819 1098 1450 1110 1850
Germany 2396 2701 2741 2533 2570 2084 2329 3011 6 3412780
Italy 1289 778 1630 1455 2570 2604 1829 1406 18152082
Netherlands 583 778 847 931 997 1168 1163 967 950 25 7
Norway 571 684 986 1131 1274 1577 1115 1626 1654 5221
Poland - 677 707 916 915 925 897 784 759 470
Portugal 33 43 56 57 0 10 96 70 6 72
Spain 468 664 541 626 1057 994 1150 954 934 1927
Sweden 0 0 60 - - - - - - -
UK 211 210 278 520 278 140 180 89 81 50
Others 122 40 0 0 0 0 257 186 720 640

Total 7109 8962 10784 10625 11803 11908 11560 12193100 14328
Source: various AWES annual reports

CESA is due to produce a new forecast of shipbgidiemand in summer 2005. (Like many other
forecasts, the previous AWES one in 2001 did ndicipate the remarkable growth of the Chinese
economy and the resulting current boom in shiplndgld The new report is likely to be produced in
consultation with the shipbuilding association€aina, Korea and Japan.

16.4. Challenges

Fuel price increases have resulted in growing pressto reduce vessel operating costs and the major

technical challenge is to radically improve propuisefficiency. Engine emission reduction is also a
significant challenge.

67 AWES Annual Report 2003-2004e organisation was previously called the Assimmieof Western European
Shipbuilders & Shiprepairers
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The long-term market is fundamentally a functiortteé growth in world seaborne trade, the underlying
driver of shipping demand, which fuels owner coefide and results in more shipping orders.

In recent years there has been an increase inmzéhefsvessels but this may reach its practicai las a
function of ports capacity.

Of increasing significance could be the growingimem Europe, and to a lesser extent the USA, to
transfer road freight to short sea shipping argl¢buld result in an increase in orders for smakssels.
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17. MARINE EQUIPMENT
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Figure 17-1: Marine Equipment — World Market
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Source: Douglas-Westwood

Figure 17-2: Marine Equipment — Regional Segmentabdin 2005

The geographic segmentation of the marine equipmenket is similar to

?;j; the commercial shipbuilding and naval industriesciwiforms the client

’ base for the sector. However, due to the increaaiter-sales service

content, the geographic segmentation of the futnarket may be
increasingly influenced by the location of commatshipowners.

Western
Europe
36%

North

America

14% ; .
Marine Equipment 2005 2010
World €M 57474 60346
Europe €M 20504 18916

Definition — Equipment used in commercial and naval ships.

Methodology — We have determined the average proportion phstiding costs accounted for by marine equipmeri @6 and
assumed the equipment content in naval vessel8% sl addition there are after sales service @tsP2%. These are applied to
our valuation of the present and future commesial naval shipbuilding markets.

17.1. Overview

We value the world market for marine equipmenthe shipbuilding sectors in 2005 at €57 billion.
Marine equipment is mainly comprised of shipbuifdioapital items such as propulsion systems &
machinery.

The sector has three major activities:
*  Supply of equipment used in commercial ships
* Supply of equipment used in naval ships
» After-sales service to both sectors.
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The marine equipment sector will grow as a functadnactivity in the two ‘customer sectors’ of
commercial and naval shipbuilding. Due to the stgaidcreasing numbers of total ships after-sales
service will grow at a greater rate.

In total there are some 5,000 to 6,000 supplierdmairine equipment’ listed worldwide. However, a
relatively small number of companies such as thpmn@erman and Japanese engine makers account for
a disproportionately large share of the total miarke

There is growing technology content in all sectimd many high-tech sub-sectors ranging from soéiwar
to control systems, to corrosion prevention. (Gerynkas a leading position in sonars and bridge
systems.) It is within these specialised sectasttie main opportunities for SMEs exist.

17.2. What Constitutes ‘Marine Equipment’?

One of the problems in valuing this sector is te&nition of what constitutes marine equipment émd
will vary from country to country. In some coungiesuch as Germany supply of equipment to
shipbuilding dominates its marine equipment indystr others there is a large oil & gas industrytemt.

The definition of ‘marine equipment’ that applies German industry and agreed with WTSH is the
equipment used in commercial and naval shipbuildidgcording to VDMA “the world market for
maritime equipment including after-sales busineswsarth approx €65 billion annually” (and to German
suppliers €8.3 billion in 2003J.(The €65 billion figure is the same as generateduy own estimates.)

In addition to hardware supply there is after-sakwice which according to VDMA accounts for 22%6 o
German marine equipment suppliers’ total reven(laghe case of some engine makers it is even more
service accounts for 40% of Wartsila's net sales!).

Many other smaller sectors such as offshore renlewabergy could also be included as ‘marine
equipment’; however, these are much smaller anddwoot make a significant difference to the totals.
The only other major sector is oil & gas equipmédrttis is important for some countries but Germany
does not have a major market share. Therefore eguipincluded in these other sectors is excludaah fr
our valuation of the market.

17.3. Commercial Shipbuilding Marine Equipment
Figure 17-3: A Typical Merchant Ship Cost Segmentabn

It is common for marine equipment to be valued @5%% of

o » the cost of a ship, but this varies considerablgltip type.
]
29%

Construc The chart alongside shows the costs of a ship ioudtGerman
tion yard in 2004. If the hull, machinery and electrag® included
40% then the ‘marine equipment’ total is 56.7%. In eatimates we

use an average of 57% and apply this to the essraftworld
Electrics Maggi;ery shipbuilding expenditure.

