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Preface
In this thesis, the results of a study concerning the inefficiency in the naval shipbuilding industry are presented. The question was whether implementing joint product development and by learning lessons from the literature and the aerospace industry the sector could improve its efficiency and be more competitive. In order to get data about joint product development, the naval industry and about the cases of the Joint Strike Fighter and EADS, I carried out a desk research. Although this consumed a lot of time because some information was hard to find, I enjoyed learning about this specific sector.
While working at Ecorys Netherlands on a project about the competitiveness of the European shipbuilding industry, the naval shipbuilding sector caught my attention. The structure of the industry came to the fore as economically not efficient and driven by historical factors and secrecy. At that time I decided to conduct a more in-depth research about this industry, especially because I am also interested in competition subjects.
This thesis is the final assignment of my study Business & Economics with the master specialization Urban, Port and Transport Economics. Although I conducted this research on my own, this would not have been possible without the support and helpful comments of many people. In particular, I would like to thank Michiel Nijdam for his support and feedback during this research. He was always helpful and was able to fill my bag with motivation and clear views after our discussions. I also want to thank Johan Gille from Ecorys Netherlands for his help during the project and beyond. Lenneke, we spent hours in libraries writing of our theses, thanks for all support, motivation and comments even in the Thalys to Paris, it was very valuable to me! To my parents, you gave me the opportunity to study and always supported me, thanks a lot. And of course to the rest of my family and friends, thanks for all! 
Last but not least, Marijn. During the writing of my thesis, I made you my husband, and I am loving it! Thanks for all your love and support, you are a wonderful person!

Summary
The European naval shipbuilding industry differs a lot from the civil shipbuilding industry according to market structure, efficiency and competition. The market consists of so-called ‘national champions’ whose production is for the greater part based on demand from the national navy. This research is carried out to investigate whether joint product development is a good solution for the industry to overcome the problems and move towards a more efficient and competitive market. The literature about joint product development indicates that acquiring new skills and manage competition are main drivers for JPD, while unintended knowledge sharing is the biggest threat. The key success factors, also important for the naval shipbuilding industry, are the choice of adequate partner and building a good and trustful relationship with them. This is confirmed by the aerospace cases, while in both the EADS and JSF-case the choice of partner has been indicated as success factor. In the cases is also shown that establishing a good relationship between partners is valuable, as well as involvement from the government, both European and national. Implementing joint product development in the industry is a hard task, while there are considerable differences between the companies. All stakeholders foresee a major task here for the governments and the European Union, by creating a (legal) framework in which companies are stimulated to cooperate and by initiating more transnational shipbuilding programmes. In this way, the industry can move to consolidation, become more competitive and more efficient after all.
1 Introduction
“A man from Mars would be amazed and bewildered by Europe’s organization of its naval shipbuilding industries” – Keith Hartley, Centre for Defence Economics, University of York.
1.1 Background
In contrast to the European civil shipbuilding industry, the European naval shipbuilding industry can not be characterized as a free market. Most European countries with naval industries have national procurement policies (Hartley, 2006), and so block foreign companies to enter the national market. In practise this means that almost every European country with a navy let domestic firms build their ships. The national procurement policies in some countries also led to less competition or even to no competition at all. 
According to many economists, who adhere to the theory of economic liberalism from the famous economist Adam Smith, these circumstances will not lead to the best solution for the society as a whole (Adam Smith, 1776). One of these economists, David Ricardo, explains this in his book “On the Principles of Political Economy and Taxation” with the theory of comparative advantage. The idea behind it, also a  main argument for free trade, is this: “The value of a commodity, or the quantity of any other commodity for which it will exchange, depends on the relative quantity of labour which is necessary for its production, and not on the greater or less compensation which is paid for that labour” (David Ricardo, 1817). The result is that countries are better off when they trade for products it can get at lower cost from another country, than if it had made the product at home (www.econlib.org). This explains the sentence stated above, that even a man from Mars would be amazed by seeing the structure of the naval shipbuilding industry, being not efficient, not liberalized i.e. being a market where free trade is an utopia. 
This efficiency problem, caused by a lack of competition and the non-existence of a free market in the naval shipbuilding industry, is becoming more and more recognised the past few years. The European Assembly asked the governments of the WEU nations to "take the necessary action to coordinate and strengthen the capabilities of the European naval construction industries" and is “encouraging naval cooperation at technical and industrial levels” (EU, 2005). This report also pointed out that one problem in regard to cooperation consisted of the various different national procurement systems based on different regulations and working methods. IKEI, a Spanish research company who was commissioned by the European Union to investigate the European shipbuilding sector, draw conclusions about the naval sector like: “for the majority of the naval shipyards, the home market is still the prime source of income” and “European-wide solutions (for joint developing naval ships, HM) are not yet on the agenda, neither there is a development of transnational programmes involving more than two or three countries” (IKEI, 2009). CESA, the European Shipbuilders Associations, claims in a report in 2005 that “the European naval shipbuilding industry needs to work together closely to meet more effectively the requirements of the market within Europe and to maintain its current strong position in export markets” (CESA, 2005). However, this export market almost  only contains ships built for non-EU countries, and does not make the European market more competitive. 
Another point of interest for the sector is the costs of naval ships. Due to economic-driven factors (material, labour and equipment) and customer-driven factors (complexity, requirements and procurement rate), these costs has risen substantially according to RAND (2006) and Pugh (1993). IKEI argues that this fact requires collaborative solutions amongst European shipbuilders, in order to cope successfully with other competitors, also from outside Europe (IKEI, 2009). 
In several articles, solutions for the presented problems have been discussed. As said before, IKEI recommends European shipbuilders to take collaborative actions (IKEI, 2009). This can be done by Joint Product Development, as suggested by IKEI, the European Assembly and Hartley. In this case, shipbuilders from different countries together will develop a new warship for one or more countries. These companies can share knowledge, spread costs and might build more ships, in the case when more countries are involved. Liberalization is an other heard solution (Hartley, 2006). Countries should in this case first withdraw their procurement policies, because these policies hinder foreign companies to offer on national bids. Other solutions, such as mergers between (international) companies in order to make the market more competitive and privatization of state-owned companies are not widely acknowledged.
Eye-catching is the fact that many articles about efficiency problems in naval shipbuilding refer to aviation and the aero-defence industry (IKEI, Hartley, European Assembly, CESA). For example, CESA, the European Shipbuilder’s Association, states in a report that “compared to other defence sectors, e.g. aero-defence, the European naval shipbuilding remains dominated by national interests” (CESA, 2005). This suggests a narrow relationship between these two industries. Surprisingly, where the aero-defence industry succeeds in realizing European-wide, EADS, or even worldwide, Joint Strike Fighter, companies and cooperation’s, the naval industry still has no clue how to implement this well. However, according to the examples given before, Joint Product Development does seem to work in this type of business. 
Subsequent to the previous paragraphs and by looking at the aero-defence sector, Joint Product Development can be seen as the most logical solution to implement in the naval shipbuilding sector. For that reason, only this solution will be discussed in this thesis.

1.2 Research question
1.2.1 Research question
Considering the problems outlined in the previous paragraphs, and reviewing JPD as possible solution to solve these problems, the following research question will be answered in this thesis:
“Is joint product development a good solution which can solve the problems in the European naval shipbuilding industry?”

1.2.2 Sub questions
In order to reply to the research question, the essential information will be displayed by answering the following sub questions:
1. What does the current naval shipbuilding market look like?

2. What is joint product development?
3. What  lessons can be learned from Joint Product Development-cases in the aero-defence Industry?
4. Which conditions have to be met before joint product development can be implemented in the naval shipbuilding industry?

1.2.3 Methodology

To obtain the required information to answer the research question, the following methodology will be used. First, a desk research is applied to get insight in the military shipbuilding market. This gives answer to questions as; who are the key players, where are they located, how are the individual markets per country structured, etcetera. This has mainly been done during a study about the worldwide shipbuilding industry, carried out  by Ecorys and commissioned by the European Commission.  Next to that, a literature research is conducted to understand the term Joint Product Development (JPD). What is JPD, what are the main topics in this field of research, how can it be used, are subjects covered by this investigation. Third, another desk research is carried out to obtain knowledge about JPD in a similar defence market, the aerospace industry. Which lessons can be learned, why is it implemented in this market, are questions met by this research. Finally, the obtained knowledge by the previous researches will be combined to investigate whether JPD is a good solution to solve the problems in the military shipbuilding industry.
1.3 Outline

Chapter 2 contains an overview of the current European naval shipbuilding market, to get a clear picture of the market structure and the key players. Next, the literature about Joint Product Development (JPD) will be reviewed in chapter 3, to obtain a better understanding of JPD. In chapter 4, case studies from the European aerospace industries will be discussed to demonstrate that transnational development programmes also can take place in defence industries. The possible implementation of JPD in the naval shipbuilding industry is described in chapter 5. Finally, the conclusion will be drawn in chapter 6, where the research question will be answered by reviewing the previous chapters.

2 Market overview
2.1 Overview of the market

A rather specific sector in shipbuilding is the naval sector. This sector is different from a competitiveness point of view in a sense that it only partially follows regular economic market rules. It is much stronger dominated by “soft” political and strategic factors than regular commercial shipbuilding. One can think of the delivery of submarines from the United States to Taiwan, which makes China angry
. And also the historical background plays a role here, which makes that many countries ‘fear’ to share knowledge and products because of security reasons.
The naval shipbuilding market is segmented in different products and services (IBISWorld, 2007):
· Submarines 
· Surface combatants (incl. boats) 

· Auxiliary ships and boats 
· Repair and other services 

Some companies chose to specialize in one of the segments, but most of the companies opted to built at least two different kind of ships. Generally because the customer asked them to do so or to have advantages of scale economies, i.e. when the same weapon systems or hull can be used for another type of ship.
The naval shipbuilding market is a relatively stable market with a yearly output of around 1,950 units from 2002 to 2006. Hence that also small ships, like tug boats and petrol vessels, are included in this figures. The total value of the output in 2006 is almost $ 29 billion (€ 23 billion).

