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Preface

The shipbuilding sector in Europe is operating within a dlof@ket. Not only demand
patterns are directly influenced by global patterndip@ng, but also the shipbuilding
industry itself undertakes its business at the global markeepRAs such it is one of the
sectors in Europe which is strongly influenced by develgswhich take place outside
Europe.

In this sense it is highly relevant to investigate the @atitiveness of the European
Shipbuilding Industry. This analysis feeds directly ifite tefinement and actualisation
of the LeaderSHIP 2015 strategy that was initiated in 2002/20€@8kshipbuilding
industry and the European Commission to ensure its longgassperity in a dynamic
market.

This study focuses on this longer-term competitivenesshenskitategic outlook of the
European shipbuilding industry. It is therefore not direatedifining answers to the
position of the European Shipbuilding industry in light of ¢herent economic crisis.
Nevertheless the current crisis may trigger some interratiesponses that in turn may
impact the European industry.

During the study we have spoken to various people from differganisations. We
would like to express our gratitude to all people who haeaeesl their valuable insight
with us on the matter.

It should be noted that the study is carried out by arpentdent team of consultants
from ECORYS. It should be noted that this report regmssthe views of the consultant,

which do not necessarily coincide with those of the Commission

Rotterdam, September 2009

ECORYS
Roelof Jan Molemaker (team leader) Wesley van Dijk
Johan Gille Pieter Melissen
Graham Clarke Paul Baker
Mariska van der Gun Koen Berden
Robert Kok Afke Mulder
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The study aims to
refocus priority
LeaderSHIP2015 actions

Europe’s dominant
position was taken over
bv Japan in the 70s ...

.. which in turn was
surpassed by South
Korea at the beginning of
this decade...

... and China entering
the stage 10 years ago

Increased role for marine
equipment
manufacturers

ECORYS A

Research and Consulting

Executive Summary

Introduction

Background and objective

In 2002-2003, the European shipbuilding industry initiated the LE&IB2015 strategy.
The aim of this strategy was to strengthen the seqtosiion to ensure its long-term
prosperity. This study should build on the framework provigethe LeaderSHIP2015
initiative, so as to delivedtnowledge and insights into the key drivers of an
innovative, competitive and sustainable European shipbuildig industry. As such,
the analysis undertaken within the study should contributeetéot mulation of
suggestions and recommendations for actions that can contalthebetter realization
of the objectives of the LeaderSHIP2015 initiative.

Sector description

Sector definition

The European shipbuilding industry study is centred arouadtu-sectors:
Ship construction (shipyards)
Marine equipment (shipyard supply industry)

Trends and developments

A century ago shipbuilding was dominated by Europe, havinglal waarket share of
some 80% at the beginning of thé"2fentury. In the 1950s this position was gradually
taken over by Japan, mainly due to a rapid growth of&panese economy and a
coordinated shipping and shipbuilding program. At the early 19&0sn and Europe still
dominated the world market with a combined share of some 90%.

In the early 1970s South Korea entered the stage. Thegafigred lower wages than
Japan or Europe and chose to position shipbuilding &ategt industry. Just as Japan
did before, a carefully planned industrial program was sefidssinitiated, leading to a
world market share of 25% by the mid-1990s and a worlddaosition as of 2005.
Although having shipyards since the 1940s, China is only beccardagninant player
since the last 10 years. The country’s economic boom togeithethe strategic choice to
develop heavy industry activities has led to a strong isergaglobal market share.

The role of marine equipment manufacturers has becomeimpoetant over time.
Originally most of the shipbuilding work was carried out atshipyards themselves.
With technological advance, the role of marine equipment indusis the supply
industry to the shipyards - has increased dramatidalhjle in the 1970s most of the
shipbuilding work was carried out at the shipyards theresenowadays the share of

Study on the Competitiveness of the European Shipbuilding Industry — 2009 7



marine equipment is assessed at 50%-70% of the produet, @aid can be 70-80% in the
more specialised segments. Close ties between equiigongpliers and shipyards
therefore exist.

Figure S.0 Market shares in CGT completed and delivered by major shipbuilding regions from 1970 to 2008

70%

60% -

50% ~

40% -

30%

20% ~

Deliveries market share (CGT)

10% -

0%

O M Ax A0 D O b oo © D D o> O DO D >
N oS O B KKK KK PP PP S

& &
NS AN S R S N S RN N NN AN N N S S S Y

‘ Japan — Europe — South Korea P.R.China‘

Source: Clarkson® (2009).

Large players dominate the market

The shipbuilding industry is dominated by a few large shipyarlds four largest yards,
measured by orderbook in CGT, are all based in Koresogether account for some
25% of the market, while the top-18, all in Korea, JapanCinda, covers 50%. The first
European yard ranks 38 terms of orderbook measured in CGT (data of 2008)rinste
of value the position of Europe is stronger, especiglyso naval activities are
accounted for.

Europe still dominates Europe is active in many segments, and — notwithstandingvtérall dominance of

some specialised Korea, Japan and increasingly China — European compangieill dominant in a few
specialised market segments such as cruise vessels (9% sf@re), offshore vessels
(43%) and luxury yachts (65%). Also the military vessels sedns relevant in Europe.
In general, these segments are characterized by a higkedd@gspecialisation and high-
tech qualities, complex production processes, in combinafibrlimited numbers of
vessels of the same type that are to be built. As sudp&srposition can be
characterised as one of a specialised niche player.

seaments

* It is noted that Clarkson data may be less reliable on recent data compared to CESA statistics. Especially data on changes
such as cancellations are not reflected in data directly but may have a delay. In this report Clarkson data is therefore only
used if CESA data is not available at the required time horizon or level of detail.
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Within Europe, four countries dominate the field in stopstruction: Germany, Italy, the
Netherlands and Romania. Turkey has entered the stabe am@mve of the world
shipbuilding boom of the last 5 years.

The top 4 European yards are Meyer Werft in Germany (builtbngainer and special
purpose vessels), Daewoo Mangalia in Romania (a subsidi®gewoo Korea, building
bulkers and container vessels), STX Europe (formerly Ak, ansubsidiary of STX
Korea, building cruise vessels as well as offshore shipoter types), and Fincantieri

in Italy (known for its cruise vessels and ferries). Wecomes clear from these yards is
that, even though the yards are located in Europe, ovipdras partly changed to

foreign (Korean) hands. As such, a clear globalisagodéncy can be observed.

New players are entering the stage. The last five yeatis, IVietnam, the Philippines
and Brazil have acquired substantial orderbooks and hawenedarger players than
most European countries. Partly this rise is dubechipbuilding boom that has now
come to an end; partly it has been realised by Kore&umpean yards investing in
facilities in these countries, as a means to combinediva high level skills with the
relatively low cost labour available in these countries.

A specific segment is the repair and conversion industryléfine global fleet has
expanded, and technology has become more complex, this segmesblgesred in
importance. Location is important and most repaitresrare located along major
shipping routes.

The marine equipment subsector is highly heterogeneous andsafsisny relatively
small companies. Estimates range from 5,000 to 9,000 suppliddsvicte. Many of

those are also active in other business areas, e.g. @aplane industry. Total market
value was estimated at57 billion in 2005. European based companies, i.e. having their
production sites in Europe, indicatively account for 36%hsf. tSome of the key areas in
Europe are mechanical engineering including engines (26%ropEan production

value), electrical engineering/electronics (18%) and st@elucts (15%).

European marine equipment suppliers do not depend on Eursipipgard customers
only. Some 46% was exported. Furthermore several of the lewggranies have
assigned licenses to Asian manufacturers to produce fordhsites near to Asian
shipyard customers.

Shipbuilding is a highly cyclical industry. Even before therent economic crisis global
shipbuilding industry was entering its next down cycle drivethilystrong upsurge in
demand in the last years and the resulting fast deareaapacity expansion worldwide.
This has been further aggravated by the economic and fah@nisis.

The economic crisis started to become visible with apstéecline of new orders since Q3
of 2008. In Q4 virtually no new orders were placed worldwidé, rzeither in Q1 of 2009.
In some segments the decline is larger than in others. iBpécy bulk, tanker and
container segments are hit hardest. Those are the segioentated by Asian
manufacturers. Nevertheless also European shipbuilders@nglgtaffected by the
worldwide stop in new orders, while also cancellatiomsvadely present.

Study on the Competitiveness of the European Shipbuilding Industry — 2009 9



Figure S.2

Europe is characterised
by many SMEs in
shipbuildina

Table S.1
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Competitive position

The competitive position of the EU shipbuilding industry is gsed according to the
aspects shown in figure S.2.

Schematic overview of analytical framework competitiveness EU shipbuilding sector

COMPETITIVE PERFORMANCE
EU SHIPBUILDING SECTOR

Industry structure: value chain and production processes

The average size of the shipbuilding companies differs stroeglgegion. The average
size of companies is largest in China, whereas espeEiatbpe is characterized by a
relatively large number of SMEs and few larger compamieEurope the 10% largest
companies represent 92% of turnover. In general these smadidiom companies show
higher profits rates than large (>250 employees) companies.

Production structure for the main shipbuilding regions: average size of enterprises

Average figures per enterprise ‘ BELET ‘ ‘ South Korea EU27+Norway

production value per enterprise ( ,

million) 11 34 22 4
employees per enterprise 67 354 100 25
Annual CGT output per enterprise 5900 7250 8900 440

Source: ECORYS based on various sources
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Whereas this may be valid for the average positiotatigest shipyards can be found in
Korea. Of the largest 15 yards in the world 8 are fouribirea. 6 in China and one in
Japan (see also figure S.3).

Figure S.3 Shipyard Groups Share of Orderbook (CGT)
100% A
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Source: Clarkson Monitor December 2008

A relatively large part of production is outsourced or sutreated. Value added as a
percentage of total production in shipbuilding hovers around 25keiEU27 + Norway,
similar to the level in Japan. In China this figuregktively high, whereas Korea shows
the lowest figure.

Chinese labour In terms of labour productivity Europe, Japan and Kaheav a similar pattern of about
productity s [againg 40,000 value-added per person employed in the shipyards. China atuwarly lower

figure of 28,000. This confirms earlier observations that the Chinepbusiding sector
is mainly active in ship types that relatively labouemgive in comparison to the other
shipbuilding regions. It must be noted that the high produgtofiNorway largely
influences the European average which would be about 35,8@0vifay is excluded.

ECORYS A Study on the Competitiveness of the European Shipbuilding Industry — 2009 11
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Figure S.4 Labour productivity
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O Labour productivity: value added per person employed
O Labour productivity: production value per person employed

Shipbuilding industryis - \Whereas shipyards are strongly dominated by Asia, &iyer side a high concentration
Sonay SXportoenedin Europe is observed. This confirms the highly internatioharacter of shipbuilding. It
has also led to significant trade flows across thddvésian shipbuilding countries show
a strong export orientation:.
South Korea: in 1990, about 15% of its production value wsignéel for the
domestic market and 85% was export. Since 1995, the latterdnagsed to more
than 99%.
China: In 2007, the exports of newbuildings accounted for 81 qiev€éotal
production, while the inflow of new orders was already 89 permieforeign origin.
Japan: While in 1971, domestic shipbuilding new orders in Jappassed export
order for the first time in ten years, in 2004 the sh&export new orders was 99%
(9.75 million GT).
Also Europe has a high export orientation albeit atnaeschat lower level with
approximately two-thirds of its total production being expd.

Also the marine equipment is highly internationally oréeh Approximately 46% of the
European marine equipment is being exported which iirhigher than for example
South Korea (10% export) and Japan (25%).

Industry structure: access to resources

European labour costs Labour costs typically account for some 20% of the overatisc&urope clearly shows

are high but countered . . . . . .

by its specialisation in higher labour costs in comparison to its Asian competitdtispugh low labour cost

high value vessels competition is mainly focused on China and emerging shipbuildtigns. Korea and
Japan do not have significantly lower labour costs and &ase higher labour costs than
some European countries (such as Romania). Due to dsmkgsion in the high value

added segment of the market labour costs are less ofugnnsshipbuilding in Europe.

Access to skilled labour A more prominent theme is the shortage of high educatedraBtbhough due to market
s more ofanissue developments the absolute demand for shipbuilding labour Expetted to show strong
increases, there is an ongoing demand for highly skilled labbis is further aggravated

ECORYS A Study on the Competitiveness of the European Shipbuilding Industry — 2009 12
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Steel prices in Europe
are higher than in Asia

R&D expenditure is
below 1% of production
value

The current financial
crisis has put financing
under pressure
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competition policy is
regulated through the
framework on State Aid
to Shipbuilding

Export credits are
common in most EU
countries ...

... Wwhereas only a
number of countries have
developed pre-delivery
guarantee schemes

Similarly some countries
have initiated innovation
schemes offering up to
20% support.
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by the ageing population leading to the retirement of currdiedskemployees in the
coming two decades.

In addition to the cost of labour the price of steehisnaportant factor in determining the
cost price of a vessel. In this respect steel pricEurmpe are clearly higher than Asia,
although the current economic crisis and the resulting drdeéh grices has reduced the

price gap.

R&D is also important for shipbuilding in Europe whicledises on relatively complex,
high value ships. Expenditure on R&D in Europe and Korea shioat all countries have
a R&D ratio below 1% (of production value), with Korea simaythe highest figure. On
a company level however this may be different with some Eamghipbuilders showing
clearly higher R&D ratios.

Access to financing is yet another important factorafeapital intensive industry like
shipbuilding. Financing (especially by arranging guarajtedsoth important for
shipbuilders in arranging pre-delivery financing as for buyEns. current financial crisis
has a relatively strong impact on the financing of bbthyards and ship owners.

Regulatory framework

At the international level, multilateral cooperation @mpetition issues takes place
through various channels, including the International CompetNetwork, the OECD
Competition Committee and the World Trade Organisation.d¥ew discussions on
designing a multilateral agreement on competition, (e.g.ruhdaNTO) have as of yet
not materialized. At a bilateral level, competition ss@are included in various bilateral
agreements.

Within the EU, sectoral competition policy for the shipthinig industry is laid down in
the Framework on State Aid to Shipbuilding. This framevestiablishes the competition
regime taking account of the specific characteristidhie shipbuilding sector, including:
Finance: guarantee schemes and export credits;
Research, development and innovation.

In most EU Member States, Export Credit Agencies (E@Agyide trade financing to
stimulate exports in the form of credits, credit insgear guarantees. Guarantees
usually apply to the buyer (post-financing), while export ¢segie extended to the
supplier / exporter (pre-financing).

In addition, the EC has laid down specific rules in ordetetermine whether a guarantee
constitutes state aid in the Commission Notice on si&ie ghe form of guarantees. This
has led to the development of national guarantee schamasious Member States,
including Germany, France and the Netherlands. Nobalitries have initiated such
guarantee schemes however.

Research, Development and Innovation (RDI) policiestietdipd under the
Shipbuilding Framework and a separate RDI framework. Irravaid to existing
shipbuilding, ship repair or ship conversion yards is possible apraximum aid
intensity of 20 percent. Under the existing frameworkiouesr innovation aid schemes at

Study on the Competitiveness of the European Shipbuilding Industry — 2009 13



In practice many firms do
not protect their
knowledge

Creating a level playing
field in international trade
conditions proves to be
difficult
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national level have been approved as being compatible. Aguétrantee schemes not
all Member States have developed such innovation schemgsigbuilding as funding
also has to come from the national level.

With knowledge being such a crucial issue in the high valeeiajsed vessels that are
being constructed in Europe and its marine equipment irydusipractice many EU
firms in the shipbuilding sector often decide not to prafeste knowledge for (a
combination of) the following reasons:

general enforcement difficulties (high costs, evidemzkraactive nature of IPR);

enforcement difficulties for EU operators in Asian jdigions especially;

the fact that foreign-owned vessels are placed beyond ttle oedomestic

patent rights;

- Lack of awareness of the possibilities, especially amdngss

Instead, firms indicate that the only way to remain cditipe in this sense is to
continuously innovate and do it fast, so as to stay ahethe game.

Regarding international trade conditions it proves diffituitreate a level playing field.
At the multilateral level there are no binding instrumextta sector specific level (apart
from WTO, but not specifically on competition policy). Goming efforts are being
delivered to establish an OECD Shipbuilding Framework orepaand subsidies in
shipbuilding, but this proves to be difficult. Also at atsfal level (e.g. through the EU-
China Shipbuilding Dialogue) continued attention is being pathe issue, although it is
addressed in a number of bilateral agreements (suehAs).

Competitive environment

The competitive environment is influenced by both demandsapgly side
developments. At a demand level the Europe has establighed@osition in more
specialised segments such as cruise vessel and offshaleedgthg vessels. These are
less sensitive to developments in world trade flows, a0 affected by the current
crisis. At the supply side an ongoing competitive pressure ca#inwith new low cost
entrants emerging on the market and large incumbent shipiguiditions trying to move
up into more high value ship types.

SWOT

Table S.2 depicts key strengths, weaknesses, opportumitdabreats for the European
shipbuilding industry.

