FWC Sector
Competitiveness Studies -
Competitiveness of the EU

Aerospace Industry
with focus on:

Aeronautics Industry
Within the Framework Contract of

Sectoral Competitiveness Studies —
ENTR/06/054

Final Report

Client: European Commission, Directorate-General Enterprise & Industry

ECORYS A

Research and Consulting

Kﬂ e

| Zaea DECISION
CESifo .

| Hﬂg consult C , Bauhaus Luftfahrt Etud& Wonseil

Munich, 15 December 2009






Disclaimer: The views and propositions expressed herein are those of the experts and do not necessar-
ily represent any official view of the European Commission or any other organisations mentioned in
the Report







ECORYS Nederland BV
P.O. Box 4175

3006 AD Rotterdam
Watermanweg 44

3067 GG Rotterdam
The Netherlands

T +31 (0)10 453 88 00

F +31 (0)10 453 07 68

E netherlands@ecorys.com
W www.ecorys.com
Registration no. 24316726

ECORYS Macro & Sector Policies
T +31 (0)10 453 87 53
F +31 (0)10 452 36 60



ECORYS A



Table of contents

1 Introduction
1.1 Previous Work
1.2 Particularities of the Industry
1.3 Historical Evolution of the Industry
1.3.1 Horizontal Evolution of the Industry
1.3.2 Vertical Evolution
1.4 Business Cycles in the Aerospace Industry

2 The Quantitative Analysis of the European Aerospace Industry
2.1 The Sectoral Analysis of the European Aerospace Industry
2.1.1 The Development and Performance of the Aerospace Industry
2.1.2 The Structure of the Industry
2.1.3 Performance Comparison to the Total European Economy
2.1.4 The Regional Distribution of the European Aerospace Industry
2.1.5 The Intra-European Trade Relations of the European Aerospace
Industry
2.1.6 The Extra-European Trade of the Aerospace Industry
2.1.7 The Performance of the EU Aerospace Industry in Global Trade by
Subsectors
2.2 The Microeconomic Performance of the European Aerospace Industry
2.2.1 The Intra-European Comparison of the Performance of Aerospace
Companies
2.2.2 The Microeconomic Analysis of the Aerospace Industry: comparison
of the EU with main competitors

3 The Qualitative Analysis of the European Aerospace Industry
3.1 The Country Reports
3.1.1 France
3.1.2 United Kingdom
3.1.3 Germany
3.1.4 Italy
3.1.5 Spain
3.1.6 Poland
3.1.7 Assessment of National Policies dedicated to the Aerospace Industry
3.2 Companies Behaviour
3.2.1 Changing Market Environment
3.2.2 Procurement Strategies of OEMs
3.2.3 Patterns of Interaction in Different Segments of the Supply Chain
3.2.4 Supply Chain Evolution and Sourcing Activities

ECORYS A  A/FN97615

19
19
20
23
23
25
26

31
32
33
36
37
39

46
50

58
61

61

79

89

89

89
101
111
123
127
135
140
142
142
143
144
146



ECORYS A

3.3

34

3.2.5 Extent and Role of Smaller Enterprises in the EU Aerospace Sector
Subsectors of the Aerospace Industry

3.3.1 Large Civil Aircraft

3.3.2 Regional Aircraft

3.3.3 Business and General Aviation

3.3.4 Helicopters

3.3.5 Engines

3.3.6 Maintenance, Repair and Overhaul

Products and Technology

3.4.1 Technologies and Technological Competitiveness
3.4.2 Aircraft

3.4.3 Aircraft Configuration

3.4.4 Aerodynamics

3.4.5 Structures, Materials and Manufacturing

3.4.6 Propulsion

3.4.7 Fuels

3.4.8 Flight Mechanics, Navigation, Control and Avionics
3.4.9 Cabin

3.4.10Systems Engineering/Processes

3.4.11Carbon-Fibre Composites for the Aerospace Industry

4 The Framework Conditions for the European Aerospace Industry

4.1

4.2

43
4.4

4.5
4.6

Labour Force and Skills

4.1.1 Introduction

4.1.2 Employment Level and Structure

4.1.3 Skilled Labour Force Demand and Supply

4.1.4 Labour Mobility

4.1.5 Labour Force and Qualification in Non-European Countries
4.1.6 Conclusion

The Openness of Third Markets

4.2.1 Introduction

4.2.2 Safety and Functional Standards

4.2.3 Distorted Competition by Unconcealed and Concealed Support
4.2.4 System Integration and the Internationalisation of Subsidy Sourcing
4.2.5 Conclusion

Access to Finance

Knowledge: R&D, Innovation and Product Development

4.4.1 European Research Policy

4.4.2 European R&D Funding Schemes

4.4.3 National R&D Funding Schemes

The Environmental Framework Conditions

The Operational Environment: Air Traffic Management

5 The Global Aerospace Industry

5.1

52

The US Aerospace Industry

5.1.1 The Size and Development of the Aerospace Industry
5.1.2 The External Trade of the US Aerospace Industry
The Russian Aerospace Industry

149
152
152
158
161
167
171
176
179
179
179
179
181
181
183
184
185
185
185
186

189
189
189
191
193
196
197
202
203
203
204
205
207
208
208
212
212
213
215
216
217

221
221
221
230
236



5.2.1 The Size and Development of the Aerospace Industry
5.2.2 The External Trade of the Russian Aerospace Industry
5.2.3 Conclusion
5.3 The Canadian Aerospace Industry
5.3.1 The Size and Development of the Aerospace Industry
5.3.2 The External Trade of the Canadian Aerospace Industry
5.4 The Brazilian Aerospace Industry
5.4.1 The Size and Development of the Aerospace Industry
5.4.2 The External Trade of the Brazilian Aerospace Industry
5.5 The Japanese Aerospace Industry
5.5.1 The Size and Development of the Aerospace Industry
5.5.2 The External Trade of the Japanese Aerospace Industry
5.6 The Aerospace Industry of Emerging Competing Nations
5.6.1 Aerospace Industry of India
5.6.2 Aerospace Industry of China
5.6.3 Aecrospace Industry of South Africa
5.6.4 Aerospace Industry of Australia

6 The Competitiveness of the EU Aerospace Industry

6.1 The Economic Performance of the European Aerospace Industry
6.1.1 Comparison of Efficiency and Financial Performance
6.1.2 The EU27 Comparative Advantage against the US

6.2 The Impact of Companies’ Strategies on the Performance of the European
Aerospace Industry
6.2.1 Industrial Organization
6.2.2 Regional Development

6.3 The Impact of Regulatory Framework Conditions on the Performance of
the Aerospace Industry
6.3.1 Public Initiatives directed towards the Aerospace Industry
6.3.2 Labour Market
6.3.3 The Openness of Third Markets
6.3.4 Access to Finance

6.4 Positioning of Competing Nations in the Global Aerospace Market

6.5 The Performance of the European Aerospace Industry in International
Competition
6.5.1 The Performance of the EU27 in International Trade
6.5.2 Patterns in International Markets for Aerospace Products
6.5.3 The European Aerospace Industry’s State in Technologies

7 The Strategic Outlook for the EU Aerospace Industry
7.1 Evaluation of the EU Al and Policy Recommendations
7.1.1 The SWOT-Analysis
7.1.2 Recommendations
7.2 The Perspectives for the European Aerospace Industry
7.2.1 The Impact of the Current Crisis on the Demand for Aircraft
7.2.2 The Long-term Outlook

8 References

ECORYS A  A/FN97615

236
240
244
244
244
250
254
254
257
261
261
268
270
270
277
284
287

291
292
292
294

295
295
297

299
299
301
303
304
305

310
310
312
313

317
317
317
322
325
325
329

333



ECORYS A

9 Annexes

9.1
9.2
9.3

94
9.5

Annex 1: List of Abbreviations

Annex 2: Indicators Applied in the Sectoral Statistical Analysis

Annex 3: Different Statistical Approaches for Sectoral Analyses: Eurostat
Statistics and Statistics of the European Association of the Aerospace
Industry (ASD)

Annex 4: List of Aerospace Companies in Microeconomic Sample

Annex 5: Indicators Applied in the Microeconomic Statistical Analysis

340
340
343

347
349
355



ECORYS A

Tables

Table 2.1
Table 2.2

Table 2.3
Table 2.4

Table 2.5
Table 2.6

Table 2.7

Table 2.8
Table 2.9
Table 2.10
Table 2.11
Table 2.12
Table 2.13

Table 2.14

Table 2.15
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8
Table 3.9
Table 3.10
Table 3.11
Table 3.12
Table 3.13
Table 3.14
Table 3.15
Table 3.16

A/FN97615

Key figures for the European Aerospace Industry

Regional Distribution of the EU27 Aerospace Industry and the
Growth from 2001 to 2006 of the Sector in each Member State in
Constant Prices

Trade between Old and New Member States (Accession 2004 and
later on)

Comparison of the 2007 Aeronautics Trade Data of Official Sources
and Industry Associations, EU27 and US

The EU27 Aerospace Industry’s Exports- and Imports Ratios

Share of Extra-EU27 Exports and Imports per Subsector at 2007 and
2000

Share of EU Imports at 2007 from each Partner Country out of the
Subsector total and Growth of Imports per Partner 2000-2007

The Performance of EU27 in Total Global Trade

The Performance of EU27 in Global Trade with Commercial Aircraft
The Performance of EU27 in Global Trade with Smaller Aircraft

The Performance of EU27 in Global Trade with Helicopters

Country Distribution of Aerospace Companies in Analysed Sample
The Microeconomic Performance within the European Aerospace
Industry

Analysed Sample of 36 Worldwide Key Players in Civil Aerospace
Industry

The Microeconomic Performance of the Aerospace Industry

France: Operating Figures for the Aerospace Industry

France OEM Deliveries (2008)

Know—how and Key Structural Element

France: R&D Expenditure

French Airbus Main Figures

Thales main figures

Safran Main Figures

Dassault Main Figures

Latécoére main figures

Clusters & Share of Local Companies

The Global British Aerospace Industry 2008

Operating Figures for the UK Aerospace Industry

Operating Figures for the German Aerospace Industry

Germany: OEM Deliveries (2008)

German Aerospace Clusters

Operating Figures for the Italian Aerospace Industry

33

40

50

51
52

52

54
58
59
60
61
62

79

80
88
91
92
94
94
97
98
99
99
100
100
102
103
113
116
119
124



ECORYS A

Table 3.17
Table 3.18
Table 3.19
Table 3.20
Table 4.1
Table 4.2

Table 4.3
Table 5.1

Table 5.2
Table 5.3

Table 5.4

Table 5.5

Table 5.6

Table 5.7
Table 5.8
Table 6.1
Table 6.2

Table 6.3
Table 6.4
Table 6.5

Table 7.1
Table 7.2
Table 7.3
Table 7.4
Table 7.5

Operating Figures for the Spanish Aerospace Industry

The Spanish Aerospace Industry by Sector 2008

Operating Figures for the Polish Aerospace Industry

Engines in Service and on Order, Respective Market Shares

EADS: Employees per Qualification

Tertiary-type A and Advanced Research Programmes Graduates, by
Field of Education (2000 and 2006)

Employment in US Aerospace Industries

US Aecrospace Value-added, Employment and Total Capital
Expenditure in 2006

Share of US Exports and Imports per Subsector in 2007 and 1998
Share of US Imports in 2007 from each Partner Country out of the
Subsector Total and Growth of Imports per Partner 2000-2007
Western Partners/Suppliers in the Production of the Sukhoi Superjet
100

Share of Russia’s Exports and Imports per Subsector in 2006 and
1998

Share of Canada’s Exports and Imports per Subsector in 2007 and
1998

Share of Brazil’s Exports and Imports per Subsector in 2007 and 1998
Western Partners/Suppliers in the Production of the AVIC ARJ-21
The Productivity of the US and the European Aerospace Industries
The Comparative Advantage of the European Aecrospace Industry
2006

Strengths of the Bigger Member States in the Aerospace Inudustry
Strength of the Bigger Member States in the Aerospace Inudustry

The International Competitiveness within the Subsectors of the
Aerospace Industry

SWOT-Analysis

Long-term Forecast of Boeing for Commercial Aircraft

Long-term Forecast of Bombardier for Commercial Aircraft
Long-term Forecast of Bombardier for Business Jets

Long-term Forecast of Airbus for Commercial Aircraft

128
129
136
173
192

196
199

223
231

233

237

241

251
258
279
293

295
298
300

312
319
330
331
331
332



ECORYS A

Figures

Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4

Figure 2.5
Figure 2.6

Figure 2.7

Figure 2.8

Figure 2.9

Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15

Figure 2.16

Figure 2.17

A/FN97615

Life Cycle Costs in the Aerospace Industry

Consolidation in the European and American Aerospace Industry
Global Economic Development and the Business of Airline Operators
The Business of Airline Operators and the Aerospace Manufacturers
(Deliveries in Numbers)

Business Cycles in the Civil Aircraft Industry

The Economic Framework for the Aerospace Industry

Share of Aerospace Value-added and Employment in the EU27 in
Total Manufacturing

Total EU27 Production Value, Value-added and Employment Trends
in the Aerospace Sector in Constant 2008 Prices

Productivity of EU27 Total Aerospace Industry in Average by 3
Indicators (Based on Constant 2008 Prices)

Breakdown of EU Aerospace Industry Turnover by Product Segment
in 2006 in per cent

Distribution of Aircraft Final Products in 2006 in per cent

Skills Levels of the Employees in the EU Aerospace industry in 2007
in per cent

Comparison of EU27 Average Annual Growth Rates from 2001 to
2006, Aerospace Industry vs. Manufacturing in Total in constant
prices

Investment Rate (as % of Value-added) at Aerospace Sector vs. All
Manufacturing

Production Trends of Main EU Aerospace Producers, Constant 2006
Prices

Production Trends of Smaller Aerospace Producer Countries, constant
2006 prices

Share of Aerospace Value-added and Employment of National
Manufacturing total at 2006

Breakdown of Aerospace Employment between the EU Countries at
2006

Number of Companies per Size Classes (Employment) at 2006
Productivity Levels in Different EU Member States at 2006
Investment Rates at 2006 (% of Value-added) and Total Investments,
EUR million

Aerospace R&D (civil and defence) Functions Importance in some
Member States at 2006

Shares of Intra-EU27 Exports out of Total EU27 Exports at 2007 and
1998

28
28
30
34
35
35

36
36

37

38

38

41

41

42

43

44

45

45

46

47



ECORYS A

Figure 2.18
Figure 2.19

Figure 2.20
Figure 2.21

Figure 2.22
Figure 2.23
Figure 2.24
Figure 2.25

Figure 2.26
Figure 2.27

Figure 2.28

Figure 2.29
Figure 2.30
Figure 2.31
Figure 2.32
Figure 2.33
Figure 2.34
Figure 2.35
Figure 2.36
Figure 2.37
Figure 2.38
Figure 2.39
Figure 2.40
Figure 2.41
Figure 2.42
Figure 2.43
Figure 2.44
Figure 2.45
Figure 2.46
Figure 2.47
Figure 2.48
Figure 2.49
Figure 2.50
Figure 2.51
Figure 2.52
Figure 2.53
Figure 2.54
Figure 2.55
Figure 2.56

Share of EU Member States on the Total Aerospace Trade at 2007
(Intra and Extra-EU27 Trade)

Average Annual Growth Rates per Country of Intra-EU27 Exports on
Aerospace Products from 1998 to 2007

Total Extra-EU27 Aeronautics Trade from 2000 to 2007

Extra-EU27 Aerospace Products Import and Export shares and values
of by Main Trade Partners 2007, EUR billion

EU27 Revealed Comparative Advance (RCA) EU against USA at
2007 and 2000

EU27 Revealed Comparative Advance (RCA) against the RoW (exc.
USA) at 2007 and 2000

EU27 Alternative (Domestic) RCA Index for each Subsector at 2000
and 2007

Yearly RCA Indexes for total EU27 Aerospace Industry from 2000 to
2007

Operating Revenue per Employee (in thousands EUR)

Average Operating Revenue per Employee (in thousands EUR - 2001-
2007).