Figure 2.1
Market share in naval shipbuilding by region
 (in USD; 2006)
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Source: IBISworld, 2007 and Naval Technology.com
North America and Europe prevail in the naval shipbuilding market with a combined market share of nearly 85% (figure 2.1). There are some reasons for this dominant position. Firstly, the naval shipbuilding industry requires a highly-skilled workforce which can be found in these regions. Next to that, most countries desire domestic shipyards to build their ships, for the ships and the newest technologies are object of classified material (RAND Europe, 2004). The largest navy in the world is the US Navy, at a large distance followed by Japan, Germany, Taiwan, China, Britain, Korea and Russia. In this respect it should be noted that, although yet at its infancy stage, also naval shipbuilding in South Korea is growing rapidly, becoming major supplier of patrol and supply boats for navies. This is further stimulated by the ambitious naval shipbuilding program that has been initiated by the Republic of Korea Navy.
According to the picture above which shows that 58.4% of the world’s naval ships are produced in the United States, one would say, who buys these ships? Are European and Asian countries also buying ships from the US? The answer is; not at all! Nearly all ships which are manufactured by the American companies are destined to the US Navy (White, 2007). Not in the least because the US government is in favour of a ‘buy-American’ policy.  White also states that this made the industry lazy, outdated, and inefficient i.e. non innovative. This is also the case in Europe, according to many authors, among them Keith Hartley (Hartley, 2006).

Table 2.1
Output developments in world of naval shipbuilding

	
	2002
	2003
	2004
	2005
	2006
	Unit

	Industry Revenue
	23,830
	25,594
	27,112
	28,050
	28,996
	Mln dollar

	Industry Gross Product
	13,083
	14,077
	14,993
	15,708
	16,412
	Mln 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
	Mln dollar

	Ships built
	1,930
	1,937
	1,945
	1,949
	1,952
	Units

	Average ship price
	12.35
	13.31
	13.94
	14.39
	14.85
	Mln dollar

	
	
	
	
	
	
	


Source: IBISworld, 2007

In terms of dollar value there has been a significant increase in the average cost of a naval ship. From $ 12.35 million in 2002 to $ 14.85 million per unit in 2006. This is an increase of 20% over 5 years time. Partly this is due to exchange rate developments, but also an explanation can be found in economic-driven factors (material, labour and equipment) and customer-driven factors (complexity, requirements and procurement rate), which each account for half of the growth (RAND Europe, 2006). Let me just raise a question; can an explanation possibly be found in the fact that, like White and Hartley stated, the industry has become inefficient and lazy due to the factors mentioned before? 
The average price of $ 14.85 million has also taken into account al kinds of naval ships, from frigates to submarines. Accordingly, the dissimilarity in ships is an important factor in the amount of ship deliveries. As an example, figure 2.2 shows the production of naval ships of the Fincantieri Group in the years 2001 to 2008. 
The picture below demonstrates and explains the fluctuation in the amount of deliveries in the shipbuilding industry. For example in 2003, the naval segment of Fincantieri delivered 8 naval vessels. This seems like a very high amount and one would say; ‘this was a good year for Fincantieri!’. In contrast to 2004, when only 1 ship was delivered. One can see that the ships delivered in 2003 were, at least the largest share of them, mainly built in 2002 while only the end-phase takes place in 2003. In 2004, only 1 submarine was in the end-phase and was delivered, but the production of 4 other ships started and made the naval yards of Fincantieri Group productive. What also can be deduced from this picture is the manufacturing time of the various vessels. It takes more than two and a half year to produce a frigate, while a submarine can be finished within just more than a year.


Figure 2.2
Production overview of Fincantieri Group

[image: image2.emf]
Source: Fincantieri Annual report 2005
Now an overview is given from the world naval shipbuilding market and its striking characteristics. The next paragraph will give an in-depth portrayal of the most important European companies in this sector.
2.2 Major European companies

When looking at the European naval shipbuilding industry, it is striking that almost every country with a navy has its own ‘national champion’ who builds its countries warships. In this paragraph, we take a deeper look into the five major companies in this market. The biggest European companies who produce military ships can be found in the following table. 

Table 2.2
Major naval shipbuilding companies in Europe
[image: image3.png]Country Major Company Types of Warship

Denmark Danyard Aalborg DIF; PV

France DCN (11,000 employ es) ACNSCSDF

Germany HDW(submarines CS,DFF:PV
employees); ThyssenKrupp
(Blohm + Voss:frigates)

Greece Hellenic Shipyards DF:PV

Italy Fincantieri (10,000 employees) [ AC: DF

Netherlands Damen Shipyards (Royal €S, DFF
Schelde); RDM (submarines)

Norway Miellem & Karlsen DFF

Portugal ENVC PV

Spain IZAR

Sweden Kockuns

UK BAE; Vosper Thomycroft





D/F = Destroyers and/or Frigates, PV = Petrol Vessel, AC = Aircraft Carriers, NS = Nuclear Submarine, CS = Conventional Submarine

Source: Navaltechnology.com in Hartley, K., Consolidation in the shipbuilding industry
From the table above can be derived that every country has its own naval company. Especially the bigger countries in Europe, like France and the United Kingdom, produce many types of warships. This is mainly due to a history of war and colonialism. Already some consolidation has taken place in this industry, while Kockums from Sweden, Hellenic Shipyards from Greece and HDW from Germany recently have been taken over by ThyssenKrupp and together for TKMS (ThyssenKrupp Marine Systems). Also BAE Systems has merged with Vosper Thornycroft and thus is the only player left on the UK naval shipbuilding market. Although these mergers and acquisitions has taken place, in fact not much changed. For example, it must be stated that the Swedish Navy still let its ships being built by Kockums and so on.
It is chosen to give an overview of the important companies from the countries with major navies, viz. Italy, the Netherlands, France, Germany and the United Kingdom. First an overview graph is presented with key statistics about the major companies.

Table 2.3
Overview table of the 5 major naval shipbuilding companies in Europe
	Company
	Country
	Main  military customer
	# ships delivered 1999 – 2009 to main cust.
	# of operating companies
	Active in # countries
	Turnover of company in 2009 in EUR

	Fincantieri
	Italy
	Italian Navy
	33

	18
	3
	3.2 billion

	Damen Shipyards
	The Netherlands
	Royal Netherlands Navy
	7
	17
	11
	1.4 billion

	DCNS
	France
	French Navy
	N/A
	8
	1
	2.5 billion

	BAE Systems
	United Kingdom
	Royal British Navy
	N/A
	6
	9
	22.4 billion (1.3 billion is shipbuilding)

	ThyssenKrupp
	Germany
	German Navy
	38

	838 (27 are shipbuilding companies)
	51
	53.4 billion (1.6 billion is shipbuilding)

	
	
	
	
	
	
	


Source: Annual reports of the companies
It can already be concluded that the major companies have a quite different structure, when looking at the number of operating companies and the number of countries in which the company is active. Hence, ThyssenKrupp is taken as company as a whole which explains the large amount of turnover compared to the other firms. The amount of revenues which accounts for the shipbuilding activities ranges from € 1.3 billion to € 3.2 billion. This means that the firm with the highest shipbuilding revenues is just a bit more than twice as big as the firm with the lowest shipbuilding revenues.
2.2.1 Fincantieri

Fincantieri is present in many segments of the shipbuilding market. Cruise ships, luxury mega yachts, ferries and high-tech naval ships are built in the yards of this Italy-based company since more than 50 years. The Fincantieri Group has grown by taking over other shipbuilding firms in Italy and the United States and works together with a subsidiary in Germany. The yearly output, together from all 14 yards, was more than 3 billion euro in 2009 and is reached with almost 10,000 employees (Annual report Fincantieri, 2009). In the figure below, the different market segments of Fincantieri Group are displayed.

Figure 2.3
Market segments of Fincantieri Group

[image: image4.emf]
Source: Annual report Fincantieri 2009
The naval segment counts for almost 7%, measured in ship deliveries in 2009, with the delivery of 5 naval vessels. This in comparison to 2008, when the segment counted for 10%, but with only 1 delivery out of 10 deliveries from the whole Group. Accordingly, it depends from year to year how many ships are delivered and how many ships are taken into production. The main reason for these differences is the dissimilarity of the ships built.  I.e. it takes more time to build a frigate than it takes to build a small petrol vessel. See explanation in paragraph 2.1 about Figure 2.2 concerning building times and output.  

Over years, Fincantieri states to have delivered more than 2,000 vessels to the Italian Navy (Fincantieri company profile, 2010). With this amount they are the main client in the military segment of Fincantieri. Other clients are the navies of Peru and the United Arab Emirates. 
2.2.2 Damen Shipyards

Damen Shipyards is a Dutch company with operating companies in 11 countries. As most competitors, Damen is present in various segments of the shipbuilding industry. Ferries, offshore vessels, yachts and naval vessels are all made within the same company. To get an idea what is produced in a year by the Damen Shipyards Group, see the following table of deliveries in 2009 (www.damen.com, 2 July 2010). Naval ships and luxury yacht together only account for 4% of the output volume. It must be stated that, however this data is not available, the share of these segments in the value of the output must be much higher.

Table 2.4
Ships delivered by Damen Shipyards Group in 2009 

	Ship type
	#

	Offshore vessels
	11

	High Speed Craft & Ferries
	34

	Tugs / Workboats
	79

	Dredging & Specials
	11

	Cargo Vessels/Inland & Coastal
	 9

	Naval & Yachts
	6

	
	150


Source: www.damen.com
Damen Schelde Naval Shipyards (DSNS), formerly known as Royal Schelde (Koninklijke Schelde Groep, KGS), is one of the operating companies who produces military ships. It was an naval shipbuilding company, owned by the government and provences of the Netherlands before it became part of the Damen Shipyards Group in 2000. Smit et al. (2001) describe that Royal Schelde was close to bankruptcy at the time of the take-over and the Dutch Ministry of Defence agreed to buy their large ships at DSNS until at least 2015, only if complied with reasonable prices and conditions (Dutch MoD, 2000; Dutch MoD 2001). DSNS produces warships in two shipyards in Vlissingen and also uses a shipyard in Galati, Romania. The main customer is the Royal Netherlands Navy, who has ordered already seven generations of frigates and four generations of auxiliary vessels over 50 years. The picture below again illustrates the dependency of the naval shipbuilding division of Damen Shipyards and of the naval cluster on the Netherlands on the Royal Netherlands Navy. For DSNS, it accounts for even more than 50% of their turnover.