6%

® The source of these values is a speech by Mr Joh¥dung, Chairman of the Management Board of ATLAS
ELEKTRONIK GmbH and President of the European Martbquipment Council (EMEC). The term “maritime
equipment” is not defined so there is no definitamwhat specific hardware and/or services areided in these
values. We have asked EMEC to provide us with #eishof these estimates.
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17.4. Naval Shipbuilding Marine Equipment

It is difficult to obtain a breakdown of the equipm content of naval shipbuilding. However, consiug
the very large ‘systems’ content of naval vessels ireasonable to assume that the use of marine
equipment is greater that with commercial vesls therefore assume 70% marine equipment content.

The largest market growth is expected to be in Aghéch is forecast to see a considerable increase i
naval expenditure over the period.

17.5. World Market

On this definition we expect the market to be €8lfob in 2005, and then to decline somewhat dua to
forecast fall in civil shipbuilding orders beforesuming growth from 2008. Much depends on the near-
term growth of the main driver for both civil ankigbuilding — the SE Asian economies.

A factor which may tend to boost the market is glowm after-sales expenditure. This is likely doe t
increase due to three reasons: the very large msnab@ging vessels (greater than 80,000 are segibt

and this number grows each year), the increastigteal content of newbuild ship’s equipment, amel t
pressures to reduce manning costs.

It is difficult to give a precise segmentation agional markets due to the secrecy surroundinglnava
expenditure which we estimate makes up about halfeototal market.

17.6. European Market

Europe is a major provider of marine equipmenttipalarly of high technology. In shipbuilding this
ranges from electronic charting and integrateddaridystems to advanced marine engine and propulsion
systems.

In 2000, Europe was estimated to satisfy 37% of wloeld demand for shipbuilding sector marine
equipment (and at that stage it had a 16% of thdvehipbuilding market, ranking third after Koraad
Japanf? In other words, Europe is a very successful expart marine equipment. In 1997 the leading
European suppliers of marine equipment were Gerrgaffy, UK 19% and Norway 15%.

Our own estimate (using German definitions of maequipment) is that Europe at €20 billion congtiu
34% of the market in 2005.

We cannot give a segmentation of the European rhaykeountry due to the absence of published data o
individual countries naval shipbuilding expenditure

17.7. Challenges
See individual sectors.

69 3" Report from the European Commission to the Coumcthe Situation in World Shipbuilding 2000
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18. EDUCATION & TRAINING
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Figure 18-1: Education & Training — World Market

Source: Douglas-Westwood

Note: Education and training is a complex sectat tioes not readily segment into regional or nafion
markets — see text below.

Education & Training 2005 2010
World €M 1514 1790
Europe €M ? ?

Definition — Marine-related education and training of persbem@loyed in the marine sectors.

Methodology — For the two main sectors (shipping and offshave)have developed estimates of numbers of perkamue
annual average training costs. Forecasts are basedking the growth estimates for the two maint@scand personne
replacement levels. Higher education is baseduambers of establishments and course costs. As ity o@untries the education
and training sectors are greatly subsidised, ttzstave give may not fully represent the total sdstcountries.

18.1. Overview

Education & Training has three primary activitisgafarer training, offshore worker training andhieig
education (universities).

Seafarer training — 400,000 officers and 825,000 ratings are emplayerldwide with 60% of the latter
being from the Asia Pacific region. There has be@7% oversupply of ratings although there are thoub
about the extent to which large numbers of theSegmare qualified for international serviCe.

The majority of ratings are recruited from devetgpcountries, especially the Far East. The Phitippi
alone provides almost 20% of the global maritimekiace. The Philippines is the largest supplier of
seafarers with some 180,000 or 28.5% of the totiitime population of 632,000 are on board vessels
worldwide. Russia is second with 7.3%.

But of the more than 500,000 registered Filipinafagers, enough to man most of the vessels afloat
around the world, more than 300,000 are unemploYykd.result is that from 19.8% of Filipino seafarer
deployed in 1995, only 3.4% were on board betw@902nd 2001

"% http://www. marisec.org/resources/2000Manpowerupdaim
" Philippine Overseas Employment Administration
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In 2000, there were 121 maritime schools in thentrgu But in 2004 the number was down to 76, twenty
of which will be phased-out in the next two yeaf$er their last students have graduated.

Other countries are also adding training capacBpouth Africa opened a 150 student training academy
2003 offering two three year courses. Amongst ingitools are bridge and engine room simulators.

China and India are also significant maritime labswpply nations. Other major labour supply cowstri
include Greece, Japan, Norway, Russia and the dJKitegdom.

There is regarded to be a 4% undersupply of officehich is expected to rise to 12% by 2010. The
OECD countries remain the most important sourceofficers, but growing numbers of officers are now
recruited from the Far East and Eastern Europeitaisdexpected that this trend will accelerate laes t
ageing OECD officer group retires. The Barber Ima¢ional crewing company are reported as statiag th
situation could get much worse that expected duledsurge in newbuilding orders.

This is a widely recognised problem. In Germanye federation appropriated some €40 million in
subsidies. These subsidies will be used for walgeeck ancillary costs of seamen from Germany, dk we
as from the rest of the EU, employed on board Germarchant ships in a first 15-month programme
running until the end of 2002. In another move rtonpote seafarer training, the financial contribnteas
increased to €30,000 per trainee — this incorpsrat@nancial commitment on the part of the Asstoma

of German Shipowners.

In the UK, cadet recruitment has been falling, frb200 in 1996 to 620 in 2003-4. Although the tama
tax which has been very successful in other resgsbtips in the scheme increased from 213 in 20601 t
745 in 2004 — half under UK flag) it has not resdlin increased employment of UK officers whosesha
fell from 70% of all officers employed on UK ships2001 to 40% in 2003-4. During the past 18 months
more that 1,100 officers are reported as having besede redundant by shipping comparites.

Seafarer training typically costs $5-20K and offi§d0K. Refresher and ongoing training, such aes fir
fighting or sea survival, are an additional tragnoost.

We estimate that over 2005-9 a total of 177,00@qgerel will need training at 418 ‘maritime schools’
listed worldwide.