Operating Revenue per Employee Major Countries (in thousands
EUR)

Profit Margin (in %)

Average Profit Margin (in %) per Country

Profit Ratio Major Countries (in %)

EBITDA Margin (in %)

EBITDA Margin Major Countries (in %)

EBIT Margin (in %)

EBIT Major Countries (in %)

Return on Shareholders Funds (in %)

Return on Shareholders Funds Major Countries

Return on Capital Employed (in %)

Return on Capital Employed Major Countries

Cash Flow to Turnover (in %)

Cash Flow to Turnover Major Countries (in %)

Current Ratio

Current Ratio Major Countries

Liquidity Ratio

Liquidity Ratio Major Countries

Solvency Ratio

Solvency Ratio Major Countries

Average Operating Revenue per Employee (in thousands EUR).
Average Profit Margin (in %)

EBITDA Margin (in %)

EBIT Margin (in %)

Return on Shareholders Funds (in %)

Return on Capital Employed (in %)

Cashflow to Turnover (in %)

Current Ratio

Liquidity Ratio

49

49
51

53

55

56

57

58
64

65

65
66
67
67
68
69
69
70
71
71
72
72
73
73
74
74
75
76
77
77
81
82
82
83
&3
84
85
85
86



ECORYS A

Figure 2.57
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7

Figure 3.8

Figure 3.9

Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 3.19
Figure 3.20
Figure 3.21
Figure 3.22
Figure 3.23
Figure 3.24
Figure 3.25

Figure 3.26
Figure 3.27
Figure 3.28
Figure 3.29
Figure 3.30

Figure 3.31
Figure 3.32
Figure 3.33
Figure 3.34
Figure 3.35
Figure 3.36
Figure 3.37
Figure 3.38
Figure 3.39
Figure 3.40
Figure 3.41
Figure 3.42
Figure 3.43

A/FN97615

Solvency Ratio

France: Industry Structure

French Aerospace Employment by Region
UK Aerospace Industry Sales by Type

UK Acrospace Industry Sales by Product Group
UK Aerospace R&D Funding Sources 2008
UK Aerospace Industry by Company Size 2006

The Structure of the German Aerospace Industry by Demand
Category 2006

The Structure of the German Aerospace Turnover by Major Product
Areas

Turnover of the Spanish Al by Civil and Military

Turnover and Employment by Region

Turnover of Spanish Smaller Enterprises and Large Companies
Structure of the Spanish Aerospace Industry

Cluster of the European Aerospace industry

Changes in the Structure of the Supply Chain
Network Like Model of the Supply Chain

Regional Distribution of Global Procurement and Objectives

Global Sourcing Potential by 2020 — Tier 1+

EADS Supplier Structure in Germany

Average Number of Equipment Work Packages on Airbus Programs
Profile of EADS Suppliers in 2006

Large Civil Aircraft Deliveries: Airbus and Boeing

Structure and Value of the Business Aviation Market
A380 Components and Respective Manufacturing Country

Transport of A380 Components to the Final Assembly Line

Regional Aircraft Market Share between Largest Three Players in
2009 by Units

Structure of the Business Aviation Market

Market Share in Business Aviation by Units and Value

Business Aviation IFR Arrivals and Departures in Europe

Market Share in General Aviation in 2008 by Units

Helicopter World Market, Civil and Public, Deliveries in 2008
(preliminary)

Helicopter World Market, Military, Orders in 2008 (preliminary)
Helicopter World Market, Military, Deliveries in 2008 (preliminary)
Turnover Eurocopter

Helicopter World Market and Eurocopter Share

Eurocopter Composition of Orders and Deliveries by Product in 2008
Key Market Participants in Large Engine Business

World Market Shares for Major Engine Manufacturers and Alliances
Projected Growth for Jet Engines until 2030

Projected Aircraft & Engine Delivery Value for 2009-2028
Components of Global MRO in 2008 (Value in %)

MRO Market by Region in 2008 (Total Value USD 45.12 billion)
Global MRO Market Forecast

Application of Advanced Composites in Aircraft

86
92
96
104
104
106
110

113

115
129
132
133
134
142
147
147
148
149
150
151
151
153
153
154
154

159
162
164
165
165

168
169
169
170
170
171
173
174
175
175
176
177
178
182



ECORYS A

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4

Figure 5.1
Figure 5.2

Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7

Figure 5.8

Figure 5.9
Figure 5.10

Figure 5.11
Figure 5.12
Figure 5.13
Figure 5.14
Figure 5.15
Figure 5.16
Figure 5.17
Figure 5.18
Figure 5.19

Figure 5.20

Figure 5.21
Figure 5.22

Figure 5.23
Figure 5.24
Figure 5.25

Figure 5.26
Figure 5.27

Direct Employment in European Aeronautic Industry by Region
(2008)

Age Distribution of Employees at EADS

Activities and Funding in FP7 (calls 1 and 2)

Funds for Research and Development on Technologies of Relevance
for Aeronautics

Key Figures for the most Important Aerospace Industries

Net Sales of All Aerospace and Space Products of the US Aerospace
Industry from 1998 to 2008

Profits as Percentage of Sales in Aerospace Sector vs.
Manufacturing

Structure of the US Aerospace Industry’s Sales

Development of US Total Aerospace Trade from 1998 to 2007
Total US Aecrospace shares and values of Exports and Imports by
Partner in 2007, EUR billion

US Relative Comparative Advance (RCA) against the RoW in 2007
and 2000

Yearly RCA Indexes for Total US Aerospace Industry from 2000 to
2007

Development of Russian Total Aerospace Trade from 1998 to 2006
Total Russian Aerospace shares and values of Exports and Imports by
Partner in 2006, EUR million

Russia’s Relative Comparative Advance (RCA) against the RoW in
2006 and 2000

Yearly RCA indexes for total Russian aerospace industry from 2000
to 2006

Canada’s Total Export and Sales from 2000 to 2007

Key Segments of the Aerospace Industry dominated by the Canada
Share of Canada’s Aerospace Products of Total

Development of Canadian Total Aerospace Trade from 1998 to 2007
Total Canadian Aerospace Export and Import shares and values by
Partner in 2007, EUR million

Canada’s Relative Comparative Advance (RCA) against the RoW in
2007 and 2000

Yearly RCA Indexes for Total Canadian Aerospace Industry from
2000 to 2007

Value of Brazilian Aerospace Turnover 2000-2007 and Employment
2004-2007

Development of Brazilian Total Aerospace Trade from 1998 to 2007
Brazilian Exports and Imports shares and values by Main Trade
Partners in 2007, EUR million

Brazil’s Relative Comparative Advance (RCA) against the RoW in
2007 and 2000

Yearly RCA Indexes for Total Brazilian Aerospace Industry from
2000 to 2007

Value of Aerospace Turnover in Japan until 2006

Aerospace Production in Japan

Employment in the Japanese Aerospace Industry

All

192
193
213

214
221

222

223

224

230

232

234

234
240

242
243
243
245
246
247
250
252
253
253

255
258

259
260
260
264

264
265



Figure 5.28
Figure 5.29
Figure 5.30
Figure 5.31

Figure 5.32

Figure 5.33
Figure 5.34

Figure 5.35

Figure 5.36
Figure 5.37

Figure 5.38
Figure 5.39
Figure 5.40
Figure 5.41
Figure 5.42
Figure 5.43
Figure 5.44
Figure 6.1
Figure 7.1
Figure 7.2
Figure 7.3
Figure 7.4

Figure 7.5
Figure 7.6

ECORYS A  A/FN97615

Civil and Defence Output of the Japanese Aerospace Industry

Public Financial Support for the Japanese Aerospace Industry
Evolution of Japan Aerospace Trade from 1998 to 2007

Japan’s Exports and Imports shares and values by Main Trade
Partners in 2007, EUR millions

Yearly RCA Indexes for the Total India’s Aerospace Industry from
2000 to 2007

Development of Indian Total Aerospace Trade from 1998 to 2007
India’s Exports and Imports shares and values by Main Trade Partners
in 2007, EUR million

Yearly RCA Indexes for the Total India’s Aerospace Industry from
2000 to 2007

Development of China’s Total Aerospace Trade from 1998 to 2007
China’s Export and Import shares and values by Main Trade Partners
in 2007, EUR million

Yearly RCA Indexes for the Total China’s Aerospace Industry from
2000 to 2007

Development of South Africa’s Total Aerospace Trade from 2000 to
2007

South Africa’s Export and Import shares and values by Main Trade
Partners in 2007, EUR million

Yearly RCA Indexes for the Total South Africa’s Aerospace Industry
from 2000 to 2007

Development of Australia’s Total Aerospace Trade from 1998 to 2007
Australia’s Exports and Imports by Main Trade Partners in 2007
Yearly RCA Indexes for the Total Australians Aerospace Industry
from 2000 to 2007

Analytical Framework Competitiveness EU Aerospace Industry

The Medium-term Development of the Global Market for Airlines
Evolution of the Order Backlog for Commercial Aeronautics
Medium-term Forecast for the Commercial Aerospace Industry
(Units)

Global Deliveries of Large Aircraft

Global Market Shares of the Commercial Aerospace Industry (Units)
Long-term Air Traffic Forecasts, Average Global RPK Growth

265
266
268

269

270
275

276

276
281

282

283

285

286

287
288
289

290
292
326
327

328
328
329
330






Introduction

The European air transport system consists of a fleet of about 5 000 aircraft, and moves 1 billion
people per year. The sector contributes about EUR 500 billion to the EU GNP and employs 3.1
million people, which represents 1.9% of all EU jobs. Exports amount to 60% of the aeronautics
industry’s turnover, generating a trade surplus of EUR 2.2 billion.'

The aerospace industry must operate in a long-term perspective of 20 to 30 years. Accordingly,
the policy framework which is established today and the respective allocated resources determine
the perspectives and performance of the industry for decades to come.

This study’s aim is to give an overview of the current state of the European aerospace industry
(AlD), its relevance and competitive position in the global aerospace market. It provides a data
analysis with a quantitative assessment of the competitive situation in Chapter 2. The subsequent
Chapter 3 offers a qualitative assessment of the large European Al countries, the behaviour and
strategies of the major companies, an overview on the main Al subsectors and finally current
trends in product and technology development. Chapter 4 analyzes the general framework condi-
tions for this industry within Europe followed by an analysis of the major competing countries in
Chapter 5. The subsequent Chapter 6 then provides a synthetical summary on the competitiveness
of the European Al, which is followed by a strategic outlook consisting of a SWOT analysis and
policy recommendations in Chapter 7.

The focus of the study is on civil aviation, which explicitly excludes space activities. Military
aviation is only included in the analysis when interdependencies to civil aviation are significant
and important or when the available data allow no differentiation. The analysis will cover the
manufacturing of large jet airplanes, regional and business jets, helicopters, engines, intermediary
input (equipment, avionics/electronics, aerostructures/components) as well as maintenance, repair
and overhaul (MRO).

The following introduction provides a short review on the previous DG Enterprise study “Star
217, an overview on the basic industry characteristics, the historic evolution, and general patterns
in the business cycle of the (European) Al.

1.1 Previous Work

The Strategic Aerospace Review for the 21st century (European Commission, 2002) is a report
drafted on the basis of analyses and recommendations given by the European Advisory Group on
Aerospace, which was set up for this purpose in 2001study. It was supported by the European

! See: European Commission, 2006.
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Commission and aims at “creating a coherent market and policy framework for a vital European
industry”. The report highlighted the strategic role of the industry as a generator of wealth, main-
tainer of global competition and as a driver of innovation. Furthermore it gave a view on the in-
dustry profile, covering the civil and military links and stating the cyclical nature of this capital-
intensive industry, which underwent several waves of consolidation and privatisation.