Study on the Competitiveness of the European Shipbuilding Industry — 2009 14



Table S.2 SWOT of European shipbuilding

Strengths ‘ Weaknesses

Level of innovation . Cost levels (wage levels and steel prices)
Innovative SMEs and strong position of marine . Access to skilled labour

equipment industry . Access to finance

Strong linkages yards & marine equipment: . Potential difficulties in knowledge protection
Efficiency (especially among SMESs)

Specialisation in niche markets . Fragmented government responses

Spillovers between defence and commercial

segments
Opportunities Threats

New segments, continuous innovation . Demand shift from European to Asian buyers
Greening of shipbuilding industry . Strengthening of maritime cluster (including
Existing transport policies (greening of transport, finance in Asia)

increased transport quality) . Increasing development of marine equipment
Enhanced requirements regarding shipping industry

standards . Competitors moving up the ladder

SMESs not surviving the crisis

Flexible and swift competitor's governments to
support their industry

Critical mass required to maintain/refresh high
skilled workforce. Europe may be too small
compared to competitors. Ageing workforce

Price competition in light of economic crisis

Business strategies

Business strategies
Businesses in various countries are responding differentlyenges in their competitive
environment. Two main strategies can be distinguished:

Safeguarding the low cost production;

Specialisation and innovation strategies.

The first strategy is strongly influenced by the typstops that are produced (mass,
standardized production) and whether the production proaedsecorganised in such a
way that the cost advantages can be retained. Thisecdane either by having low
labour costs, creating highly efficient (e.g. automapedyluction processes, or by
outsourcing (parts of) the production chain to other, low cagntries.

The second strategy is dominant in Europe which incregdioglises on high end
specialised complex ships that are produced in limitecbeus. Also a combination of
both strategies can be found in a number of countsiegh is triggered by the
particularities of the ships that are produced there.

ECORYS A Study on the Competitiveness of the European Shipbuilding Industry — 2009 15
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Policy recommendations

The policy recommendations made are founded on the concluditres analysis of the
European shipbuilding industry and built on the recommendatiods mahe
LeaderSHIP 2015 strategy and its 2007 Progress report. Tdhsyamarised in Table
S.3. A distinction has been made between short termg&Tonger term (LT)
recommended measures.

Table S.3 Policy recommendations

Key area (from LeaderSHIP) Recommendations in this field
Establishing a level playing . Continuing efforts to create a global shipbuilding
field in world shipbuilding agreement to create a level playing field.

Take a pro-active approach in addressing pricing
practices that raise the suspicion of being

unreasonable and unsustainable.

Improving RDI investment . Exchange of best practices and awareness raising on
in the EU shipbuilding possibilities regarding RDI aid schemes at MS level
industry (e,g. through tax exemptions)

Further simplify procedures and improve access to EU-
level RDI programmes

Actively promote a cluster approach to innovation
Facilitate cross-sectoral exchange of knowledge and

experiences between high-tech industries.

Developing advanced . Enhance awareness on best practices and possibilities
financing and guarantee regarding guarantee schemes at Member State level
schemes . Look into the possibility to pool funds from various MS

to create a regional guarantee fund

Initiate further actions to create commitment at MS
level to create a central EU (EC or EIB) facility

Initiate a further study on the possible set-up and
structure of a central EU guarantee fund

Investigate the possibility to create guarantee schemes
aimed at the purchase of ships

Enhance awareness of available schemes, especially
towards SMEs

Promoting Safer and More . Monitoring and implementation of the provisions under
Environment-Friendly Ships the 3d Maritime Safety Package.

Explore options for expansion of mutual recognition of
certificates

Further stimulate standards and quality for Short Sea
Shipping

Consider linking financial incentives to fleet renewal
(e.g. scrapping schemes) based on compliance with
environmental /safety standards and on the age profile

of fleet segments

A European Approach to No additional recommendations on top of LeaderSHIP

Naval Shipbuilding Needs strategy.

ECORYS A Study on the Competitiveness of the European Shipbuilding Industry — 2009 16
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Key area (from LeaderSHIP) Recommendations in this field

Protection of Intellectual . Awareness raising of IPR protection possibilities,
Property Rights (IPR) especially among SMEs

Actively promote cluster approaches to innovation and
knowledge protection in the EU

Establish a Community-wide patent and strife for
modernisation of atrSter Paris Convention at
international level

Continue addressing IPR in bilateral initiatives (e.g. EU-

China shipbuilding dialogue and FTAs)

Securing the Access to a . Promotion of employment in technical professions and
Skilled Workforce maritime cluster;
Exploration of the possibilities of a specific labour

migration policy regarding shipbuilding.

Building a Sustainable . Stimulate the formation of maritime clusters to build
Industry Structure and retain critical mass

Enhance the awareness among SMEs of specific
support possibilities and promote inclusion of SMEs
specific possibilities into national support frameworks

and schemes.
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1 Introduction

1.1 Background and objective

In 2002-2003, the shipbuilding industry initiated the LeaderSHIP201i&gyrar his
strategy was developed against the background of the diffreuket conditions under
which the European sector had to operate at that lisn@im was to strengthen the
sector’s position to ensure its long-term prosperity.a$ wonsidered a sector specific
response to the EU’s long term strategy for economic, lsmethenvironmental renewal
as brought forward by the Lisbon Council of March 2000.

Specific objectives were taken at hand within the LeddE? 2015 initiative:
Establishing a level playing field in world shipbuilding
Improving research, development and innovation investment
Developing advanced financing and guarantee schemes
Promoting safe and more environment-friendly ships
A European approach to naval shipbuilding needs
Protection of Intellectual Property Rights (IPR)
Securing the access to a skilled labour force
Building a sustainable industry structure

In recent years, as the 2007 progress report of LeaderBHBshowed, the position of
the sector improved and European shipbuilding was enjoying a @éniedewed growth.
However competing suppliers, especially from Asia, were@ gdswing and adding
shipbuilding capacity by building new yards. Moreover, theanireconomic crisis
clearly has a negative impact on European shipbuilding.

As part of an overall series of studies into the competiess of the European industry
the European Commission has initiated a study on the cdiveesiss of the European
Shipbuilding Industry. According to the Terms of Referenceshudy should build on
the framework provided by the LeaderSHIP2015 initiative, so dsltverknowledge
and insights into the key drivers of an innovative, competite and sustainable
European shipbuilding industry. As such, the analysis undertaken within the study
should contribute to the formulation of suggestions and recoteiens for actions that
can contribute to the better realization of the objectof¢be LeaderSHIP2015 initiative.

1.2 Some notions on data availability

The European shipbuilding industry study is centred arouadtu-sectors:
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Figure 1.1

Various data sources
applied
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Ship construction (shipyards, including repair)
Marine equipment (shipyard supply industry)

Ship construction
CESA represents 367 European shipyards in 14 countriearthatdicated in the
following map. This map presents both newbuilding yards and rggals.

Map of shipyards represented by CESA

Shipyards by @ﬁj

@ Large shipyards
(with ~1000 employees and more)

@ Shipyard:
repair ane

ing exclusively ESOS
°

O Other shipyard:
(small and med 3
newbuilding & repair & conversion)

Source: CESA Annual report 2007-2008

CESA represents shipyard companies in 14 countries aatedion the above map, thus
it does not cover the entire EU. On the other hand it shmmittbted that in most other
EU countries, no (newbuilding) shipyards are predamthermore companies in Croatia,
an accession country, and Norway, part of the EE&represented by CESA. Finally in
most data and statistics that CESA makes availaifternnation on other European
countries, as well as Turkey is often present.

For this study, CESA has cooperated and helped the stadyin providing data on
shipbuilding, new orders, deliveries, etc., both for Europségpyards and for competing
countries. The latter data they obtained through tiseiperation with sister organisations
in e.g. China, Korea, and Japan. CESA data are coadideliable and where possible,
these have been used in this report. They also efdoyds Register information. For
some aspects however, additional data was needed by thétaondVhere the required
information was not available through the previously noewdl sources, ECORYS has
used Clarkson data as well. This is the case fotang.term historical data, or yard
group data. Experts indicated that this source maydsaéfiable and CESA/LR is
preferred. Still Clarkson is used in this report seviaras and the figures should be
considered with care.

Study on the Competitiveness of the European Shipbuilding Industry — 2009 19



ECORYS A

Research and Consulting

Marine equipment

It should be noted that in the data sources used ®sthdy, a variety of, sometimes
inconsistent, definitions of the marine equipment indugteyuaed. This causes
difficulties in comparing data. This is partly causedhmyflact that the definition as being
used by EMEC is wide and represents a large numberfefeaiit, highly heterogeneous
companie$ Furthermore, companies that are suppliers of shipyamlsften delivering

to other industries as well (e.g. automotive, aviation).gtinally, there is not one
sectoral (NACE) classification which grasps this @eatvhich means that in many cases
no uniform data are collected centrally, hence makingstiissector much harder to
monitor than ship construction.

1.3 Report structure

The report is structured in three parts. The first pamtains a description of the
shipbuilding sector, illustrating key characteristics aradn trends. This part is followed
by the second part that analyses the current competitiviiopasi the sector in Europe
vis & visits competitors. It both looks at the structure ofitiakistry itself and its access
to resources for its production. This is followed byaaalysis of the regulatory
framework that has a direct influence on the competitseeaad the developments in the
competitive environment. The chapter is concluded with a S\Af@ilysis which
summarizes the key strengths and weakness of shipbuildifgape. The third and final
parts looks into the business strategies that are develojied the sector itself, and
gives recommendations for further policy actions in the lighbe overall LeaderSHIP
2015 strategy.

2 According to EMEC it represents over 1300 different companies. In total some 9000 companies are expected to be active in
the marine equipment industry worldwide, with estimates for Europe ranging 5-6,000.
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2 World shipbuilding: key characteristics and

trends

This chapter gives an overview of world shipbuilding, illushgkey characteristics and
main trends. Historic and current market shares grietéel and the cyclical demand in
shipbuilding is further elaborated. It also includes sofritberecent developments as a
result of the economic and financial crisis. The chapieclades with brief profiles of
main shipbuilding regions.

2.1 Sector definition

Within the shipbuilding industry study two sub-sectors aremgjaished:
Ship construction
Marine equipment

Ship construction includes ship repair (and conversion) agideisted at the larger
commercial sea-going vessels, as represented by CESA — CdmofuBuropean
Shipyards Associations. This also includes the meghtyab-sector. Within the
shipbuilding sector various ship categories are distingdjsheluding:

Liquid bulk carriers (crude oil and product tankers);

Dry bulk carriers;

Container ships;

Specialized vessels, including offshore vessels, dredgesiical tankers and

LPG and LNG carriers;

Cruise ships and ferries;

- Mega-yachts.

Within these ship categories the focus will lie on thosegmaies that are most relevant to
the European shipbuilding industry.

In addition, the submarket of naval shipbuilding is addresdad.SEctor receives only
limited attention since the market of naval ships cabeateen as a fully open
competitive market and is influenced strongly by non-econoadiofs.

For marine equipment the definition of EMEC — European iaEquipment Council -
is followed: “the term marine equipment refers to atiqucts and services supplied for
the building, conversion, and maintenance of ships (seagoingland). This includes
technical services in the field of engineering, instafand commissioning, and ship
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maintenance (including repair}.”

Within the marine equipment sector, several productsandces categories can be
distinguished, although it should be noted that no standtedargsation of marine
equipment supplies exiétgable 2.1 gives an indication of typical groups that are
relevant within the marine equipment sector.

Table 2.1 Main groups and categories of marine equipment

Categories Marine equipment systems

1. Propulsion, power generating systems
Propulsion/power 2. Auxiliary Power generating systems
systems 3. Auxiliary Systems
4. Electrical systems, plants and cables
Navigation/communicat 5. Instrumentation, control and navigation systems
ion/control (electrics & 6. Communications and Entertainment Systems
electronics) equipment 7.  Lightning Systems
8.  Steering Systems
9. Special Ship Operation Systems
Cargo related 10. Mooring, Deck Machinery Systems
equipment 11. Cargo Systems
“Hotel” and related 12. General Outfitting Components
equipment 13. Heat, Ventilation, Air Conditioning Systems
14. Accommodations Systems
Other miscellaneous 15. Safety and Life Saving Systems, Environmental Protection Systems
16. Other Systems
17. Materials

Source: BAlance Technology Consulting, 2000. ® and Drewry Shipping Consultants Limited, 2002; redesigned

by ECORYS.

2.2 The global market place of shipbuilding

The shipbuilding industry is marked by its global presendé, ships being built in

industrialized countries such as Japan, Europe, Sougakaord China. The geographical

distribution of new ship construction has shown strong changesg from the original

dominance of Europe to an increased role for Asian courstnigs as South Korea, Japan
and China. At the demand side purchases are still domibgtEdropean buyers in many

segments.

% Source: www.emecweb.eu

4 As a result, many different categories are found in the data sources. Moreover, it is not always clear what equipment is part of
a category, making it even more difficult to compare figures. E.g. some equipment systems can be categorised in multiple

categories (such as ‘lightning’).

® See BAlance Industry Consulting (2000). Competitiveness and Benchmarking in the Field of Marine Equipment.
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2.2.1 Ship construction and repair — changing regional productiornrpgtte

Ship construction

Historic trends A century ago the market of shipbuilding was dominated byga rieaving a world
market share (in CGY of some 80% at the beginning of the twentieth century. dsipe
Great Britain had a dominant position at that time. uearious reasons, including the
decrease of the European shipping fleet, lack of investimeat,labour relations and an
inability to increase productivity levels, the UK dominagecadually eroded, partially
being replaced by continental Europe and Scandinavia.

In the 1950s the position of Europe was being challenged by, Jayae gradually taken
over in the 70s, mainly due to a rapid growth of the Japatws®my and a coordinated
shipping and shipbuilding program. Shipbuilding assumed théqosi a strategic
industry and new shipbuilding techniques were introducecktif&nced the Japanese
productivity in shipbuilding. At the early 1970s Japan and Euragether still

dominated the world market with a combined share of some(BOZGT deliveries).

Figure 2.1 Market shares based on CGT delivered by major shipbuilding regions from 1970 to 2008.
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Source: Clarkson (2009)

In the early 70s the position of Japan was in turn chaliehge&outh Korea as labour
costs were rising in Japan, while South Korea combineddbwur costs with a choice to
position shipbuilding as a strategic industry for the coudtngt as Japan did before, a
carefully planned industrial program was initiated stantuity the construction of
shipbuilding facilities by Hyundai and Daewoo, later folemhby Samsung in the 1990s.
In the mid-1990s the share of South Korea had increass®4aand by 2005 it had
overtaken the position of Japan measured in CGT deliverther an Japan and
Europe, South Korea focused from the start on the export tharke

® See annex D for the definition of CGT.
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Box 2.1 Measuring supply and demand in shipbuilding

Supply and demand of new vessels is measured by the:
Orderbook of shipyards, indicating the total orders to be fulfilled, measured in CGT to take account
of differences in vessel type and related work effort
Production levels (deliveries or completions), again in CGT, which are measured through the
number of deliveries. This is also often used as a proxy for the total shipyard production capacity
(especially in periods of high demand)

New orders, placed in a certain year, which indicate the new demand for ships.

The total orderbook changes through completions, which reduce the orderbook of a yard, and new orders
placed, which increase the orderbook again. If more new orders are placed than delivered, the orderbook will
increase. Furthermore, if orderbooks are increasing, there may be a tendency to expand yard capacity, as to

be able to deliver within time frames acceptable to the market.

It is noted that the measurement of new orders, deliveries and orderbook, is done in CGT (Compensated
Gross Tonnes) on the basis of global conventions with regard to calculation methods and aggregation factors.
The method agreed within OECD is applied worldwide, but may cause certain ship types to be presented less

prominent than if looked at the underlying GT values.

Shipyard capacity

Furthermore it is noted that while production levels are often used as a proxy for the country’s shipyard
production capacity, this measure should be taken with care. In some segments, limited facilities are needed to
be able to build a ship, making the capacity implicitly enormous, while in other segments the requirements are
high and therefore capacity is rigid. Different ships with different CGT values can sometimes be built in the

same dock. Timing is hard as vessels can have a long lead time. Therefore the term capacity, moreover if

analysing overcapacity, should be considered carefully.

The latest challenger on the international market is Cl@haa already had an active
shipbuilding industry, but major expansion was realized gsop#he country’s industrial
expansion strategy in conjunction with the strong rising deraaradresult of China’s
economic boom. The share of China has risen rapidly to overo2g@tabal ship

deliveries in 2008 (in CGT). In terms of orderbook, Chinaasspd Japan in 2006 as the
second largest shipbuilding region

With the emergence of China it is not expected thawthigesult in a consolidation in
the regional structure of world shipbuilding. Already newrtdes are emerging as
potential shipbuilding nations, such as Vietnam, IndiaPthiéppines and Brazil. Figure
2.2 depicts the growth in the orderbook of these countrigshvshows the strong
acceleration in these countries in 2006 and 2007, albeitsthesie in total shipyard
production still remains small.

" Part of this growth is driven by speculative orders that anticipated a continued growth in demand.
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Figure 2.2 Orderbook 2003 — 2008 Main emerging markets
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These historic trends indicate a continuous decline ofelh&we position of the
European shipbuilding industry. It does not mean however thap&srposition
decreased at the same pace in absolute terms. Until 199%uposition in absolute
volumes (in terms of CGT delivered) showed a steady dedinehis was countered by
an upheaval in 1995, followed by a relatively stable productimeshen as a result of
increases in world demand (see figure 2.3).

Figure 2.3 CGT completed and delivered by major shipbuilding regions from 1970 to 2008
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Current market shares

Figure 2.4

The apparent
specialisation of Europe
on higher value ship
types
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Several peaks are visible in figure 2.3 above, such as the @9&@spacity following
the post-WOII boort the early 80s economic recovery shocks and the late 1990s
worldwide economic boom and yard expansions.