Offshore workers undergo safety training on a four year cycle. Wath estimated 80,000 workers
worldwide, some 20,000 are trained per annum. $afatning facilities are established in most oé th
world’s significant offshore oil & gas operatingeas.

Safety training has been provided by the industrymhany years, with the highest standards emanating
from the North Sea due to its more demanding ofistemvironment than the Gulf of Mexico and the
extensive use of helicopters from crew transfehe fieed for even higher standards of safety amiriga
was bought into focus following the Piper Alphagedy.

In addition to normal fire and first aid trainingglicopter evacuation training has long been airement
for North Sea workers and is conducted in specedjyipped tanks. The introduction of free-fallhiéats
also introduced another requirement.

North Sea service providers, mainly based in theddld Norway, have also developed into international
markets.

Higher education establishments offering marine courses total astl@41 worldwide. However, it is
difficult to estimate the total associated expamditin this area as total operating costs of usities

2 OECD Maritime Transport Committee - Annual Rep@®2
3 The NUMAST ViewParliamentary Maritime Review, No 50, 2005
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often greatly exceed fees charged. In additiors difficult to clearly separate the education etaiof
universities’ activities from research activities.

In 1997 it was estimated that more than 100 Hidtdwcation Establishments in the UK offered courses
with a significant marine content. Around 600 acadestaff are involved in teaching 6,000 studehts.
2004, we would expect these numbers to be muclceelinowever, there is no data readily available to
confirm this view.

All education and training has a strategic rolémarketing’ the supplier country and its technolagy
foreign students.

18.2. Regional & National Markets

It is not practical to consider this sector in tbem of regional or national markets number of ozess
Seafarers — personnel are recruited on a worldbades. As discussed above, the majority of shipsvs

are sourced from countries such as the Philippares the Indian sub-continent and officers from the
developed countries (historically Europe). Trainitemds to be provided in home countries, so the
‘market’ is a function of the origin of the recruit

Offshore personnel — these tend to train in thallowarket.

Higher Education — this is a mixture of local anternational education.
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19. RESEARCH & DEVELOPMENT
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Figure 19-1: R&D — World Market
Source: Douglas-Westwood
Africa Asia . i . .
Western 1%  [22% Figure 19-2: R&D — World Regions Segmentation 2005
E;gﬁj:e Austr. We estimate that expenditure on marine researcleg&ldpment will
2% exceed €10bn in 2005. The main areas of activiy/Amia, the USA
EEuwFSU  and Europe.
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Definition — Expenditure on academic and commercial R&D.

Methodology — The main expenditure sectors are shipbuildifig&ogas, other marine industries and governmenaify
academic). The shipbuilding industry in Europe repepending 10% of its revenues on R&D — howewerare concerned about
their definitions so use 5% and forecast baseduturé revenues. For oil & gas we use the mid pofnfigures produceg
separately by McKinsey and Shell and forecast basedur views of future industry expenditure. Othetustries we total at
€1bn. Non-military government expenditure is basedcaling up known US figures.

19.1. Overview

Research & Development has three main sub-sedtwrsndustrial ones of shipbuilding, oil & gas and
others, and government (mainly academic). Thisosdstagain difficult to segment into national and
regional sectors as organisations expenditure ofjgens national boundaries; for example, an olil
company may invest in R&D in Europe which is forojects in Africa, North America and South

America.

We value shipbuilding R&D at €1.8bn and its futgm®@wth is mainly a function of future growth of
revenues. Centres of shipbuilding R&D exist thro&ginope and SE Asia.

The oil & gas industry is estimated to spend €2.But in future years this must increase in linghwtie
technical challenges that will be faced. Major cemtare Brazil, France, Norway, the UK and the USA.
(Our estimates are based the mid point of figuredyced separately by McKinsey and Shell.)
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Other marine industries we believe total some @htannual R&D spend.

Government is a major spender with over 1,200 rebezessels operating worldwide. The USA leads and
we estimate NOAA’s marine budget at €2bn. Otherntoes probably total €3.0bn. The response to
global warming is likely to increase this in futyrears.

Figure 19-3: Marine R&D by Sector

other Our figures exclude the important military naval B&ector where
10% Oil & gas the US accounts for €13bn and the world total cti&€26bn. This is
23% important to the civil sector, not only in terms direct military
contracts which can financially underpin companibst also the
technological spin-off into civil applications. Th& Navy budget for
development, testing & evaluation has increaseuh f864.9bn in 2004
to $16.3bn in 2005. This includes £477m for basgearch, $564 for
applied research, $677 for advanced technologylogvent, $2.8bn
for advanced components development and $8bn fmtesy
development and demonstratidn.

Gov. Shipbld
48% 19%

The US has a programme to specifically involve SiEsilitary R&D.

19.2. European Market

Figure 19-4: European R&D Sector Segmentation 2005
Others Denmark

13% 5%

F'a’(‘)ce Considering total R&D throughout Europe (not jusarine)
12% Eurostat states — “R&D is a driving force behinadmamic
growth, job creation, innovation of new productsdan

UK
20%

Germany

10% increasing quality of products in general, as wal
SW‘Zde” improvements in healthcare and environmental ptioi@cAt
5% italy the Lisbon summit in 2000, The European Councilasetear

6% strategic objective from Europe in the current dec&o make

Europe the most competitive and dynamic knowledamet

Netherlands .
economy in the world™

Norw ay 5%
24%

There has been some progress in this. In termstehfs filed per head of population in 2001, Fidlan
Germany, Norway and Sweden greatly exceeded the di3pite the USA’s higher total R&D spend
measured as a percentage of GDP.