Figure 2.4
Dependency of turnover of the Dutch naval cluster on Royal Netherlands Navy


[image: image5]
Source: De Koninklijke Marine als maritieme leader firm (Hendrickx, F. et al. 2003)
2.2.3 Direction des Construction Navales Services (DCNS)
This French company is one of the biggest European shipbuilding companies. It is 75% owned by the French state, 24% in ownership of Thales (since March 2007) and 1% of the shares is in the hands of the employees (Annual report DCNS, 2008). Their operations consists of producing warships, designing security and information equipment, leveraging naval service solutions and they have their own (nuclear) energy unit. It is notable that DCNS, in contrast to most other companies in the naval shipbuilding sector, is primarily a defence company. While other firms, like the Fincantieri Group and Damen Shipyards, are shipbuilding companies with a naval shipbuilding unit, is DCNS a defence company with thus a special focus on naval warships and equipment and growing attention for (nuclear) energy. These variety of work makes them a bit more independent from their shipbuilding activities and the market. In 2008, 1 frigate has been delivered to a customer, which seems like a very low figure. This must be considered in the light of the foresaid and the picture of the production overview of Fincantieri in paragraph 2.2.1. Key customers, next to the French navy, include the navies of Australia, Brazil, Chile, Malaysia, Norway, Pakistan, Saudi Arabia, Singapore, and the US.
Striking is the fact that the CEO of DCNS, Patrick Boissier, states that ‘the projects of the forthcoming consolidation are now the prime focus of our strategic vision and operational priorities’. They want to play a pivotal role in it and see it as a ‘must happen’ to maintain the competitive position of the companies in the European naval defense industry. This can be seen as the first signals of awareness in the industry that something must happen to solve the problems in this market.
2.2.4 ThyssenKrupp Marine Systems
This German company already has undergone some massive changes in the past decade. Especially by merger and acquisitions, ThyssenKrupp has become a major player in the European market. The former competitors HDW, Hellenic Shipyards and Blohm+Voss are now part of the ThyssenKrupp-Group, which is particularly known for its technology and steel. The naval segment is thus not the core business of the company. 

Figure 2.5
TKMS organization chart
[image: image6.emf]
Source: ThyssenKrupp brochure Marine Solutions on www.thyssenkrupp-marinesystems.com (extracted 13-07-2010)
Several operating companies, Hellenic Shipyards, Kockums, HDW and Blohm+Voss,  are producing warships. In the past, these firms worked independently from each other before they were brought together in TKMS. This is the reason why three European navies, Greece, Sweden and Germany, are all main customer of the ThyssenKrupp Group. But still, in many cases the Swedish Navy let build its ships at Kockums shipyards, German ships are built by HDW and Blohm+Voss and Hellenic Shipyards carries out the Greek demand for warships (www.thyssenkrupp.com). TKMS delivered 3 ships in 2008, while they had an output of 7 vessels in 2007. Again, fluctuations in output are common in the naval shipbuilding industry.
2.2.5 BAE Systems
BAE Systems is a British company which is specialized in defence products. They are ranked second on the Top-100 list of largest defence companies in 2009 (www.defencenews.com). More than 95% of their revenues comes from defence related operations. BAE Systems is active in many different segments of the defence industry. It contains a large aerospace division, which is also involved in the Joint Strike Fighter project. Of course the naval segment is also important for them, as it accounts for at least 6% of the Groups’ revenue in 2009 (Annual report BAE Sytems 2009).
The company is divided into four business units; Electronics, Intelligence & Support; Land & Armaments; Programmes & Support and International. Most of the naval activities, i.e. the warship building ones, are accommodated in Programmes & Support. This business unit is only present in the United Kingdom and has a yearly turnover of 6.3 billion pounds. That represents 27% percent of the total Group’s revenues and 32% of the number of employees, so a considerable share of the Group’s business is achieved in the UK. As is the case with most competitors, BAE Systems is the largest supplier to the homeland defence, here the Ministry of Defence in the UK. From the 6.3 billion pounds of this operating group, 20% was achieved by naval activities, which is more than 1.2 billion pounds. (Annual report 2009) In 2007, BAE Systems has merged with the VT Group, also a British leader in naval ships. This makes them the only player left in the UK naval industry. 
2.3 Supplier Base
In Europe, it is quite different how the supplier base for shipbuilding companies is shaped. BAE Systems for example, has also a quite large technology division which can partly provide the products and innovation for the naval shipbuilding division. Also DCNS has some part of the supplies in-house, by there shareholding company Thales. On the other hand, shipbuilding firms like Fincantieri and Damen Shipyards are for technology subjects a bit more dependent on other firms, but have developed close relationships with suppliers through the years. In general, the products built in the shipbuilding industry and in the naval shipbuilding industry in particular are very complex, mainly due to armaments requirements and high-tech solutions. 

Accordingly, there is a large supplier base in the naval shipbuilding cluster. Many different companies are involved in the development and production of a ship. Especially because of the high share of technology solutions used in the ships and the demand for high-quality products and innovation, knowledge institutions and high-tech firms are involved (Hendrickx, F. et al., 2003). As example, the Dutch naval shipbuilding cluster is presented in figure 2.5. (See Figure 2.4 for the main Dutch suppliers).

Figure 2.6
Picture of Dutch Naval shipbuilding cluster
[image: image7.emf]
Source: De Koninklijke Marine als maritieme leader firm (Hendrickx, F. et al. 2003) in Blauw, M. (2008)
The DMO is the Defence Material Organization, i.e. the national navy. Because they are the demanding party, they acquire a major role within the cluster. They are the party who defines the requirements of future development projects, but is the industry behind who has to innovate and achieve the demand required. 
2.4 Conclusion

The question to answer in this chapter is: What does the naval shipbuilding market look like? The United States and Europe dominate the world market of naval shipbuilding with a joint market share of more than 85%. Most European companies can be characterized as shipbuilding firms with a naval section, apart from DCNS and BAE Systems which are ‘all round’ defence companies. The European naval shipbuilding industry is shattered over the countries with a (large) navy in their homeland. Out of historical positions, the navy of the mother country is still the most important client of the naval shipbuilding companies. This makes some companies, like DSNS, as well some suppliers quite dependent from their national navy. Economically spoken, this does not seem to be an efficient way of producing modern warships. Cooperation between these companies and joint product development may help to make the naval shipbuilding industry competitive in the future. What is joint product development and what are the (dis)advantages? The answer to this interesting question will be given in the next chapter. 

3 Joint Product Development
In the previous chapter is shown that the military shipbuilding market is far from a free market.  This is economically speaking far from efficient and costs governments and navies who buy ships more money than probably would be the case in a free market. The question is whether this is to solve by implementing joint product development. Therefore, we first have to answer the second sub-question, ‘what is joint product development?’
3.1 Definition

Joint product development is in the literature also known as cooperative product development and collaborative product development. There are also various types of joint product development to distinguish, from cooperation between different divisions of one organization to cooperation with organizations whose products are far from similar. It is understood as developing a product together with other firm(s) or division(s).
3.2 Literature overview
In the literature there are three main topics which occur in many articles. The first often mentioned topic is about reasons for joint product development and advantages of cooperation. Next to that, the disadvantages  and the threats of joint product development is raised frequently in the literature. Last issue which is named many times in the literature is about the success factors and implementation joint product development. These three topics will be discussed in the following paragraphs and will be used as a framework to examine the cases about joint product development in the aero-defence industry.
3.2.1 Reasons and advantages

In every economic environment, products, next to services, play a very important role. Without products there would be no trade, and without trade the world would be inconceivably different from what it is today. For a company, it is thus very significant to develop good products. Many companies have their own research & development lab where they develop new products, to be sure they obtain a competitive advantage over competitors. The gross of the products are developed by one company alone.