The report concluded that for an improved governance of civil aviation a strong European organi-
sation is needed in order to drive the overall policy of the sector. This comprehends a Civil Avia-
tion Authority as well as a harmonized Air Traffic Management (and a master plan for the Single
European Sky initiative). Furthermore recommendations have been given in the fields of “com-
peting on world markets” (ensure improved access to world markets / fair reciprocal market ac-
cess, wider international agreements to simplify export controls on products with US compo-
nents, international cooperation programmes) and the operating environment (consider specific
aerospace features in competition policy, analyse impact of taxation schemes on innovation, co-
ordinate and apply tax and other incentives to promote innovation, consider education and train-
ing needs of a long term skilled work force, facilitate cross-border mobility of staff - also with
respect to social security schemes, accelerate development of practical training schemes in acces-
sion countries, let key stakeholders define long-term research priorities and improve the coordi-
nation and joint planning of research programmes — at European, national, regional and industry
levels, allocate sufficient public resources to sustain a long-term civil aeronautics research strat-
egy with a total investment of EUR 100 billion for the next 20 years from public and private
sources).

Additionally the report offers recommendations on how to safeguard Europe’s security and de-
fence capabilities as well as its role in space.

The European Commission replied to the STAR 21 report with a Communication®, in which most
of the recommendations are taken on board.

1.2 Particularities of the Industry

To understand the competitiveness of the aerospace industry one needs to know the particularities
of this very special industry. The following six points depict the peculiarities of the aerospace
industry. These strongly influence the structure and evolution of the production organisation, the
localisation of activities and — last but not least — the relation between the governments and the
industry’

High technological level

The high technological level of current aircraft configurations and its underlying technology im-
ply that a slight improvement in the technology is obtained through great efforts and a steep in-
crease in the final costs of the vehicle. This does also explain the significant homogeneity of
technological solutions: a little erroneous variation of the technology and price involve massive
financial losses. There is a very high risk for a wrong positioning in the technology matrix. Firms

2 COM(2003) 600 final, 13.10.2003, A coherent framework for aerospace — a response to the STAR 21 report.
¥ The following paragraphs are based on Esposito and Raffa, 2006.
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Figure 1.1

try to reduce these risks through various collaboration and cooperation agreements with other
firms including those that could be potential competitors.

Technological complexity

The complex nature of an aircraft is a barrier to innovation, as it implies limited possibilities to
control all technologies and interdependencies. Again, huge efforts translate into small techno-
logical improvements. Firms therefore concentrate their know-how in particular areas to push the
technological frontier. To manufacture an aircraft therefore implies the need to develop a system
of relationships between specialised firms.

High and increasing development costs

At the end of the eighties, some authors estimated that development costs for a new generation
aircraft would reach USD 10 billion. The estimates for the A380 reached USD 15 billion in 2004.
To reduce high development and management costs and to reduce financial risks, firms go to an
intensive pre-project period to single out those partners best suited for the work.

Long break even periods and small markets

There is no single country in the world able to absorb in its internal market the numbers of air-
craft necessary to reach the break even threshold, which assures the profitability of a single
manufacturer. Furthermore, many governments impose direct and indirect barriers on the acquisi-
tion of aircraft not manufactured with the contribution of local firms. Large manufacturers get
around these market barriers by making agreements involving firms from different countries in
the production process.

Problematic cash flow
The aerospace industry is characterised by heavy upfront investments and exceptionally long

programme lives, which lead to a very problematic cash flow profile, as indicated in Figure 1.1.

Life Cycle Costs in the Aerospace Industry

Cash
— —
~ 5 years > 5 years
NPV /
BEP

Source: Airbus & EADS Global Sourcing Strategy, BDLI, May 2009.
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Funding of the development process is therefore a very critical factor for a company’s success. It
is also increasingly important for smaller companies, as prime contractors move to a further shar-
ing of risks and development costs.

Markets operating under such cash flows patterns tend to become a monopoly, as second movers
have hardly any chance to enter the market by themselves. Airbus was only able to enter the mar-
ket of large civil aircraft after massive state intervention, leading to the oligopoly we currently
see in the market of aircraft with more than 100 seats.

High interdependencies between civil and defence markets

Military markets follow their own logic, as the states are usually covering the development costs
of the new products, which leads to a much lower risk for the involved companies. Even if appli-
cations at system level are not very common, the respective companies usually strongly benefit in
the civil markets from these newly developed technologies. The US department of Defence ex-
plicitly funds dual-use technology development in order to support the strategic goal of economic
leadership for the US industry. Examples can be found at systems level with the B707, the CASA
CN 235 or the BellBoeing Ospray Tilt Rotor Aircraft (V22 in military, and BA 609 in civil mar-
kets). It is currently unclear however, if the synergies to be used are increasing or not. They will
probably also depend on the military budgets of States. System level dual use developments
however become more and more seldom, as the requirements of the respective markets diverge.

Due to growing budget constraints public authorities ask the Al to use civil R&D results for mili-
tary project. A400M was the first military project that was funded by a scheme up to now only
applied for civil projects. As a consequence not only technical problems but financial issues
hampered a smooth product development.

Strategic industry

Since its early days the aerospace industry has been seen as a strategically important sector of the
economy. Governmental support and market protection have always been instruments for the
internal organisation and the financing of the industry.

Arguments for this support are traditionally (i.) military autarky, (ii.) spill-over and external ef-
fects of this high tech industry and (iii.) the need to prevent monopoly power of other countries in
this field. Nowadays the efforts to keep this high-tech and high-wage sector in the countries have
become increasingly important in the light of the ongoing globalisation and its accompanying
new division of labour within the world. A new (practical) argument is the need for an own in-
dustrial policy as the necessary strategic answer to other nations industrial policy. This argument
does hold, even if there would be no economic benefit of supporting an industry in the first place.

This last two arguments become more and more important especially as countries like China,
Russia, Brazil and India are now more and more entering this market with own products and ser-
vices and a strong governmental support.
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1.3 Historical Evolution of the Industry

The factors described above have, in the past, imposed various barriers for the firms operating in
aviation, resulting in a (vertical) production organisation on an international scale with an intense
collaboration of firms. They have also led to an ongoing (horizontal) consolidation of the indus-
try, within Europe and Northern America as well.

1.3.1  Horizontal Evolution of the Industry*

In-house production phase — The 1950s

In the 50s, as the technology was dominated by the piston engines, there was practically no co-
operation agreement among aircraft production firms. An aircraft was wholly designed and pro-
duced by one company, as at that time they were still able to overcome the technological and
financial barriers of such a project.

First collaboration phase — The 1960s

Mainly due to the introduction of the jet engine, the first collaborations in the industry began.
One of the main drivers of this was the engine manufacturer Rolls-Royce (RR), which made an
agreement with an American and a European company. The Concorde programme also gave birth
to a co-operation between British Bristol Siddeley (later taken over by RR) and the French
Snecma to develop the Olympus engine, and between the British Aerospace Corporation (later
BAE) and the French Sud Aviation — Société Nationale de Construcions Aéronautique to develop
the Concorde. A lot of different programmes were launched and carried out simultaneously. Most
of the German aerospace industry’s activities were restricted to manufacturing in licence.

European consortia phase — The 1970s

The 70 saw the evolution of the first European programmes and consortia. As an answer to the
American competitors, Airbus was created. The Airbus A300 was the result of an alliance be-
tween Aerospatiale, DASA, BAE and CASA. In the engine sector the former agreements were
consolidated and two more were added: The first consortium between RR, TU and Fiat Avio to
develop the Turbo-Union (RB -199 for the Tornado), the second between the French Snecma and
the American General Electric to create the CFM family. The Tornado development gave also
rise to an aircraft consortium called Panavia, a tri-national consortium consisting of British Aero-
space, MBB of West Germany, and Alenia Aeronautica of Italy. The driving factor for the grow-
ing international co-operations was the increasing project volumes and the shrinking abilities to
execute them within national borders. Only the US and to a certain extend France — that pursued
an explicit national aerospace industrial policy — focused on national projects further on.

Worldwide cooperation phase — The 1980s

In the 80s, there was an increasing tendency to internationalise the production cycle of the air-
craft industry. Especially the need to develop a new generation of engines - with low fuel con-
sumption and the ability to propel large aircraft - pushed the development of big international
cooperations (RR, Pratt & Whitney, Fiat Avio and Japanese JACE formed the first cooperation
involving three different continents: the International Aero Engines, IAE). This consortium built
the V2500 in order to provide an alternative engine for the newly developed Airbus A320 aircraft
family compared to the existing CFM56, which powered the Boeing 737. Also the strategies of

4 This characterization follows Esposito, 2004.
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Airbus, Aerospatiale and British Aerospace changed as they aimed at becoming the number one
in the air transport sector.

Crisis phase — Early 1990s

In the early 90s, the aviation industry underwent a period of crisis due to a sharp drop in world
demand and a heavy reduction in the turnover and stall in all firms. The tendency to form interna-
tional relationships however did not slow down. Especially the breakdown of the former commu-
nist block and the increasing costs of developing new programmes pushed the tendency to form
worldwide co-operations. The high level of technology achieved now required a global market to
remain profitable. At the same time, the strategy of the Airbus consortium changed again, aiming
at conquering the world leadership (instead of only competing with US companies in specific
market segments). In 1992 the German MBB and the French Aerospatiale joint their helicopter
divisions and created Eurocopter, to strengthen its position in global markets.

Industrial integration phase— Late 1990s

From 1995 onwards, the aerospace sector came out of the slump and with the recovery in world
demand new programmes were launches (civil A380, and the Joint Strike Fighter in the military
realm).The extremely high technological and financial efforts helped to move the industry into
the integration phase. In Europe, the European Aeronautic, Defence and Space Company (EADS)
and BAE Systems group emerged as the remaining systems integrator (and Thales and Finmec-
canica as system suppliers). In the US, Boeing, Lockheed Martin, Northrop Grumman and Ray-
theon emerged out of this consolidation process. (Figure 1.2)

Worldwide reorganization phase —2000s onward

The emergence of the six worldwide groups has changed the competitive landscape at the local
and international level. The market for large civil aircraft is now characterised by the rivalry be-
tween Boeing and Airbus. The A380 broke the monopoly in the large long-range aircraft, and
both companies are now competing with the B787 and A350 XWB in the long range, medium
size wide body market.
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Figure 1.2 Consolidation in the European and American Aerospace Industry
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1.3.2  Vertical Evolution

The reorganisation of the industry on a world scale has brought about a profound reorganisation
of the production cycle in global terms and the reorganisation of the supply chain. A first step to
understand and to analyse the recent developments within the supply chain is to see the trend in
an historical perspective. In the last forty years, the four main evolutionary phases can be pointed
out in line with Esposito and Raffa, 2006.

Creation of a supply relations system

The first phase, characterized by a strong growth of the sector lasted until the end of the seven-
ties. One customer, typically the integrator had various suppliers. The key ability of the suppliers
was a technical one. The Original Equipment Manufacturers (OEMs) used job orders to select the
more dynamic suppliers and started to establish a hierarchy within the supply system.
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Steadying of the supply system

The second phase lasted all the eighties and was also characterized by a period of strong growth.
Within this time period, the supply relationships emerged as pyramids, with only a few developed
suppliers at the top (first tier) with which tight collaborative relations were established. The inte-
grator developed a non homogeneous distribution of job orders in order to operate on a long term
perspective. The suppliers were thus able to grow in size and could increase their technical capa-
bilities with only moderate pressure to reduce prices. This was especially helpful for the small
and medium-size companies which were especially found in Europe (due to the traditionally na-
tional markets). This created a great level of trust within the industry especially for these small
companies.

Fluctuating supply

As discussed before, the aircraft industry underwent a period of crisis in the early nineties with a
sharp drop in world demand. The big integrators reacted by integrating previously outsourced
activities, which implied a sharp reduction in job orders for the suppliers. In the second half of
the 90s demand rose again, which allowed integrators to outsource again as much as possible of
the production process. The result was fluctuating supply relations, where the integrators in-
creased and reduced the amount of activities according to the economic cycle. This caused disso-
lution of mutual trust that is perceived as a necessary prerequisite for an efficient and well devel-
oped supply system.

Creation of a cooperative supply system

This phase began when the industry came out of the slump after the shocks at the beginning of
the decade and is a consequence of the horizontal transformation of the sector at national and
international level. The OEMs move their core competencies and re-organize their system of
alliances in a changing context. At the same time new players from emerging countries such as
China and Russia appear on the aircraft market. In the 90s these countries were mainly seen as
suppliers of low-labour cost and satisfying technological know-how. In some segments the
emerging competitors strongly increased their know-how and put additional competitive pressure
on the established suppliers in Europe and the US.

1.4 Business Cycles in the Aerospace Industry

Globalization is a phenomenon based on growing regional and international linkages. Transport
operators have always benefitted from this development. Most transport sectors have grown
stronger than the global economy. After the breakdown of the New Economy’s bubble the world
experienced high growth rates that have not been seen for decades. The global gross domestic
product (GDP) expanded between 4% and 5% for a couple of years. Numerous economists had
expected that the world will follow a higher growth trend than during past trends. Here we follow
the standpoint of Goldman Sachs that the high growth momentum of past years was the result of
certain exaggerations, among others in the financial markets. The current recession and the fol-
lowing slow recovery will only lead to a trend rate of around 3%. For an understanding of the
global economic development the aggregated international merchandise trade is used.’

®  There are some statistical problems linked with the calculation of the global GDP, therefore here we use the global merchandise trade

as an indicator for the global development. Air transport counts for about 35% of the global merchandise trade. See: IATA (Ed.), Value
Chain Profitability, IATA Economics Briefing No. 4, June 2006, p. 5.
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Figure 1.3

Figure 1.3 gives a clear picture for the globalization, an expression only created in the mid-1990s.
Obviously the international trade expanded during the 1970s much stronger than these days. Even
more dynamic grew the airline operators’ business. This development can be contributed to the
small size of this sector and a broad range of opportunities for new applications.

The uptake of the global economic development is remarkable if one compares it with the 1980s
and the 1990s. However, it must be taken into account that the size of the global economy is
much bigger than during the 1970s. The airline operators’ business also gained momentum, but it
was more moderate as compared with to global merchandise trade. As compared to the global
GDP the operators enjoyed a stronger expansion, a well-know pattern since long.