“R&D intensity is highest in Sweden and Finland4(and 4.3% of GDP) but total expenditure greatest
Germany, France and the UK. Portugal, Denmark eeidrid (1.2%) show the highest real growth rate in
R&D expenditure.”™

Western Europe is responsible for a major partaidvkR&D activity, probably only second to the USA.
The majority of R&D expenditure in Europe comestrmmdustry and in the EU15 has grown steadily to
reach about 58% in 2001.

Offshore Oil & Gas — This has benefited from major research prograsnmd-rance, Norway and the
UK, the resulting products and technologies beialgl svorldwide. In the past considerable European
Commission funding has been applied to programmel as ‘Hydrocarbons Research’ with the aim of

" Sea Technology Buyers Guide/ Directory 2005
'S Eurostat Yearbook 2004
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reducing dependency on OPEC oil supplies by dewedop of reserves offshore Europe. However, EU
official focus has now moved onto renewable energy.

Initially, incoming oil companies were ‘encourage invest in R&D as part of the UK licensing
requirements until this fell foul of EU regulationslorway, the other major player was mainly the
province of the Norwegian state oil companies whasted heavily.

Nowadays, the main application of oil company R&ihds is in joint industry programmes (JIP) which
are often trans-national and where they can add®3% of the results for a fraction of the cost. ldwer,
major oil companies tend to keep any ‘competitidgge2 R&D in-house or contract it out on a confidaht
basis to commercial companies or universities.

The main technical challenges are now at the exsenf the sector: deepwater, exploiting the many
remaining small shallow water fields and maximisiegovery from depleting fields (‘brown fields’).
Within Scotland the government funded ITI Energy Iratiated a significant programme to address its
mature oil & gas assets. Other programmes inclnedJS Deepstar aimed at the challenges of deepwater
and there are programmes operating in Norway aadiBr

A major challenge is for the service and supply@emn obtain R&D funding in an environment wheik o
& gas companies increasingly regard themselvesueshasers of hardware and services and leave R&D
to the supply chain.

Shipbuilding — Fuel price increases have resulted in growirggures to reduce vessel operating costs
and a major challenge is to radically improve pitsjan efficiency. Engine emission reduction is a#so
significant challenge in light of EU requirements.

As with many other sectors, there is an increasiegd for application of higher levels of controdan
automation and overall safety. The shipbuildinduistry in Europe reports spending 10% of revemnues
R&D, however, much of this is associated with tlemadh to develop specific design variations for the
special vessels that dominate European yards’ ptaofuand we use 5%.

Other Industries — Offshore renewable energy is now a particul@aaf focus for the UK and some
other European countries.

Government — This includes the various facets of governmentiéd academic research carried out in
universities and other institutions.

19.3. Challenges

The long-term drivers are well known:
* global warming
* population growth
» demographic change
» the rise of the developing economies.

Major R&D challenges ahead, including:

Oil & Gas — Increasing exploitation of gas reserves in lighteducing oil supplies, increasing oil & gas
recovery from brown fields and greater water depdhsl economically developing small fields.

Renewable Energy— Reducing capital costs and improving reliabil@perating wind farms in deeper
waters and at greater distances from the shoreslB@went of wave and tidal current power.

Methane Hydrates — We expect increasing efforts to commercially lexpthis potentially large
deepwater energy resource. (Significant projecsalieady underway in Japan.)
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Shipbuilding — How to employ technology to counter high Eurepdéabour costs and the threat of
China’s penetration of the ‘special vessels’ setttat accounts for much of Europe’s business.

Marine Biotechnology — Is likely to receive increasing attention asl@sye potential is more widely
recognised.

Perhaps one long-term concern should be the dawelappof major R&D capabilities in Asia and the
growing power of these countries to ‘undercut’ Bisled Western centres in attracting commerciaDR&
funds. We expect countries such as China, IndthRussia to become increasingly competitive due to
low labour costs (a graduate with a masters degaeebe employed in India at 25% of the cost of an
equivalent person in the USA).

Offering to undertake RD in a developing countryften seen as a way to deliver local content aed t
intellectual property obtained is more readily exable than profits.

A challenge for Western governments will increakirige how to anchor technology development in their
own countries in the light of increasing competitfor funds.
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20. UNDERWATER VEHICLE OPERATIONS
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Figure 20-1: Underwater Vehicle Operations — WorldVarket
Source: Douglas-Westwood
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North Asia We estimate that revenues of the underwater vehigperations sector
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Definition — Revenues from ROV and AUV operations. (Capitgleexiiture is included in the ‘Underwater Technolagctor.
Methodology —The major source of revenues is offshore oil & §&le have analysed individual activities and dgwvedl demand
for 2004 and valued against ROV operators publisiesdnues. Forecasts are based on those usedeforffsihore oil & gas
sector.

20.1. Overview

Underwater vehicles are mainly of two types, cadwerered and controlled remotely operated underwater
vehicles (ROVs) and autonomous underwater veh{&led/s).

ROVs have been in operation since the late 1970s amd than 5,600 have been built to date, of which
‘Eyeballs’ (small observation vehicles) total 0600 units. Of the large ‘Work’ class ROVs ove090
units have been built of 132 different mod@lsOf these, we estimate that some 500 vehiclesrare
commercial operation worldwide. (The others aremilitary, academic or other non-commercial
applications, or are no longer in existence.) Ia thport we concentrate on the operation of corialer
work class ROVs.

% “The World AUV & ROV Report 2004-20080ouglas-Westwood Limited
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AUVs have long the subject of academic and militaryaegewith at least 134 models having being built
to date — mainly as one off experimental vehichdgVs range in size from units weighing several tems
ones that can be held in the hand. However, AUMyg mally entered regular commercial operations in
2001 and about four or five units are presentlyraipeg.

20.2. Work-Class ROVs

Offshore oil & gas industry operations accounts for the vast amount of comiadewmrk-class ROV
activity, employing over 400 vehicles.