Figure 3.1
Cooperative agreements 1979 - 1985
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Since the end of the 70s, there has been a tremendous growth in international collaboration contracts (see graph above) (Contractor, 1988). At that point in time, companies started to realize that for several reasons they needed a partner to achieve their goals and be or stay competitive. Why do companies collaborate, most of the times even with competitors?
The first and foremost reason is that every single company has the intention to ‘emerge from an alliance more competitive than when it entered it’ (Hamel et al. 1989).
Next to that, collaboration between companies takes place because of the possibility to reduce developing costs and risks (Littler et al. 1995). Developing new products is a costly process. An enormous amount of money is spent by companies every year in order to maintain their competitive position. The development process takes a long time without even knowing whether the product will be a success or not. These insecurities lead to high risks for individual companies, consequently, more and more companies are willing to share the risk and costs. According to Lynch (1990), many alliances ‘are established to tackle inherently risky environments’.
Dealing with the research and development process, more reasons for joint product development can be found. Over time, product life cycles has rapidly shortened and technological changes are introduced faster. The pressure on the R&D department thus becomes larger and larger. Due to the shortened life cycles, the time in which can be capitalized on the product will shorten as well. In economic terms, the payback period has to decrease, so either the net annual cash inflow has to increase or investment has to decrease (payback period = investment / net annual cash inflow). Joint product development has proven to be an effective means of reducing development times, and thus can decrease the amount of investment or increase the net annual cash inflow (Dodgson, 1992 and Guy and Georghiou, 1991).  It is also very important to market your product ahead your competitor, because of these short life cycles. Collaborating companies can quicker adapt to the changing market environments and are together more competent to respond to changes in technology (Littler et al., 1995).
Moreover, collaborating companies can market new products quicker and better in several regions virtually simultaneously (Bruce et al., 1995; Dodgson, 1992 and Kent, 1991). Both companies usually have a marketing department, so they double their abilities and workforce. Especially when the cooperative partners are located nearby geographically different markets, this can be a huge advantage above competitors. 
The previous mentioned reasons do all have one similarity, companies simply bundle or double their assets and abilities in order to contain a competitive advantage. They share costs and risks and believe that the sum of the parts is more than one. However, companies also collaborate for other reasons, of which the common characteristic can be found in the word complementary. They work together with a company whom has skills or knowledge they can benefit from.
Companies collaborate in particular for skills and technologies they do not have themselves. They can take advantage of market opportunities for which the firm lacks technical expertise and the necessary skills (Littler et al., 1995). In stead of developing such market opportunities by their own, it might be easier and cheaper to work together with another firm. Cooperation also brings the ability to secure access to new technologies and skills (Hamel et al., 1989), especially to those which are difficult to develop. Besides, collaboration is a well-proved instrument to share or acquire new information for product development (Bruce et al., 1995). With new knowledge and skills, it might become easier to develop new products or build a relationship with a company to develop new products together. Satisfying customer requirements can, in this respect, also be considered as a reason for joint product development (Littler et al., 1995). A company needs to collaborate with other companies when they are lacking the skills and knowledge to produce the products their customers ask for. 
Next to that, some differences can be seen between different continents in the world. it is researched that Asian partners often join alliances for knowledge, new technologies and skills (Hamel et al., 1989). They use their partner to learn a lot new abilities, in contrary with Western companies who frequently alliances to avoid investments. By searching companies which already have the necessary skills and technologies, they do not have to spend a lot of money on it. Concluding, the outcome is the same, namely collaboration and joint product development, just the reason is different. 
Furthermore, it is discussed in the literature that firms collaborate to manage their competitive environment (Gugler, 1992). Through joint product development, the rival can be turned into an ally (Zajak, 1990). When a company is operating in a very competitive environment and wanting to reduce competition, it can be a good solution to collaborate with a rival firm. In stead of competing with each other, the former competitors are now cooperating. By doing this, the former competitor is no longer a threat to the firm. The collaboration of firms can also force other competitors into collaboration (Berg et al., 1982). By cooperating, these firms get more market power which can be threatening to other competitors. The other companies might become to small to compete at best and are thus pushed in collaborations as well. Bruce et al. mention the importance of imitation as well and state about this topic the following: ‘when competitors are in an alliance, a company may feel pressure to do so as well, it is regarded as crucial to competitiveness’ (Bruce et al., 1995).
In the meantime, a lot of knowledge can be obtained about competitors during the collaboration (Hamel et al., 1989). What is their working procedure, how do they test new products and other useful data can be acquired. It does not need any explanation that this is very useful information and thus a plausible reason for cooperation. 
At the same time that knowledge and information is of big importance for joint product development and pledges in favour of cooperation, it can be considered as a drawback of the same cooperation. In the next paragraph, the disadvantages and threats of collaboration are discussed, with a leading role for knowledge transfer. 
3.2.2 Disadvantages and threats
Like discussed before, in several reasons for joint product development is the acquisition of knowledge of great importance. For example when a firm lacks the knowledge and skills to manufacture a product, or to gain inside information about the abilities, skills etc. from a competitor. Literature shows that this advantage can change into a weak point when there are no clear-cut boundaries (Hamel et al., 1989).
The transfer of knowledge is a very delicate issue for companies. They try to obtain as much information from other companies as they need, but are reluctant to share information about themselves. Research about joint ventures and alliances indicate that this attitude is partly justified by looking at the reality.
A main disadvantage of collaboration is the threat, and practise, that employees of the company share too much knowledge and skills. Especially when there is no clear instruction about the type of knowledge and skills that can be shared and the range of it, other firms can achieve core skills and values about their competitor (Kyrki and Kortelainen, 2007; Littler et al., 1995 and Hamel et al., 1989). Consequently, the loss of the exclusiveness of these skills and knowledge, which are the basis of the firms’ competitive advantage, can bring massive damage to the competitive position of the company (Bruce et al., 1995). The other firm can now easily copy their products, their working method or use their knowledge for their own best interest. 
In this respect do Western companies have another disadvantage, viz. the fact that their skills are, on the whole, easier transferable and more vulnerable to be shared than Asian skills (Hamel et al., 1989). The reason behind is the type of knowledge that each different companies wants to achieve. Asian companies are more looking for new markets and acquire market information and marketing strategies from alliances, the soft competences, while Western companies want to gain more technological knowledge and manufacturing skills, which are often more difficult to transfer. 
Unintended knowledge sharing can partly be explained by the gap between management and executive employees (Hamel et al., 1989). The management of the firm signs the deal but the employees have to implement it. When the intentions and idea’s of the management are not communicated very well to the employees and there are no safeguards realized against leaking, the threat of sharing important knowledge is very high. 
By cooperating, companies thus get access to information about the other firm. It is not always preventable and does not harm the company per se. Under some circumstances it is necessary to share knowledge in order to come up with a better solution or product together. However, organizations and their employees have to realize that there is a chance that skills and information are transferred which the company uses in other business units as well (Bruce et al., 1995 and Hamel et al., 1989). One can imagine that this might be very harmful to the competitive position of the firm in other business area’s and to the position of the firm as a whole. Furthermore, distribution of too much information about future potentials and possible markets causes damage for the competitive position of the company as well (Bruce et al., 1995). 
Next to the threat of unintended knowledge transfer, another disadvantage of collaborative product development can be indicated. As a result of joint developing a product, the knowledge and the advantages of the new product, e.g. the new resources, are in ownership of both firms. They can both use it for other products, other markets and it cannot be used by a company exclusively for creating new market opportunities and competitive positions (Lorange and Roos, 1991). Besides, Lorange and Roos state, there is a threat that the new acquired information is used by the partner firm for non collaborative purposes. This undermines the collaborative agreement and can harm the trust in the cooperation, next to the damage it can cause to the position in the market of the other firm.
Joint product development is not only about sharing knowledge in order to create a new product. It is also about sharing responsibility and power, which leads to less direct control of the product development process. In general, this makes many managers unhappy (Ohmae, 1989). Also not favourable by managers is the fact that collaboration can lead to an absence of learning by employees (Kyrki and Kortelainen, 2007). This happens when partners have complementary skills, so they collaborate to combine both skills in order to make a new product. Both companies use the skills they are best in, so won’t learn new skills.
It is said that joint product development decreases cost and increases efficiency. On the one hand this is true, see also the discussion about reasons for collaboration in paragraph 3.2.1. On the other hand, however, most companies ignore the additional costs of the collaboration itself, which can be a significant amount (Porter, 1990). The decision-making process can be very time consuming, which indicates subsequent time costs (Farr and Fischer, 1992). Especially with large hierarchic firms, where the process takes longer and more senior management has to decide, these costs can be considerable. Bruce et al. state that ‘often administration – and management costs are not fully considered by companies’. They also argue that a loss of efficiency can be indicated in some alliances. To ensure that both companies contribute the same in order to make the collaboration work, one firm can leave tasks to the other firm, while being better and more effective in that specific task. It can be seen as ‘peace costs’, to avoid conflicts, a price has to be paid. 
Moreover, a threat to collaborating firms can be the establishing of an own agenda by the joint venture or alliance (Bruce et al., 1995). When it differs from the agenda from its parent company on essential point of views, the collaboration can turn into a rival in stead of a contributing subsidiary. Also Farr and Fischer have this point of view and state in their article that ‘some companies might be reluctant to create a competitor for themselves’. In this respect can also be looked at the point of view that ‘cooperation becomes a low-cost route for new competitors to gain technology and market access’ (Hamel et al, 1989), another drawback of joint product development. The competitor only joins in for some lacking knowledge, and immediately after task-fulfilment it starts to be the biggest rival again. 
To avoid these circumstances, what can be done to make joint product development or collaboration successful?
3.2.3 Success factors and implementation factors

As now the disadvantages and threats of joint product development are clear, the success factors of collaboration can be discussed. One would say that since the disadvantages are known, it should be easy to avoid them and create a successful collaboration. How different is the reality in which companies cooperate with each other.
Only 45% of the joint ventures were mutually agreed by the partners to be successful (Harrigan, 1986). That is not even half of all companies, which can be seen as a very dissatisfying result. Norburn and Schoenberg show outcomes which are even worse: 40% of strategic alliances failed to deliver the expected results (Norburn and Schoenberg, 1990). What is it that companies do wrong in collaborations and which factors are significant for success? 
Foremost, it is very important to protect the company for unintended lacking of knowledge. The threats of this phenomenon are discussed in the previous paragraph. Various authors acknowledge these and state that it is inevitable to determine the limits of the collaborative agreement, in order to prevent the firm for the risk of leakage of the firm’s skills and experience (Gugler, 1992; Hamel et al., 1989; Lorange, 1988). Hamel, Doz and Pralahad name various measures to combat it in their article ‘Collaborate with your competitors and win’ (1989). The first solution is to develop safeguards against it. This can be done by creating a limited number of gateways through which information can be transferred. One can think of a single office that is set up, only for research or activities related to the joint product development. The second key is a better instruction of employees. When they are well briefed and know which information they can share and which information has to be protected in any case, the threat of leaking knowledge can be minimized. 
However, employees has to understand how to acquire several skills from the other firm and to know what the weaknesses and strengths from their partner are, in order to make the collaboration a success for their own firm. A company is naturally looking for personal success as well, so must not lose touch with their own objectives for collaboration, which is most likely new skills and knowledge. The challenge is to acquire just as much information as is possible while still behaving as partners.
It is stated as a fact that the success of a collaboration can be very dependent on the behaviour of individuals and personal chemistry (Forrest and Martin, 1992). The choice of which people are involved in the collaboration is thus also distinctive. It can be beneficial to draw in an experienced employee, a so called collaboration champion or mentor, to make the collaboration work (Lawton-Smith et al., 1991).  Nevertheless, there has to be a limit to the number of employees who are allowed to share knowledge as well, to prevent a proliferation of information transfer on both sides. Hamel et al. advise firms who wants to collaborate ‘to impose restrictions and exclusivity clauses to limit the transfer of core technologies’ (Hamel et al., 1989).
Accordingly, it leads us to another success factor for joint product development, collaborative agreements. These have to be formulated in advance and subscribed by both companies (Farr and Fischer, 1992). It is a condition for success to appoint relevant rules into an collaborative agreement and to make sure these rules are measurable and detailed. The goals have to be defined clearly, the purposes and the responsibilities must be considered and accepted by all involved firms (Lyons, 1991; Lynch, 1990). The agreement preferably is binding for all parties, which prevents the companies for future ambiguity (Gyenes, 1991). In order to keep the agreement up to date and applicable to changed circumstances, there is a need for frequent appraisal and scope for adaptability (Bruce et al., 1995). Consequently, there is a want for recurrent communication between partners, to ensure that the participating companies contribute as expected (Littler et al., 1995). 