Global Economic Development and the Business of Airline Operators
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Figure 1.4 discloses the business cycle of the aerospace manufacturers and its linkages to the
airline operators. The boom at the end of the 1980s led to an above average growth of the number
of delivered aircraft. The global slowdown 1991 to 1993 reduced the growth of the airline opera-
tors; only in 1991 their global business shrank slightly. The years after until 1995, for four subse-
quent years the delivery of aircraft shrank at about one half. The second half of the 1990s was
marked by a soaring demand, but it took more than two years to reach former heights. The slow-
down after the breakdown of the New Economy Bubble was moderate as compared with the pre-
ceding cycle. The time-lag between the airline operators’ recession and the manufacturers’ was
one to two years only.
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Figure 1.4

The Business of Airline Operators and the Aerospace Manufacturers (Deliveries in Numbers)
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An investigation in the subgroups of the aerospace industry disclosed that the boom during the
second half of the 1990s was driven above all by regional aircraft. They benefitted not only from
the cyclical recovery after a severe slump the preceding years but from a shift in the demand to
short- and medium-range airplanes dedicated as commuter planes to serve air traffic hubs. The
long-term development discloses a remarkable upward trend, although they did not benefit that
much from the latest upswing as Boeing and Airbus with their supply of long-range airplanes. A
comparison of the performance of both of these big suppliers reveals the upward trend of Airbus
from 1985 up to 2008. Only recently Airbus took over the lead in the global market by the num-
ber of delivered airplanes (Figure 1.5).

Figure 1.5 Business Cycles in the Civil Aircraft Industry
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The airline operators and the manufacturers are part of a wider sector that comprises other indus-
tries which supply complementary services. These industries altogether are necessary for the
provision of air transport services to customers. Quite different industries are compared with each
others such as freight forwarders, lessors etc. (Figure 1.6) IATA (2006) has investigated the prof-
itability of these industries. An expected result was the loss in profitability during the slowdown
after the breakdown of the New Economy Bubble and the terrorist attack 9/11. More interesting
is the fact that profitability differs strongly between the industries under consideration. Computer
reservation systems proved to be most profitable. Aerospace manufacturer were in the medium
range, although very volatile.®

The study carried out by IATA and McKinsey evaluated airport operators as most problematic.
They command a natural monopoly and are often run by public authorities. In particular in the
US airports charge airlines high for their service and are very inefficient. In Europe the situation
is different. Private operators are successful and exploit all opportunities to gain additional reve-

®  See: IATA (Ed.), Value Chain Profitability, IATA Economics Briefing No. 4, June 2006.
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Figure 1.6

nues, but charges are likewise high. The adjustment of airports to changing requirements in cus-
tomer services and growth are perceived as poor.

Although this view might be biased to a certain extent by IATA the study provides some insight
in bottlenecks in the supply system that incorporates potential limitations to further growth. On
average the airlines profitability is not satisfying from an investor’s standpoint. The return on
investment is — with regard to the investor’s risk taking — insufficient. Other industries with simi-
lar risks pay higher premiums. This poor financial performance could become a stumbling bloc
for the progress of the sector, because the business of airline operators is capital intensive. In
2004 the airline operators invested USD 380 billion, at around 55% of total investment expendi-
ture of the sector. In a more risk avers environment the availability of funds has been already
reduced.

The study highlights that in general “no-frills” low-cost carriers (LCC) delivered higher Returns
on Invested Capital (ROIC) than network airlines. This is a reflection of both their higher operat-
ing margins and of the lower capital base. However, even the LCCs have not created positive
returns during the more severe years 2001 to 2004. The growth of these carriers has been remark-
able during the past years, but to a certain extent this was a substitution of network airlines sup-
ply. The growing competition in the air transport market will induce a reduction of margins and a
structural change in the years to come. Shrinking profitability from a level - not satisfying to in-
vestors seeking a risk premium — in an environment of more risk averse players in the financial
markets can lead to a financial crunch.’

The Economic Framework for the Aerospace Industry
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" Handelsblatt, 9 July 2009.
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The Quantitative Analysis of the European Aero-
space Industry

The analysis of the EU27 aerospace industry data is done within the current data limitations. In
principle all the different sub-sectors are studied, including: aircraft (also military), helicopters,
engine manufacturing, aircraft parts production and flight simulation services. Overhaul, repair
and training services are covered through a more qualitative approach due to a lack of data.
While the analysis covers also military aircraft production (as it is heavily related to the civil
aircraft production), it does not cover other defence related land and naval activities. The produc-
tion and employment analysis is based on Eurostat Structural Business Statistics (SBS) data at
NACE 35.3 level, which is rather aggregated and covers also space production®, and the trade
analysis is done based on the UN Comtrade HS 1996 data on 6 digit-level, which again gives a
more detailed picture of all sub-sectors.” In addition, other data sources from entrepreneurs asso-
ciations, such as Aerospace and Defence Industries Association of Europe (ASD), have also been
used. It must be taken in mind that the official Eurostat figures comprise only information from
enterprises of which the main activity is the manufacture of products, classified as aerospace
products. The figures of the entrepreneurs’ associations also comprise figures from companies
that are part of the aerospace value chain but whose products are classified otherwise. The advan-
tage of the first statistics lies in the fact that international comparisons can be carried out by the
use of officially available figures that are collected and aggregated similarly.

The first section tackles the quantitative analysis from a sectoral standpoint, primarily by the use
of Eurostat figures. The evolution of the industry over time, efficiency indicators and the regional
distribution are disclosed. The relative performance of the European Al with all of the European
manufacturing indicates changes in the comparative advantage. An analysis of foreign trade by
the use of shares in global trade as well as the RCA indicators provides insight in the perform-
ance in international markets.

The second part of the Chapter tackles the quantitative analysis from a microeconomic stand-
point. The major objective of this procedure is to analyse the profitability and the financial per-
formance of the sector. Within the EU27 the key players are compared with the average of all Al
companies under investigation to disclose discrepancies in the economic performance of smaller
and big European firms. A comparison of key European and non European players has been car-
ried out to investigate in changes in the economic performance and its impact on international
competitiveness.

The spacecraft data cannot be separated from the overall “Aircraft and spacecraft” grouping. The European nomenclature for produc-
tion has been revised. The latest version NACE (2008) does not yet contain any figures, but in future the aerospace industry will be
presented under NACE 30.3.

In this report global trade has been analysed from the standpoint of each of the economies under investigation. This means trade
relations between non European countries have been investigated. UN Comtrade is the most adequate source for this purpose.
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2.1 The Sectoral Analysis of the European Aerospace Industry

The European aerospace industry — based on Eurostat figures'® - employed 375,300 people in
2008. The output amounted to EUR 127.8 billion. The value-added came up to EUR 34.5 and
declined by an average 1.5% per annum during the period from 2001 to 2008, calculated in con-
stant 2008 prices (Table 2.1)."" Behind this European development are quite different trends in
the Member States that are disclosed in Chapter 3.

The key figures provided from ASD for the European aerospace industry differ from official
sources. The turnover of aeronautics and space activities in 2008 came up to EUR 104.7 billion
and the number of employees reached 500,240'2. This equals a turnover per capita of EUR 209
thousand. The differences between official statistics and those of the associations are enormous
and needed clarification. The major differences have been clarified. They are based on a different
scope of the statistics. In brief: The official statistics refer to aerospace products as classified in
the nomenclature, whereas the associations’ surveys try to catch all companies with a major stake
in the aerospace value chain. As a consequence in most cases the figures are higher than that of
official statistics. For international comparisons it was necessary to use official statistics that
pursue the same approach.

For a comparison with the European aerospace association’s (ASD) figures see: Figure 2.12

Over the period under investigation the output showed a cyclical pattern. 2001 was on the upside of a cycle, but 2008 was also on the
upside of a cycle. Therefore the business cycle does not bias the development much, but technical problems and delays in new pro-
ject have had a noteworthy impact on the development and the performance of the sector, as will be shown in the next chapter.
France and Germany have been above all affected.

2 ASD fact and figures 2008
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Table 2.1

2.1.1

Key figures for the European Aerospace Industry

2001 - 2008 Share of total EU-27

Change

i i % 2001 2008

Production (2008 prices, o

Output EUR billion) 115.8 127.8 1.4%
VaIue—ggided (2008 prices, -1.5%
EUR billion) 38.2 345

Labour force | Employees (thousands) 373.0 375.3 0.1%
Value-added per employee

Productivity | and year (thousands, con- 102.5 91.9 -1.6%

stant prices

FR, UK, DE, IT, ES, PL

Production (2008 prices,

0, 0, 0,
Output EUR billion) 83.5 93.5 1.6% 72.1% 73.2%
Value-added (2008 prices, o o o
EUR billion) 324 30.6 0.8% 84.6% 89.4%
Labour force | Employees (thousands) 327.8 330.2 0.1% 87.8% 88.1%
N Value-added per gmployee 08.7 926 09% | na na
Productivity | and year (2008 prices)
Wage adjusted productivity 192% 167% -2.0% | n.a n.a
Labour costs Per employee and year 51.3 55.5 1.1% | na n.a

(thousands, constant prices)

Source data: Eurostat, National association statistics (for growth rates between 2006-2008), Own calculations

The focus of the study is civil aerospace. Its share on the European output of final products is
around 60%. However, only in few cases the statistics are available that allow a differentiation
within the aerospace industry (Al).

The bigger European countries France, the United Kingdom, Germany, Italy and Spain are con-
sidered in detail. Poland was also selected as a country for a more in depth analysis as an exam-
ple from within the new Member States. These 6 countries together comprise over three quarter
of the production and even 89% of value-added. This group of countries covers the large Euro-
pean OEMs. The differences in the pace of growth between production and value-added indicates
a reduction of the manufacturing depth that has been induced by OEMs strategies to focus more
on system integration. (Table 2.1)

The Development and Performance of the Aerospace Industry

In general, the aerospace industry in the EU is in political terms an important sector, in economic
terms its relative importance is less outstanding. However, it creates spillover effects for other
high-tech-sectors in terms of innovations. During the last decade, the EU27 aerospace industry
has experienced a breakdown between the events of 9 September 2001 and the year 2004, which
resulted in an explicit decline in the value-added share of the sector during that time. However, at
the same time the share of aerospace employment out of the total manufacturing employment has
stayed relatively constant at around 1.2%. Figure 2.1, provides the share of aerospace industry’s
value-added and employment out of total manufacturing value-added and employment from 1998
to 2006, as newer data are currently not available in Eurostat.
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Figure 2.1

Share of Aerospace Value-added and Employment in the EU27 in Total Manufacturing
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Figure 2.2 shows the latest trends in the value of production, value-added (which represents the
difference between production value and intermediate input) and in employment. The value of
production and value-added have been calculated with 2008 constant prices. At 2006 the total
production value was at around EUR 127 billion, the value-added at around EUR 34 billion and
the sector employed around 375 000 persons. The growth of the production value has not been
accompanied by an analogous growth in value-added during the last ten years, which already
indicates an outsourcing tendency (strongly increasing the intercompany deliveries within the
aerospace industry, or outsourcing to other industries or to non-European countries), while em-
ployment has increased slightly. The production has experienced a large volatility during this
period. After a small growth period that lasted till 2001, declines took place from 2001 to 2003,

2005 2006

caused by the events of September 11, while the production grew again after that.

FWC Sector

Competitiveness Studies - Competitiveness of the EU Aerospace Industry




Figure 2.2 Total EU27 Production Value, Value-added and Employment Trends in the Aerospace Sector in Constant 2008 Prices®
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Source: Eurostat, National association statistics (for growth rates between 2006 - 2008)

In real (i.e. inflation-adjusted) terms the productivity of the industry has shown a small down-
wards trend. Figure 2.3 shows the productivity trends measures for labour productivity (i.e.
value-added per employee, measured in thousand EUR per head), for wage adjusted labour pro-
ductivity (measured as labour productivity by average personnel costs, in %, i.e. the ratio of
value-added per employees divided by the average personnel costs'®) and for value-added per
hour (measured as EUR per hour). The labour productivity has faced a decline according to each
of the indicators as the employment (and wages) of the sector have been growing faster than the
value-added. In depth analysis of the following chapters has disclosed that this development has
been induced by investment in human capital (more and better educated personnel) and new
products, which has a delayed effect on production and value-added — particularly in this industry
with extremely long product-life-cycles and development periods.

Figure 2.3 Productivity of EU27 Total Aerospace Industry in Average by 3 Indicators (Based on Constant 2008 Prices)
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Source: Eurostat, own calculations (2007 and 2008 estimations).

The current production and value-added values have been corrected to constant 2008 values by the Eurostat Producer price index
data for overall manufacturing industries. Further, the values for 2007 and 2008 are estimations based on the ASD sector growth rates
between 2006-2008, as the Eurostat data covers only the period 1998-2006.

Consistent ratio values of wage adjusted labour productivity that are under 100% indicate a serious threat to the competitiveness of the
industry, as the labour costs are higher than the average value-added per employee.
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2.1.2  The Structure of the Industry

Together the production of aircraft and helicopters (i.e. aircraft final products) accounted for over
50% of total aerospace production at 2006 in the EU27 according to the Aerospace and Defence
Industries Association of Europe (ASD). In addition, maintenance and repair services accounted
for some 20%. Figure 2.4 shows the breakdown in detail.

Figure 2.4 Breakdown of EU Aerospace Industry Turnover by Product Segment in 2006 in per cent
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Source: ASD, Annual Report 2006.

Figure 2.5 provides further the breakdown of aircraft final products according to the ASD. Large
civil aircraft and military aircraft account by far for the largest share of aircraft final productions,
while e.g. helicopters account only for some 11% and regional aircraft and business jets for few
percentages.

Figure 2.5 Distribution of Aircraft Final Products in 2006 in per cent

Military Aircraft
345

Large Civil Aircraft
46.8

Helicopter (civil & military)

11.8 Business Jets  pegional Aircraft

4.4 25

Source: ASD, Annual Report 2006.