Drill supportoperations, once a technologically challenging faskROVs has now become what many
regard as a routine service business, it is unlikeloffer long-termmajor growth prospects and needs
economies of scale which at present are only reatiypyed by the US-based world market leader,
Oceaneering.

Construction suppotis a very different business sector. Developmertffshore oil & gas fields in ever
increasing water depths is dependant upon highbdpadROVs with large specialised work packages fo
pipeline connection and other technically and ojpanally demanding tasks.

Pipeline inspection (sometimes called pipe surigy high-tech / high-price operation that providiee
original entry point into ROV operations for thasey companies. However, due to costs, only a small
percentage of the 200,000 km or so of installecelpip and umbilical cables are inspected each year
resulting in only a handful of vehicles being regdiand a small total market. Inspection is akwied

out of offshore platforms and other facilities.

Submarine cablesprovided a major boost to the ROV industry with ieé#s being used for cable burial.
The rapid growth of the internet resulted in abé0f000 km of cable being installed in 1998 and over
190,000 km 2001. This activity collapsed with thel ef the ‘dotcom’ stock market boom and released
additional ROV capacity into the offshore oil & gssctors. We believe that about 40 vehicles are now
operated by or for the submarine cable installagioth maintenance contractors.

Other commercial operationsare either infrequent such as the uses of ROVafeck location and
operations (the recent dives on fhiganic and the equally remarkable but less public op@naton the
wreck of the tankePrestigeat 3,800m water depth off Spain and another or&CGI0Om off Japan are
examples). At the other end of the scale sevemlshnd ‘eyeball’ ROVs are regularly used for simple
observation and inspection tasks, from monitoringumercial diving operations to inspection of ships’
hulls for smuggled drugs.

The offshore oil & gas industry is the major cimiarket for ROV operators and their large work €las
vehicles (and for a period submarine telecommuisioatcables also formed a major sector).

Oil & gas is the largest market and operationalsdane forecast as 86,896 in 2004. We expect thea mai
growth to be in the ‘newer’ regional markets sushAfrica, whilst the mature market of North America
will decline and Western Europe at best to rem&ih tb 2008, although decline should be evident by
2010 as offshore oil & gas production falls.

Overall, we expect a tighter market over the petmdmpact favourably on day rates, which could see
growth in real terms. However, much depends onraotdrs’ determination to control their historicenv
reaction to growth and not greatly add excess ¢gpac

We expect the market for commercial operations afkwelass ROVs to have been about €479 million in
2004 and to grow to €7575 by 2008. The largesviagt@nd growth will be in the oil & gas sector whi

is expected to account for 90% of revenues, therotl®% coming from submarine cables. (This is
expected to be fairly constant and as most vehailednstalled on cable vessels offers few oppdréasn
for contractors.)
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20.3. AUVs

At least 134 autonomous underwater vehicles haga peoduced to date, but so far only five or soiare
regular commercial operations and so they areakog a significant share of the market for undeewa
vehicle operations. The most successful has beenNtirwegian Kongsber@Hugin’ particularly in
deepwater surveyoperations for the oil & gas industry. High eféiocies have been demonstrated and
remarkable data quality achieved. But deepwatevesurs a limited market and new applications are
required.

However, new vehicle concepts are emerging. AU\& tan be launched from an oil & gas floating
production platform and travel autonomously to resmsubsea wellheads and other installation” whiere i
can ‘dock’ and be connected to power and contoyhfthe platform. The French company Cybernetix is
developing two vehiclesAlive’ and ‘Swimmer’ that combine the characteristics of ROVs and AUVSs.
Another French company, ECA, known for its militasshicles, is developing a pipeline inspection AUV.

20.4. European Market

Figure 20-3: European Underwater Vehicle OperationsSector
Others  Denmark Segmentation 2005

1% 5% ';iz We expect the European market to account for aB@es of

Netherlands ~ underwater vehicle operations in 2005. This shallélven slowly
4% reduce as offshore oil & gas activity declines.

UK <

40%
Norway and the UK are the largest markets dueddrtiportance

of their offshore oil & gas sectors.

Norw ay
47%
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21. UNDERWATER TECHNOLOGY
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Figure 21-1: Underwater Technology — World Market
Source: Douglas-Westwood
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Definition — Hardware & software for underwater operationgcliides equipment for subsea oil & gas production.)
Methodology — There is no global data on this subject. Theeefiee have assumed that expenditure on underveatiendlogy
equates to 10% of the annual value of underwatbicleOperations, Ocean Survey and Research & Dpr@nt. Forecasts a
based on growth projections from these individeatars.

D

21.1. Overview

For the purposes of this report we define ‘undeewaéechnology’ as the manufacture of the high
technology equipment used for underwater operatibhs covers a very wide range of activities amd i
some countries (particularly the USA) it is diffitto separate out technology used by the milifaoyn
that supplied to civil operations. Underwater tembgy also includes the surface part of the underwa
equipment. The (US-based) Sea Technology Buyerdedisits over 600 supplier companies worldwide.

Their main clients (apart from the military) areos$le associated with offshore oil & gas, hydrogrephi

survey, oceanographic research and all other ursderwperations. The common factor that links attp
of the sector is a high electronics content. Und¢ewtechnology therefore includes the manufacttire
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* Underwater vehicles (ROVs, AUVS)

» Oceanographic instrumentation and deployment systerg. bottom landers)
» Sonars, other survey sensors and survey systems

* Underwater navigation systems

* Underwater cameras and lighting systems.