Fourth, there must be a trustful relationship between the collaborating companies which has to be build from the beginning. This can be done through communication and by respecting the agreed engagement (Littler et al., 1995).  Each company has to add something distinctive, like development skills, manufacturing capacity or access to distribution (Hamel et al., 1989). If the extent of contribution and benefits is not alike, a firm has to create the perception that the contribution is equal, in order to maintain the trust between the partners (Zajak, 1990 and Lyons, 1991). 
Next to that, the role of the management can ‘make or break’ a collaboration (Lynch, 1990). Bruce et al. state that ‘the allocation of management time and effort can have disproportionate influence’ and ‘the importance of senior management’s visible commitment to the collaboration is difficult to underestimate’ (Bruce et al., 1995). To make joint product development a success, there thus must be commitment by the management, but this commitment must be shown to the employees as well. In this respect, sufficient financial resources must be given by the management to the collaboration, to make the collaboration a success and as a proof of commitment to the employees. It has been researched that this is done too little by companies at this time, which can be seen as a threat to success (Lorange, 1988).
A sixth success factor is also related to the management, because the management makes the choice to cooperate with another company and with which company. It is seen as of great importance that a firm collaborates with an appropriate partner, because it is very costly to split while the foreseen objectives have not been achieved. Michael Porter disputes the following about this topic: ‘Most alliances are unstable and difficult to manage, only alliances that are highly selective (in choice of partner) will support true competitive advantage (Porter, 1990). An exhaustive search for the suitable company is thus no waste of time and money (Devlin and Bleakly, 1988). The cultures of the cooperating organization must be compatible as well as their working methods and style (Perlmutter and Heenan, 1986; Lorange, 1988). When the firms have the same working method, it is much easier to communicate, so the collaboration will likely be more successful. Bleeke and Ernst (1991) argue that companies who joint develop with existing activities or products of both parties, are presumably to have more success. It might be the case that these companies have a structure or working method which is very alike, so working together is easier, quicker and more beneficial than with dissimilar firms. It is also believed that when companies have similarity in experiences with cooperation, for example a very good experience, it has a favourable impact on the rate of success of the current collaboration (Harrigan, 1986). Same is stated by Farr and Fisher by saying that ‘the value of general experience of collaborations is a factor that enhances the probability of future collaboration successes’ (Farr and Fisher, 1992). Concluding, the choice of partner for collaboration should be taken very seriously by the management of companies, as it is of decisive importance for the likeliness of success of a collaboration.
At last is argued that the alliance is likely to be more successful when partners manage to pool  many different competencies, than when partners have both just little competences or the same competences (Blonder and Pritzl, 1992). This can be explained by the simple reasoning that more different competences can lead to more distinctive and innovative products. Also the fact that it is crystal clear which company contributes what skills and knowledge, without arguing whose skills are good or better, might play a role.
3.3 Conclusion
The main advantages of joint product developing are acquiring new skills and knowledge which a company lacks to develop new products and managing competition. However, the acquisition of knowledge by joint developing new products also causes unpleasant side effects as unintended knowledge sharing and creating a new competitor for itself. This can be prevented by being selective in the choice of collaborating partners and to safeguard the knowledge transfer by formulating detailed collaborative agreements. 

In the next chapter, examples of the implementation of joint product development in the aero defence industry are discussed, also by looking at the outcomes of the literature research and by discovering new reasons, advantages and success factors in order to come to a final judgement whether and how joint product development can be implemented in the naval shipbuilding industry in Europe. 
	Reasons
	Disadvantages
	Success factors

	R1. Profit
	D1. Costs of joint venture
	S1. Prevention of core skills

	R2. Reduce cost & risk
	D2. Unintended knowledge sharing
	S2. Qualified and experienced personnel

	R3. Market conditions
	D3. Creation of own competitor
	S3. Accurate contracts

	R4. Obtaining skills & knowledge
	D4. No exclusivity of obtained knowledge
	S4. Don’t loose touch with own goals for success

	R5. Manage competition
	D5. Difficulties with control of joint venture
	S5. Create a trustful relationship

	
	D6. Employees don’t learn new skills
	S6. Support and attention of management

	
	
	S7. Choice of adequate partner


The matrix above will be used as guideline to discuss the cases in the following chapter.
4 Case Aerospace Industry
4.1 Introduction

Joint product development is not frequently implemented in the European naval shipbuilding industry, while it has become a quite common phenomenon in the European aero defence industry. What causes this difference and how is joint product development made possible in the aerospace industry? In this chapter the cases of the Joint Strike Fighter and of the European Aeronautic, Defence and Space company, EADS, will be described and discussed. These cases are compared with the matrix shown in chapter three and new reasons, advantages and success factors will be detected. 
4.1.1 Relevance of the cases 
The cases of the Joint Strike Fighter-program and the EADS company has been chosen for several reasons. First, the special link that both cases have with defence industries. The Joint Strike Fighter is an aircraft which is only developed to be used by armies, while EADS is an European company whose main activities lie in the field of designing aircrafts and developing other space activities, generally in cooperation with other defence companies or armies. The second reason why these cases are relevant to this research is the organization structure of this program and company. Both are initiated by different shareholders who try to achieve their aims by joint product development. Interesting fact here is that the Joint Strike Fighter program is an initiative of the US government, while EADS is a private initiative. Possible differences in reasons, advantages or success factors of joint product development can so be discovered as well.
Keith Hartley also relates the problems in the naval shipbuilding industry to the Joint Strike Fighter and other air defence projects like EADS (Hartley, 2006). He refers to the aerospace industry as ‘a classic example among defence industries where European and international collaborations has been successful’. Obviously, this fact intrigues in such a way, that it would be curious not to investigate cases from this industry.
4.2 Joint Strike Fighter - Case
4.2.1 Introduction 

In 1994, the US government decided to launch a program for the development of an aircraft which could replace all current strike aircrafts from the Air Force, Navy, Marines and from possible participating US allies as well. The participating countries, next to the US are: Australia, Canada, Denmark, Italy, The Netherlands, Norway, Turkey and the United Kingdom. This program is already unique in its aim to develop one aircraft for all army division, as all different army divisions used to avail themselves of special aircrafts, made for special purposes occurring in that division. The Joint Strike Fighter will replace and complement the aircraft named in the table mentioned below, as well as the Harrier-aircraft from the UK-army and the aircrafts from other allies. The US Department of Defence expects to have integrated around 3,000 of the strike fighters by 2026 and that additional sales to U.S. allies could approach 3,000 aircraft as well. (RAND Research, 2001) To be clear, the order to joint develop a strike fighter aircraft was given by the US government, but it is left over to the aerospace industry to shape the cooperation.

Table 4.1
Expected airplane replacements by the Joint Strike Fighter

[image: image9.emf]
Source: Department of Defense data, found in US Governmental Accountability Office (Report: Plans to enter production before testing)
The first phase, in which two competing companies were selected to develop a concept strike fighter aircraft, started in 1996. The concept aircraft had to comply with many demands from the side of the US government. The demands were laid down in so-called Performance Based Specifications (PBS). This means that it is determined what the new aircraft must be able to do or have, but it is not specified in which manner this is reached. An example: in PBS is specified that the new strike fighter must be able to detect other vehicles (aircrafts), but it is not said that it must be done by radar technology. (bron:) The advantage of this way of tendering is that competitors are triggered to develop new, high standard and out-of-the-box technologies to win the order. At the other side, it gives the developers a lot of freedom to come up with new technologies which could be used for other products as well and to compete at another level. The competing companies, Lockheed Martin and Boeing, both developed a different aircraft, respectively the X-35 and X-32. 
After the concept phase, the Engineering, Manufacturing and Development (EMD) phase started. The US government decided in the end of 2001 to choose for one of the two developed aircrafts. The strike fighter of their choice was the X-35 from Lockheed Martin. From that time on, Lockheed Martin was to develop the strike fighter further and to cooperate with other sub-contractors, also from abroad, especially from countries which are participating in the project. 

Figure 4.1
Cooperating companies in the Joint Strike Fighter-project
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Source: Lockheed Martin Progress Report 2003

The picture above shows the many different countries and companies who are involved in this joint product development project. For example, the United Kingdom is at least represented by the big defence company BAE Systems while The Netherlands are represented by Fokker and a Dutch PHM Consortium. 

Figure 4.2
Initial developing and production scheme
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Source: Joint Strike Fighter Program Office in RAND RESEARCH

From the scheme follows that the first aircraft of all three types was set to be delivered by the end of 2008, beginning of 2009. Also, the testing phase was to be completed by 2012. These dates has not been reached, and the schedule has already undergone several delays. It would go too far to investigate the reasons behind the delays in depth, but it is widely acknowledged that the testing phase of the aircraft is a major cause of the delay.

Table 4.2
Changes in major milestones
[image: image12.emf] Source: GAO Analysis of DoD data in JSF: Additional Cost and Delays
In the table above can be seen that the testing phase is only completed by March 2015 in stead of by the end of 2012. The full production decision will not be reached before April 2016. Hence, this does not mean that production only just starts at that date because he first production will start earlier. Only the full production will get started when the testing phase has ended, logically because the whole developing phase has come to an end by then.
4.2.2 Reasons

One of the US governments’ aims was to reduce the (development and purchasing) costs of new aircrafts (R2) (Smith et al., 1999). Over time, aircraft cost has increased substantially while the defence budgets have decreased since the end of the Cold War (Guay and Callum, 2002). This is also acknowledged in Augustine’s law of techflation, see graph below, which predicts that aircraft unit cost will rise so substantial in the coming years that in the future it would not be affordable any more to develop new aircrafts. The JSF-project is one of the projects that breaks with this law. Among other things, it is admitted by various authors that this is probably caused by joint developing (RAND Research, 2003; Lockheed Martin, 2003)

Figure 4.3
Augustine’s law of techflation
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Source: Robert Struth Jr. in Systems Engineering and the JSF
Next to that, it gives another reason for the US government to decide to make this project a joint product development. For them, it is much easier to fight “shoulder to shoulder” with their allies when they all make use of the same aircraft and equipment. (R6) The scale economies that occur as well are also of great importance. 
Joint product development in a project with so many subcontractors strengthens the industrial base of the project (RAND Research, 2003). (See picture in paragraph 4.2.1 for list of subcontractors). Many subcontracting companies have specialized in one particular part of the Joint Strike Fighter so consequently the aircraft is built with very high quality parts. There is also much knowledge attendant in all these companies, if this can be shared in an effective manner, it can be of large influence throughout the project on the quality of the strike fighter. (R7)
Following, the subcontractors have reasons as well to join in this project. In a Dutch newspaper, the authors claimed that the Joint Strike Fighter is a source for innovation in the Netherlands. The worldwide acknowledged aviation industry there can benefit from joint developing within the JSF-project (Financieele Dagblad, 10-08-05). Especially by obtaining new knowledge which can be used in other aviation products, the innovative industries will benefit much (R4). 