Figure 2.6 presents again the breakdown of the employees in the European Aerospace industry by
their skills levels according to the ASD. Around 1/3 of the employees are highly educated (uni-
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Figure 2.6

2.1.3

versity graduates), 1/3 manual workers and 1/3 others (including technicians, draughtsmen,
craftsmen, secretaries, etc.).

Skills Levels of the Employees in the EU Aerospace industry in 2007 in per cent
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Source: ASD, Annual Report 2007.
Performance Comparison to the Total European Economy

Compared to the other manufacturing industries, the European aerospace sector has shown lower
production growth and lower value-added growth during the period from 2001' to 2006. Figure
2.7 provides the average annual growth rates of various performance indicators from 2001 to
2006 inconstant prices for acrospace and for the total manufacturing industry'®. As employment
(and wages) in the aerospace industry has increased more than in other industries and the related
employment growth has been faster than the real growth of value-added, the apparent labour pro-
ductivity and wage adjusted labour productivity have decreased while in overall manufacturing
industries in general the opposite has been true. Similarly, the value-added per hour has de-
creased. The increase in the real wages compared to other manufacturing industries is reflected
especially in the decrease in wage adjusted labour productivity in the aerospace industry, while
the same indicator for all manufacturing industries has increased (as the wages in other industries
have even decreased somewhat in real terms).

*® The growth rates have been calculated from 1999 due to lack of reliable data for the employment level at 1998.
% Both industries values have been deflated with the earlier mentioned Producer Price index for manufacturing industries.
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Figure 2.7 Comparison of EU27 Average Annual Growth Rates from 2001 to 2006, Aerospace Industry vs. Manufacturing in Total"’
in constant prices"™®
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Source: Eurostat, authors’ calculations.

The investment in acrospace (as % of value-added) has been slightly lower and more volatile
than in other manufacturing industries during the period from 1998 to 2006. While the invest-
ment experienced a rise in general manufacturing from 1998 to 2001 and has been decreasing
since till 2006, the investment in the aerospace sector have stayed in general in a more stable
range and varied in about two year intervals as Figure 2.8 illustrates.

Figure 2.8 Investment Rate (as % of Value-added) at Aerospace Sector vs. All Manufacturing
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Source: Eurostat.

The growth rates have been calculated from the constant 2006 value indicators. Explanation of the indicators can be found from sub-
section 2.1.1 and the technical annex.

The growth rates have been calculated from the constant 2006 value indicators. Explanation of the indicators can be found from sub-
section 2.1.1 and the technical annex.
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2.14

The Regional Distribution of the European Aerospace Industry

The aerospace industry in the EU27 was still highly concentrated in 2006, while decentralisation
has been going on. France, UK and Germany accounted for nearly 80% of the total EU27 aero-
space production and value-added and around 70% of the total employment. However, while
France had by far the highest production value, it lies behind the UK (the second largest aero-
space producer in the EU) in terms of value-added and employment share. A major reason for
this statistical discrepancy can be seen in the final assembly line of Airbus in Toulouse, where the
major part of Airbus aircraft is finalized and delivered."” Table 2.2 provides detailed information
on the share of each EU27 country’s aerospace production, value-added and employment in
2006. In addition, the average annual growth rates in constant prices from 2001 to 2006 have
been reported for each country. The average annual growth rates of the aerospace production
during the last decade shows that many smaller producer countries are catching up. For example,
Austria, Slovenia, Spain, Czech Republic and Denmark have been growing significantly during
the last decade, given the low initial position. At the same time, value-added has declined in
countries like the UK, Germany and Sweden.

¥ The final assembly lines of Airbus are in Toulouse (two assembly lines for the Airbus types A320, A330, A340, and A380), Hamburg
(Germany) (one assembly line, for types A318, A319, A321 and A380 interior furnishing), Seville (Spain) for the Airbus A400M and
Tianjin, China for the A320 series.
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Table 2.2 Regional Distribution of the EU27 Aerospace Industry and the Growth from 2001 to 2006 of the Sector in each Member

State in Constant Prices

Production value Value-added
Country Share of total Share of total Share of total [ Average an-
EU27, 2006 nual growth EU27, 2006 nual growth EU27, 2006 nual growth
EU27 100% 0.7% 100% -1.2% 100% 0.7%
FR 42.8% 2.4% 29.3% 4.0% 25.6% 2.1%
UK 23.1% -2.2% 31.3% -4.3% 25.7% -2.4%
DE 17.4% 0.4% 20.4% -1.3% 19.9% 0.7%
IT 6.8% 2.6% 7.8% 1.4% 8.7% 0.9%
ES 4.2% 17.8% 3.5% 11.1% 4.1% 8.2%
SE 1.8% 4.3% 2.0% -1.4% 2.7% 1.3%
BE 1.1% -5.0% 1.5% -7.3% 1.6% -3.9%
NL 0.9% 4.1% 1.1% 2.0% 1.3% 1.3%
PL 0.4% 8.9% 0.7% 1.0% 3.8% -0.5%
IE® 0.4% n.a 0.5% n.a 0.9% n.a
GR 0.3% n.a 0.6% n.a 1.0% n.a
Ccz 0.3% 4.9% 0.3% -5.0% 2.0% -1.2%
RO 0.2% 0.8% 0.3% -5.6% 1.6% -8.0%
DK 0.2% 8.6% 0.3% 12.8% 0.3% 12.9%
AT 0.1% 31.6% 0.2% 27.7% 0.2% 12.7%
HU 0.1% 15.8% 0.1% 18.9% 0.3% -2.3%
Fl 0.1% 4.8% 0.1% 2.6% 0.2% -0.9%
LT 0.0% 12.2% 0.0% 2.5% 0.1% 7.2%
Sl 0.0% 10.2% 0.0% 24.4% 0.0% n.a

Source: Eurostat, values in constant 2006 prices with PPI deflator.

Figure 2.9 and Figure 2.10 show the development of the acrospace production value in the largest
producer countries in the EU and for some of the smaller ones. Most countries in both groupings
have experienced in general an upward trend in the production until September 11, 2001. In the
following two years the whole industry experienced a decline, but after 2003 started a new
growth period. The production in Spain, France, Germany and Italy has performed better than in
the UK.

0 No time series available.
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Figure 2.9

Figure 2.10

Production Trends of Main EU Aerospace Producers, Constant 2006 Prices
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Similarly, many other smaller producer countries have experienced a general upwards trend dur-
ing the whole period, but with some yearly variation visible. For example, while Sweden and
Poland faced a small decline between 2001 and 2003 in their real production, the other listed
countries were growing during the same time.

Production Trends of Smaller Aerospace Producer Countries, constant 2006 prices
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Source: Eurostat.

The size of the aerospace production in the largest EU producer countries is not only caused by
the total size of the respective economy; the aerospace industry plays in these countries tradition-
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Figure 2.11

ally an important role, which can be seen in a significantly higher share of aerospace in total
manufacturing value-added and employment, as Figure 2.11 illustrates. This is most obvious in
the UK (with 4.5% of total value-added and 3.2% of employment), followed by France (3.5% of
value-added and 2.5% of employment), Germany and Italy. Also in some smaller producer coun-
tries, like Sweden, Greece®', Belgium and Romania the industry accounts also for a relatively
high share of value-added and employment™.

Share of Aerospace Value-added and Employment of National Manufacturing total at 2006
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Source: Eurostat.

In terms of total employment, the UK, France, Germany and Italy have also the largest numbers
of people employed in the sector as Figure 2.12 presents. The focus of the analysis within this
Chapter is on the use of statistics provided by public statistical bureaus. These data are collected
in each European country from all companies by the public statistical bureaus. It is a 100% sur-
vey of all manufacturing companies that products that fall under the NACE 35.3 of the European
harmonized nomenclature. However, there are companies who are strongly involved in the pro-
duction of intermediary products for the aerospace industry and they also have to be covered
within this study. Therefore we additionally use statistics of the associations of the Al, the Euro-
pean and the nationals (for a detailed discussion of the differences of scope of the public statistics
and the statistics of the associations see: Annex 9.3).

The comparison depicts that for most of the countries the European association ASD reports
much higher figures than Eurostat. The discrepancies are remarkable for the bigger countries with
the exception of Germany. But the German association, BDLI, reports a much higher figure of
85,500 employees. This means that also for Germany the number of employees is much higher.
There are some countries for which only Eurostat figures are available, Hungary and Romania,
and some countries only ASD employment figures are available (e.g. Portugal and Luxembourg).
As a consequence for the European study on the Al it is of importance to have in mind the dis-
crepancies of the different sources. Higher figures of the associations can primarily be explained

2 |n Greece the importance of the sector relates mostly to the small size of manufacturing activities (while services account for a signifi-

cantly larger share of GDP than in many other countries).

2 The employment figure for Ireland is an outlier that is not taken into consideration here.
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Figure 2.12

by the integration of upstream companies in their surveys that are not in the scope of NACE 35.3.
However, it is disputable if the enormous discrepancies in some countries can be explained by
this fact. The different scopes of both statistical sources can be justified and can contribute to the

results of the competitiveness study. In particular the country reports make explicit use of both
sources.

Breakdown of Aerospace Employment between the EU Countries at 2006
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Source: ASD, Eurostat SBS.

On the one hand, with respect to the size of the companies in the sector, the majority of them are
smaller enterprises when measured by number of companies. However, large companies play
dominant roles in the sector especially in the UK and France. (Figure 2.13) On the other hand, in
terms of value-added, the largest companies account also for the largest share.
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Figure 2.13

Number of Companies per Size Classes (Employment) at 2006
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Source: Eurostat.
Note: Companies which size is not specified might belong to any of the other categories or are not made explicit because
of confidentiality (e.g. for Germany the 39 companies whose size is not specified might belong to both of the smallest

categories, because Germany no longer collects data for companies with less than 50 employees).

Figure 2.14 shows the productivity levels measured by the apparent labour productivity (value-
added per person employed) and wage adjusted labour productivity (apparent labour productivity
per average personnel costs, %) in each EU member state at 2006 prices. Austria and UK are
among the top countries in productivity according to both indicators, but e.g. Denmark, France
and Germany perform relatively low when measured by the wage adjusted indicator — even
though the direct value-added per person employed is relatively high. Ireland and the Czech Re-
public received relatively low scores for both indicators. France and Germany are relatively close
to each other in terms of value-added per employee, while a lower wage level gives France a
competitive advantage. The UK is far ahead in value-added per employee, which gives it a lead-
ing position in both competitiveness indicators. The underlying reason is a successful although
painful process of consolidation (see Chapter 3.2.4). Romania compensates a low value-added
per person by extremely low wages, which makes it to an outstanding candidate for low cost pro-
duction, see section 3.2.4.
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Figure 2.14

Figure 2.15

Productivity Levels in Different EU Member States at 2006
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Source: Eurostat SBS.

The country specific investment rates (i.e. investments as percent of value-added) presented in
Figure 2.15 illustrate also that especially some of the new Member States (such as Romania, Lat-
via and Hungary) have relatively high levels of investments compared to the majority of the more
“traditional aerospace industry locations” in the EU (such as Germany, Sweden and UK). This
suggests that the aerospace industries are expanding in many of the lower production cost coun-
tries in the EU and support hence the assumptions of a regional restructuring of the industry
within the EU to the benefit of the European Al’s competitiveness in global markets. However,
as the total investment levels show, in value terms the most investments are still made in the top
3 aerospace countries, namely France, Germany and the UK.

Investment Rates at 2006 (% of Value-added) and Total Investments, EUR million
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Source: Eurostat SBS.

The regional distribution of R&D expenditure (civil and defence) among the EU Member States
at 2006 is presented in Figure 2.16, though only for the few countries, that have reported data.
With regards to the R&D expenditure share in value-added terms and the share of R&D in em-
ployment, Sweden, Spain, France, Germany, Czech Republic and UK have a relatively high fo-
cus on R&D in their countries. On the other end, e.g. Romania, Latvia and Austria reported sig-
nificantly lower shares in both categories. These countries are primarily production sites and less
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Figure 2.16

2.1.5

involved in concept design and research activities.”” In general, these figures document the con-
centration of R&D functions in the largest aerospace producer countries in the EU.

Aerospace R&D (civil and defence) Functions Importance in some Member States at 2006
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Source: Eurostat SBS.
The Intra-European Trade Relations of the European Aerospace Industry

During the last decade the increasing importance of the EU and rise of new Member States has
raised the intra-EU27 trade flows significantly. While the average annual growth rate of total
extra-EU27 exports was around 4% during the last decade (as mentioned in the previous subsec-
tion), the intra-EU27 exports rose by over 16%. As a result, the share of intra-EU27 exports out
of total (intra- and extra-EU27) trade flows in nearly all aerospace sub-categories increased as
well. See Figure 2.17 for the share of intra-EU27 exports out of total at 1998 and at 2007. Espe-
cially aircraft parts, the product group that nearly exclusively contains intermediary products -
parts and components — manufactured and traded within the value chain, have grown much above
the average and gained shares in the intra-trade. This development indicates a rise in the intra-
European division of labour. Flight simulators have shown likewise a significant increase in the
share of intra-EU27 exports.

In total, intra-EU trade accounted at 2007 for over 40% of the total EU27 trade flows of around
EUR 57.3 bn (see next section for more information on the extra-EU trade and the total EU27
trade).

% For Austria it is of importance to mention that there is a noteworthy activity of relevance for the Al outside the scope of NACE 35.3.

This concerns material sciences, electronics and software. In these areas Austria is strong in R&D.
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Figure 2.17 Shares of Intra-EU27 Exports out of Total EU27 Exports at 2007 and 1998
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Source: UN Comtrade, own calculations.

With respect to the overall trading (both intra- and extra-EU27) Figure 2.18 shows that both the
export and import trade flows are dominated by few players in the EU; France, Germany, UK and
Italy.