The current distribution of shipbuilding production thus showsceng dominance of
Asian countries. Figure 2.4 presents the market shatesms of completions
(production), orderbook and new orders in CGT in 2008. In tefraempletions South
Korea, China and Japan represent almost 80% of the wadiiction. In terms of
orderbook especially the increased share of China (6@mZGT) becomes noticeable ,
while the share of Japan (31 million CGT) clearly diminisiAé¢so the share of CESA
shipyards in terms of orderbook is lower than the simaierms of completions,
indicating a further erosion of Europe’s position in watdpbuilding in CGT volumes.
This trend is further confirmed by looking at the new orddiklwvagain show a lower
share of CESA countries worldwide.

Market shares by completions, orderbook and by new orders in 2008 in CGT

completions orderbook new orders
F; (Z/\QN CESAlszhnz)yards ?gxov CESA 7s[;i)pyards Tglﬁal CESA ;h/(i]pyards

China
China 32%
22%
South Korea
34%

China

33%

South Korea
34%

South Korea
35%

Japan

Japan
16% D

18%

Japan
23%

Source: CESA Shipbuilding Market Monitor, 2009

Only looking at volumes being completed by the European shiphgilddustry doesn’t
sketch the full picture. Although Europe’s market sharenms of volumes has declined
over the years, Europe has succeeded in retaining a positinltéiy\g more complex
ships with a relatively higher value added, while the produdionore standard mass
production ships moved to other (lower labour cost) couneggsecially in Asia.
Whereas in 2007 the market share of production volume compietesirgs of CGT)
was 17% for Europe and 82% for Asia in 2007, in terms q@ridduction value (based on
actual deliveries) these figures are 22% and 76% respgCtiVéis confirms the
statement that Europe builds relatively higher value shigs Asia. In absolute terms,
the production-value of Europel2.0 bnj° was more or less equal to Japab2(5 bn),
higher than China 0.0 bn) and lower than South Kored 7.9 bn).

8 See box 2.1 on careful considerations with regard to the terms capacity and overcapacity

% In term of actual deliveries, the total world ship construction sector is valued at 54.3 billion in 2007.

91t should be noted that different estimates exists with respect to the production value of shipbuilding in Europe. CESA in its
annual report estimates turnover in the European shipbuilding industry at  16.3 billion in 2007 (including Turkey). Other
sources indicate a much higher value. For example PRC (2008) estimated the total production value in Europe plus
Norway, defined as the intermediary purchases and direct value added, at 35 billion. Also the figure from Eurostat for
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Figure 2.5  World market shares of production-value (completions) by region in 2007
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Source: Clarkson World Shipyard Monitor, 2008

This is also reflected in the specialisation by shigtyphere the position of Europe is
relatively strong in specialised complex ships such asemugssels and specialised non
cargo ships (including dredgers, off-shore supply vesséisy.rarket is characterised by
a limited production (e.g. limited demand in numberhops, prototypes with few sister
ships, tailored and knowledge-based production processesje@ise technical
expertise and a high number of specialised subcontrdétors)

The figure below shows the distribution of the world marketypy of ship (orderbooks)
in 2008. Tankers, bulk carriers and containerships represdargiest demand (in CGT).

Figure 2.6 Orderbook (million CGT) by ship type in 2008
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NACE35.11 which represent the shipbuilding sector is much higher ( 42.9 billion, EU27 + Norway). The differences are
mainly caused by differences in definition. For example the NACE35.11 sector definition which is followed both by PRC and
Eurostat includes naval shipbuilding, whereas the data from CESA and Clarkson reflect only the commercial (merchant)
shipbuilding.

M See European Commission (2003) LeaderSHIP 2015 — Defining the future of the European Shipbuilding and Ship Repair
Industry
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Source: CESA Shipbuilding Market Monitoring, 2009; calculations ECORYS.

Note: Other non-cargo vessels exclude naval vessels. The coverage of luxury yachts may be incomplete.12

Figure 2.7 shows the market shares (in orderbook) by shigaypee main shipbuilding
countries/regions. In the segment of “passenger ships” GiE8Aries are dominant.
Europe also has a relatively strong position in the segfodrer non cargo vessels”. In
the much larger segment of “containerships” Europe only haa@ share. The
newbuilding of tankers, bulk carriers and gas tankers "yn@dsent in Europe. The
remarkable share of 44% of RoW (Rest of World) for “otfen-cargo vessels” is
relatively scattered around the world with markets shaf&.6% for India, 5.7% for
Singapore, 5.5% for Indonesia, 5.3% for the USA, 3.5% fok&ywand 3.1% for Brazil.

Figure 2.7 Orderbook (CGT) market shares of main shipbuilding regions by ship type in 2008
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Source: CESA Shipbuilding Market Monitoring, 2009; calculations ECORYS. Other non-cargo vessels exclude

naval vessels.

The graph confirms that Europe has a strong positioretii@ents of relatively high
value passenger (cruise) and other non cargo vEssels

2 Several sources suggest that luxury yachts may not be well covered in statistical sources, as the registration of newbuilt
yachts would be incomplete. Therefore the actual share of this segment may be higher than figures in this report indicate.
The suggestion could however not be verified.

3 While passenger ships and other non cargo vessels (which includes offshore, fishing and dredging vessels) represent only
8.4% market share in terms of total world orderbook in CGT, the value of offshore and other vessels represent a market
share of 25% of the world orderbook, showing that these clearly represent high value type of ships.
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Table 2.2

Box 2.2

Recent new orders
mainly in the bulker and
tanker seaments
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Typical values of vessel types in 2008

Vessel type Typical size Typical newbuild price (in min US$)

Cruise vessels* 32,000 — 225,000 GRT 250 - 1,400
Gas tankers 24,000 — 160,000 m® 53 - 245
Tankers 47,000 — 300,000 DWT 47 — 150
Container ships 750 — 8,200 TEU 18 - 129
Dry bulk vessels 30,000 — 180,000 DWT 32-88

Source: CESA Market monitoring report and Clarkson Shipyard Orderbook Monitor

* Ship Repair Journal, volume 6, issue 5

On the other hand, European shipyards are also stilkdatihe (generally) lower value
segments of container and general cargo ships. The hiseds, but also recent
examples (see box 2.2) indicate that Europe’s positionsriytpe of ships further erodes
over time, a process that is accelerated by the cuomers. The consequences of the
decision of Maersk as described in box 2.2 is that witlclibsure of this activity, large
container vessels are not being built in Europe anymdrerefore European shipbuilders
finally give up their position in this segment.

Maersk stops production of containerships

Maersk Odense Shipyard to Produce Smaller Ships

Danish shipping and oil group A.P. Moller-Maersk said its Lindo Odense shipyard will stop building large
containerships and will concentrate on producing smaller ships in the future as part of a new business model.
"Large parts of the market for newbuildings have collapsed,” Maersk said in a statement. "This has accelerated
and increased the necessity for a decision on a hew business model." Maersk said that Lindo would
concentrate on producing smaller ships, including, potentially, ships for offshore oil and gas production, but
that this would not affect the current order book. Maersk also said it would invite external businesses to the

Lindo area where they could produce heavy steel products in shared facilities with the Danish group.

Source: Reuters, January 2009.

Even though Europe’s position is relatively strong in highesaniche market ships, one
cannot conclude that all *high value’ vessels are being inutturope, as for example
Korea is dominant in highly specialised LNG tankers.

Looking at new orders (investments) by vessel type (figurea2ape share of the new
order value of the past years is made up of tankers, bulklsessd container vessels
representing the dominance of this type of ships in thedvetipbuilding market. These
segments have also shown high growth rates in line witmtneased trade volumes
worldwide. The market share in terms of value of cratsips and offshore is more
modest, although also the offshore segment has shown logthgrates in the past five
years.
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Figure 2.8

Key players and
ownership patterns

Figure 2.9
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New order investment value by vessel type (in bn Euro) from 2000 to 2007
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In a competitive market such as the ship construction induskt to autonomous
growth, mergers and acquisitions are a common phenomenagrhdresulted in a
pattern of consolidation and concentration at a numberagdr conglomerates which

dominate the world production in terms of volume (figure 2.9).
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Out of a total of 522 shipyard groups in the world, 4 shighgmmpanies represent 25%
and 18 players represent 50% of the total orderfodlble 2.3 presents the top ten
shipyard companies in the world, which again confirm theamdominance in terms of
market volumes. The 15 largest companies are all locatdsia: 8 in Korea, 6 in China
and one in Japah The largest European ship construction company, Meyer Werft
Germany, comes at a mere"3gacé®.

World's largest ship yard companies by orderbook (in CGT) as of 31* December 2008

Key shipyard No. yards No. orders | Orderbook in CGT % world orderbook CGT
companies

Hyundai H.I. 3 500 18,835 10.0%
Daewoo Shipbld. & ME 2 236 11,005 5.8%
Samsung H.1. 1 226 10,427 5.5%
STX Shipbuilding 3 309 7,207 3.8%
Hyundai Mipo 2 289 6,029 3.2%
Imabari S.B. 8 202 4777 2.5%
Tsuneishi Corp. 3 200 3,904 2.1%
Dalian Shipbld. Ind. 1 119 3,698 2.0%
Jiangnam S/yard 2 133 3,589 1.9%
Sungdong S.B. 1 111 3,231 1.7%
Total 26 2,325 72,702 38.4%

Source: Clarkson Shipyard Monitor January 2009. It is noted that the ranking on the basis of order value may be

different. No reliable data are however available on this.

 Clarkson World Shipyard Monitor January 2009

5 It is noted that within the data source used, STX Europe is a treated as a different company (part of the top 56) than STX
Shipbuilding of Korea (top 4).

18 Clarkson World Shipyard Monitor January 2009
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Figure 2.10

Box 2.3
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World’s largest shipyards by orderbook (in CGT) in 2008

© 14,0
o
o
N 12,0
(8]
a8
- 10,0 1
Q
Q.
[= 8,0 7
O]
8]
5 50
E 4,0
X
o
S 2,01
5}
kel
5 0,0
o e o 2 e S O S &) > & 2 d O S
\)\efzr ;l—O\ 0‘9 \)\efzr 5\‘\\& 5 é@ o,g\'b @PQ Q}O\)‘\ (b&cﬁ é@\ o"}\\& é\& = @& @é&&
N o R & S S I S
>R X e y T > & o & &
X © ¥ & & & o o o N
& & N & o & o & SR IR
& o F Q& s @ﬁ & LS ® S
. S & & LA &
oS D O XL SRS & & I o S
«,é fv@ €& £ ° 0'3\% & e\’& «\‘5'4\) &"9 & 6"& &@@ 5\%‘@ o ¢
RN IR NN PO
o QQO 'S @p 0\5\ QQC; S Q@% Q@ QQ@ »
A oF & S o & &N
o N \Ibv

Source: Clarkson World Shipyard Monitor, 2009; calculations ECORYS. It is noted that the ranking on the basis

of order value may be different. No reliable data are however available on this.

Most of these companies have more than one yard under thmiellanSome of these
yards may be located in Europe, while the ownership lidsign. This points to an
interesting phenomenon, viz. that looking at shipbuilding fraoumtry perspective
alone does not capture the full picture anymore, as a growidgriey exists towards
globalisation and internationalisation in companies in di@eationalize their production
processes and make use of global competitive advantagewyelgbour costs,
technological advancement). The case of STX illustraieglox 2.3).

Internationalisation and globalisation in shipbuilding: the example of STX"

Globalisation and consolidation
Several shipyard companies have been expanding outside their own countries in order to add capacity to their
firms, to buy in knowledge or to access new (low cost) labour markets. STX from Korea is an example of such

a firm.

STX Corporation

STX Corporation is one of the large Korean based shipbuilding companies. Its yard in Jinhae was the 5th
largest in 2008 in terms of orderbook. The two shipyards in Korea are mainly focused on tankers and container
ships.

Since the 1990s STX has been expanding outside Korea. Several countries it has entered are the following:
Vietnam: Aker, which was already active in Vietnam before the takeover by STX, considered the country
to offer a unique combination of cost efficient production, highly skilled workforce and proximity to the
important and growing Asian offshore market. In 2008 the Vietnam Shipbuilding Industry Group
(Vinashin) announced that they would step into a joint venture to have invested up to $150M from STX
Group (Korea) in a new shipyard in Vietham. The facility would focus mainly on offshore construction.

India: STX has established a Joint Venture with Shipping Corporation of India (SCI) to start up

¥ STX Corporation annual report; www,stxeurope.com
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shipbuilding activities with SCI as a major customer. SCl is the largest Indian ship owner. This fits well in
the Indian ambitions to increase its position in shipyard capacities and to make use of its availability of
labour and production sites. The two shipyards proposed by the government will have a capacity to build
and repair ships, initially, of up to 175,000 dead weight tonnes (a measure of the cargo carrying capacity).
The yards can be expanded further to construct ships of up to 300,000 tonnes, which may be container
ships, liquefied natural gas carriers, very large crude carriers and large dry bulk cargo ships. The yards
will also be able to repair and refit about 70-80 ships of different types in a year. Mumbai Port and
Ennore Port Ltd have been appointed nodal agencies to process the tender on behalf of the shipping
ministry for the west and east coast shipyards, respectively. (source: Wall Street Journal, 3 March 2008)

Europe: purchase of stake in Aker.

The purchase of Aker

In 2008, STX acquired a 39.2% stake in the European company Aker. This company, with its headquarters in
Norway, was one of the largest European ship yard companies. The buy-in resulted in a new affiliate company
called STX Europe. STX has three business areas: Cruise & Ferries, Merchant Vessels and Offshore &
Specialized Vessels. Saint-Nazaire is the largest yard of the group in Europe in terms of CGT and employs
2,660 employees. Saint-Nazaire is specialized in building post-panama size cruise vessels, while the Helsinki

yard is specialized in car passenger ferries

One of the fears of STX entering Europe was that knowledge on subsegments until now dominated by
European builders — especially the cruise segment — would ‘leak’ to Asia. Others however think that this is not
likely, first of all because the labour cost advantage of Korea is limited compared to Europe and secondly
because the existing infrastructure in Europe, with its close ties to suppliers, is working so well that relocating

this segment would not benefit the group or only against very high costs.

Conclusion
Foreign expansion, such as STX has been pursuing, is also seen among several other shipyard companies.
For example Korean companies are buying or investing in shipyard capacity in China as to get access to lower

cost labour supply. European companies like IHC or Damen are doing the same both in China and Vietnam.

Prior to the STX takeover, Aker already established positions in Brazil and Vietham.

Ship repair and conversion

The strong growth of the world fleet from 660 min dwt in 199Q,040 min dwt in 2007
has lead to an equal growth of opportunities for ship reyai conversior& Worldwide
the annual turnover in ship repair has been estimated atl0SI2 billiort”®.

Traditionally, shipbuilding and ship-repair existed at theesahipyard. However some
countries and yards decided to split repair activitiesifnewbuild activities. This is
driven by various factors including the higher revenues andrl@bour requirements in
shipbuilding and the possibility to increase efficienameshipbuilding. Notably countries
such as Korea, Japan and China have opted to creatatdeddrards for ship repair only.
Other countries and yards, including some yards inf&jroave chosen to combine
repair and newbuild activities, with a view of producttfmio diversification. In general

8 Cargo carrying vessels of 100 GT and above (source: Lloyds-Fairplay)
9 CARE, 2008, The shipbuilding industry
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Impact of crisis on
conversion is uncertain.

however, repair activities are physically separated from néavbgj e.g. at other yards
or even within other companfés

Countries like Singapore, Dubai, Bahrain, Sri Lanka (Colmneiic. have emerged as
major ship repair centres, with Singapore being one afnéia repair countries in Asia
with a share of approx 20% of the global market. Thesstdea benefit from their
geographic position along the major east-west routes. Taisasvhy for example for
cruise vessels, repair facilities are considered in HréBean, the major geographic
market for cruise operators.

The position of Europe in the ship repair market istinady strong. Total turnover in
Europe in this industry was3.5 billion in 20072 Compared to the estimated size of the
world repair market this represents a share of some BS%ever, because of the labour
intensity of the repair industry, a shift to lower costintries like China and Vietnam, but
also to Eastern Europe can be expeéted

The OECD (2008F expected a worldwide growth of 110% between 2007 and 2015 with
respect to the number of ships needing reparation. Thisidgudfldemand (in terms of
turnover) in the repair industry has several reasons:

the increase of the global fleet as such;

the increased complexity of modern ships requiring more remaartenance;

more inspections leading to more frequent maintenandainscheduled repairs.

Next to repairs, conversions have become increasingly poputlae past years as ship
owners tried to overcome high newbuild prices and long deliuaestby adapting
existing vessels for different roles. Given these l@agl times of up to four years,
conversion of vessels was often preferable for owndfer example, it was recently
reported by Det Norske Veritas (DNV) that the conversianket was very active, and
that it had classed about 40 re-deliveries by the end of 20@%ether the economic
crisis will have a negative impact on the conversion magtetins to be seen. On the
one hand overall demand for ships has reduced, but on thénatieepwners may try to
convert vessels currently active in lean segments to begsate in other trades that are
less affected by the crisis.

2.2.2 Marine equipment
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Only some thirty years ago most of the shipbuilding work wasechout at the shipyards
themselves. Since then however an increasing trend can deadsowards outsourcing
and subcontracting of activities. Nowadays it is agskfsat 50-70% of the value added
comes from external subcontractors and suppliers, whereamfercomplex ships this

% see figure 1.1 on yards represented by CESA.
% 1n 2003, the European repair industry was estimated to have a share of 42% in the global repair industry.