According to this, defence companies can use the contacts and knowledge of the JSF-project to get into new aviation projects and (new) other clients. I.e. companies can use the prestigious project to get access to new markets and clients (R3) (Financieele Dagblad, 10-08-05). 

Furthermore, the way in which the US government organises the development- and acquisition stage is very successful as well (RAND Research, 2003). Several companies work together and can come up with new and high standard technologies which they probably could not have developed on their own. Next to that, the cooperating companies can apply their best staff to this prestigious project, which makes the project even stronger and likely to be successful (Struth, R., 2000; RAND Research, 2003). (R4)
For the image of defence companies, or even for the image of a country as a whole, it can  be beneficial to get involved in prestigious projects as the Joint Strike Fighter is, researchers argue (Financieele Dagblad, 10-08-05). They name as example the position of the Dutch companies in the international aviation industry. By participating in this project, they maintain their important position, and probably even extend it. (R8). 

The Joint Strike Fighter is not only a success story, the disadvantages of joint product developing an aircraft with so many companies and countries will be discussed in the next paragraph.
4.2.3 Disadvantages

As the project is still fully in service, it is hard to find disadvantages brought up by stakeholders in the project. It is known that it is not clever to criticise companies or other parts of the project as the first product still has to be sold. But there are some outsiders who have looked at possible disadvantages from the JSF-project.
The US government is the client of the JSF-program, but the initiator as well. As seen in the former paragraph, the government is involved in the development process and therefore in decisions as well (Struth, R., 2000). This does not give Lockheed Martin and the other subcontractors all freedom they want and can slow down some processes. P.e. the decision making process, because most governments are known for their bureaucracy in decision making. Delays like this can be harmful for the project. (D5)
Joint product development per definition brings on extra management complexity and thus is more time, money and effort required (RAND Research, 2003). Different companies have different locations, views, strategies and so on which can be conflicting and have wasting of time and money as a result. (D5)
4.2.4 Success factors

Northrop Grumann, BAE SYSTEMS, Pratt & Whitney and General Electric are the most important subcontractors. Together with Lockheed Martin and the JSF Program Office they constitute the JET, the JSF Effectiveness Team. The team developed enterprise guiding principles to ‘help effectively guide behaviour (of the stakeholders, HM) and build a performance based culture’ (Lockheed Martin, 2003). This must guard the project from unexpected delays and difficult decision-making process.  (S8)
Specifying Performance Based Competencies in stead of strict requirements can be seen as a factor of success. It enables companies to develop themselves further and also develop the systems where they are most good at. Innovation and the power of knowledge which is already inhouse can be used to the maximum in this way. (Struth, R., 2000). (S9)
Management of the companies should be involved as a motivational factor. They can in this manner improve the work environment for the employees so that performance and commitment will be high (S6) (Lockheed Martin, 2003). They see the international partners as a key asset, otherwise it would not have been possible to carry out such a large project as the Joint Strike Fighter is, simply because capacity is lacking in many fields. 
Also an  advantage can be the position of the US government as customer, being involved in the development process (Struth, R., 2000). When there are conflicts between some contractors, the US government can raise its voice and give their view or optimal solution. This is beneficial either for the government, as it has a ’last say’ in fundamental issues, as for the contractors, as it prevents them from delays. (S10)
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4.3 European Aeronautic, Defence and Space company - Case
4.3.1 Introduction 

EADS was founded in 1999 by the merger of big European defence companies, namely Aerospatiale Matra from France, Dasa (DaimlerChrysler Aerospace) from Germany and the Spanish company CASA. By being a merger, EADS is as a matter of fact already on stage after joint product development. But to show how industries can develop over time and because EADS is still joint developing products, this case is part of the research. 

Like the whole aerospace industry, these companies were already cooperating many times and even had joint ventures with each other, of which Airbus is the most well known company. The shareholder construction just after the merger is shown in the figure below.

Figure 4.4
EADS shareholder structure
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It can be concluded from this graph, that the French government has quite a large share in EADS, the more because the government is also shareholder from Lagardère. The Spanish government has its shares in Sepi. So although this merger is initiated by private companies, the governments also take part in the game, as they do in the JSF-case as well. 
The case of EADS is interesting, because they are still cooperating in many joint ventures, while it has been founded on joint ventures itself. In this research, it can lead to eye-catching new facts and gives us insight in how a market can develop after having much joint product development inside. The figure below, the aerospace defence market just after the EADS-merger, shows us that the whole market is interweaved with each other. 

Figure 4.5
Overview of cooperation in the aerospace industry
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Three big companies are the so-called European ‘champions’ and are connected through many joint-ventures, aside some smaller and specialised companies which nearly all have other core markets.

Why have these companies decided to cooperate at first and to merge at last? There must haven been reasons for that. There must have been downturns as well, which were presumably outshined by the advantages. Some reasons and disadvantages are already indicated in chapter 3, but others emerge by studying this merger. Also some success factors are indicated in the coming paragraphs. 
4.3.2 Reasons

Referring to the reasons discussed in chapter 3, costs are a very significant cause for many companies to cooperate. In various means, costs can be decreased by joint product development (R2). This is also examined by various authors who discussed cooperation in the aerospace industry and the EADS-merger. 
The first way is by creating scale economies for the participating companies (Dirksen, 2000 and Chaillot Paper 40). Producing more aircrafts of the same kind leads to lower average unit costs. Also spare parts are cheaper, because the EADS company does not have to hold as many stock as is needed when different aircrafts are produced. Scale economies can as well be reached at the marketing side. By only having one aircraft, it gives only one campaign to launch instead of three. Same goes for buying spare parts and other material. The size of the company not only gives purchasing power to EADS, but also the buying costs can be decreased, which results in lower costs for EADS.
Another way of saving costs is bringing down overhead costs (CP 40). Administrative and financial departments can be combined which is partly been done by EADS by having its main offices in France and Germany. Partly, because they could reach more savings by settling these departments in only one country of choice. This is probably caused by the influence of governments of the countries and by cultural and national sentiments in the EADS board of directors.
By means of joining together several companies, the resources devoted to R&D can be pooled (CP 40), which gives EADS way more financial scope to develop new technologies and aircraft. To compare it to the old situation, when all separate firms were to develop their own aircraft with their own budget, one aircraft can now be developed by these three companies with three budgets. This leaves space either to develop an extraordinary aircraft or to expand the product portfolio of EADS. Burkard Schmitt observes it as one of the main reasons for joint product development. The high R&D cost were not affordable any longer, not to maintain the same product portfolio (Schmitt, 2001). 
Next to cost savings is also the third reason indicated in chapter 3, advantage in market conditions, discussed by different authors. The market share of the merged company will increase, as it is the sum of the participating companies, so there can be more market power than would be the case when the firms would stay separate (CP 40). (R3) A dominant market position has its advantage in Europe, but surely in the world market as well. The US are an important player in the world defence market and for EADS, and maybe even more for the governments behind, it is crucial to built and maintain a strong European player against that power block (Hayward, 2000). 
Accordingly, join product development is also a means by which companies can expand their product portfolios (CP 40). Together the firms can make aircrafts which, because of development costs or lack of capacity, cannot be developed by the firm on its own. EADS and the other companies in the aerospace industry know this lowdown and, see figure above, cooperate with many different firms to develop and produce many different aircrafts. (R5)
For the governments involved, and with the European Union as pushing factor behind, it is important that the aerospace market has evolved in this way. By having such a large player as EADS, there are funds to develop outstanding high-tech aircraft and other material. Consequently, when all member states of the European Union purchase the same material, it will be much easier in the future to participate in war situation collectively. The standardization of weapon systems and material will support the desire of the EU of interoperability among the national armies in EU and NATO framework (Dirksen, 2000 and Schmitt, 2000). (R6) Hence that there lie many political reasons on the basis of the will of the European Union to have a strong European defence industry. It gives them the possibility to act independently from the US and with their own weapon systems and material. The US would gain to much power if this was the case. (R5)
Furthermore, concentration has become an essential means of reducing duplication (Hartley, 2003 and CP 40). (R9) When there are too many companies on a market who produce more or less homogeneous goods, there is too much duplication. Especially in this market, with small quantities, less buyers and high developing cost, it is hard to survive as a company. Many companies used to be sponsored by the national government who buys domestic products. That of course raised the unit prices of aircraft for armies as well. By cooperation, developing cost are lower, unit cost will decrease and the market has will gain more choice. 
4.3.3 Disadvantages
Obviously, there cannot be only advantages of joint product development and merging. One of these drawbacks, which can undo the scale economies which otherwise could have been reached, is the fact that for many countries the national interests prevail above international aims (Dirksen, 2000). (D5) At first sight this does not seem a problem, but when analyzing the implications of this statement, this must be considered seriously. When every country wants a different type of aircraft, different weapon systems, different equipment etc., standardization and cost advantages are not feasible. Furthermore, interoperability between the armies of European (member)states will not occur as well, although it is one of the aims of the EU (Schmitt et al., 2000). These factors will not hurt the EADS company directly, but indirect it will certainly have its effect. In the American-European struggle for market power and market share, EADS plays an important role. When not having a strong and backing Europe in the future, this role will be significantly smaller. 
Accordingly, it can be the case that several industrial partners are involved in joint ventures or in EADS who, at first, do not share the same strategic interests (CP 40) (D5). This can lead to strategic problems, but can also cause mismanagement and weak management decisions. It is a certain risk for a company, so it deserves recommendation to thoroughly investigate possible partners for cooperation, as discussed in chapter 3.2.3.
Another drawback of EADS is the fact that cultural, historical and national sentiments still can have their influence on the daily and strategic management of the company. For example, it is said that for German employees of EADS it is not easy to get access to parts of EADS that are located in France (Dirksen, 2000). This is based on security reasons and fear for leakage of knowledge (D2/D4). In fact it is based on suspicion, there is not enough trust between the partners yet, and the historical relationship between Germany and France.
4.3.4 Success factors