Figure 2.19 provides the country specific average annual growth rates in intra-EU27 exports.
Especially Belgium, Slovenia and Hungary experienced high growth rates during the last decade.
In addition, Luxemburg and Cyprus experienced extremely high growth rates from marginal lev-
els (up to 600% and 325% respectively), but these have not been included in the below table due
to their overshooting effects. At the same time, e.g. the intra-EU27 exports from Sweden, Latvia,
Denmark and Czech Republic have been declining.
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Figure 2.18

Figure 2.19

Share of EU Member States on the Total Aerospace Trade at 2007 (Intra and Extra-EU27 Trade)
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Of special importance is the aspect of the integration of the old and new Member States in the
European Al. One important indication is given by changes in the trade between both of these
country groups. The trade balance in aircraft parts has shifted from a deficit in 2008 to a clearly
positive trade balance for the new Member States. The share of this product group of total ex-
ports has increased from roughly 10% in 2001 up to more than 50% in 2008. Some growth has
also taken place in OEM products, such as smaller aircrafts, a market where the Czech Republic
has a stake and strategic interest, and large helicopters above all manufactured in Poland. (Table
2.3)

Table 2.3  Trade between Old and New Member States (Accession 2004 and later on)
Old Member States' exports (i.e. new | New Member States' exports (old mem-
member states imports) ber states imports)
Total Total
2001 2008 | change 2001 2008 change
rate rate
EUR million EUR million| in % EUR million EUR million ‘ in %
Total 552 727 31.8% 496 284 -42.7%
Fixed-wing aircraft >15 to 344 433 25.8% 393 6 -98.4%
Fixed-wing aircraft 2-15 to 111 120 7.9% 46 106 129.2%
Fixed-wing aircraft <2 to 7 9 30.1% 7 8 16.0%
Helicopters >2°to 3 32 808.7% 1 2 54.5%
Helicopters <2°to 16 24 44.9% 2 0 -97.7%
Aircraft parts nes 57 103 78.5% 40 150 277.9%
Aircraft propellers etc. 5 2 -61.9% 4 3 -22.8%
Aircraft under-carriages etc. 7 5 -26.2% 3 10 229.9%
Flight simulators 0 0 n.a 0 0 n.a
Source: UN Comtrade, Eurostat, own calculations.
2.1.6  The Extra-European Trade of the Aerospace Industry
The EU27 Aerospace™ trade accounted for some 2% of the total EU27 trade in 2007 and 2.5% of
the total exports in manufactures. In value terms, the exports have been growing whereas the
imports shrank during the period from 2000% to 2007 enhancing therefore the trade surplus.
Figure 2.20 provides the values of extra-EU27 aerospace trade from 2000 to 2007.
2 Excluding space products, balloons, gliders, kites and parachutes.
% The comparison was done from 2000 to 2007 due to lack of data for years 1998 and 1999.
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Figure 2.20

Table 2.4

Total Extra-EU27 Aeronautics Trade from 2000 to 2007

30.0
__—Exports
S 200 — — / \
x T \ o
a Imports
10.0 A
O-O T T T T T T T

2000 2001 2002 2003 2004 2005 2006 2007

Source: UN Comtrade, HS 1996. Space products are not included.

With regards to the trade data, it should be noticed that there are some differences between the
trade data in the official, public sources (UN Comtrade and Eurostat) vs. the data of the industry
associations. For compatibility reasons, Table 2.4 provides a comparison between these figures
for the most important trade figures of EU27 and US for the year 2007.

The following analysis of the extra-EU trade is based on the official UN Comtrade figures of
extra-EU trade only (so the intra-EU trade has been excluded).

Comparison of the 2007 Aeronautics Trade Data of Official Sources and Industry Associations, EU27 and US

Source Extra-EU27 trade Total EU27 trade | US external trade

(intra and extra-EU

trade)
UN Comtrade, Eurostat | EUR 28 bn ($36.4 bn) | EUR 57.3 bn EUR 56.9 bn
($74.6 bn) (USD 74 bn)
Statistics of the Indus- | ASD: AlA:
try associations EUR 53 bn of exports outside Europe (56% of | EUR 75.6 bn
total turnover of EUR 94,5 bn) (USD 98.3 bn)

Sources: UN Comtrade®, Eurostat, ASD Facts and Figures 2007

Compared to the domestic production, the aerospace product exports have accounted for some
20-30% of the total production value between 2000 and 2007. (See Table 2.5) Looking from the
domestic market point of view, around 20% of the total domestic as well as foreign supply in the
EU27 market was imported.

% NACE DM 35.5 code of UN Comtrade HS 1996 data on 6 digit-level, excluding space equipment trade. Eurostat data for the same NACE
codes. For the total EU27 trade calculation the Comtrade data has been supplemented by the UK trade figure of Eurostat due to the lack of
this data in Comtrade. Exchange rate of $1.3/EUR 1 has been used (as in other parts of the study).
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Table 2.5

The EU27 Aerospace Industry’s Exports- and Imports Ratios

Indicator {0[0]0) 2001 2002 2003 2004 2005 2006
Exports ratio

=(X/Q)% 22.7% 5.0% 21.8% 25.2 % 26.9 % 29.6 % 27.3%
Imports ratio

=M/ (Q— X + M) 21% 4% 18% 22% 24% 26% 16%

' No production data available for 2007.

Source: UN Comtrade, HS 1996 (trade data), Eurostat (production data).

Table 2.6 presents the value of EU27 total aerospace exports and imports for 2007 and 2000, the
share of each subsector of the total (export or import) value and growth of exports and imports
per subsector (and in total). As can be seen, by far the largest share of the aerospace trade takes
place in the exports (67% of total aerospace exports) and imports (50% of imports) of large air-
craft.”’” This is followed by trade in aircraft parts (15% of exports and 30% of imports), trade in
small aircraft (9% and 13%) and in helicopters (6% of exports). In percentage terms, the exports
of helicopters (heavy and particular light) have been increasing the most between 2000 and 2007.
*® For comparison, the imports of helicopters, small aircraft and aircraft parts grew the most dur-
ing the same period.

Table 2.6 Share of Extra-EU27 Exports and Imports per Subsector at 2007 and 2000
Exports Imports
Annual Annual
billion EUR average billion EUR average
Sector share change share change
rate rate
2007 2000 0% 2000-
2007 2007
Total aerospace 28.0 21.0 4% 16.5 184 1%
67.00 54.40
Fixed wing aircraft, unladen weight > 15,000 kg % % 8% | 50.00 % | 51.70 % -2%
Fixed wing aircraft, unladen weight 2,000-15,000 31.60
kg 9.00 % % -8% | 13.00 % | 33.10 % -8%
Fixed wing aircraft, unladen weight < 2,000 kg 0.50% | 0.40 % 7% 1.00 % 0.20 % 36%
Helicopters of an unladen weight > 2,000 kg 4.00% | 0.60 % 32% 2.00 % 0.50 % 20%
Helicopters of an unladen weight < 2,000 kg 2.00% | 0.90 % 97% 1.00 % 0.20 % 23%
15.00
Aircraft parts nes % | 9.80% 12% | 30.00 % | 12.00 % 15%
Aircraft propellers, rotors and parts thereof 1.00% | 0.50 % 13% 1.00 % 0.30 % 8%
Aircraft under-carriages and parts thereof 1.00% | 1.60 % 1% 3.00 % 1.50 % 10%
Flight simulators, parts thereof 0.20% | 0.20% 7% 0.40 % 0.50 % -3%
Source: UN Comtrade, HS 1996.
2 This comprises not only large aircraft as often defined by more than 100 seats, but most of regional aircraft with less than 100 seats.
% This development may have been promoted by the decision that Eurocopter became main contractor for the US armed forces with 332
orders of its Light Utility Helicopter UH145, which became generally known in 2006.
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Figure 2.21
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With respect to the trade balance in the sub-sector level, EU27 had a surplus at 2007 in all other
sub-sectors except for aircraft under-carriages and parts thereof, aircraft parts and in flight simu-
lators and parts thereof.

Figure 2.21 shows the share of exports and imports by the main partner countries. The share of
imports coming from the USA has been increasing from 2000 by some 17 percentage points,
making it by far the largest source of import to EU27. In addition, some 6% of the imports came
from Canada and 2.6% from Brazil. The imports from China and India were still relatively small
(around 1%). The share of 40% of exports to “other” countries includes among other the rela-
tively high value of exports to: United Arab Emirates, Switzerland, Qatar, Malaysia, Turkey,
Mexico, Singapore and Philippines. The exports of EU27 to these countries accounts for some
over 20%. The rest of the 40% of exports to other countries is divided between various partners
with relatively small shares to all of them (out of the total extra-EU27 exports).

Extra-EU27 Aerospace Products Import and Export shares and values of by Main Trade Partners 2007, EUR billion

imports USA Other

exports USA Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

exports imports

0 Other 11 2

o USA 7 13
= South Africa 0.1 0.1
m Russian Federation 0.5 0.2
B Japan 0.5 0.1
m India 2.3 0.2
m China 4.1 0.1
m Canada 0.4 1.0
m Brazil 15 0.4
m Australia 0.4 0.0

Source: UN Comtrade.
The exports of EU27 were more evenly distributed at 2007. While the largest share was still go-

ing to the USA, China, Brazil and India accounted for some significant shares as well (15%, 6%
and 8% respectively). Since 2000 the exports of EU27 have been also growing the most to these
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three aforementioned countries in addition to Australia and Russia. This has balanced and disag-
gregated the EU27 export structure in aerospace products compared to year 2000.

Table 2.7 clarifies further the share of imports coming from each partner country per each sub-
sector and in total and shows the share of all imports coming from these partner countries out of
total imports and the average annual growth rate of imports from 2000 to 2007 by partner. While
it is evident from the table that in most subsectors the USA is the most important import source,
some exceptions can be found as well. For example, the imports of flight simulators originate
mostly from Canada. Russia is exporting even larger share of large helicopters to the EU27 than
the USA.”

The average annual growth rates of imports show as well that new competitors have emerged.
Especially the imports from India (91% growth) and China (59% growth) have substantially in-
creased, but the total shares remain relatively low. However, the dominant imports from USA is
and remains unchallenged (with import shares of up to 88%) and due to the high absolute trade
values, even the relatively low growth rates in the imports from the US have had larger absolute
effects than many of the higher growth rates that relate to significantly smaller trade values.

Table 2.7 Share of EU Imports at 2007 from each Partner Country out of the Subsector total and Growth of Imports per Partner
2000-2007
Fixed Fixed | Fixed Helicop- | Helicop- Aircraft Aircraft
wing wing wing ters of ters of propel- under- .
. . . . 19
aircraft aircraft | aircraft | an an lers, carriages| | .
Partner simu-
2,000- unladen | unladen rotors and | ports
ators
> 15,000 | 15,000 | < 2,000 | weight > | weight < and parts | parts per
kg 2,000 kg. | 2,000 ki thereof thereof ce | partner
Australia 0% 0% 1% 0% 0% 1% 0% 1% 0% | 0% 7%
Brazil 2% 0% 0% 3% 4% | 0% 1% 0% 0% | 3% -6%
Canada 2% 10% 1% 4% 7% | 5% 7% 1% | 74% | 6% 3%
China 1% 0% 0% 0% 0% 2% 2% 1% 0% | 1% 59%
India 0% 0% 0% 0% 2% 1% 9% 1% 1% | 1% 91%
Japan 1% 0% 0% 0% 0% 1% 2% 2% 0% | 1% 13%
Russia 0% 37% 0% 0% 1% | 7% 3% 1% 0% | 1% 17%
South
Africa 4% 0% 0% 0% 0% 1% 0% 1% 0% | 0% 15%
77
USA 69% 32% 88% 2% 81% | 54% 68% 76% | 15% % 2%
Total
share from
these 90
partners 80% 78% 90% 79% 95% | 72% 92% 87% | 90% % 2%
Source: UN Comtrade.
¥  The US American helicopter manufacturers are specialized on military applications, which are generally not traded as freely as civil
products.
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Figure 2.22
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An important measure for competitiveness which relates to foreign trade is the “revealed com-
parative advantage”, which is calculated via the traditional Balassa Index®® (BI). In the below
figures an index value above 0 means that in the EU the share of aerospace exports (out of total
exports of manufactured goods) is higher than in the comparison group, and, hence, the EU is
considered to have a relative advantage in the exports of that product.

Figure 2.22 shows that the competitiveness of the European aerospace industry is below the one
of the US industry in most of the sub-sector (all but small helicopters) according to this measure.
In addition, the competitiveness of the EU27 industry has been worsened compared to the USA
e.g. in the production of fixed wing aircraft since 2000. However, the reduction of the RCA in-
dexes of 2000 to 2007 has been affected by a decrease in the European exports of aerospace
products that is not plausible with regard to the development in global markets. Airbus has gained
shares during the period under consideration. But official statistics from different sources do not
provide the same development. Because the associations of the Al do not collect trade figures it
is not possible to make corrections to this indicator. As a consequence it will not be used for the
assessment of the competitiveness of the European Al if we do not succeed in identifying more
plausible sources.

EU27 Revealed Comparative Advance (RCA) EU against USA at 2007 and 2000
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Source: UN Comtrade, own calculations.

However, when the EU27 exports are compared to the exports of all other countries except for
the USA (the rest of the world or RoW exc. USA), they are found to have a strong competitive-
ness advantage in all subsectors except for flight simulators. See Figure 2.23. The competitive-

% The Bl is based on the share of the exports out of total exports compared to the share of the exports in a competing country or in the

world. The simple version of the exact formula for the above calculations is Bl= In ((Xij/Xtj) / (Xir/Xtr)) * 100, where i is the subsector, j
is the main country, t refers to all products and r refers to the reference country or country group.
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Figure 2.23

ECORYS A

ness of EU27 has been also increasing e.g. in the production of small and large helicopters and in
small aircraft. At the same time, small decreases in the competitiveness of large aircraft and air-
craft undercarriages seem to have taken place. However, again the changes in the competitive-
ness should be studied with caution.

EU27 Revealed Comparative Advance (RCA) against the RoW (exc. USA) at 2007 and 2000
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Source: UN Comtrade, own calculations.