2 See OECD 2008 The interaction between the ship repair, ship conversion and shipbuilding industry
% OECD 2008 The interaction between the ship repair, ship conversion and shipbuilding industry
24 OECD 2008 The interaction between the ship repair, ship conversion and shipbuilding industry

% “DNV makes safety pledge on single hull conversions” - Lloyd’s List 14/11/07
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can be as high as 70-88t is expected that this trend will continue in fufliees the
modern shipyard is becoming a final assembly facilityl (@anagement/ sales/logistics
co-ordinator) with increasing elements of the “outiifti being contracted out. The
yard’s focus is being driven by an increasing cost4efficy combined with a focus on
project management. Consequently, the scope for “addingis moving more into the
domain of the component/equipment supgfier.

As a result, the marine equipment sector, which is defasdhe supply industry to the
shipyards; is becoming increasingly important. From its positioswgsplier to the
shipbuilding industry the marine equipment industry is obviodskctly influenced by
developments in the new-building of ships. Supply is not onlydunio clients in the
region itself. Europe has a relatively strong positiomarine equipment worldwide and
acts as a net exporter

Other than shipyards the marine equipment sector is higldydgetneous and consists of
many relatively small companies. In total, estimategegrom some 5,000 to some
9,000 suppliers of marine equipment listed world Widgifferent definitions are used in
different sources making it difficult to arrive at “haretimations. This should be taken
into account when interpreting the data presented.

In 2005 the total worldwide marine equipment market (turnogesstimated at57

billion®.. Of this 57 billion, around 36 billion concerns the naval marine equipment and

after sales. Around21 billion is related to the marine equipment in the consiakr

shipbuilding sectdf. When also the supplies to the oil and gas sector kee tato

account (as is being done in certain definitions of the magng@ment industry), and

additional turnover value of52 billion in 2005 can be add&dbringing the total to some
109 billior™.

Figure 2.11 shows the geographic structure of the marine eeoipnarket in 2005 and
includes all equipment used in commercial and naval shippshe after-sales services.
The geographic structure reflects the location of produciies and not the ownership
situation. E.g. Asian-owned production facilities in Eurape counted as European, and
vice versa. Asia and Western-Europe are the regiongthéttargest market shares. The
global market share of the marine equipment sector inpgusoclearly higher than the
share of ship construction, reflecting the strong expoitipnf this sector. Within

Asia, the shipbuilding nations Japan and Korea had thegetsb positiofr. In 2004 the

% |KEI, 2009, Comprehensive sectoral analysis of emerging competences and economic activities in the European Union:
Building and repairing of ships and boats sector.

# ECOTEC, 2006, An exhaustive analysis of employment trends in all sectors related to sea or using sea resources.

s Drewry Shipping Consultants Ltd (2002). Insights into a Lucrative Market

® According to BALance, 2000, approximately 50% of the marine equipment production value is exported.

* Ibidem

i Douglas-Westwood (2005). Marine industries global market analysis. The definition used is “equipment used in commercial
and naval ships and the after-sales services. Other sources (see IKEI, 2009) give estimations of the total market of 74
billion Euro in 2004. They estimate the share of Europe at 35-36% of the world production for marine equipment.

2 Douglas-Westwood (2005b). Marine industries global market analysis.

* Ibidem

3 Also for marine equipment in Europe different estimates exists regarding the size of the Mmarine equipment sector. PRC
(2008), uses a wide definition of marine equipment, “manufacturing and wholesale trade in maritime equipment for all
maritime subsectors”, and arrive at a production value of 52 bhillion for Europe and Norway in 2006.

% See BALance, 2000
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production output of South-Korea was estimated3z@ billion® and of Japan a.5
billion (¥897 billion).

Figure 2.11 Marine Equipment — Regional market shares 2005 (turnover value)
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Source: Douglas-Westwood, 2005a

However, the market share of Asia has grown rapidly oveatitelecade and is expected
to grow further at the cost of Europe (see figure 2.129.dkpected that the market share
of Europe will be reduced in future (one source expedtemto 31% in 2019). This is
further influenced by the importance of having a laratiear commercial shipping
activities® as the after sales services become an increasinglytanppart of the marine
equipment industry.

Figure 2.12 Development of the marine equipment sector value in million between 1999 and 2010 (2006-2010 forecast)
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Source: Douglas-W estwood, 2005

% Song, Youngju (UK Trade & Investment ) (2007). Sector report marine South Korea UK Trade & Investment.
%" Douglas-Westwood (2005)
% Douglas-Westwood (2005)
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2.2.3 Naval shipbuilding

A rather specific sector in shipbuilding is the navat@ed his sector is different from a
competitiveness point of view in the sense that it onfyigdly follows regular economic
market rules. It is much stronger dominated by “soft” paitand strategic factors than

regular commercial shipbuilding.

The naval shipbuilding market is segmented in different ptedard servicé&

Submarines

Surface combatants (incl. ships)
Auxiliary ships and boats

Repair and other services

The naval shipbuilding market is a relatively stable marktt avyearly output of around
1,950 units from 2002 to 2006. The total value of the output in 2006 ésal@3

billion“.

Table 2.4 Output developments of in world naval shipbuilding

‘ 2002

‘ 2003

‘ 2004

‘ 2005

‘ 2006

‘ Unit

Industry Revenue
In USD 23,830 25,594 27,112 28,050 28,996 | Min US dollar
In EUR 25,201 22,626 21,796 22,546 23,093 | Min Euro
Industry Gross Product 13,083 14,077 14,993 15,708 16,412 | Min US dollar
# of Establishments 5,395 5,449 5,515 5,564 5,603 | Units
# of Enterprises 5,012 5,079 5,134 5,208 5,256 | Units
Employment 295,114 296,903 298,689 299,862 302,759 | Units
Total wages 11,243 11,787 12,098 12,397 12,842 | Min US dollar
Ships built 1,930 1,937 1,945 1,949 1,952 | Units

Source: IBISworld, 2007

In terms of US dollar value there has been a significenease in the average cost of a
naval ship. Partly this is due to exchange rate develdgmaut also an explanation can
be found in economic-driven factors (material, labour amndpeent) and customer-
driven factors (complexity, requirements and procuremee},rahich each account for
about half of the growtfy

% 1BISWorld (2007), Global Military Ship and Boat Building — Global Industry report. Cited in The Diplomat p44-45. As data on
the naval sector are scarce, any estimate should be considered with care.
“? Different sources report different figures. For example Jane’s Military Ship Market Database estimate the total military ship
market at some $50 billion. This may be caused by differences in definition, e.g. with respect to the inclusion of weapon

systems.

“I RAND, Why has the cost of navy ships risen?, 2006
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Figure 2.13

Market share in naval shipbuilding by region42 (in USD; 2006)
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Source: IBISworld, 2007

North America and Europe prevail in the naval shipbugdmarket with a combined
market share of nearly 85% (figure 2.14). There are somen®ésr this dominant
position. Firstly, the naval shipbuilding industry requiaesghly-skilled workforce
which can be found in these regions. Next to that, nmsttdes desire domestic
shipyards to build their naval ships, for the ships anahéveest technologies are object
of classified materiél. The largest navy in the world is the US Navy, atrgé distance
followed by Japan, Germany, Taiwan, China, Britain, ldaxad Russia. It this respect it
should be noted that, although yet at its infancy stage,naval shipbuilding in South
Korea is growing rapidly, becoming a major supplier of patnal supply boats for
navies. This is further stimulated by the ambitious hakgbuilding program that has
been initiated by the Republic of Korea Navy.

2.3 Shipbuilding market cycles and worldwide trends

2.3.1 Shipbuilding is a cyclic industry

ECORYS A

Research and Consulting

Shipbuilding is a highly cyclic industry. Although various awthdiffer on what exactly
determines a full cycle, there is a common view thaatleeage cycle lasts some 9-15
years, although deviations from this rule can be observadtory According to Volk:
“shipbuilding is characterised by heavy fluctuations of denwaved the short-term and
high inertia of supply, leading to short periods of prospenitd long periods of
depressiori”.

2 Data on Russia and China is included in Asia. It is noted that the value of ships built in Europe and North America is relatively
high, while probably the share in number of vessels for Asia is larger than in terms of their value. No data is available on
this however

“RAND Europe, The United Kingdom’s naval shipbuilding industrial base, 2005

“4Volk cited in Stopford 2009.
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Demand for new ships is highly volatile. This is clearlysirated by Stopford (see Box
2.4).

Box 2.4  Volatility of demand for new ships

Stopford uses the following example:

If the merchant fleet is 1,000m. dwt and sea trade grows with 5%, an extra 50 m. dwt of ships are needed. If in
addition 20 m.dwt of ships are scrapped, the total shipbuilding demand is 70 m.dwt. But if sea trade does not
grow, no extra ships are needed and shipbuilding demand falls to 20 m.dwt. So a 5% change in sea trade
produces a 70% change in shipbuilding demand. Five percentage point changes in seaborne trade are

common.

Source: Stopford, 2009, Maritime Economics.

At the same time supply is relatively inflexible as modanipyard capacity is hard to
adjust®. This is combined with the long gestation period of shiplng, with the

delivery of ships several years after they have been ordésesiresult, the ordering
peaks at the top of the cycle, but at the time of delitteeyflood of new ships creates a
surplus supply. The cause of these cycles is also stronglgdeo the occurrence of new
market entrants (creating additional supply capacity), whithr the market on a low-
cost basis and threaten higher cost-based shipbuilding capdaityet entry is especially
strong at the start of periods of increasing demand.

Over the last century some 12 cycles can be discernefigsee2.14)

Figure 2.14  World shipbuilding cycles, 1902-2007
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1902 1912 1922 1932 1942 1852 1962 1972 1982 1992 2002

Source: Lloyd's Register of Shipping (In: Stopford 2009)

Two past crises that bear similarities with the curneatket situation in shipbuilding are
explored in box 2.5.

> This does differ between different ship types as also relatively low cost production facilities exist in the world.
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Box 2.5

Past crises

There have been two relatively similar crises in the world shipbuilding history being characterised by shipyard
overcapacity and world seaborne trade slump. The first crisis was in the period 1920-1940 and started with
large overcapacity after World War 1. The problem was triggered by the Great Depression in 1930 which
undermined demand and resulted in an 83% fall in shipbuilding output between 1930 and 1933, the biggest of
any of the 12 shipbuilding cycles mentioned in figure 2.17 between 1901 and 2007.

The second crisis, which started after the 1973 oil crisis and continued until 1987, was harsh for the shipyards.
Trade growth was slow, volatile and unpredictable. Shipyard overcapacity was accelerated by the entry of
South Korea as a major shipbuilder. The world shipbuilding output peaked in 1975, representing an
overcapacity of 50-100%. During the late 1970'’s the restructuring of the shipbuilding capacity started. Many
shipyards were closed and output fell by 60% in 1979 compared to 1975. Severe downward pressure on
shipbuilding prices and new ordering drove shipyard output in 1987 to the lowest level since 1962 and a
decline of 73% from the 1975 peak. Employment in the world shipbuilding industry halved and many of the

marginal shipyards were closed. *°

Lessons that can be derived from these two crises are their long duration for the shipbuilding sector. While the
actual global economic decline period was much shorter — less than a decade and usually less than 5 years —
the low demand period for the shipbuilding sector takes on much longer. Explanations for this are that capacity
laid off in low demand years will be put in service again when the economy improves. Other factors may be
hesitation to invest among buyers, who will first involve old/second hand vessels before taking the risk to apply

for newbuilding. It is likely that similar factors will play a role in the current crisis as well.

2.3.2 Were we entering the next down cycle?

Evolution of shipbuilding
capacity

Looking at the ship cycles in figure 2.15, the question becamesarent whether the peak

in 2007 (which continued in 2008) preluded a next down cycldidrréspect it is useful
to first consider the development in the global production d@gpac

The development of the world capacity can be approxiniatéooking at the world
completions per yedt The first major post world war major peak was rigfter the first
oil crisis in 1975 and 1976 with an annual production of 10 milli@TCAfter that a
large increase (134%) is shown from 1995 to 1996 when the world pimdincreased
from 6.7 to 15.7 million CGT. Since 1996, shipbuilding productioBunope and the rest
of the world has stabilised while the shipbuilding capadita has grown
exponentially. Total world production increased to apprexaty 42 million CGT in
2008.

“6 Based on Stopford, 2009.
7 Given the relative inflexibility of supply of shipyards this is a fair proxy of capacity especially in periods that are not
characterised by a downcycle in demand. See also box 2.1
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Figure 2.15

New orders exceed
annual supply leading to
capacitv increases

Figure 2.16

Total CGT completed by main regions from 1970 to 2008
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In absolute terms, from 2003 onwards new orders have excesuleal aompletions
causing a clear pressure to further shipyard capacity siqmarn order to deliver the
orderbook in time shipyard capacity simply has to expandew of the decreasing
world cargo volumes being shipped, this “over-demand” hazdsed in 2008.

World trend: new orders, completions and orderbook from 1997 to 2008
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Source: CESA Shipbuilding Market Monitoring, 2009

The next down cycle?
The increased ordering of new ships was driven by theasecedemand for shipping.
Since 2003 the world fleet increased at an average 8%mpemawhich represent an
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accelerated growth in comparison to earlier years.iftign is driven by worldwide
GDP growth and increasing trade flows.

Figure 2.17 Development of the world fleet 1979-2008

Source: DNV (2009), Challenges and opportunities in today’s turbulent market

Even without the current economic and financial crisisuldbe expected that
shipbuilding would have entered the next the next down cycip.cBmpletions of the
next three years (current ships on order) represented 509 ofirrent world fleet.
Furthermore, new shipbuilding capacity has increasingly bddad over the last years.
Using completions as a proxy for production capacity almosbled between 2002 and
2008, with the outstanding orderbook hinting at further capaaitgases (figure 2.18).
Even if the world fleet would have continued to grow v@#h per year it could not have
been expected that demand would stay at the same higfi.le

8 As this would result in a renewal of again 50% of the world fleet in approx 4 years time.
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Figure 2.18

Completions by main shipbuilding country/region and expectations of deliveries on existing orderbook
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Source: CESA Shipbuilding Market Monitoring, 2009

2.3.3 The current economic and financial crisis

Strong collapse in
demand for shipping

Figure 2.19

The impacts of the current crisis

The financial crisis starting in the third quarter2008, and still affecting the global
economy, has not left the shipbuilding industry untouched. Tis¢ di@ct impacts are
clearly noticeable. The economic crisis has led to gpgiecrease in economic growth
and corresponding trade volumes. As a result the demandaftiassport has shown a
drastic decline. This can be clearly observed in thgliteates. Figure 2.19 shows the
evolution of bulk carriers’ charter rates.

Bulk carrier monthly charter rates
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Increase in number of
lay-ups and scrapping

Box 2.6

Source: CESA Shipbuilding Market Monitoring, 2009

The sharp decrease in demand for shipping in turn has &dit@rease in the number of
lay-ups and an increase of scrapping. Some 10% of all consdhiipsr (especially smaller
ships) were reported to be inactive at the end of M@@2 with further increases in lay-
ups expected. This implies a postponement of the overcapaaiilem, as with
improving market conditions owners will first re-employ thesesglssbefore placing new
orders.

Maersk laying up vessels

After having imposed eight ships of 6,500 TEU at the end of last year, Maersk Line expects to lay off another
25 medium-sized container vessels. Through negotiations, the carrier is trying to obtain new (chartered)
tonnage will become available later than initially agreed.

In an interview with Reuters, the CEO of the Danish company, Eivind Kolding, said that all container
companies this year probably will suffer loss. He considers the chance that, due to the current recession, there
will be bankruptcies in the sector. 'Maersk will certainly survive", he is convinced.

Furthermore the Danish CEO declared that Maersk Line will not have others taking away market share from
them. This will be a challenge especially on the trade between Europe and the Far East, where the company
has a market share of 17 percent. Most large container vessels under construction have been ordered for
service on this route.

Because of the large amount of capacity available, Kolding expects that the liner shipping segment will take
longer to overcome the recession than other sectors. When the volumes will start to grow, our problems will
not be over yet. "

Source: Nieuwsblad Transport, 12-3-09

Also scrapping of ships shows a strong increase (see BgR0@ Low freight rates make
it more attractive for ship owners to offer (old) shipssarapping”. The economic crisis
has reduced the average age of ships offered for scrappin@5rgears to some 20
years’.

9 Source: CESA, Shipbuilding Market Monitoring 2009

%0 This is delayed to some extent by the fact that steel prices have also declined a s a result of the economic crisis thereby
reducing the scrapping price that is offered to ship owners.

*! Source: CESA.
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Figure 2.20 Ships offered for scrapping (in m DWT)
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Source: Clarkson Research Services, cited in CESA Shipbuilding Market Monitoring, 2009

Although lay-ups and scrapping ease the supply of ships indHd fieet the outstanding
orderbook still creates a situation of expected oversupplyne market. This has led to
an increased number of order cancellations and ordgggrasments. Especially the bulk
and container segments are expected to see a high nohdaercellations which some
expect can be as high as 30% of the orderbook for these sefments

sharp fall in new orders — Qpviously with an increasing number of order cancellatemd postponements there is
hardly a market for new orders. New orders have pralgtideied up since the™dquarter
of 2008 (figure 2.21).