21.2. Underwater Vehicles

Class Total Table 21-1: ROVs Produced

Eyeball 2656 ) )

Work 914 ROVs —The main manufacturing sectors are:

Military 1733 * Small ‘eyeball ROVs typically sold at $10-50,000itv many
Light work 135 thousand produced to date

Research 113° large ‘work-class’ ROVs at typically $1-3 millionith about 500 in
Burial 58 Operation

Unknown 34 ¢ military ROVs, mainly for mine countermeasures, @reduced in
Heavy Work 13 large numbers, sometimes 500-1,200 per model. t@vili vehicles,
Other 9 although discussed, are excluded from our foregasts

Total 5665

work class ROV deliveries
telecoms cable x10,000 km

Source: ‘The World AUV & ROV Report’
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Figure 21-3: Perry Slingsby Systems Work Class ROeliveries

Source: ‘The World AUV & ROV Report'. Data courtesfyPerry Slingsby Systems, analysis Douglas-Westwo

ROV manufacture is a very cyclical business. Trartcbhows Perry Slingsby Systems deliveries of work
class vehicles. The boom in work class ROV delagein the early 1980s followed an increase in oifsh
drilling activity after the 1979 oil price increasghe blue line shows total submarine cable iresialhs,
the red line oil price. The different colours iretbhart relate to different models of ROVs. ‘Wol&ss’ is
the DWL definition covering ROVs >500kg in weigMilitary vehicles are excluded.

Although some makers operate in both the militarg avil sectors, the military sector, despite lgeiery
lucrative, is particularly difficult for compani¢bat are not established defence contractors. ppesite
also applies, with many defence contractors bemsyitied to the commercial sector. The factors haat
impacted on the ROV operators have also deternthreeébrtunes of the manufacturers.
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AUVs — there are many types of autonomous vehicles.eTiseconsiderable potential for large numbers
of single task vehicles to be produced in futurargehowever in the near-term the main commerozug
is on small numbers of large vehicles.

The World AUV & ROV Repofbrecast for large AUVs is based on three scesatio our highest
scenario, the largest potential is for the applcadf AUVs in shallow water survey — if a costadfive
solution can be developed. This is followed by pigevehicles and AUVs for use on floating prodaoati
systems. In 2005 four of five large AUVs were opi@gacommercially. For 2008 our three scenarios for
large AUVs operational are ‘High'66, ‘Most LikelZ6 and ‘Low’ 12.

Deepwater survey is the only commercially provepliaption to date and due to the relatively lowdev
of commercial activity in the deep oceans and tigh lefficiency of AUVs in deepwater this is a very
limited market. Our ‘High' scenario is greatly aslit upon the application of AUVs to surveying in
continental shelf water depths (a task that empkyse 300 survey vessels worldwide). We firmly
believe that AUVs will indeed operate in this mdrkehe unknown is when? However, it is likely tkiae
main market development will be outside the fivetsyegme frame of this study.

For the most part AUVs are still “a great idea seglkcommercial markets”. To move ahead, AUV
developers need to fully understand the potenfiplieations and produce designs to meet clearlinddf
customer needs. AUVs also have potential in worknogn floating production systems in deepwater
remote locations — this is, however, another dsinatvhere operational requirements and work tagesin
very clearly defining. Operating AUVs in a ‘dualleb working from ships that are engaged on other
operations offers great potential as the need fbedicated support vessel often totally undermmigy/
economics.

21.3. Other Technology

Demand for underwater technology is influenced lajamresearch initiatives such as the World Ocean
Circulation Experiment (WOCE) and the Global Oc@diserving System (GOOS).

There are over 1,20@search vesseléisted worldwide and the activities of their operés results in a
significant demand for underwater instrumentatiod data recording and processing systems. [niaddit
to ship installed systems such as sonars, equipdepibyed ranges from sound velocity measurement
systems to drop corers.

There are in excess of &nder systems in operation around the world. These dsvace landed on the
seabed to conduct drilling/coring operations, amdeturn to surface with samples. The total nundfer
landers expected to be developed in the near figuracertain but there is likely to be demand fribwa
fisheries monitoring sector, as well as from theeli@ment of seabed observatory systems such as
Neptune.

Moored instrumentation systems include chains includéngs’ of various measurement systems.

Profiling buoys are also used. There is a potential market in ioijean alternative to existing systems
such as the ‘profiling autonomous lagrangian catiah explorer’ (PALACE) buoys. Manufacturers of
existing systems have sold in excess of 1,500 amitsfrom 10 to 200 units have been deployed in any
one year. Existing initiatives include the placetmiey 2007 of the ARGO array of 3,000 floats thag ar
deployed with a 300km spacing to profile through tbhp 2,000m, measuring salinity and temperature.
ARGO floats are designed to profile once every dgiscand have a 4-5 year life-span.

Cameras and lightingsystems are used in many applications.

21.4. World Market

The main customer industries include ROV operatessgarch and survey contractors. There is nddtelia
information available on the size of the global kedand to obtain this would require a dedicatedysbf
the sector. However, there are clues in some sector

87



World Marine Markets

For example, it is likely that ROV deliveries in I exceeded $100 million, and we have earlier
estimated survey quality sonar sales in 1997 at $ltDaddition there are survey systems, oceanbgrap
instrumentation, etc.

In order to develop a view of trends we have assub®%o of revenues from survey, underwater vehicle
operations and research & development expenditveespent on new and replacement underwater
technology. However, this does tend to mask samneiderable changes in specific user sectors.

This gives us a world total of some €1.3bn in 2qQW%e specifically exclude subsea oil & gas andtanmi
equipment.) It is important to note that our tetafe segmented by the final use market, in otleedsv
expenditure on sonar produced in Germany for us#/et Africa is allocated to West Africa, not toet
initial customer who may be a survey contractaha&Netherlands.

21.5. European Market

Figure 21-4: European Underwater Technology Sector
Segmentation 2005
Others  Denmark

% 6%
1 Norway and the UK, followed by France and Germaorynf

the largest European markets.