To make the merger or joint venture a success, it is wise to reduce the number of parent companies (CP 40) (S7). The more companies, the more strategies and an even larger number of opinions. It is known that communicating and decision making is hard in such a situation. 
Partner choice is a key factor for a successful joint product development project. (CP 40) (S7) When partners already know each other well and are used to working together, they know what to expect from each other and what the potential weak points are. Through previous cooperation, there is already a relationship growing between the collaborating partners which has to be strengthened. 
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4.4 Conclusion
Sub-question 3, which lessons can be learned from the aerospace industry?, is answered in this chapter. In principle, the Joint Strike Fighter should realize cost savings by achieving scale economies and because of the intelligent organisation of the development- and acquisition stage. In order to make the program a success, it is mentioned that it is important to create a joint product development group with a substantial (international and industrial) base, likely connected with the potential customers/countries. Next to that, the setting up of an effectiveness team seems to work very well. The government should be involved, in an early stage and the working method with Performance Based Competences is important for the cooperation. Downsides can be found in the involvement of the government on the other side, which can slow down (decision) processes. Accordingly, the complexity of the management of a large joint venture can slow down development as well and takes effort and money. 
From the EADS case can be derived that many ways of scale economies can be achieved by introducing joint product development. Growing market possibilities will occur, because of the greater financial and technical ‘power’ of the cooperating firm. In this way, for example, companies can easily expand their product portfolio without doing the whole investments by their own. Success factor here is the reduction of ‘parent companies’. It takes effort and money to manage joint operations. Following, partner choice is a key factor in the success of cooperation.
A factor which comes out of both projects is that joint product development makes it easier for countries to fight ‘shoulder to shoulder’ with their allies because of the interoperability of aircrafts.

	Reasons
	Disadvantages
	Success factors

	R1. Profit
	D1. Costs of joint venture
	S1. Prevention of core skills

	R2. Reduce cost & risk
	D2. Unintended knowledge sharing
	S2. Qualified and experienced personnel

	R3. Market conditions
	D3. Creation of own competitor
	S3. Accurate contracts

	R4. Obtaining skills & knowledge
	D4. No exclusivity of obtained knowledge
	S4. Don’t loose touch with own goals for success

	R5. Manage competition
	D5. Difficulties with control of joint venture
	S5. Create a trustful relationship

	R6. Interoperability between national armies
	D6. Employees don’t learn new skills
	S6. Support and attention of management

	R7. Different companies strengthens industrial base
	
	S7. Choice of adequate partner

	R8. Image improvement
	
	S8. Develop a committed ‘Effectiveness Team’

	R9. Reduce duplication in the market
	
	S9. Performance Based Competences

	
	
	S10. Involvement of government (as decisive factor)


In the next chapter, these factors will be considered and used as a guideline if and how joint product development can be implemented in the naval shipbuilding sector.

5 Implementation joint product development

The question to be answered in this chapter is: How can joint product development be implemented in the naval shipbuilding sector? Therefore the analyses from the previous chapters will be used. In chapter 2 is the naval shipbuilding industry discussed with a focus on major companies in Europe. In chapter 3 is shown what factors are important for companies in order to cooperate with other firms and how can they make it a success at best. In chapter 4 the cases from the aerospace industry are discussed, which resulted in lessons to be learned from this comparable industry. All this information should provide starting points for the implementation of joint product development in the military shipbuilding industry. Paragraph 5.1 will show whether and how JPD can be implemented and the implications for the naval industry market will be analysed. The lessons learned from the literature regarding JPD will be discussed in paragraph 5.2. Next to that, the lessons learned from the aerospace industry is presented in paragraph 5.3.  Subsequently, the vision of the European Union and some other stakeholders is expressed in paragraph 5.4. Finally, in paragraph 5.5, a conclusion will be drawn from the previous paragraphs if and how joint product development can be implemented in the naval shipbuilding industry.
5.1 Naval shipbuilding market
When looking at the naval shipbuilding market, it can be noticed that the market is dominated by ‘national champions’ whose main customer is the navy of a particular country. Economically speaking, this is not a good situation because the industry can be more efficient and competitive. One solution is joint product development in the sector, it might be even move into consolidation. But how should it be implemented? And which companies will cooperate first? It might be hard for all these companies and countries to give up their positions. But when considering this market with an independent view, joint product development can be a good solution to make the industry more competitive and ‘future-proof’. 
One of the problems coming up in the industry is the difference in size, structure and culture. A company like Fincantieri for example has a Mediterranean culture,  is a quite small company in revenue compared to ThyssenKrupp, but doubles the size of the shipbuilding activities of ThyssenKrupp. Next to that, the structure of the companies is very dissimilar, where Fincantieri is a shipbuilding company with a naval segment and ThyssenKrupp is active in the technical systems industry and has a shipbuilding division. This brings forward that cooperation, and consolidation even more, is not as easy as just putting two companies together. It might be even necessary to first separate the naval shipbuilding divisions from the mother company and than cooperate, and maybe consolidate later. Another option is, as a government or the European Union, to just force companies to cooperate. In the end it might work out quite well and consolidation can take place, otherwise the EU has to refrain from the desired consolidation process.
5.2 Lessons learned from the literature
What companies should do according the literature to make joint product development a success is set out in chapter 3. The foremost points treated were:
1. Prevention of core skills

2. Qualified and experienced personnel

3. Accurate contracts

4. Don’t loose touch with own goals for success

5. Create a trustful relationship

6. Support and attention of management

7. Choice of adequate partner

Hence, this list refers to success factors of joint product development, not of consolidation. In order to get a trustful relationship, point 5, it is needed that core skills of companies are prevented (point 1). When this relationship is assured, consolidation can take place, companies are merging and core skills are shared over the whole company to benefit from it. So in the beginning it is needed to protect the company against (unintended) knowledge sharing of core skills, but when the naval industry will move into a consolidation process, knowledge sharing becomes a key issue. Also in the naval industry, it will be of importance that experienced personnel is participating in the joint venture (point 2). Exclusive knowledge can be obtained and guarded in this way, because experienced and qualified personnel is more aware of risks. Accurate contracts are significant to maintain a trustful relationship (point 3). When the goals of the joint venture are clear and it is determined which companies contributes in which way, the relationship can establish and is more likely to be good. In the mean time, a company must ascertain that it does not loose touch with their other activities and goals (point 4). This can be harmful, financially, and can cause friction between the cooperating partners. For example, when Damen shipyards uses its best personnel, effort and skills in a cooperation project with DCNS, without taking good care of the other projects in the company which therefore have to cope with some delays (because of capacity reasons), Damen lost their other goals out of sight. For the restructuring of the naval industry, support and attention of the management of the company is indispensable (point 6). Maybe even at broader scale from the national governments and the European Union. They have to be the driving forces behind the process and can motivate their personnel at best. Without this support, cooperation and consolidation is doomed to fail. Last point is the choice of an adequate partner (point 7). Especially in the military shipbuilding industry, with many dissimilar firms, it is essential to cooperate with partners who are alike in views and preferably in cultural and technical aspects as well. 
5.3 Lessons learned from the aerospace industry

5.3.1 Reasons
In the aerospace industry has been a cooperative tendency for some years now. Companies work together on development projects of new aircraft and in Europe, a consolidation movement has taken place which resulted in EADS. Reasons behind this transformation are discussed in chapter 4. The main points mentioned were:

1. The interoperability between forces of the United States and Europe; 

2. The strengthened industrial base when more companies are involved;

3. Improvement of image;

4. The reduction of duplication in the market. 
Point 1 applies to the naval shipbuilding industry as well. The European Union desires to have same ships and equipment in every country or (without saying!) to have a balanced European naval force. This makes it easier to joint operate as European countries in peace missions or war situations. The second reason can also count for the naval industry, as it can become an important factor for the European naval industry, especially in the ‘struggle’ with the American companies. The third point, the image of the companies, seems to be less important in this context. On the other hand, the last point is again of importance for the naval industry, because of the fact that duplication leads to higher development costs and lower purchasing price (as there is more choice of the same type).
5.3.2 Success factors

The Joint Strike Fighter and EADS cases has shown benefits and downturns from joint product development and cooperation, but has also indicated success factors. The following factors were discussed:

1. Development of a committed ‘Effectiveness Team’;

2. Define Performance Based Competences (PBC);

3. Involvement of the government (as decisive factor).

In order to achieve an efficient cooperation whose main goal is joint developing a product, Lockheed Martin came up with an ‘effectiveness team’. This team consists of the main companies involved and can in this way manage all the stakeholders. The team is committed and there is one point where the decisions are discussed and made. Next to that, a success factor in joint product development is the definition of so called performance based competences. In this way, the industry is forced to come up with other solutions for ‘problems’ and ‘skills’ and so innovation is stimulated. This can also be the case for the naval industry. The sector becomes stronger through innovation, more competitive and will get a better industrial base. Lastly, from the cases can also be extracted that involvement from the government helps companies to work together in a more efficient way. They can build a framework to make it as easy as possible for firms and can have a decisive voice in discussion between partners.
5.4 Vision of stakeholders