%2 See DNV, June 2009, Challenges and opportunities in today’s turbulent market.
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Figure 2.21  Average quarterly new orders compared to 2008 quarters by main shipbuilding countries/regions
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Source: CESA Shipbuilding Market Monitoring, 2009

Jvf;fseezzzogi?h?si:r;el The current crisis is not only an economic crisis but anfii@ crisis at the same time, in

financial crisis which the financial system is strongly affected andolance portfolio of banks is
negatively affected. This has a direct impact on thiéngitess of banks to finance new
vessels (finance offered to ship owners) or to produceatglguarantees to shipyards (to
offset potential delivery risks of shipyards going banktaptew ship owners.

The economic crisis thus has a direct impact on shipsyasibss the world (see examples
in boxes 2.7 and 2.8).

Box 2.7 Impact of the crisis on ThyssenKrupp

Downsizing deals - ThyssenKrupp may fire 1,500 at 3  shipyards

Financial Times Deutschland citing metal workers union representative Mr Wolfgang Maedel reported that
ThyssenKrupp AG may fire as many as 1,500 workers at three shipyards because of a decline in orders.
The paper said that shipyards in Hamburg, Kiel and Emden are affected because of a drop in demand for
container ships and small yachts.

Source: Nieuwsblad Transport, 12 March 2009

Putting newbuilding on hold

Just a day later, it was announced that Thyssen Krupp Marine Systems (TKMS), has immediately cancelled
the Construction of four 3,400 TEU countainer vessels. Banks were not prepared to deliver the required
financing anymore. The vessels were under xonstruction at HDW and Blohm & Voss Nordseewerke, both in
Kiel. Thyssen Krupp didn’t want to disclose the name of the client, but according to Llloyds List it concerns
Buxpower from Hamburg, an investment vehicle of NSB Niederelbe, a German ship manager. This company
has a fleet of 112 vessels, mainly in the container segment, which are leased to large carriers like CMA CGM,
MSC and Hanijin.

Construction of the vessels was just started and completion was due in 2010. If not cancelled, TKMS would
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have had to complete them on own account. The German shipbuilding association VSM recently announced
that German yards have already been forced to accept 29 cancellations, and a similar number is at risk due to
financing problems. Since the start of the recession already four German yards have been closed down.
Source: Nieuwsblad Transport, 13 March 2009

Box 2.8 Hyundai affected by decline in new orders

Hyundai’s target for orders in 2009

Hyundai Heavy Industries, the world's leading shipbuilder, said Friday that it is aiming at winning US$21.1
billion worth of orders this year, down 33 percent from last year's figure. Last year, the shipbuilder clinched
orders valued at a record of $28.2 billion, up 12.77 percent from $25 billion a year earlier, mainly thanks to

rising demand for high-priced ships.

But it is unclear whether the shipbuilder will be able to achieve the target. Hyundai Heavy has had no
shipbuilding orders since October last year, as demand for new vessels has dropped sharply since the third
quarter of 2008, as worldwide financial turmoil eroded sales of commodities and consumer goods .

Hyundai Heavy also said it would post 22.88 trillion won ($15.37 billion) in sales this year, compared with last
year's 19.96 trillion won. It also plans to invest 1.43 trillion won for facility upgrade and expansion.

Source (15-3-2009): http://www.vinamaso.net/news-events/shipbuilding-repair/211bn-hyundais-target-for-

orders.html

Overcapacity

In the period prior to the economic crisis, a situatioowarcapacity was gradually
created. As ship owners were investing and ordered largbeeararaf new vessels
triggered by high freight rates, shipbuilding companies weggdred to expand capacity.
In Europe this was not so much seen, but in countrieClikiea and also Turkey, various
greenfield shipyards were being erected to benefit ftmrstrong demand and high sales
prices that could be obtained. As a result, the volumewfanders amounted to about
50% of the total world shipping fleet currently sailing sieas. If one would assume that
shipbuilding is needed for replacement of old fleet (&ghips are in operation for 25
years, replacement would be some 4% per year) and to amztate growth in transport
demand (related to world trade growth, say some 5% petoyeaverage, higher in boom
times), total annual demand would be some 9@ course this applies to mass markets
mainly; for specific sectors like dredging, offshorecarise other assumptions would

apply.

Due to the high building rates, current world fleet istretdly young, especially if one
corrects for the carrying capacity — vessels have ginwsize substantially —, as shown
in the next figure. This problem is even more applicable Wdwking at specific
segments like dry bulk, container and tanker vessels.

%3 Derived from CARE, 2008; Stopford, 2009.
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Figure 2.22

Table 2.5

Age profile of the world shipping fleet (all commercial vessel types)
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Source: Lloyds shipping database, data of 1-1-2008.

As newer vessels tend to be typically larger, the agevagsel size has increased.
Smaller vessels that are deployed on regional markets wimalker consignment sizes
are involved tend to be older. This is also the casera-Btiropean shortsea traffic,
where smaller sized vessels are relatively older thgerasized vessel segments. Below
table shows this. It is assumed that for intra-EU shipfitngopean flag vessels are used
most frequently, although it is known that also non-Edg ftessels are sailing on intra-
European routes. The data below should therefore be corkiddieatively.

Average year of build (YoB) for EU-flag and non-EU flag vessels, by ship size (in GT)

GT size class Average YoB EU-flag vessels Average YoB non-EU flag

vessels
0-500 1977 1987
500-1,000 1978 1977
1,000-1,600 1983 1980
1,600-5,000 1990 1984
5,000-10,000 1994 1986
10,000-30,000 1995 1988
30,000-60,000 1999 1994
60,000-100,000 2002 1998
> 100,000 2002 1999
Average all size classes 1990 1985

Data from Lloyds Shipping database (2008 world fleet), calculations ECORYS.

EU flag includes EU-27, Gibraltar, Iceland, Norway (including Norwegian International Shipping register)
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Table 2.6

In most segments and size classes, EU flag vessateass than the average. This
conclusion also holds when zooming in on specific vessel tjmesxception are the
smallest sized vessels in the RoRo and ferry segmegitsa( 1,000 GT), which are much
older than the world average. In the segments up to 1,600 GElvese more than 25
years old, while the category up to 5,000 GT also contaibstantial numbers of
relatively old ships. If it is assumed that shortsea shipjs mainly done with vessels of
1,000-10,000 GT, then there is a substantial potential for medéom of the European
flag fleet.

CESA has estimated that global 2009 output will be around A62@IT (Market
Monitoring report Q1-2009). If one would look at market groaid replacement needs
under ‘normal’ market conditions, it is expected that orldhg run, this capacity level
seems sustainable, but the past capacity growth will hotedt is noted that the
overcapacity problem in shipping — and therefore also iortherbooks — is most
pronounced in the tanker and container segments, ana lgsessegments where
European yards have leading positions.

Government responses to the current crisis

In response to the current crisis several government Istafelished interventions to
support their shipbuilding industries. Table 2.5 present an ovenfisame of the main
responses in a number of countries.

Main crisis response by country

Country Description of government intervention

South Korea . Announcement of a 32 trillion Won (approx. 18 billion Euro) support package to
shipyards and ship owners as part of an emergency economic policy,
comprising 12 billion Euros in loans and guarantees to shipyards and suppliers
(supply of working capital) and 6.7 billion Euros in direct loans and debt
guarantees to ship-owners (domestic and foreign).

Creation of a fund of some $3 billion (30% funded by government) to buy over
100 ships from Korean shipping firms.

The Korean Export-Import Bank has put aside 8.5 trillion won for loans to small
domestic shipbuilders. The government will encourage state-run banks to

provide guarantees for overseas contracts of troubled companies.

China . State owned COSCO, China Shipping Group and Sinotrans are supported to
pick up cancelled shipbuilding orders from state owned shipyards (CSSC and
CSIC.

State owned shipyards CSSC and CSIC support to carry out mergers and
acquisitions through capital injections and the creation of an industrial fund
Continuation of the stimulus package to expand annual shipbuilding capacity to
50 min DWT annually.

Specific measures, including competitive loans to ship owners to encourage
fleet renewal; increased and preferential credit facilities for foreign ship buyers;
(17%) subsidy on ship prices for domestic ocean going ships till 2012; access to
working capital for shipbuilders at preferential interest rates + mortgage

financing for ships under construction.

India . Build in India policy — proposal for a $2 billion loan packages to the shipping

industry connected to the idea of buying at domestic yards
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Country Description of government intervention

2007 subsidy scheme (30% subsidy) for orders secured till August 2007. Newly
proposed 20% subsidy from 2007 onwards.

Brazil . 2003 Build in Brazil directive;
Subsidized loans for costs of domestically built ships by BNDES (state

development bank)

USA . The USA economic stimulus package also contains a budget for the acquisition

of public support vessels such as ferries.

Turkey Stimulus plan including:

Commercial loans and credit facilities to build ships contracted before downturn;
Extended loan facilities by Eximbanks for exported ships;

Encouragement of public sector to follow a Build in Turkey policy for their own
ships;

Potential financial guarantees for companies in trouble.

Source: ECORYS based on CESA

Whereas some of the measures are mainly directed to oveticenssue of access to
working capital and financing for ship buyers, other mezssaspecially in China are
mainly intended to (artificially) enhance demand. The supgpaneating access to
financing, combined with the current reluctance of ship tianby European based
banks may also lead to a shift of ship financing towasia. This may stimulate a
further buyer concentration in Asia.

Box 2.9 Europe’s responses to the crisis in the 1970s

Also in the 1970s, Europe’s shipbuilding industry was hit hard by a crisis in world shipbuilding. At that time
mainly Europe and Japan were active in shipbuilding world wide. As a result the European Community
authorised operating subsidies to the shipbuilding sector that started at the early 1970s, and which resulted in
very high support rates. In 1987, with the Sixth directive on shipbuilding, these operating subsidies were
limited and gradually a phasing out strategy was adopted. This limited operating subsidies to 28% in the period
1987-88, further reduced to eventually 9% from 1992 onwards. The latter percentage lasted until 2000, when a
new framework on state aid to shipbuilding was introduced. The absolute amount of subsidies fell from 1.1
billion in 1990 to 550 million in 1998, with more than half of the subsidies directed at the cruise shipbuilding
industry.

Source : David Glen, Shipbuilding disputes : the WTO panel ruling and the elimination of operating subsidy

from shipbuilding

2.4 The structure of shipbuilding by main region

In this section the shipbuilding sector is analysed inendetail, for the various
shipbuilding regions. We assess Europe, South Korea, Claipan as well as a group of
emerging players, respectively.
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2.4.1 Europe
Ship construction
On the basis of their total orderbook the largest Europephughding countries can be

identified.

Figure 2.23 Relative position of 30 European countries regarding shipbuilding (orderbook in CGT, 2007)

20%

18% 7]

16% -

14% -

12% -

10% -

8%

6% -

4%

2%

Poland ]
Croatia [
Spain

Romania [ ]

0% . . . HHHHHDDDD=== : : : : : : :
10 2 03 19 2 X « s 8 S © @ £ &8 & X T > 8
55 6 2 € £ 8 o m 2 8 g & o S © > a8 > g S 5§ £
S g ©v = o 8 8 g v 2 8 53 © g 9 v Q 2 2 8 F
8 & € 5 S © Z S 2 o & > 3 9 g N © @ o = =

= £ X < o2 o o 3 S @ c

£ 8 s T 35 § X S 2 6 88 £ g = %] g 4 3

4 5} iy a zZ o a n 5 7] I
0] =
9]
=4

Source: Lloyd's Register-Fairplay
** CESA/VNSI

Germany and ltaly are traditionally the largest shipbogdiations in Europe followed
by countries such as Romania, The Netherlands, PolanatiZamd Spain. Turkey has
grown very fast and is now among the top four in Europe insteifrtotal order book.
This position is also confirmed by the new orders (taldg 2.

Table 2.7 New orders 2004-2008 by country in 1,000 CGT

‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008

Germany 1,540 2,406 1,414 1,253 589
Turkey* 628 844 720 924 409
Romania 437 717 210 938 249
Netherlands 536 974 991 1,445 245
Italy 1,285 326 1,067 1,239 49
All other 2,509
countries 6,389 8,511 7,714 6,787

Europe total 7,674 8,837 8,781 7,926 2,558

Sources: CESA Annual Report 2007-2008, CESA Shipbuilding Market Monitoring 2009 and Lloyd’s Register-
Fairplay

Table 2.7 shows that, while total CGT ordered was hovermgna 8 min CGT until
2007 (and in 2008 declined to one third of this level, mainly@maequence of the
economic crisis starting in Q3), the new orders for indiglctountries can fluctuate
substantially per year.
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A further differentiation by ship type (figure 2.25) revedls specialisation in the
different European countries.

Figure 2.24 CESA new orders in 2008 by main shipbuilding country per ship type
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SOURCE: Lloyd s Register - Fairplay

The total turnover in the European shipbuilding industry wa31iillion euro in 2007.
Regarding the distribution of this total, a slightly differicture can be identified than
when measures in CGT, again reflecting the differentekhip type specialisation for the
various countries. Poland and Croatia for example oirtipe ranking due to the
relatively lower value of ships produced in these coesitiin terms of production value,
Germany, Italy, Norway and the Netherlands are the topediiope, with annual
production values above2 billion, and Germany even abov@ billion.

4 CESA Annual Report 2007/2008, Turkey is added. It should be noted that this figure differs from the figure that is presented in
section 2.2 on the total production value of the shipbuilding sector (NACE 35.11), which comes to  42.9 billion for the
EU27 + Norway. The main explanation, apart from a different geographical definition, is that the latter figure also includes
all shipbuilding among which naval shipbuilding.
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Figure 2.25 Completions by European countries in value (2007, in million Euro)
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Source: CESA Annual Report 2007-2008 and Clarkson World Shipyard Monitor 2008

Key European players
and ownership patterns

Figure 2.26 gives an overview of the location of the largestgaan shipyards
(excluding Turkey). The German yard Meyer Werft is thgdat yard in Europe and
takes a 38th position in the world ranks with 1.155 milligsiTdn the total orderbook
(2008). Daewoo-Mangalia is second, and part of the largerakaempany Daewoo
Shipbuilding and Marine Engineering (DSME). STX Europe (fatynaker) has two top
10 yards in Europe in terms of orderbook. The STX Europeiyefrance has the largest
capacity in Europe and takes arf’ f®sition in the world in capacity terms for individual
yards®. Fincantieri in Italy has two yards in the sameaaard therefore ranks with the
top three companies in Europe.

%5 Clarkson Monitor Report January 2009
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Figure 2.26  The top 20 European shipyards as of January 1%, 2009 (orderbook in 1,000 CGT)

Source data: Clarkson; map: ECORYS

The position of the European yards is heavily testedtbhedast decades by Asian yards.
Nowadays, the 37 largest shipyards are in Asia (ing@forderbook in CGT9. To put
the ten largest European yards into perspective, eRd0d they together had a total
orderbook of 5.97 million CGT, which is only 46% of the orderbobthe world leader
Hyundai H.1. and only about 3% of the total world orderbook.

Table 2.8 Top 10 European yards by orderbook as of December 31%, 2008 (in 1,000 CGT)

Rank Europe ‘ Rank world ‘ Yard Country Capacity in CGT | Orderbook in CGT

1 38 Meyer W erft Germany 269 1,155
2 41 Daewoo-Mangalia Romania 128 1,025
3 70 STX Europe Saint-Nazaire France 409 585
4 74 Fincantieri Marghera Italy 219 548
5 84 Odense Lindo Denmark 302 505
6 88 Fincantieri Monfalcone Italy 238 485
7 89 Szczecin. Nowa Poland 191 473
8 92 Santierul Naval Romania 90 468
9 104 STX Europe Helsinki Finland 198 402
10 114 Brod. Uljanik Croatia 154 324
Total 2,198 5,970

Source: Clarkson World Shipyard Monitor January 2009

%6 Clarkson Monitor Report January 2009
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Box 2.10 Key players in Europe

Top four European Meyer Werft has a worldwide reputation in special purpose vessels. The company is especially well known for
Shipyards the construction of huge, modern and highly sophisticated cruise vessels. The company builds also car and
passenger ferries, RoRo ships and LPG tankers. The yard has over 2,500 employee557. With respect to their
strategy, Meyer Werft is mainly focusing on special purpose vessels and indicates no plans for mergers or

acquisitions. This typically illustrates their difference from Korean yards which try to differentiate.

Daewoo-Mangalia Heavy Industries s a joint venture between Daewoo Shipbuilding & Marine Engineering in
Korea and Mangalia Shipyard in Romania. The shipbuilding activity is mainly focused on handysize, up to
panamax bulkers and container vessels of 1000 ~ 2500 TEU, as their basis of new building activities®®. Repair
and conversion makes up a major part of their business. Being part of DSME, this joint venture is part of

focusing mainly focuses on the European market.

STX Europe ASA, formerly Aker Yards ASA, is part of STX Corporation from Korea. It is the largest
shipbuilding group in Europe and the fourth largest in the world. It operates 18 shipyards in Norway, Finland,

Germany, Romania, Brazil, France, Ukraine and Vietnam.

Fincantieri is an Italian company with a network of 10 shipyards. Fincantieri's core business is the
construction of cruise ships and large ferries as well as naval vessels including surface vessels (frigates,
corvettes, patrol vessels etc.) and submarines®. Its largest facilities, at Marghera and Monfalcone are both
constructing merchant ships. Fincantieri one of the few European companies with a differentiation strategy in

all kinds of ship types and along the supply chain. For instance, they have their own marine systems and

components company and are active in both newbuildings and reparations.

In addition to the limited number of key players also gdarumber of small and medium
sized companies are active in shipbuilding in Europe (see hax 2.