UK France
20% 12%

Germany
Sw eden 10%
5% ltaly

6%

Netherlands
5%

Norw ay
22%
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22. SECURITY & CONTROL
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Figure 22-1: Security & Control — World Market
Source: Douglas-Westwood
Africa . . . . .
1% Figure 22-2: Security & Control — World Regions Sementation
Western 2005
EZ;?)/E’G Although much of the cost of post-9/11 marine siéguctivity
Australasia will fall on European and Asian shipowners in megtnew
1% standards, and operators as container securitylihgrides, the
North EEuéFSU Ia_rge expenditure on port security is only justibemg and
America Latin will be spread over many years.
15% h
East “-America
3% 2% Security 2005 2010
World €M 877 2320
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Definition — Expenditure required by national and internatienghorities, mainly in response to the threatfiglobal terrorism.
Methodology — We consider three areas; ship enhancementspluancements and container security fees. Expeadst based
on estimates of costs from various sources inciutlie OECD, the US Coastguard budgets and Australithorities. Forecasts
are based on our estimates of the time requirguutdhese measures in place. Container security @e from major por
operators’ statements and forecasts are basedws ftontainer traffic estimates.

22.1. Overview
We define this sector as having several driverksidiog:
* Vessel safety — tracking and traffic management

* Prevention of piracy — a real threat in SE Asia
* The response to global terrorism — a high growtlviay.

However, following the events of September 11, 200is latter factor now dominates. In 2003 the
OECD published a report on the risk factors anchenoc impact of security in maritime transpoit.

" Security in Maritime Transport: Risk Factors andoBomic ImpactsOECD, 2003
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The IMO responded by developing new requirementieuthe International Convention for Safety of
Life at Sea (SOLAS) and these entered use on 120@¥. This is supplemented by the Internationgb Sh
and Port Facility Security Code. The effect wagyémerate costs for the shipping industries and new
business opportunities for suppliers.

The ISPS Code will require company, ship, and jexiity security plans, to be approved by the flag
administration. The timetable for installation dfet Automatic Identification System (AIS) will be
advanced. Ship identification numbers must be peemiy marked in a visible place on the hull or
superstructure. Ships will be issued a Continuoysofisis Record (CSR), intended to provide an on-
board record of the history of the ship, contairsngh information as all names used by the shijioma
with which it has been registered, identificatiermbers, and registered owners.

There has been a strong response worldwide:

Europe — The European Commission has developed a profwsaldirective of the European Parliament
to enhance port security, to ensure a comprehessmarity regime for the entire maritime logistatgin
from the vessel to the shipper/port interface te #@mtire port to the port/hinterland interface. sThi
directive complements the work of the IMO and Intgronal Labour Organization (IMO-ILO). In
addition a European Security Research Programédes ihitiated.

US — The Department of Homeland Security issued & $heet, ‘Secure Seas, Open Portsihich
summarises the various programmes involved in mamdeUS port infrastructure, verifying the security
of vessels before they approach US ports, andrlveg#icting access to the port area.

Many countries are also working closely with theitga States in the context of its Container Segurit
Initiative (CSI) and are taking necessary meastwesieet the US Customs Service’s requirements to
provide cargo declarations 24 hours before loadihe of the main issues arising from the applicatib
maritime security measures is how to meet the ajdtsese initiatives, especially in its 361 ports.

Technology manifestations include the US Coast Gsiarew underwater port security system has been in
development and testing since 2002, is now beipdpgted to Coast Guard Maritime Safety and Security
Teams throughout the USA. The underwater secuyittesn — designed to protect port infrastructure and
strategically important vessels from underwateredls, including swimmers, divers, and explosive

devices — includes specialized sonar, Coast Guaetsdtrained in underwater searches and inspegtion

remotely operated vehicles and a variety of metluddsopping underwater intrudefs.

In addition most significant individual maritimewdries have issued guidelines and requirements.

22.2. World Market
The OECD report concluded:

* That a large well-coordinated attack would havedfiect of shutting down the entire maritime
transport system as governments “scrambled torppiace the appropriate security measures”
and that the cost of an attack for the US aloneldviba $58bn.

* The costs to combat this were put at $2bn in peeted security measures.

* There would be savings resulting from electronistems manifest handling estimated at $22bn.

The US estimated an expenditure of $7bn over theé 1@ years, the US Coast Guard has estimated that
ports would have to spend $5.4bn over ten yearsamdated security enhancements; Australia suggested
A$15.6 over two years. Industry would have cost$3i#3 the first year and A$96 million per year afte
and estimates for Australian flagged vessels AZXED{o A$900,000 each.

"8 http://www4. trb.org/trb/homepage.nsf/web/secur@gtport This is a useful site that gathers syerefated
information. (Ed)
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In order to meet the costs incurred to comply it requirements of the International Ship and Port
Facility Security (ISPS) code, P&O Nedlloyd has @nmced the introduction of a global ‘carrier seturi
charge’ of US$6 per container with effect from huary 2005.

In 1980 containers represented 6.3% of world atfly last year they accounted for 23.8% and this i
expected to rise to 26.6% — 386 million TEU (twefdagt equivalent units) — in 2004. By 2010 containe
port throughput should reach 432 million TEU. Thipresents total world container port throughput,
including transshipment, when hub ports are usesivitth containers from one ship to another.

Figure 22-3: Security Expenditure 2005-10

Contain
sooh Over the period to 2010, we expect expenditure antime security
to total nearly €21bn. Although major expenditunak be required in

US ports this will continue until 2015. Costs todifg ships will form

b _ the majority of expenditure within the medium term.
orts Ships

17% 61%
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23. NAVAL SHIPBUILDING
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Figure 23-1: Naval Shipbuilding — World Market

Source: Douglas-Westwood

Figure 23-2: Naval Shipbuilding — World Regions Seapentation 2005

Other Asia
14% 210 Source: Douglas-Westwood
Despite the very large US spend on naval shipmgldit is slightly
Western North exceeded by Europe. Asia, currently in third plecirecast to grow
Europe America strongly over the next decade.
34% 31%
Naval Shipbuilding 2005 2010
World €M 27358 34414
Europe €M 3768 4160

Definition — Expenditure on building naval ships.
Methodology — It is based on applying known shares of navaeesiture to published estimates of total worldedeé
expenditure” Forecasts are based on previous trends in militgpgnditure and AMI International’s naval expenditforecasts

for the next decad®.