5.4.1 European Union
The European Union is pressing the industry to cooperate and to move further to consolidation. However, this is mainly based on cost incentives and on the possibility of interoperability of the European (naval) forces. This comes to the fore when they proclaim in 2005 that ‘there is a need for countries to reach agreement on common minimum capabilities, which takes time, and on a virtually simultaneous allocation of equipment budgets. The countries concerned must therefore have the same equipment requirements, at the same time, for the same missions’ (EU, 2005). In their vision, the naval shipbuilding market is not capable of driving itself into the position where the European Union desires her to be in the future. They state the following about it in a report about the future of the European naval industry: ‘Market pressure alone is not enough to bring European companies closer together: to make large-scale reorganisation happen, government intervention is necessary’ (EU, 2005). Another point that the European Union brings up is the existence, or actually the lack of European shipbuilding programmes. It is seen as a ‘must-happen’ that these programmes are initiated by the governments, otherwise ‘the creating of one, two or three major European naval groups would be impossible, and for that to happen countries must agree on their equipment needs’ (EU, 2005).
For the purpose of more cooperation and integration between member states and in the whole defence industry, the European Union invented the European Defence Agency in 2004 (www.eda.europe.eu). This organization should help countries and the industry to develop the defence capabilities, promote armament-cooperation and create a competitive European defence equipment market. The chairman of the EDA until 2009, Javier Solana, says the following about restructuring of the naval shipbuilding industry: "In the end, this transformation can only be done by national governments. The EDA will do everything it can to help but the Agency does not deliver capabilities in itself. Its participating Member States will have to. But they can now use the EDA instrument to support their efforts to improve Europe's defence performance”. 
Concluding, the European Union is in favour of restructuring the industry. They foresee an essential role for the governments of the member states in this movement. When governments give companies clear, coordinated requirements stretching out into the future, and clear rewards and penalties, industry will shape itself into a group of forward-looking and competitive companies, to the benefit of taxpayers and shareholders (IISS, 2005). The European Union, and the EDA with their specific knowledge in particular, can built a framework with the best conditions to achieve this goal. 
5.4.2 Individual countries
Germany has already consolidated its domestic naval shipbuilding market in the past ten years. Some companies merged together and there were a few takeovers. Through this experience, Germany is of the opinion that European consolidation should take place by merger rather than by (violent) takeover (EU, 2005). This can be seen as a more peaceful and democratic way of getting the industry in a specific direction. 
As an individual country, Germany has specific thoughts about the role of France as well. It is known that France wants to take the lead in the European consolidation process. However, there seem to be three options for France to cooperate according to Germany. First is to work together with the United Kingdom, whom they have been working together with in aircraft-carrier programmes. Second is the teaming-up with Italy, although the civilian-defence structure of the Italian yards are not favoured by the French government. Last option is the joint development with Germany, while they have the same kind of production, mainly frigates and submarines. However, they haven’t joint cooperated any naval project ever, which can be seen as complicating factor (EU, 2005).
France, represented by the state-owned company DCNS, is in favour of a strong Euronaval sector and strives for this goal. They acknowledge that it will be a long and complex process towards cooperation and consolidation in the end, but when done in stages and like the process done in the aerospace industry, it is feasible (EU, 2005). Especially when looking at the current non-existence of collaboration with Germany, the example of the constitution of Airbus can be very helpful. However, according to Elvira Cortajarena Iturrioz from the Technological and Aerospace Committee of the EU, a Naval EADS or Naval Airbus is long discussed by Spanish, French and German governments, but the German company ThyssenKrupp has indicated not to be in favour in the near future (EU, 2005). This marks one of the problems, acknowledged by the French government and the EU, and that government involvement is essential in the cooperation process.
Another country with a significant shipbuilding industry, Italy, is more suspicious towards consolidation. Cooperation with other countries has already taken place once in while, but consolidation is a big step ahead. By now, Italy is of the opinion that ‘consolidation is acceptable only if it helps sort out a country's problems. If it proves inevitable any sacrifices entailed need to be shared by all the partners so that the situation does not arise where one country becomes the project manager and the others mere subcontractors’ (EU, 2005). As stated, cooperation is acceptable for Italy and consolidation only if it helps Italy to solve its problems. 
5.4.3 Naval shipbuilding companies
Fincantieri, an Italian shipbuilding company, refers to the consolidation process in its annual report in 2008. The company refers to the efforts made by the European Union in the restructuring discussion by stating the following sentences: ‘At the European level, initiatives of the European Development Agency (EDA) are being carried out with the aim of ensuring higher harmonisation of demand made by EU Member States and better efficiency of their industrial basis’ (Annual report Fincantieri, 2008). Strangely enough, Fincantieri gives in its report not any opinion or view on this subject, while it affects one of the segments of the firm. However, the CEO of Fincantieri, mr. Bono, says that some cooperation between European companies can take place, for example in marketing and engineering efforts. He argues that countries should maintain the existence of own shipyards (EU, 2005). Thus, cooperation to some extend is good, but the step towards consolidation is not considered yet.
On the other hand, DCNS, a state-owned French company, has the vision that no consolidation can take place without there being one or several European, or at any rate multinational programmes. Since the late 90s the company has strived for a more competing European and world market and has geared there strategy to this vision to become ‘a European company with a strong foothold in world markets’ (EU, 2005). Especially the competing companies from the United States are seen, by DCNS, as a rival for the European market and the position of DCNS in the future when nothing will happen to change in this industry. In its annual report of 2008, DCNS also makes this statement as the CEO Patrick Boissier says that ‘This consolidation is essential if Europe is to remain competitive as the emergence of new contenders around the world makes for increasingly intense pressures from year to year’ (Annual report DCNS, 2008)
5.4.4 Researchers
Accordingly, researchers have also discussed the situation in the naval shipbuilding industry. In his research, Hartley subscribes to the importance of cooperation between European companies and to build transnational programmes, like the European Union does. However, he warns for the downturns of joint product development with the following words: ‘(…), collaborative programmes can be a solution for overcoming national barriers, but it is not the most efficient. Suppressing first national barriers and then pushing for the integration of national defence bases into a unified European base represent the very condition for preserving the industrial competencies of the European defence industry at an affordable cost’ (Hartley et al., 2008). Summarizing, cooperation is a good first step to restructure the industry and an excellent starting point in the way to consolidation in Europe.
5.5 Conclusion
Because of the fact that Europe consists of so many countries and even more different views on markets, joint product development and consolidation, it is hard to come up with one solution. What can be deduced from this analyses is a common view of many stakeholders. They all acknowledge that there are problems in the naval shipbuilding industry. A univocal answer to the sub question raised in this chapter, How can joint product development be implemented in the naval shipbuilding industry? is hard to give.
Looking at the naval shipbuilding market, it is shown that it is not easy to force joint product development or consolidation, mainly because of the large dissimilarities between the companies. It might be necessary to split the naval shipbuilding parts from companies in order to get companies cooperating or merging. Because of the differences between naval ships producing companies, it is favourable that alike companies will cooperate. For example, it is better for Damen Shipyards to jointly develop a frigate with Fincantieri than with BAE Systems, because the company profile of Damen more equals Fincantieri’s one than BAE Systems’ profile.
Accordingly, from the literature analysis follows that the choice of an adequate partner is a key element for success. It is important to establish a trustful relationship with the cooperating partner to be successful. This can be done by many things like clear contracts, management involvement and involving the appropriate employees. These factors are implemented by many joint ventures and other cooperation projects, in the aerospace industry as well.
Also in the aerospace cases, it comes to the fore that management of the joint venture is very important. It can be advantageously to install an effectiveness team, which consist of contact persons of all companies involved. Government involvement is considered as a valuable asset to a joint product development project as well. This corresponds with the view of the European Union also.
In the opinion of the European Union, governments and the European Union itself should take a major role in the restructuring process. This can be achieved by creating a (legal) framework, or even by law enforcement, in which companies are stimulated to cooperate. However, governments itself should unify equipment requirements and initiate more transnational shipbuilding programmes. When cooperation takes place, it is much easier to make a step forward and get the industry into a consolidation process. 
The countries and naval shipbuilding companies differ in view. It is acknowledged that something must happen in the industry, but where France and DCNS want to take a leading role in this process, are Germany and Italy found to be more expectantly. Shortly, it again needs a strong leadership role from the European Union to establish trustful relationships between countries and companies. When not all governments are willing to contribute and cooperate, a successful, efficient and competitive industry seems unfeasible.

6 Conclusion

6.1 Conclusion
The European naval shipbuilding industry is shattered over the countries with a (large) navy in their homeland. The navy of the mother country is still the most important client of the naval shipbuilding companies. Economically spoken, this does not seem to be an efficient way of producing modern warships. One of the solutions brought up by various authors is joint product development.
The main advantages of joint product development are acquiring new skills and knowledge which a company lacks to develop new products and managing competition. However, the acquisition of knowledge by joint developing new products also causes unpleasant side effects as unintended knowledge sharing and creating a new competitor for itself. This can be prevented by being selective in the choice of collaborating partners and to safeguard the knowledge transfer by formulating detailed collaborative agreements. 

In the aerospace industry, joint product development is already a quite common phenomenon. The Joint Strike Fighter project and the merger of some big European defence companies in the European Aeronautic, Defence and Space company (EADS), are few of the examples. Lessons can be learned from this industry, which is quite similar to the naval shipbuilding industry, and should be used if joint product development is implemented in the naval sector.
In this thesis, it is investigated whether joint product development is a good solution to overcome the problems in the industry by answering the following research question:

“Is joint product development a good solution which can solve the problems in the European naval shipbuilding industry?”
The answer given to this question is: Yes, joint product development can be a good solution to solve the problems in the European naval shipbuilding industry. However, this answer is subject to several conditions. These conditions ensue from the nature of the naval industry, the literature about joint product development, the aerospace cases and from the views of important stakeholders. 

At first, because of the differences between naval ships producing companies, it is favourable that alike companies will cooperate. Second, the choice of an adequate partner is a key element for success. With this partner, a trustful relationship should be established in order to cooperate efficiently and successfully. Next to that, managing the cooperation process properly is very important. A way to achieve this is the involvement of the national and European government. Fourth, the European Union and the national governments should have a major role in the process into more cooperation and possible consolidation. They have to initiate cooperation projects and should build a (legal) framework to stimulate companies to joint develop naval ships. Accordingly, the requirements of the national navies (governments included) should be unified over Europe, which makes joint missions easier and at the same moment makes scale economies possible. Above all, the European Union should take a leadership role to establish a movement towards cooperation in the naval shipbuilding industry. However, individual governments have to be willing to cooperate, without their support, it is unlikely that the naval industry will restructure on their own.
6.2 Recommendations for further research
In this research, the literature about joint product development and aerospace cases are analysed. To come to a more deliberated judgement, more data and figures should be researched which demonstrate the outcomes for cooperating companies, governments and navies in Europe. One can think of the output of the companies, demand from the navies and financial consequences for all stakeholders.
Next to that, the building of a (legal) framework to stimulate the companies to cooperate more and to unify the requirements of the national navies needs further research. It is important that the governments reach agreement on the approach of this massive process.
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� The US is the main supplier of military equipment to Taiwan


� 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


� The Dutch company RDM does not exist anymore since 2004.


� This is counted over the period of 2001 – 2009.


� See ‘delivered naval vessels’, www.thyssenkrupp.com
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