Box 2.11 SMEs well represented in shipbuilding

In the EU-27, some 4,800 companies are registered under NACE code 35.11, which is the sector of sea-going
shipbuilding. Of the companies with known size, some 83 percent are registered as small (less than 10

employees), micro (less than 50) or medium (less than 250 employees).

From analysing profit and loss accounts of these companies, it appears that in general, average profit per
employee is higher for medium sized companies than for large companies, while small and micro companies

have lower profit rates. Volatility of these ratios is however higher for smaller companies.

Source data: ECORYS based on AMADEUS database

Repair and conversion

The total production value of repair and conversion industgtisnated at3.5 billion in
2005°. This represents approximately 21% of the total productire of the European
new building market for ships.

5 www.meyerwerft.com

%8 wwww.dmhi.ct.ro

%9 www.fincantieri.it

9 CESA Annual Report 2007 -2008
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Figure 2.27

Regarding the turnover in repair and conversion, an alnmogasipicture can be
identified as for newbuildings. The top three players in ndding, Germany, Italy and
the Netherlands are also the largest countries in rapdiconversion, to be followed by
Spain, Poland and the UK. A relevant trend is that batv@2903 and 2007, the repair and
conversion industry turnover has grown with 60%, while the newlngildirnover

growth was 12%, thus indicating an increasing importahcepair and maintenance
activities.

Repair industry turnover of European countries between 2005 and 2007
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Source: CESA Annual Report 2007-2008

Although large newbuilding countries are also large repaitkere is a distinct pattern in
specialization in ship repair versus ship newbuilding in Eunafib,some countries
mainly specializing on ship repair while others fully corcaie on newbuilding
activities. Figure 2.28 indicates the relative importaricqegair compared to
newbuilding in terms of turnover by country. It clearly skdhat while Malta, Greece
and the UK, and to a lesser extent Portugal, are deedirzy the repair industry, while
on the other side countries like Finland, Norway or Caoare fully focused on
newbuilding.
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Figure 2.28 Share turnover in repair and newbuilding by European countries in 2007
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* No data available for Turkey and Finland

The top four countries with relatively more turnover fregpair than from newbuildings
have one characteristic in common. They are all locdtedjanajor shipping routes. The
repair industry is very much geographical oriented as &ffimently accessible by their
customers.

Marine equipment

Marine equipment is the key supply industry of shipyarde. Siipbuilding industry

works with large numbers of subcontractors, often rangetgieen 1,000 and 2,500
names depending on ship type and comgandcording to CESA, roughly 70% of the
total shipbuilding production is sourced mainly across thefgan network of small and
medium sized supply companiesTheir exact number is not known but estimates range
between 5,000 and 7,000 companies in Europe &fdfigure 2.29 gives some further
indication of the distribution of the number of companiesifierent marine equipment
subsectors, also in relation to main competing counffies materials group has the
highest number of enterprises.

1 BALance Technology Consultants, cited in IKEI 2009. This is strongly deviating from the automotive and aerospace industries
which tend to work with platform suppliers with less then 200-500 first-tier suppliers.

2 CESA Annual report 2007-2008

%3 BAlance Technology Consultants (2000); EMEC; CESA
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Figure 2.29

EU15 share in the marine equipment industry — number of enterprises

Source: BAlance Technology Consulting, 2000

Within Europe, the largest number of companies can be faxmohd the major
shipbuilding locations or in the main industrial cerftteSor the largest companies (in
terms of turnover) a different pattern arises as theseften be found located in
industrial centres, rather than shipbuilding afedigure 2.30 gives an indication of the
regional spread of marine equipment supply companies. @pdndicates that important
geographical clusters can be found in Germany, the Nethsrldaly, France and the
United Kingdoni®®".

% BAlance Technology Consultants (2000)

% BAlance Technology Consulting (2000). Competitiveness and Benchmarking in the filed of marine equipment

% It should be noted that in this specific map, BALance did not include Norway.

®"Itis noted that the BALance study dates back to 2000 and only covers the EU-15. After this year, no similar study has been
conducted and no other data was found presenting any recent developments and/or data on Eastern European countries.
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Figure 2.30 Geographical distribution of marine supply companies (2000)

Source: Based on BAlance Technology Consulting, 2000

The same regional pattern is confirmed by the productioraoine equipment. In terms
of turnover the major players in marine equipment in Eucapebe found in Germany,
the United Kingdom and Norway. Italy, The Netherlands, Feamzl Spain are countries
which are as also relatively large in terms of maropégment turnover.

Figure 2.31  Total production by country for EU-15 and Norway (mIn Euro in 1998)
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Key players

Box 2.12

Until the 1990s, Germany was the leading country in then@aguipment sector with a
world market share of 15-22%However, according to IKEI, the market share of
Germany has declined to around 15%nfortunately, no recent figures for the EU level
are available. Also landlocked countries such as Czegplulitic and Austria are reported
to have a relatively important marine equipment indd%try

Total European production value of marine equipmenttisiaied at 26 billion in
2004*. This represents a world market share of approx. 35-3686p&an companies are
mainly active in the fields of:
mechanical engineering including engines (26% of the European reguigment
production),
electrical engineering/electronics (18%), and
steel products (15%)

In comparison with Asian competitors, European industegpecially strong in high tech
related marine equipment. More specifically, theyrarmwned for propulsion, cargo
handling, communication, automation, environmental and se@ystgms. Also the
supply industry for the specialised cruise market can tmedfin Europ€.

Marine equipment supply of engine: dependency on ship type.

Within the main engine sector a rough distinction can be made between low-speed and medium-speed
engines. The first type is mainly used in bulk carriers because of their volume, they are mostly built close to the
yard building such type of vessels. Medium-speed engines are less large and can be more easily transported

across the world.

Source: Wartsila

Because of the very heterogeneous sector, it is difficligttthe top-20 players in the
marine equipment industry. Nevertheless, in some equipragegories it is easier to
identify the most important companies in terms of turnodervever, it should be noted
that the companies in this sector are internationaiatipg companies with offices
around the world.

Additionally, it is usual in this sector to work under hee, especially regarding the
manufacturing of large components such as engines. In othds Were are many Asian
companies working under license of European companies. Isettiion it is attempted

to give an overview of the most important European compaBésause of the specific
nature of the sector, Asian companies will also be takerarcount.

%8 Different sources give a different figures. IKEI (2009) reports a market share of 15% while BALance (2000) indicates a market
share of 25% in 1998.

%9 See: IKEI (2009). Comprehensive sectoral analysis of emerging competences and economic activities in the European Union:
Building and Repairing of Ships and Boats sector.

" The postion of Austria is not confirmed in the BALance study.

> Source IKEI 2009 based on ECOTEC 2006. BALance (2000) reports a figure of 19 billion in 1998.

2 BALance (2000) cited in IKEI (2009)

% IKEI 2009
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In the main engine sector, Wartsila (Finland) and MAN B&i¥sel (Germany) are
considered to be the dominant Euroepan players with liceaiemsr the world. These
licensees are mainly located in Asia, including SouthedpJapan and China.

Box 2.13  Leading marine engine manufacturers

7 See Wrartisla site, section “about us”

75 See Wartisla Annual report 2008, available at www.wartsila.com

® See MAN Diesel (2008). Marine engine IMO Tier | programme 2008 Available at www.manbw.com

" Drewry Shipping Consultants Ldt(2002). Insights into a lucrative market.

"8 Since this list comes from the 2002 Drewry Shipping Consultants report, the position of these companies might have changed
over time. However, no actual data was found.

™ http://www.wartsila.com/Wartsila/global/docs/en/about_us/twentyfour7/4_2006/engines_for_chinas_shipbuilders.pdf
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Figure 2.32

Figure 2.33

Ship type diversification in Europe

Since the fierce competition of Asian companies, Europeaipanies were forced to
diversify their product portfolio and focus on ships withlatreely higher value added.
If the current order portfolio of European shipbuilding islgs®d (see figure 2.32) large
shares for cruise vessels and container vessels canidednérom a global perspective
however, the European role in the container ship segment isleascimportant (see
figure 2.7). What the figure does confirm however is Eurogesialisation on higher
value, relatively complex ship types.

Orderbook CESA countries by ship type as per 31* December 2007 (% CGT)

other; 15,0%
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Ferries; 8,0%

Source: CESA Annual Report 2007-2008; calculations ECORYS

* estimated

Figure 2.33 shows the relative importance of ship types logtopbased on orderbook in
CGT in 2006.

Orderbook of main European shipbuilding countries by vessel type December 31* 2006 (based on CGT)

Product and Chemical Tankers
Ferries

General cargo ships

Other Non-Cargo vessels
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Source: IKEI Comprehensive sectoral analysis of emerging competences and economic activities in the European

Union: based on CESA (see Annex for detailed information). Military vessels are not included.
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From the above figure the following can be derived:
The container market is an important market for Eurepen though it is known that
Asian countries are many times larger. In this segni@tmany is the largest player
followed by Denmark.
Within the cruise market Italy, Germany, France anddfitilare key players.
The non-cargo vessel market is the third largest markéhithis category
specialised dredging and offshore industry vessels can be fobadNetherlands is
the largest builder of these types of ships, while Spamisiner up. The
Netherlands focuses in particular on dredgers, while Spewses on the offshore
industry. Norway is by far the largest offshore buiffdsut is not included in the
IKEI report™.
The ferry market is dominated by lItaly, Finland and Geyma
With respect to general cargo ships, the Netherlanésadbrig in Europe, and Spain,
although at a much lower level, is the runner up.

The following sections describe a number of specific 8igp submarkets which are
important for Europe. Subsequently these are:
- Cruise ships
Container vessels
Dredging
Off-shore
Mega yachts

With 15.2 billion euro on order in December 2008, ¢hese segmentepresents 33% of
the total European orderbook in etfraveasured in CGT, after a decline between 2001
and 2003, the orderbook for cruise vessels has increased 1808&eh&004 and 2008,
which is rapid, but slower than the growth in some other satsnAs a consequence, in
the same period, the share of cruise vessels in themotkl orderbook decreased from
6% down to 49%. This might imply that the overcapacity created in thisopewill affect
the cruise segment less than it will touch other segments

Cruise ships

8 Clarkson World Shipyard Monitor 2008

81 |KEI report does not include Norway in their analyses

82 Clarkson World Shipyard Monitor January 2009. Orderbook Europe total was 61.5 billion dollar, which is 46.66 billion euro on
January 1% 2009

8 |SL World Shipbuilding and Shipbuilders issue 9-10/2008
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Figure 2.34  World orderbook cruise vessels 2001- December 2008
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Source: Clarkson World Shipyard Monitor January 2009
Europe has been world leader in the cruise building indugtmyeiarly 40 years. The

cruise yards located in Finland, France, Germany tahgdurrently have a collective
share of 98% of the capacity and 91% of the world totakef orders in December 2008.

Table 2.9 Orderbook cruise vessels December 2008 by company

Value (
Shipbuilder Country No. Size (1,000 GRT) | million) of value

Fincantieri Italy 13 1,248 5,602 36.2%
Meyer W erft Germany 10 1,015 5,030 32.5%
STX Europe Finland/France 6 920 3,965 25.7%
T. Mariotti Italy 3 96 599 3.9%
Total Europe 32 3,279 15,196 98.3%
Fact naval de Marin us 1 32 190 1.2%
Irving Shipbuilding Canada 1 9 49 0.3%
Chesapeake SB us 1 - 23 0.1%
Total World 35 3,320 15,458 100.0%

Source: Ship repair Journal January 2009; calculations ECORYS

Assumed exchange rate euro-dollar 1,3180

Italy is the largest cruise vessel builder with some 40%eofvorld’s production.
Germany ranks second. France and Finland are the o#tieccrmise builders in Europe.
The abundance of specialist skills and sophisticatdtht®#ogy in areas such as
navigation and outfitting are part of their streffgth

Box 2.14 Key players in the cruise segment

With 13 new cruise vessels on order, Fincantieri is the largest cruise building company in the world. Its largest
individual cruise vessel to be delivered in 2009 is the Carnival Dream, with a size of 130,000 GRT.

The second largest cruise vessels builder in Europe is Meyer Werft in Germany. As of December 2008, they

8 Source: Contributions of cruise tourism to the Economics of Europe 2007
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Offshore vessels

Figure 2.35

Table 2.10

are the largest in terms of orders for the long run in 2011 and 2012.

STX Europe completes the top three of the world. STX Europe (formerly Aker) builds the largest cruise ships
in the world. The largest ship currently on order is the 225,000 GRT vessel Oasis of the Seas, which is to be
delivered in 2009. Consequently, the value per vessel is also the highest for STX Europe.

T. Mariotti is a new player in the world. For 2009 they have 1 cruise vessel on order, with 2 more in later

years.

With 9.3 billion euro on order on January2009, theoffshore segmentepresents 20%

of the total European orderbook measured in®%Lftie orderbook in GT of newbuilding
offshore vessels increased rapidly with 371% between 2004 and 298 higher than

the average growth of the world orderbdbk.

World orderbook offshore vessels 2001- December 2008
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Source: Clarkson World Shipyard Monitor January 2009

Together with Asia, Europe has a leading position in trehofe vessel building
industry. The yards in Norway, Spain and the Netherldadsa collective 39% share of
the world orderbook value and 19% of the world total of nedersr as per January 1
20009.

Orderbook offshore vessels January 1% 2009 by country

‘ Million GT

‘ No.

Country Value ($bn) Share of value

Norway 127 0.7 8.0 28.1%
Spain 55 0.3 2.0 7.0%
Netherlands 12 0.1 11 3.9%
Rest of Europe 59 0.2 1.2 4.2%
Europe 253 13 12.3 43.2%
China P.R. 264 0.6 4.6 16.1%
South Korea 15 0.1 1.6 5.6%

8 Clarkson World Shipyard Monitor January 2009. Orderbook Europe total was 61.5 billion dollar, which is 46.66 billion euro on
January 1% 2009
8 Clarkson World Shipyard Monitor 2008
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Box 2.15

Container vessels

Figure 2.36

Country ‘ No. ‘ Million GT Value ($bn) Share of value

Brazil 31 0.1 0.9 3.2%
United States 54 0.1 0.7 2.5%
Rest of world 389 1.1 8.4 29.5%
Total World 1,006 3.3 28.5 100.0%

Source: Clarkson World Shipyard Monitor January 2009

Key players in the offshore segment

STX Europe is one of the leading companies in the global market for offshore vessels. Its orderbook was
valued 3.22 billion euro (25.9 billion NOK) by Q3 2008. Mostly, its hulls are produced in Romania, while the
outfitting yards are in Norway.

Bergen Group is another Norwegian company active in the offshore segment. They had an 805 million euro
(6.5 billion NOK) orderbook in Q3 2008.

Keppel Offshore & Marine , based in Asia, but with facilities in Europe as well (in 2002 it acquired Verolme
from the Netherlands, since then named Keppel Verolme) has offshore vessel activities which are divided into
two companies, Singmarine and Nantong. As of the end of 2007, Keppel Singmarine had an orderbook of 19
vessels, for a total value of 730 million euro ($1.0 billion). For Nantong, the orderbook stood at 23 vessels
valued at 256 million euro ($351.0 million) at the end of 2007.

Source: company websites.

Thecontainer segmentwith 5.4 billion euro on order on Januafy2D09, represents
11.5% of the total European orderbook in 8uré/orldwide new orders for container
vessels increased rapidly between 2004 and 2008. In particudertiand for vessels
with a capacity above 8,000 TEU grew fast, while for vessalsller than 8,000 TEU,
the market was constant and even declined in 2008. Order bod& sletav that Europe
produces mainly smaller container vessels below 3,000 TEUh#rdl/ benefiting from
the global demand growth.

World orderbook container vessels 2001 — December 2008
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87 Clarkson World Shipyard Monitor January 2009. Orderbook Europe total was 61.5 billion dollar, which is 46.66 billion euro on
January 1% 2009
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Table 2.11

Dredging vessels

Table 2.12

Source: Clarkson World Shipyard Monitor January 2009

As already mentioned, the newbuilding of container vessels makasubstantial share
of the total newbuildings in Europe. Compared to worldllpvaduction however,

Europe has small share of only 8%. In Europe, Germaiiy isiggest container vessel
producer with the largest orderbook, followed by Poland.sHgment is dominated by
ship yards from Korea and China. As described edde box 2.2) it is increasingly
difficult for Europe to maintain its position in this segmh This is aggravated by the fact
that Europe is mainly active in the relatively smadlentainer vessels that show less
demand growth.

Orderbook container vessels January 1% 2009 by country

‘ No. > 3,000 teu

Country No. < 3,000 teu Million GT Value (billion) Share of value

Germany 10 67 15 2.8 3.1%
Poland 7 16 0.8 1.0 1.1%
Turkey - 22 0.3 0.9 1.0%
Rest of Europe 24 15 1.7 2.4 2.6%
Europe 41 120 4.1 7.1 7.7%
South Korea 438 44 41.2 53.6 58.5%
China P.R. 151 235 12.5 19.0 20.7%
Rest of world 108 63 8.8 12.0 13.1%
Total World 738 462 66.6 91.7 100.0%

Source: Clarkson World Shipyard Monitor January 2009

Until 2008, market demand fdiredging services exceeded the capacity of global
dredging operators. The dredging industry was booming lastieleBatween 2000 and
2006, the global industry turnover doubled to 8.3 billion Bufspecially, the Middle
East was a booming region with projects like ‘Palm Islamdl ‘The World’ in Dubai.
Furthermore, China became an important region.