23.1. Overview

The area of military spending is a notoriously sgee topic, for obvious reasons, and in the festances
where expenditure is published it may not includeous covert programmes. As a result it is diffi¢a

look at the naval sector in any more detail tharwatld region level. Within countries, announced
spending on vessels varies massively year to year result of new programmes being implemented or
conversely in times of cutbacks. The time seriesvalyelates to spending on naval vessels as thiseis

to be most relevant to German suppliers and patieapportunities for them. Although very large, in
many instances naval shipbuilding is only a fractad a country’s total naval costs which are often
dominated by operational and staff costs (bothtiegsind retired!).

9 SIPRI & Janes’ Fighting Ships
80 AMI International., March 10 2004.
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23.2. World

Global defence expenditure, both as a percentageD#i and inflation-adjusted US dollar terms, has
fallen consistently since the end of the Cold Weont a peak of 6% of GDP to 2.7% by 2081)ln 2004

we estimate global naval vessel expenditure to Hatadled €29bn ($36bn). Europe currently spends
about €11.5bn annually on new vessels, which isebgol to decrease by 20-25% over the next decade.
Comparably, the US, which publishes its naval Vesgsgenditure and has an existing fleet of 289 ship
spends an average of €8.7bn on shipbuilding.

The events of 11 September 2001 and the subseggmaricussions could put an end to the downturn,
especially for the US, but maybe not for Europewbrld ranking of total military expenditure, thept
five countries accounted for 57% of the world’satadefence expenditure, with the US way ahead ®f th
others®

The Asian region has been identified as a majotriuior to naval vessel expenditure over the next
decade. In 2004, approximately €5.6bn ($7bn) wasntspn naval new construction in the Asia-Pacific
region, which is predicted to double by 2089No other region is growing in this way and agsuit Asia

is likely to overtake the US and Europe in spendim¢ghe next few years. The factors leading to Asia
growth are individual countries taking on a greatde in regional security and expanding their pree

in their own exclusive economic zones (rich in natwesources). This growth therefore seems tecefl
regional economic growth and a desire for econa@tability and independence rather than as a respons
to terrorist threats or to be taken as a threatnationally.

In both Europe and the USA changes are happeningval procurement to reflect the importance adltot
weapon systems and the complexity of modern ves®#tslonger do companies in traditional sectors...
have a stranglehold on prime contracts for thesasrof expertise...Suddenly almost every large defenc
company is beginning to take prime contracts irtasowvhere it once only played a small part. Pért o
motivation in Pentagon and euro pushing for crossis the desire for competition. Previously naltu
choice to lead team assembling a large weaponsrsysas the one making the hull or fuselage. Now
what goes inside the metal is in many ways moreitapt...”>*

General Naval expenditure is also difficult to geturate data for; the following table illustrasedected

countries’ expenditure from 1997 to 2002 and fosex#or the US through to 2009. It can been sean fr
the limited data, that the USA dominates expenditurd will continue to do so in the coming years.

Table 23-1: Naval Expenditure for Selected Countrig ($ billions)

1997 1998 1999 2000 2001 2002 2003 2004 2005 20P@BO7 2008 2009
France 6.5 6.5 6.1 6.0 5.8 4.9
Italy 4.5 4.7 4.5 4.6 4.0 3.8
Spain 2.3 2.3 2.2 2.1 2.1 2.8
UK 7.6 8.2 8.0 7.8 7.5 8.4
Japan 7.8 6.6 8.8 9.4 8.3 8.3
India 11 1.4 15 1.8 1.9 0.0
Australia 2.1 1.9 2.2 2.2 2.1 0.0

Uus 796 80.7 840 88.8 955 101.8 111.2 1147 119254 1299 137.3 148.6
Canada 2.3 2.4 25 2.3 2.4 2.3

Sources: Janes’ Fighting Ships, US National Def@wdget Estimates 2004 & Northern Defence Industrie

8 Janes’ Fighting Ships

82 Northern Defence Industries Lt@perations Plan 2004-5

8 AMI International press releases

8 Procurement undergoes a sea changmancial Times, 1 Dec 2004
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23.3. Europe

It is estimated in Germany that 20-25% of all Gemnshipyard activity turnover per year is naval,
although this varies with the size of civil and ahweliveries per year. We understand that naval
shipbuilding statistics in Germany are confiden{és is the case for most other countries). Thascdeen

an increase in the level of employment in navgpishilding, from 4,000 people in 2002 to 5,000 i®20
Although of those employed not all will spend 100%their time working on naval orders, this depends
on civil projects’ workload.

Egypt is conducting preliminary negotiations witlker@&any for the acquisition of an initial two German
Navy Type 206A-class diesel-electric submarineK&gSThe German Navy is preparing to take delivery
of the first of its four new Type U212A SSKs by thed of 2005, after which it will gradually phasg o
its Type 206A fleet, with the opportunity for potih sale on the international market.

In July 2004, the UK announced major cuts to iteet forces, especially to its Royal Navy, with 50
personnel cut and 12 warships now expected tceraiithin the next two years. Reductions in the éorc
include destroyers, general-purpose frigates, rimgers and submarines. Though some of these cuts
were expected, they still took many in the navyshbyprise. Although there is a new build programme
planned for the next fifteen years, to replaceettisting, if scaled down, fleét.

8 Janes Fighting Ships Onliraticle, 14 Jan 05
8 Wertheim, EProceedings Magazin&eptember 2004
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