Modifications of the original Balassa index have been also made to measure the revealed com-
parative advantage in other ways. We use for comparison a modification, which compares the
export-import ratios of the subsector to the export-import ratio of the whole (and same) country
(for all products).”’ In other words, the alternative index is measuring the competitiveness of
EU27 against the other industries competitiveness in the EU27 itself (and not specifically against
any particular country or country group) and takes into consideration the net balance in trade. It is
based on the assumption that if the exports/imports ratio of a subsector is higher than of the coun-
try in total, the subsector is considered to have a comparative advantage compared to other indus-
tries. An index value above 0 means again that the subsector has a comparative advantage (or a
strong position) in the respective country or region compared to the average of all other industries
within the same region. In addition, as above mentioned as well, this index is also equally sensi-
tive to yearly changes in the trade flows of not only the aerospace subsectors, but all industries.
Hence, the change from 2000 to 2007 should be again considered with caution.

Similar to the other measures (and in high correlation with the subsector trade balances), the EU
has a comparative advantage in all aerospace sectors except aircraft parts and flight simulators.

% The Alternative RCA index is calculated as Index = In ((Xij/ Mij) / (Xtj/ Mtj)) * 100, where X is exports, M imports, i is the subsector, j is

the country, t refers to all products.
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Figure 2.24 EU27 Alternative (Domestic) RCA Index for each Subsector at 2000 and 2007
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Source: UN Comtrade, own calculations.

In order to assess the yearly fluctuations in the RCA, time series for the RCA index for the total
EU27 aerospace industry are presented in Figure 2.25. It shows that the EU27 aerospace indus-
try’s revealed comparative advantage has been staying relatively stable against the world (with a
small positive trend) when the USA is excluded, and has been rising internally (alternative RCA
index). However, against the USA their competitiveness has been indeed decreasing over the
period.
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Figure 2.25  Yearly RCA Indexes for total EU27 Aerospace Industry from 2000 to 2007
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Source: UN Comtrade, own calculations.

2.1.7  The Performance of the EU Aerospace Industry in Global Trade by Subsectors

Behind the US the EU27 is the leading player in the global aerospace market. The trade balance
shows a surplus that in 2008 is much higher than in 2001. However during the period under in-
vestigation some market shares were lost. The underlying reason for that development is dis-
closed by an investigation of the subsectors. All countries that have a major stake as OEM enjoy

a trade surplus, but only that of the EU and the US increased.

Table 2.8 The Performance of EU27 in Total Global Trade

Total aero- Share in Share in
space global Trade surplus global Trade surplus
trade trade
in 9 - in 9 -
in % 0=neutral | '™ % tradevol in % 0=neutral| " b L el
ume ume
EU27 28.25% 73 14.67% 23.77% 50 30.23%
USA 41.24% 119 35.20% 38.56% 138 53.43%
Japan 1.60% -147 -6.02% 1.26% -153 -42.04%
Canada 8.08% 59 25.60% 5.17% 42 15.15%
Brazil 3.34% 120 61.98% 3.22% 78 34.61%
Russia 0.31% -172 47.24% n.a. n.a. n.a.
India 0.07% -233 -52.92% 0.66% -71 -81.61%
China 0.37% -251 -84.21% 0.87% -251 -72.81%
South 0.20% -82 -67.25% 0.29% -65 -50.09%
Africa
Australia 0.37% -107 -51.88% 0.46% -110 -60.98%

Source: UN Comtrade.
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The nomenclature of Comtrade does not allow to discriminating between large and regional air-
craft. The statistical category of aircraft with a weight of more than 15,000 kg contains both
groups. The EU and the US are manufacturers of large aircraft (LA), most of the other economies
under investigation in Table 2.9 are manufacturers of regional aircraft or are about to become it
in the future. Europe has maintained its position and expanded its trade surplus. In contrast the
US has suffered some losses in global market shares, but the trade balance has improved. The
major players in the regional aircraft market have shown a quite different development. While
Brazil strongly expanded its global share Canada lost some of its former importance in this mar-
ket segment.

Table 2.9 The Performance of EU27 in Global Trade with Commercial Aircraft
Aircraft Share in Share in
>15000kg global Trade surplus global |  Trade surplus
trade trade
in % 0=neutral Vb GEE el in % 0 = neutral| I 9 WLz el
ume ume
EU27 30.77% 82 24.10% 30.17% 74 48.13%
USA 42.25% 121 51.79% 39.49% 141 69.46%
Japan 0.01% -631 -97.30% 0.00% n.a. -100.00%
Canada 3.70% -19 3.85% 3.61% 6 15.99%
Brazil 0.89% -12 99.54% 4.47% 111 77.13%
Russia 0.10% -283 -6.27% n.a. n.a. n.a.
India 0.00% n.a. -100.00% 0.03% -384 -63.43%
China 0.03% -509 -98.65% 0.36% -339 -91.98%
i??‘th 0.12% -128 -72.61% 0.13% -147 -32.91%
rica
Australia 0.12% -222 -49.17% 0.05% -325 -94.49%
Source: UN Comtrade.
The development in the global market for smaller aircraft is depicted in Table 2.10. This category
comprises above all business jets, a market segment that has always been dominated with a
strong US presence.
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Table 2.10 The Performance of EU27 in Global Trade with Smaller Aircraft

;‘(;Bgfgt Share in Share in
15000kg global RCA Trade surplus global Trade surplus
trade trade
in % O=trr;(|-:'u- in %tur;dee vol- in % 0 = neutral in %turreTl]dee vol-
EU27 21.95% 155 4.38% 19.39% 30 -6.63%
USA 19.43% 44 -44.78% 40.39% 143 27.18%
Japan 0.09% -434 -90.05% 0.00% n.a. -100.00%
Canada 30.90% 193 78.99% 12.30% 129 55.58%
Brazil 21.75% 308 97.70% 6.30% 145 43.55%
Russia 0.01% -492 -92.02% n.a. n.a. n.a.
India 0.00% n.a. n.a. 0.32% -145 -98.88%
China 0.27% -281 -94.29% 0.50% -306 -32.98%
South Africa 0.40% -12 -79.02% 0.84% 43 -70.81%
Australia 0.08% -267 -89.79% 0.19% -198 -80.77%
94.89% 80.23%
Aircra 000kg

EU27 34.59% 93 63.19% 42.93% 109 72.82%
USA 19.23% 43 -32.42% 20.02% 73 -8.16%
Japan 0.22% -344 -92.79% 0.27% -307 -71.89%
Canada 17.57% 137 59.20% 12.65% 132 38.86%
Brazil 1.01% 1 -62.09% 0.14% -234 -93.80%
Russia 0.00% -1152 -99.99% n.a. n.a. n.a.
India 0.00% n.a. -100.00% 0.09% -274 -98.34%
China 0.00% n.a. -100.00% 0.00% n.a. -100.00%
South Africa 0.28% -46 -80.27% 1.00% 60 -52.18%
Australia 1.05% -3 -40.84% 0.43% -117 -82.65%
Note: The market segment for business aircraft is within the range of 2000 and 15000 kg

Source: UN Comtrade.

The global market for helicopters is dominated by Europe and the US. While the US is far in the
lead in the military segment European companies command a strong position in the civil market.
Over the period under investigation the European players were able to expand the global market
share remarkably. In both of the size categories Europe gained importance and enjoys a trade
surplus. Simultaneously the US lost market shares, in the segment of smaller helicopters it is a
net exporter (Table 2.11).
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Table 2.11

2.2 The Microeconomic Performance of the European Aerospace Industry

2.2.1

ECORYS A

The Performance of EU27 in Global Trade with Helicopters

Helicopters

>2000kg

Share in

Trade surplus

in % trade vol-

Share in
global

1)

Trade surplus

in % trade vol-

0 = neutral 0 = neutral
EU27 10.77% -23 29.34% 44.29% 113 76.91%
USA 59.34% 155 68.48% 28.29% 107 31.76%
Japan 0.04% -506 -96.65% 0.06% -457 -96.46%
Canada 10.54% 85 56.00% 9.66% 105 69.86%
Brazil 0.04% -315 -92.80% 0.00% n.a. -100.00%
Russia 10.78% 184 96.65% n.a. n.a. n.a.
India 0.00% n.a. -100.00% 0.00% -608 -99.70%
China 0.00% n.a. -100.00% 0.00% -1013 -99.95%
South Africa 0.41% -10 -60.93% 1.55% 103 14.52%
Australia 0.35% -114 -82.07% 1.82% 27 -40.82%
elicopte 000kg
EU27 34.59% 93 63.19% 42.93% 109 72.82%
USA 19.23% 43 -32.42% 20.02% 73 -8.16%
Japan 0.22% -344 -92.79% 0.27% -307 -71.89%
Canada 17.57% 137 59.20% 12.65% 132 38.86%
Brazil 1.01% 1 -62.09% 0.14% -234 -93.80%
Russia 0.00% -1152 -99.99% n.a. n.a. n.a.
India 0.00% n.a. -100.00% 0.09% -274 -98.34%
China 0.00% n.a. -100.00% 0.00% n.a. -100.00%
South Africa 0.28% -46 -80.27% 1.00% 60 -52.18%
Australia 1.05% -3 -40.84% 0.43% -117 -82.65%

1) In this market segment large military contracts had a noteworthy impact on global trade shares.

Source: UN Comtrade.

The Intra-European Comparison of the Performance of Aerospace Companies

The micro economic analysis of the European aerospace industry (Al) is based on data from the
AMADEUS database, which has been supplemented and cross-checked with experts and stake-
holders. A list of 234 large civil acrospace companies has been identified (see: Annex 9.4) with a
strong focus on civil acrospace. The distribution of the companies in the sample over the EU-
countries is as follows in Table 2.12.
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Table 2.12 Country Distribution of Aerospace Companies in Analysed Sample
Country Number of civil aerospace companies in sample
France 100
United Kingdom 50
Spain 24
Germany 21
Italy 15
Czech Republic 6
Belgium 5
Poland 4
Austria 3
Romania 2
Portugal 2
Denmark 1
Switzerland 1
Total 234
Source: Own calculations on the base of Amadeus data.
S T . 3233 34
For these companies in our sample several indicators and ratios™” between 2001 and 2007
were analyzed (all values in nominal terms and averages are weighted). Please note that conclu-
sions can only be drawn for the sample of companies and not for the (civil) aerospace industry as
a whole!
% For each indicator or ratio calculated in Amadeus a short formula is given in footnote. A detailed formula is given in a technical annex
(see Annexes Part 5).
¥ Annual values of indicators and ratios based on the Amadeus data are calculated using the filled in variables for the set of companies
for that specific year. If for one year the variable is not filled in for a particular company, that company will not be included in the calcu-
lation of the ratio or indicator for that year. However the ratio or indicator will be calculated for the next year if the value is filled in for
the next year. The consequence is that the calculation of a time series of an indicator or ratio might be based on a different set of
companies for each year (within the same sample). Especially if samples are small (e.g. in our analysis per country) the resulting time
series should be interpreted with caution.
% Before 2001 the number of companies with filled in variables is too low to get reliable analyses. 2008 figures are only available for a
very limited number of companies, so we decided not to include them.
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Box 2.1: Creation of the sample

The microeconomic sample consists of 234 large civil aerospace companies in the EU27. In this box the sam-

ple set-up will be explained.

In the Amadeus database there are in EU27 more than 2400 companies which have as main activity code
NACE 35.3. Unfortunately some major aerospace companies don’'t have NACE 35.3 as main activity code
because they are for example listed as holding company with activity code NACE 74.15. Therefore the Ama-
deus list has been enriched in three ways: by searching in national and European association member lists, by
using a suppliers list of EADS and by incorporating an existing list of French companies active in aerospace

industry.

Because of the fact that this enriched list of 2600 companies still contains companies that are defence or
space focussed or that provide airline services (like catering, handling, airline carriers, ...), and that this study
is focussing on civil aerospace companies, a one-by-one screening of the companies had to be done. We

focussed on the major players as they are responsible for a large part of sector output and performance.

In order to have a validated list of at least 200 major EU27 players, aerospace experts from Bauhaus Luftfahrt
and Decision classified the top 400 players (based on both the number of employees and the operating reve-
nue in 2006) based on the following criteria:

e  percentage of turnover in aerospace related activities;

e  percentage of aerospace turnover in civil activities;

e  manufacturing or service oriented.

In order to get a list of aerospace companies that are focussed on civil ‘manufacturing’ aerospace (where we
suppose that these activities are the ‘driver’ of their accounts), the following companies were retained:

e more than 50% of their turnover in aerospace related activities;

e more than 50% of aerospace turnover in civil activities;

e  manufacturing oriented.

By using these criteria we got a final list of 234 large civil aerospace companies (in the following figures ‘Aero-

space sample EU27’ is used to indicate this sample).

Per employee ratios

In this section two indicators expressed per employee will be discussed: operating revenue per

employee and value-added per employee

Operating revenue per employee

Overall operating revenue per employee™ for the sample of identified companies in the civil
aerospace industry, decreased after 2001, but recovered from 2004 on. Over the whole period the
average annual increase in productivity was 2.7%, whereas operating revenue in total manufac-

turing industry rose by a modest 2% on average. (Figure 2.26)

% Formula = operating revenue / number of employees (calculated only for companies where both variables are known).
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Figure 2.26
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Operating Revenue per Employee (in thousands EUR)®
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Source: Own calculations on the base of Amadeus data.

The average operating revenue per employee (in absolute values between 2001 and 2007) was
above average in France and especially Germany, but German operating revenue per employee
was continually decreasing for the companies in the sample. Aerospace companies in United
Kingdom, Spain and Italy are performing below average, but their operating revenue per em-
ployee increased on average, especially for the Italian companies. (Figure 2.27, Figure 2.28)

% Operating revenue per employee for total manufacturing industry for 2007 could not be calculated in the online dbase due to the large

number of records (more than 1 million records).
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Figure 2.27  Average Operating Revenue per Employee (in thousands EUR - 2001-2007).
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Figure 2.28  Operating Revenue per Employee Major Countries (in thousands EUR)
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Source: Own calculations on the base of Amadeus data (note that the ‘aerospace sample EU 27’ comprises all the
companies from Table 2.12, so not only the companies from the 5 major countries).