Europe plays an important role in the dredging industrgmmfthe top five players in the
world, four are European.
Top five owner dredging capacity in the world 2006 by type (% of global capacity)

Backhoe, Grab and Trailing Suction Hopper

‘ Cutter Suction

Dipper Dredgers Dredgers Dredgers

World World % of World

position | % of world | position | world position % of world
Boskalis
Westminster Netherlands 1 10% 1 7% 3 11%
Van Oord Netherlands 5 4% 1 7% 1 12%
CHEC Consolidated | China 3 5% 1 7% 1 12%
DEME NV Belgium 5 4% 1 7% 5 8%
*1aDC
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Mega-yachts

Box 2.16

‘ Backhoe, Grab and ‘ Cutter Suction Trailing Suction Hopper

Dipper Dredgers Dredgers Dredgers
World World % of World
position | % of world | position | world position % of world
Jan de Nul Belgium ? ? 5 5% 4 9%
23%+ 33% 52%

Source: IADC, 2007

This has lead to high demand for new vessels, as wigt agjor investments in the
renovation and upgrading of equipnféntThe newbuilding of dredging vessels is a
relatively small industry. Within this segment, Europdasninant.

Key players in the dredger building segment

IHC Merwede from the Netherlands is world market leader in the construction of sophisticated and specialised
dredgers. They have a global market share of more than fifty percent, and gaining 774.3 million euro in 2007
from this segment. Their total orderbook was 1.43 billion euro at the end of 2007 of which almost half is related
to the dredging unit. Another emerging builder in Europe is Jan de Nul from Belgium, which delivered five

dredging vessels in 2007.

It is estimated that the total European orderbook afging vessels has a value of around
1 billion euro. This represents only 1.5% of the total Europederbook value of 61.5
billion eurd® in 2008.

Themega-yachtor luxury yacht' industry has been a fast growing segment the last
decade. From 1998 till 2008 the industry has grown with 2288units, it might seem
to be that the luxury yacht market is very small, as onlyv@di@ built in 2008, but the
total amount of money spent in this industry was nat fean $10 billion. This implies
that the average cost of a luxury yacht is around $11 milind this amount has not
changed substantially during the last years. These figuaiks this market very
significant in the world of shipbuilding.

8 JHC Annual report 2007

% Clarkson World Shipyard Monitor January 2009

A luxury yacht is defined to be all yachts which have a minimum length of 24 metres (80 feet)
92 2008 Global Order Book, Showboats

Study on the Competitiveness of the European Shipbuilding Industry — 2009 69



Figure 2.37

Table 2.13

Total world orderbook 2007 in units
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Europe is market leader in the luxury yacht industry, witheaket share of more than
65% in 2008. Yacht builders in Europe are concentrated i tted Netherlands,
Germany, and the United Kingdom.

Overview of major yacht building countries

Country Total length No. of projects Av length (m) Market share

(m) in new orders

in units (%)

Italy 15,080 427 35 46.6%
The Netherlands 3,196 65 49 7.0%
Germany 2,780 31 90 3.3%
United Kingdom 1,762 57 31 6.2%
Rest of Europe 2.6%
Total Europe 65.4%
USA 4,054 104 39 11.3%
Taiwan 2,093 71 29 7.7%
Turkey 1,589 38 42 4.1%
Australia 811 21 39 2.3%
China 674 23 29 2.5%
New Zealand 527 13 41 1.4%
Rest of world 5.0%
Total world 916 100%

Source: Global Orderbook 2008, Showboats International

Italy is the largest luxury yacht builder in the world, wé market share of more than
46%. The United States hold a steady second place withTHé&ther countries which
follow in the top-10 ranking all have a market share below 10%.réason why luxury
shipbuilding is so big in Europe is explained by the presehbgh-skilled workers and
high technology. The design of the yachts and its image @ tamt factors as well,
especially for Italian and Dutch design. These thingstbhegenake the quality of the
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Table 2.14

Box 2.17

ships, which is the most important factor for the buyarsvhom price most of the time
iS not an issue.

The largest yacht builders are presented in the table below

Top ten global luxury yacht builders (2008 orderbook by total length on order)

Rank ‘08 ‘ Country ‘ Tot. length (m) ‘ Unit ‘ Av. Length (m) Rank ‘07

1 Azimut-Benetti IT 3,603 98 37 1
2 Ferretti Group IT 2,845 89 32 2
3 Rodriguez Group FR 1,506 a7 32 4
4 Lurssen DE 1,400 14 100 8
5 Sunseeker International UK 1,386 48 29 3
6 FIPA Group IT 1,304 40 27 6
7 Sanlorenzo IT 1,059 35 30 9
8 Trinity Yachts USA 990 19 52 5
9 Camuzzi Nautica IT 965 23 42 16
10 ThyssenKrupp DE 884 10 88 10

Source: Global Orderbook 2008, Showboats International

What can be derived from the table above is that the Itgdieds are large scaled and
make normal sized yachts. This in comparison with Germahgre the really big yachts
are built, on average respectively 100m at Lurssen and 88hyssen Krupp. A reason
for this may be found in the fact that the German shigers also build other types of
ships, like naval ships, which have similar size. Theesfloey already have the
infrastructure and equipment to build larger ships, whielkes it easier and maybe more
efficient to focus on this segment of the luxury yacht matkethapter 4 the relevance of
clustering segments and the competitive advantages of doingiltthe further explored.

Another notable fact which can be derived is that in te#h&fands, which is ranked 3rd
measured by market share in units worldwide, many relatsrabll companies are

active. The largest Dutch company is listel] tieasured in total length built (Heesen).

Key players in the luxury yacht building segment

The biggest luxury yacht builder in the world is the Azimut-Benetti Group , an Italian company with its
headquarters in Genoa. The group became the largest by a takeover of Benetti by Azimut in 1985. After
Azimut-Benetti, the Feretti Group is the second largest yacht builder in the world. Feretti Group is an Italian
company as well, and produces yachts which vary in length from 8 to 80 meters. The French Rodriguez
Group is the third largest yacht builder in the world. This group has multiple international subsidiaries and

positions, i.e. in Italy, UK, Spain and Dubai.

2.4.2 South Korea

For years already, South Korea is world leader in shigiing. Their orderbook rose from
9.6 billion CGT in 1998 to 64.4 billion CGT in 2008.Except for dry bzdkriers and
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offshore vessels, in 2007 South Korea was orderbook leadearsintypes of vesséels
The Korean orderbook of tankers and LNG and LPG carrepresented a global share
of respectively 46, 59 and 77%.

Figure 2.38 South Korean shipyards activity 2003 - 2008
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Source: CESA Shipbuilding Market Monitoring (2009)

Figure 2.39 South Korean orderbook by ship type 2003 - 2008
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Key players in South Korea

Several major conglomerates are based in Korea. Theftaneboth shipyards and
marine equipment manufacturers, and many of them ayeele in various other
industrial segments.

% CARE Research
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Box 2.18

Korean key players

Hyundai Heavy Industries is world leader in terms of its orderbook. The South-Korean company has 10% of
the worldwide orderbook. The company has a large product portfolio, but produces mostly three types:
tankers, bulk carriers and full container vessels.

Their main shipyard, where production of both HHI and Hyundai Mipo is taking place, is in Ulsan. With nine
docks of H.I. and four docks of Mipo, this is by far the world’s largest shipbuilding area with the largest
capacity. Next to this, the company has yards in Samho and Gunsan, also in South Korea.

The company is areal conglomerate and is also active in other segments, such as the car industry. It has its
own supply chain incorporated. Regarding the production of engines, they have a joint venture with Wartsila.
Other components are mainly coming from their affiliate Hyundai Heavy Material Service. For repair works, the
company has a yard (Vinashin) in Vietnam.

HHI has a special business unit to serve the offshore market. Through this they offer a variety of services

including the newbuilding of offshore vessels.

Daewoo Shipbuilding & Marine Engineering  (DSME) is world’s second largest shipbuilder, with nearly 6%
of the total world orderbook. DSME's largest shipyard is situated in Okpo and is, in terms of dwt capacity, the
second largest shipyard in the world, after Hyundai's Ulsan facility. This shipyard is mainly focused on LNG
and specialised carriers. With its annual output and distribution in LNG carriers accounting for over one-third of
those worldwide, the company is ranking first across the world in this segment.

The company also has its own supply chain incorporated. In 2005, they opened a new yard in China called
DSME Shandong co. (DSSC). Through a joint venture, DSME is also established in Europe (Deawoo Mangalia
Heavy Industries (DMHI)). With a focus on both bulk and container carriers as well as ships repair, DMHI
delivers a variety of products and after sales service at this site. DSME envisages opening also a ship repair
yard in Asia. DSME also has a special business unit to serve the offshore market including the newbuildings of

offshore vessels.

Samsung Heavy Industries (SHI) has the third largest orderbook in the world and also the third largest
shipyard in the world (dwt). SHI's largest and only shipyard is situated in Geoje, South Korea. The company
produces mostly tankers and container ships, but is also aiming at LNG and offshore vessels. Samsung does
not have yards outside South Korea. Furthermore, they have also a separate division focused on offshore

activities.

STX Shipbuilding is the fourth yard group in the world. With two yards in South Korea (Jinhae and Dalian)

mainly focused on tankers and container ships. STX Shipbuilding is part of the huge conglomerate STX

Corporation. See also box 2.3 on internationalisation and globalisation in shipbuilding.

Marine equipment

The Korean marine equipment industry has grown in liile Morean ship construction.
The machinery and equipment industry began to take off iaghg 1980s as Korean
shipbuilding took a progressively larger share of the glotaaket. Industry growth has
been due more to supplying domestic shipbuilders rather theptmts*.

% |KJournal (2005) Localization: making it big with the shipbuilders. A profile of Korean ship Machinery & Equipment industry.
Available at http://www.ikjournal.com/InvestKoreaW ar/work/journal/content/content_main.jsp?code=4360216
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2.4.3 China

The Chinese shipbuilding orderbook rose from 1.9 billion CGT in 1082 billion CGT
in 2008, almost as large as Korea’s. Thus, the Chineseboadegrew more than two
times faster than the world orderbook in total. Witlersg governmental support in terms
of liberal regulations and huge investments, the Chinepbustling industry currently
ranks second in terms of its orderbook.

Figure 2.40 China shipyards activity 2003 - 2008
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Due to low labour cost and competitive prices, Europeanotaere been tuning in to
China’s favour. China especially has become world lesdde bulk carriers segment.
Its market is strongly export oriented. Low labour caestd preferential fiscal treatment
of exported ships have made China quite competitive in temational market.
Currently about 87% of its total orderbook is destined fopexmarkets.

1
China Shipbuilding & Repairing Industry Report0Z62008, research and market, 2008.
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Figure 2.41

Table 2.15

China orderbook by ship type
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Key players in China
The Chinese shipyards are mainly divided into two conglaegr&hina Shipbuilding

Industry Corporation (CSIC) and China State Shipbuilding Gatmm (CSSC). Both are
state owned and they dominate the Chinese market. Allsaiggards fall under these

two corporations.

Top three shipyards in China as of December 31%, 2008 (in 1,000 CGT)

World rank ‘ Yard Orderbook
Dalian Shipbuilding Industr. 3,698
8 Jiangnan Changxing 3,547
10 Jiangsu Rongsheng 2,904

Source: Clarkson World Shipyard Monitor January 2009

Dalian Shipbuilding Industries is part of CSIC while Jiamgaad Jaingsu are part of
CSSC.

Marine equipment

There are no production figures available on the marine mgumipindustry in China, nor
is there an association known that represents the Chineseraguipment companies. It
is known however that the marine equipment market has stoymgections with the
new-building of ships in China. It can be expected that thighincrease of shipbuilding
activities in China, the marine equipment manufacturinghave further developed as
well. In the 2002 Drewry Shipping Consultants Limited repos ¥as already expected:
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“China has a considerable potential to develop as a manufacturing base forema
equipment makers and this potential will continue to grow as Chineseaugtlipo
increases its market share and the sophistication of its vesgait *°

It is known that many Chinese shipbuilders are also actitleeimarine equipment
industry. Initially, — mainly because of the state-contrbikay of working — few joint-
ventures within China were set up. Currently however, tiseae increasing number of
manufacturers that licensed to Chinese companies to predyicengines of MAN B&W
and Yanmat, and propulsion equipment of Wartsild, and also Soutte&ioand
Japanese equipment manufacturers are seeking for moreattmpeVany marine
equipment suppliers are part of a yard, for instdast China Marine Equipmebeing
part of CSSC (formerly known as Hudong Heavy Machinery Compamiged).

2.4.4 Japan

Figure 2.42

The Japanese shipbuilding industry has been dominant inaib& ghipbuilding industry
since the 1970s. Between 1970 and 1990 the orderbook of Japan rosgpasedl on
technical inventions. Nevertheless since the 1990s they lostriagiet share to lower
cost countries like South Korea and, increasingly, China.

Japan shipyards activity 2003 - 2008
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Still, the Japanese orderbook has been growing over theelarst, be it less than the
growth of the global orderbook. Japan’s market share dediioed26% in 2000 to 17%
in 2007". Particularly from 2006 on, the share of Japan declined thiee@hinese
shipbuilding market started to increase.

s Drewry Shipping Consultants Limited (2002). New insights into a lucrative market sector.
% Drewry Shipping Consultants Limited (2002). New insights into a lucrative market sector.
" CARE Research
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Figure 2.43

Table 2.16

Japan orderbook by ship type
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Regarding the future perspective for Japan, the bulk asggment, in which they were
dominant for a long time, has suffered from heavy competiten China, which is now
world leader in this segment. Similarly, Japan may exp®re and more competition
from emerging countries like India and Vietridm

Key players in Japan
The three largest Japanese yards are Oshima, Tsuagidhmabari.

Top three shipyards in Japan as of December 31%, 2008 (in 1,000 CGT)

Rank world ‘ Yard ‘ Orderbook

12 Oshima S.B. Co 2,218
14 Tsuneishi Zosen 2,191
25 Imabari S.B. 1,476

Source: Clarkson World Shipyard Monitor January 2009

For years, Oshima Shipbuilding has been Japan’s largpbugtier. Their main business
is in handymax and panamax bulk carfferEsuneishi is one of the oldest Japanese
shipyards. This company has established local subsid@ari€ebu Island in 1994 and
Zhoushan China in 2003, and has set itself apart from dantestipanies by pursuing a
global strateglf°. Imabari Shipbuilding is the third largest company in Jap&mavimain
focus on bulk carriers and container vessels. With adb&khipyards in the group, the

% CARE, 2008
9 www.0sy.co.jp
% www.tsuneishi.co.jp
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Figure 2.44

Imabari Shipbuilding group rankd'én the world on total orderbo8R Tsuneishi, with
three yards, ranked"7

Marine equipment

In 2006, the total production of the Japanese marine equipmestriypequalled 1,084
billion Yen ( 9.8 billion). In the figure below, the output by equipment typshiown. As
shown in the figure, diesel engines, outboard motors arsl Raccessories are the most
important output equipment types.

Output of Japanese ship machinery industry products in 2006, based on output value.

Turbines
2.5%

Diesel engines

Parts & accessories 23.8%

17.3%

Fittings
13.4%
QOutboard motors
Nautical equipment 17.0%

4.9%
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Shafting & Il
afting & propellers 19%

4.2%

Mooring & cargo Aucxiliary
handling gears machinery
3.8% 11.2%

Source: JSMEA, 2007

2.4.5 Emerging shipbuilding nations

A number of countries can be seen as potential nellengars to the existing
shipbuilding nations. In this section a brief descriptiopresented of India, Vietnam, the
Philippines, and Brazil.

India

India is an emerging country in many sectors. As of Aug087, India had the fourth
largest orderbook of the world representing 1.2% of the taidtvmarket®, thus being
larger than any of the European shipbuilding countries. Hawewne of July 2008, they
were passed by the fast growing Vietnam and Philippinesa@ndow ranked sixtf.

1 Clarkson World Shipyard Monitor January 2009

PPFAS India shipbuilding industry
CARE Research

102

103
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Figure 2.45

Figure 2.46

India shipyards activity 2003 - 2008
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Since 2005, India grew very fast, particularly in 2007 and 2008. tHayies
shipbuilding capacity is still limited and therefore trderbook grew from a relatively
low base level. The country’s orderbook consits for twaltbf dry bulk and one fifth of
tankers.

Orderbook India by vessel type in 2007 (% dwt)

specialised °thers
%
vessels
10%

tankers
21%

dry bulk
66%

Source: CARE Research, 2008

There are several large players in India. See table 2.16e®e shipyards in terms of
their orderbook in CGT. A lot of new investments are salgetonade that will enlarge
India’s capacity.

%4 CARE Research
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Table 2.17  Top three shipyards in India as of December 31*, 2008 (in 1,000 CGT)

Rank world ‘ Yard ‘ Orderbook

54 ABG Shipyard 852
101 Pipavav Shipyard 407
125 Bharati S.Y. 279

Source: Clarkson World Shipyard Monitor January 2009

Box 2.19 Key players in India

ABG is the largest private shipbuilder in India. Ninety percent of the vessels is for export. They have an
expansion and acquisition plan to become an even larger player in India. Since 2005, their orderbook grew
over 1000% percent in terms of value.

Pipavav Shipyard is a new player in India and already has a larger orderbook than Bharati, another large
shipbuilder in India. In 2005, the two owners SKIL and IL&FS invested much money in the yard. The yard has
the distinction of being one of the five largest docks in the world and largest in the country. As of 2007, they

are also focussing on the offshore industry after investments by Punj Lloyd’s.

Vietnam

Vietnam is also a fast growing shipbuilding country, maom the basis of its low cost
labour sources. They ranked fourth in the world in tesfrgderbook on December 31
2008, before India and European players like Germany and Tlitkdgwever, the
production capacity is still very limited.

Figure 2.47  Vietnam shipyards activity 2003 - 2008
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Source: CESA Shipbuilding Market Monitoring (2009)

The Vietnamese orderbook consists mainly of bulk carrigidankers.

1% | loyd's Register Fairplay
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Figure 2.48

Table 2.18

Box 2.20

Orderbook Vietnam by vessel type in 2007 (% dwt)

others
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dry bulk
67%

Source: CARE Research, 2008

Like India, Vietnam is also enlarging its capacity anddwse noticeable players.

Top three shipyards in Vietnam as of December 31, 2008 (in 1,000 CGT)

Rank world ‘ Yard ‘ Orderbook

95 Ha Long Shipyard 428
109 Dung Quat Shipyard 373
110 Hyundai Vinashin 364

Source: Clarkson World Shipyard Monitor January 2009

The Vietnamese key players

All top three yards are part of the Vinashin company. This is a state owned shipbuilding company with 52
subsidiaries and 20 shipyards. Both Ha Long and Dung Quat are subsidiaries and Hyundai Vinashin is a joint
venture with Hyundai Heavy Industries. Ha Long Shipyard has the largest orderbook. Dung Quat is established
in 2006. Hyuandai Vinashin has the largest capacity in Vietnam. A large investment programme was
introduced to enlarge capacity of ten yards in 2007.

One of the objectives of Vinashin is to construct newbuildings with domestic material and equipment, which
would result in price levels some 60-70% of international competition'®.

Several European shipyards have also established facilities in Vietnam. Often these are through Joint
Ventures with local companies. An example is Damen from the Netherlands. Compared to Vinashin the

volume of these activities is still relatively limited.

1% BRS Shipping and Shipbuilding Markets 2007
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Figure 2.49

Table 2.19

Philippines

Thanks to foreign investments of particularly South Karé#anjin and Japan’s
Tsuneishi, the Philippines have realised a remarkable giowthipyard activity over the
last three years.

Philippines shipyards activity 2003 - 2008
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Source: CESA Shipbuilding Market Monitoring (2009)

As of 2006, new orders came in very rapidly, particularly-anjin Heavy Industries &
Construction in Subic Bay, which opened its new yard2868. In 2006, they started the
construction of their new shipyard and this resultedlarge orderbook even before
start-up. Perhaps the connection to the experienced mothpaogmave investors
confidence to place orders.

Top two shipyards in Philippines as of December 31, 2008 (in 1,000 CGT)

Rank world ‘ Yard ‘ Orderbook

22 HHIC Philippines 1,646
39 Tsuneishi Cebu 1,154

Source: Clarkson World Shipyard Monitor January 2009

Tsuneishi Cebu is active in the Philippines since 1994. It affdiate of Japan’s
Tsuneishi.

Brazil

The Brazilian shipbuilding sector had a very good year in ZDIO&Z country’s total
orderbook rose from 0.3 to 1.0 million CGT between 2006 and 2@0guilthis into
perspective, the latter is similar to that of a medgired European shipbuilding country
like Spain or Croatia.
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Figure 2.50 Brazil shipyards activity 2003 - 2008
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Brazil appears to be a niche player. Particularly, it presuéfshore vessels.

Figure 2.51 Orderbook Brazil by vessel type 2003 — 2006 (% dwt)
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Source: SINAVAL Shipbuilding Industry in Brazil, A new horizon

Box 2.21 Key players in Brazil

Atlantico Sul is a new shipyard in Brazil opened in 2008. It mainly focuses on offshore vessels. It is an affiliate
of Samsung Heavy Industries, one of the worlds largest shipbuilders.

EISA Shipyard is Brazil's second largest shipbuilder in terms of orderbook. It was established in 1995 and
builds offshore, port and military vessels .

The third largest Brazilian shipbuilder is STX Europe Brazil , a former Aker Yard. The yard only produces

offshore vessels as PSV and AHTS, and is part of STX Europe’s business unit Offshore & Specialized vessels.
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Europe’s dominant
position was taken over
bv Japan in the 70s ...

.. which in turn was
surpassed by South
Korea at the beginning of
this decade...

... and China entering
the stage 10 years ago

Increased role for marine
equipment
manufacturers

Figure 2.52

2.5 Conclusions

Historic trends

A century ago shipbuilding was dominated by Europe, havinglal waarket share of
some 80% at the beginning of thé"2fentury. In the 1950s this position was gradually
taken over by Japan, mainly due to a rapid growth of&panese economy and a
coordinated shipping and shipbuilding program. At the early 19&0sn and Europe still
dominated the world market with a combined share of some 90%.

In the early 1970s South Korea entered the stage. Thegafigred lower wages than
Japan or Europe and chose to position shipbuilding &ategt industry. Just as Japan
did before, a carefully planned industrial program was sefidssinitiated, leading to a
world market share of 25% by the mid-1990s and a worlddaosition as of 2005.
Although having shipyards since the 1940s, China is only beccardagninant player
since the last 10 years. The country’s economic boom togeithethe strategic choice to
develop heavy industry activities has led to a strong isergaglobal market share.

The role of marine equipment manufacturers has becomeimpoetant over time.
Originally most of the shipbuilding work was carried out atshipyards themselves.
With technological advance, the role of marine equipment indusis the supply
industry to the shipyards - has increased dramatidalhjle in the 1970s most of the
shipbuilding work was carried out at the shipyards theresenowadays the share of
marine equipment is assessed at 50%-70% of the produet, @aid can be 70-80% in the
more specialised segments. Close ties between equiigongpliers and shipyards
therefore exist.

Market shares in CGT completed and delivered by major shipbuilding regions from 1970 to 2008
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Europe still dominates
some specialised
seaments

India, Vietnam,
Philippines and Brazil are
new plavers

Marine equipment is a
heterogeneous
subsector...

Source: Clarkson™ (2009).

Large players dominate the market

The shipbuilding industry is dominated by a few large shipyarlds four largest yards,
all based in Korea, together account for some 25% of thkeetavhile the top-18, all in
Korea, Japan and China, covers 50%. The first Europedraaks 38 in terms of
orderbook (data of 2008).

Europe is active in many segments, and — notwithstandingvtérall dominance of
Korea, Japan and increasingly China - European compamissiladominant in a few
specialised market segments such as cruise vessels (9% sf@re), offshore vessels
(43%) and luxury yachts (65%). Also the military vesselsreeg is relevant in Europe.
In general, these segments are characterized by a higkedd@gspecialisation and high-
tech qualities, complex production processes, in combinafibrlimited numbers of
vessels of the same type that are to be built. As sudp&srposition can be
characterised as one of a specialised niche player.

Within Europe, four countries dominate the field in stopstruction: Germany, Italy, the
Netherlands and Romania. Turkey has entered the stabe am@mve of the world
shipbuilding boom of the last 5 years.

The top 4 European yards are Meyer Werft in Germany (builtbngainer and special
purpose vessels), Daewoo Mangalia in Romania (a subsidi®gewoo Korea, building
bulkers and container vessels), STX Europe (formerly Ak, ansubsidiary of STX
Korea, building cruise vessels as well as offshore shipoter types), and Fincantieri

in Italy (known for its cruise vessels and ferries). Wecomes clear from these yards is
that, even though the yards are located in Europe, ovipdras (partly) changed to
foreign (Korean) hands. As such, a clear globalisagodency can be observed.

New players are entering the stage. The last five yeatis, IVietnam, the Philippines
and Brazil have acquired substantial orderbooks and hawenedarger players than
most European countries. Partly this rise is dubechipbuilding boom that has now
come to an end; partly it has been realised by Kore&umpean yards investing in
facilities in these countries, as a means to combinediva high level skills with the
relatively low cost labour available in these countries.

A specific segment is the repair and conversion industryléfiine global fleet has
expanded, and technology has become more complex, this segmesblgesred in
importance. Location is important and most repaitresrare located along major
shipping routes.

The marine equipment subsector is highly heterogeneous andsafsisny relatively
small companies. Estimates range from 5,000 to 9,000 suppliddswicte. Many of
those are also active in other business areas, e.g. @aplane industry. Total market

7 It is noted that Clarkson data may be less reliable on recent data compared to CESA statistics. Especially data on changes

such as cancellations are not reflected in data directly but may have a delay. In this report Clarkson data is therefore only
used if CESA data is not available at the required time horizon or level of detail.
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value was estimated at57 billion in 2005. European companies account for 36% of this.
Some of the key areas in Europe are mechanical engin@seinding engines (26% of
European production value), electrical engineering/elecsdi%) and steel productsm
(15%).

..which does not depend  EUrOpean marine equipment suppliers do not depend on Eursippgard customers

g:lfumpea” demand only. Some 46% was exported. Furthermore several of the lewggranies have
assigned licenses to Asian manufacturers to produce fordhsites near to Asian
shipyard customers.
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PART II: Analysis of competitive position
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3 Approach/framework of competitive analysis

3.1 Framework competitive performance European shipbuildingsect
PART Il of this report covers the analysis of the competiposition of the European
shipbuilding and marine equipment sector. The overalldwmwonk used for the

competitiveness analysis is illustrated schematicalfigime 3.1.

Figure 3.1 Schematic overview of analytical framework competitiveness EU shipbuilding sector

COMPETITIVE PERFORMANCE
EU SHIPBUILDING SECTOR

The competitive position and performance of the Europeghbusitding and marine
equipment sectors can be viewed as the outcomes of dexosep of supply-side and
demand-side conditions. These relate, on the one hand, ttutht@si of the European
value chain for each sector (noting that the maringetgnt sector is itself an element of
value/supply chain for shipbuilding) and the situation of theevzahains of competing
suppliers. On the other hand, the performance of the shipbuddohgharine equipment
sectors must be set in the context of developments withifirtal markets for shipbuilding
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and marine equipment products and services, including ‘exogefactis’s such as the
overall macroeconomic environment.

Both the supply-side and the demand-side conditions are, irrflaenced by regulatory
(and other framework) conditions that shape the level andenaf competition within final
markets, and by the business models and strategies adogteddowithin the sector in
response to these conditions and in response to the owerglettive environment that
they face.

In the above schematic overview, these relations have beenaised into three main
blocks affecting the competitiveness performance of thetipbsilding industry:

I. Industry structure;

Il. Regulatory framework;

l1l. Competitive environment.

These blocks are separately discussed below.

3.2 Industry structure

The analysis of the industry structure is presentechap€rs 4and 5. This analysis will be
split into two main parts:
Analysis ofthe value (supply) chain and production processg€hapter 4). This part
focuses on the ‘internal’ dimensions of the European shipbuildahgstry. It discusses
specific characteristics of the production structure in$esfitompany size,
organisation of production processes, labour productivity asfdadsility. From a value
chain perspective also the trade patterns and impooifegpsition of the industry is
further analysed.
Analysis of access to resourcg€hapter 5). This part focuses on the production inputs
that are required in the sector and the access torescbrces (e.g. labour & skills,
knowledge and technology, intermediate goods and services, rawfizdsitals,
energy, capital and finance, etc.)

The primary aim of this industry structure analysi®ipitovide an understanding of how
European production is organised, where and how value-addedisd within the
industry, and to identify those factors that are thetimggortant determinants (drivers) for
value-added generation and enhanced competitiveness.

3.3 Regulatory and other framework conditions

Chapter 6 sets out the regulatory environment and ‘othaaridwork conditions affecting
the shipbuilding sector. It aims at assessing the public paticyonment that influences
the competitive performance of the shipbuilding and maringewnt sectors. The relevant
regulatory issues can be split into:

Competition policy related issuesThe general competition policy regime specifies

specific rules for state aid that are e.g. relevantihancing schemes (export credits

and guarantees) and innovation aid.

Other regulatory issues.These include specific international trade barriers\dstads

& classification, IPR regime, etcetera.
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Essentially, this assessment is concerned with tlaasers — both from a supply-side and a
demand-side perspective — in the general business environmentettbethat are or may
be influenced through public policy initiatives. This may uld measures/initiatives at
national, regional (e.g. European), or international kevel

3.4 Competitive environment

The competitive environment assessment (Chapter 7) wilsfon the assessment of market
conditions and the level and nature of competition and conygepitessures in the main
market segments. The analysis will be organised arttued core themes:
Market (demand-side) developmer{tsg. identification and assessment of the main
demand-side trends and developments);
Competitor (supply-side) developmeirfesg. identification and assessment of the main
supply-side trends and developments related to the main ttorpér European
products and services);
In addition to these two themes, exogenous conditions afffecioimpetitive environment
(e.g. globalisation, technology, environment, demographic changepenanomic
conditions, etcetera; these are addressed throughout tiisi@mdnere relevant.

3.5 Business strategies and policy responses

PART Il of this report draws conclusions on the findidigeie in PART | and PART II.
This is partly done by looking closer at thasiness strategieshosen in the European
sector. Alsocompetitiveness benchmarkings applied, providing a comparative
benchmark of the competitive performance and main competéss determinants both at
intra-EU level (i.e. relative competitive position andfpanance of main EU Member
States) as well as mainly extra-EU (i.e. relative cditipe position and performance of the
EU compared to major competitor countries/regions).

Finally, policy responses and recommendations can be derive
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Figure 4.1

4 Industry structure: value chain & production
processes

4.1 Introduction

The industry structure in shipbuilding has been split in tWferéint chapters. In this chapter
the value chain and production processes are analysedirig on the organisation of the
industrial production processes and trade patterns. Themagtec is directed at the access
to production factors or resources (production inputs), beicgsa to labour, capital raw
materials, knowledge and finance.

The primary aim of the analysis in these two chapteis fsovide an understanding of how
European production is organised, where and how value-addedisd within the

industry, and to identify those factors that are thetimggortant determinants (drivers) for
value-added generation and enhanced competitiveness.

4.2 Relative importance of the shipbuilding sector

The relative contribution of the shipbuilding sector to the GDfeasured by the total
shipbuilding production value as percentage of the total ®Dile for China, Japan and
Europe, shipbuilding’s contribution to the GDP is less than 1%onea this percentage is
4.5%.

Shipbuilding sector’s relative contribution the GDP
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Table 4.1

Source: see table 4.1

4.3 Production-related performance indicators

Different production-related performance indicators lvamused to provide an indication of
the competitiveness of the economic activity of the shipbuiloidgstry. These include
earlier indications of the market share (see chapteu2gléo data on the structure of the
industry such as size of companies, trade patterns, andéscindicators that indicate
labour productivity and profits levels.

As table 4.1 shows, we have not been able to identify one siogtee which includes
production related data for the calculation of all perfance indicators defined. In order to
make an as much reliable comparison between the main shipbuidiogs as possible,
the following considerations were adopted for selecting i@ sources:

As much data from the same source as possible
Quality/reliability of the data
Completeness: we aimed to have at least a full comparisdhfour main shipbuilding

regions for one year

Overview of sources for production related performance indicators

Region ‘ Data ‘ Main sources

employment Eurostat - Structural Business Statistics NACE DM35.11
companies Eurostat - Structural Business Statistics NACE DM35.11
economic indicators | Eurostat - Structural Business Statistics NACE DM35.11

EU27 profit Amadeus pan-European financial database
production in CGT CESA (CESA countries)

NACE DM35.11 = ship construction; marine equipment is fragmented in

shipbuilding Eurostat
scope Shipbuilding direct + indirect, marine equipment excluded
employment OECD — STAN Database for Structural Analysis
companies OECD — STAN Database for Structural Analysis
economic indicators | OECD — STAN Database for Structural Analysis

Japan profit n.a.
production in CGT CESA
shipbuilding STAN: C351 Building and repairing of ships and boats
scope Shipbuilding direct + indirect, marine equipment excluded
employment KOSHIPA annual reports 2008 and 2009, Shin & Hassink (2009)
companies KOSHIPA annual reports 2008 and 2009, Shin & Hassink (2009)
economic indicators | OECD — STAN Database for Structural Analysis

izl::; profit n.a.
production in CGT CESA
shipbuilding STAN: C351 Building and repairing of ships and boats
scope Shipbuilding direct + indirect, marine equipment included

China
employment CANSI - Analytical Report on Economic Performance of China's Shipbuilding

Industry in 2008, National Bureau of statistics of China - China statistical
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Table 4.2

Region ‘ Data ‘ Main sources

yearbook

CANSI - Analytical Report on Economic Performance of China's Shipbuilding
Industry in 2008, National Bureau of statistics of China - China statistical

companies yearbook

CANSI - Analytical Report on Economic Performance of China's Shipbuilding
Industry in 2008, National Bureau of statistics of China - China statistical

economic indicators | yearbook

CANSI - Analytical Report on Economic Performance of China's Shipbuilding
Industry in 2008, National Bureau of statistics of China - China statistical
profit yearbook

production in CGT CESA

shipbuilding Shipbuilding, ship accessory manufacturing and ship repairing and dismantling

scope Shipbuilding direct + indirect, marine equipment included

The following table shows some key shipbuilding production figunethBdmain
shipbuilding regions.

108

Key shipbuilding production input/output figures for the main shipbuilding regions, 2007 (NACE 35.11)

South Korea EU27+Norway
Number of persons employed 109,000 440,000 162,703 265,800
Number of