Profitability indicators

In this section we discuss six profitability indicators, each one viewed from a slightly different
angle (company’s view or investors view): profit margin, EBITDA, EBIT, return on sharehold-
ers’ funds, return on capital employed and finally cash flow to turnover. They all are following
the same downward trend for the sample of companies.
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Profit margin

The average profit margin®’ for the sample of major European companies in the aerospace indus-
try, was 5% in the period 2001-2007, but crumbled away from more than 7% in 2001 to 4% in
2007. Compared to the manufacturing industry where average profit margin was continuously
growing and was 5.7% in the period 2001-2006, aerospace industry performed relatively weak.
(Figure 2.29).

Figure 2.29 Profit Margin (in %)
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Source: Own calculations on the base of Amadeus data.

France is the only country which has an above average profit margin, but in all countries profit
margins dropped significantly from 2004 on, with a slight revival in 2005 but again a decline in
2006. Since 2003 the Italian companies in our sample have a constantly negative profit margin,
with only a slight revival in 2007. British companies were performing below average until 2004,
but profit margin recovered in last years. The sharp fall of profit margin in Germany in 2006 is
remarkable, given the good performance between 2001 and 2005. (Figure 2.30, Figure 2.31)

% Formula = ((operating profit/loss + financial profit/loss) / operating revenue) * 100.
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Figure 2.30

Figure 2.31
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EBITDA margin

EBITDA (Earnings Before Interest, Taxes, Depreciation and Amortization) margin®® measures
the extent to which cash operating expenses use up revenue. It is used, mostly by investors, to
assess a company's profitability by comparing its revenue with earnings. Generally, a higher
value is appreciated for this ratio as that would indicate that the company is able to keep its earn-
ings at a good level via efficient processes that have kept certain expenses low. In the aerospace
sample EBITDA follows a downward trend during the last years, except for 2005. (Figure 2.32,
Figure 2.33)

Figure 2.32 EBITDA Margin (in %)
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Source: Own calculations on the base of Amadeus data.

% Formula = (Operating P/L + Depreciation) / Operating Revenue) *100.
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Figure 2.33

Figure 2.34
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EBITDA Margin Major Countries (in %)
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EBIT margin

EBIT margin® is a profitability measure that is useful when comparing multiple companies, es-
pecially within a given industry, and also helps evaluate how a company has grown over time.
The EBIT margin is another measure investors can use to assess a company’s financial health.
The EBIT margin shows you the percentage of each euro of sales revenue that is left after all
expenses have been removed, excluding net interest and income tax expenses.

The EBIT margin for the companies in the aerospace sample is following the same downward

pattern as the EBITDA margin. (Figure 2.34, Figure 2.35)

EBIT Margin (in %)
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*  Formula = (Operating P/L / Operating Revenue) * 100.
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Source: Own calculations on the base of Amadeus data.

Figure 2.35 EBIT Major Countries (in %)

. - N\

° p
SN AN

o AN

:2 N— \\v><

2001 2002 2003 2004 2005 2006 2007

e Aerospace sample EU27 FR GB DE ES IT

Source: Own calculations on the base of Amadeus data.

Return on shareholders funds

The Return On Shareholders Funds (ROSF) ratio™ has historically been used by industry inves-
tors as a measure of the profit for the period which is available to the owner’s stake in a business.
The Return On Shareholders Funds ratio is therefore a measure of profitability from the stand-
point of the shareholder. It indicates whether or not a company is generating adequate profits in
relation to the resources invested in it by shareholders.

For the sample of aerospace companies ROSF ratio decreased over the past years. The pattern is
consistent with the other profitability indicators. (Figure 2.36, Figure 2.37)

4 Formula = (P/L before Tax & Extr. Items / shareholder funds) * 100.
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Figure 2.36

Figure 2.37
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Return on Shareholders Funds (in %)
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Return on capital employed

The Return on capital employed (ROCE) ratio*' indicates the efficiency and profitability of a
company's capital investment. ROCE should always be higher than the rate at which the company
borrows; otherwise any increase in borrowing will reduce shareholders' earnings. For the sample
of aerospace companies ROSF ratio decreased over the past years. (Figure 2.38, Figure 2.39)

“1 Formula= ((P/L before Tax & Extr. Items + Interest Paid) / (Shareholders Funds + Non-Current Liabilities)) * 100.
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Figure 2.38 Return on Capital Employed (in %)
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Figure 2.39 Return on Capital Employed Major Countries
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Cash flow to turnover
Cash flow to turnover ratio** was only slightly decreasing between 2001 and 2007. However
from 2003 to 2005 this ratio performed markedly better. (Figure 2.40, Figure 2.41)

2 Formula= (cash flow / operating revenue) * 100.
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Figure 2.40

Figure 2.41
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9
8 L2 37 7,04
/\
Z 6,04 567 // \\ o 5,78
5 \/
4
3
2
1
0
2001 2002 2003 2004 2005 2006 2007
Aerospace sample EU27 e L inear (Aerospace sample EU27)
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Cash Flow to Turnover Major Countries (in %)
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Financial and structural indicators

In this section we discuss three indicators to evaluate financial viability of companies both from a
short term perspective (current ratio and liquidity ratio) and from a long term perspective (sol-
vency ratio). The companies in the sample are viable in the long term, but short term viability is

under pressure and needs to be improved.
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Figure 2.42

Figure 2.43

ECORYS A

Current ratio

Current ratio® or working capital ratio measures whether or not a firm has enough resources to
pay its debts over the next 12 months. It compares a firm's current assets to its current liabilities.
Low values for the current or quick ratios (values less than 1) indicate that a firm may have diffi-
culty meeting current obligations; values between 1.5 and 2 are considered as being in healthy

conditions.

In the sample of aerospace companies current ratio crumbled away over the past years and is
becoming a point of attention. The current ratio of the Spanish companies in the sample is since

2004 structurally below 1. (Figure 2.42, Figure 2.43)
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4 Formula= current assets / current liabilities.
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Source: Own calculations on the base of Amadeus data.

Liquidity ratio

The liquidity ratio* (the Acid-test or quick ratio) measures the ability of a company to use its
near cash or quick assets to immediately extinguish or retire its current liabilities. The difference
with the current ratio is that stocks are not taken into account. Quick assets include those current
assets that presumably can be quickly converted to cash at close to their book values. Generally,
the liquidity ratio should be 1 or better, but 0.5 is considered as a minimum value. (Figure 2.44)

As with the current ratio, the liquidity ratio is crumbling away over the past years. Liquidity ra-
tios in Spain, Italy and Germany are the worst. (Figure 2.45)

Figure 2.44 Liquidity Ratio
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Source: Own calculations on the base of Amadeus data.

4 Formula = (current assets — stocks) / current liabilities.
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Figure 2.45  Liquidity Ratio Major Countries
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Solvency ratio

The solvency ratio® assesses a company’s ability to meet its long-term obligations and thereby
remain solvent and avoid bankruptcy. It provides a measurement of how likely a company will be
to continue meeting its debt obligations. Acceptable solvency ratios will vary from industry to
industry, but as a general rule of thumb, a solvency ratio of greater than 20% is considered finan-
cially healthy. Generally speaking, the lower a company's solvency ratio, the greater the probabil-
ity that the company will default on its debt obligations. (Figure 2.46)

For the sample of aerospace companies solvency ratio was constantly above 20 over the past
years, however with a slightly downward trend. Again German, Italian and Spanish companies
are performing below average. (Figure 2.47)

> Formula = (shareholders funds / total assets) * 100.
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Figure 2.46  Solvency Ratio
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Figure 2.47 Solvency Ratio Major Countries
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Conclusion

For the period under consideration the European Al experienced a contrasting business environ-
ment. There was a major slowdown after 9/11 in 2001. The following upswing cycle gained
strong growth momentum for a couple of years and provided good business opportunities. During
that time large projects have been launched, such as the A380 and A400M. Noteworthy resources
have been allocated to these projects. Long-term investments have been made and — as usual for
the launch of new aircraft — related revenues are expected for the years to come. This put a bur-
den on the economic performance of the European Al. Moreover the situation grew even worse
with delays and technical problems that emerged within these projects. Additionally the latest
project A350 has started and employees have been allocated without immediate revenues.
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As a consequence the economic situation of the European Al did not improve as one had ex-
pected in such a bright market environment.*® Although the operating revenue has been growing
in recent years, the economic performance worsened, as highlighted by the Profit Margin, the
Return on the Capital Employed etc. As compared to the overall manufacturing it becomes quite
clear that manufacturing firms were able to improve their economic performance, as indicated by
the Profit Margin. The European Al suffered a shrinking Profit Margin.

The development of the economic performance within the European Al has not evolved homoge-
nously for all companies. Although all companies in the value chain have been hit by the delays
and technical problems, it is the large firms that have suffered bigger setbacks than their smaller
counterparts (see Table 2.13). Because of the delays and the technical problems the big firms
were compelled to set aside reserves for payments caused by default on contracts etc. They had
heavily invested in new staff for the development of new products, whereby the recruiting activi-
ties of smaller companies was moderate. The effect is mirrored in the operating revenues per
employee that increased less for key companies than for smaller companies.

With regard to profitability the smaller European companies do not perform worse than the key
players. The indicators Return on Shareholders Funds and on Capital Employed disclose they
even had performed better. But one has to take in mind that the profitability of the key players
has been directly hit by the problems with the big projects. Otherwise performance would have
been better.

4 Awarning of the economic performance has already been disclosed in Chapter 2.1, where sectoral statistics have been analysed.

(Chapter 2.1)
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Table 2.13  The Microeconomic Performance within the European Aerospace Industry
T B— 2 =
SPGIE [TETE
Change rate 2006- 006-2008
Average 2001 2008 versus Average 2001 - e
- 2008 2001-2003 in_ per- 2008 001-200
centage points percentage
PO
oer o O panie a ple 4
per employee ratios
Operating revenue / employee (th.
EUR) 232,25 261,38
value-added per employee (th. EUR) 77,90 na
profitability ratios
Profit margin (in %) 5,41 -0,87 3,67 -1,11
EBITDA (in %) 10,20 -1,65 11,58 -1,37
EBIT (in %) 6,61 -1,85 6,73 0,52
Return on shareholders funds (in %) 16,49 -6,66 9,99 -3,64
Return on capital employed (in %) 11,15 -1,87 7,88 3,20
Cash flow to turnover (in %) 6,69 0,16 7,01 -1,42
financial/structure ratios
Current ratio 1,29 -0,23 1,17 -0,15
Liquidity ratio 0,80 -0,19 0,81 -0,24
Solvency ratio (in %) 25,77 2,17 22,88 1,61
1) Europe’s largest companies (see: Table 2.14)
Source: Own calculations on the base of Amadeus/Orbis (numbers for 2008 are preliminary because only 40% of
companies submitted their accounts. That is the reason why we compared the period 2001 till 2003 with the
period 2006 to 2008).
2.2.2  The Microeconomic Analysis of the Aerospace Industry: comparison of the EU with main
competitors
Creation of the sample
The microeconomic sample for worldwide comparison of EU27 aerospace industry with its
global competitors (United States, Canada, Brazil, Russia and China) consists of 36 key civil
aerospace companies. The list of key players is based on the Aviation Week ‘Top Performing
Companies’, but as with the microeconomic analysis of the EU27, there is a focus on civil
‘manufacturing’ aerospace companies, however, this does not exclude that also defence business
is covered by this analysis.*’ The list contains both manufacturers (large civil aircraft, regional
jet, business jet, and helicopter as OEM or Tier-1) and suppliers (avionics and electronics, aero
structures and components, MRO) In total 13 EU27 aerospace companies are included in the
sample and 23 non-EU27 companies, of which 15 are American. (Table 2.14)
4" If companies also have defence oriented activities, these activities will of course also be reflected in the overall company accounts.
That's the reason why we focussed as much on companies with a focus on civil manufacturing aerospace.
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Table 2.14  Analysed Sample of 36 Worldwide Key Players in Civil Aerospace Industry

Rank ' Company ‘ Country

1 GENERAL ELECTRIC COMPANY United States of America
2 BOEING CO United States of America
5 UNITED TECHNOLOGIES CORPORATION (Pratt & Whitney) United States of America
4 EUROPEAN AERONAUTIC DEFENCE AND SPACE COMPANY EADS N.V. Netherlands

5 HONEYWELL INTERNATIONAL INC United States of America
6 BOMBARDIER INC Canada

7 THALES SA France

8 SAFRAN France

9 ROLLS-ROYCE GROUP PLC United Kingdom

10 | GOODRICH CORPORATION United States of America
11 | DASSAULT AVIATION SA France

12 | EMBRAER - EMPRESA BRASILEIRA DE AERONAUTICA S.A. Brazil

13 | ROCKWELL COLLINS INC United States of America
14 | EUROCOPTER France

15 | MTU AERO ENGINES HOLDING AG Germany

16 | SPIRIT AEROSYSTEMS HOLDINGS, INC. United States of America
17 | LUFTHANSA TECHNIK AG Germany

18 | EUROCOPTER DEUTSCHLAND GmbH Germany

19 | JAPANESE AERO ENGINES CORPORATION Japan

20 | AAR CORP United States of America
21 | SUKHOI AVIATSIONNAYA KHOLDINGOVAYA KOMPANIYA Russian Federation

22 | SINGAPORE TECHNOLOGIES AEROSPACE LTD Singapore

23 | WOODWARD GOVERNOR CO United States of America
24 | TRIUMPH GROUP INC United States of America
25 | OAO SCIENTIFIC PRODUCTION CORPORATION IRKUT Russian Federation

26 | VOLVO AERO AB Sweden

27 | FINMECCANICA S.P.A. Italy

28 | PZL - SWIDNIK SA WYTWORNIA SPRZETU KOMUNIKACYJNEGO Poland

29 | CHINA AVIATION INDUSTRY CORPORATION FIRST 5716 FACTORY China

30 | CESSNA AIRCRAFT COMPANY United States of America
31 | HEXEL CORP United States of America
32 | BELL HELICOPTER TEXTRON INC. United States of America
33 | TEXTRON SYSTEMS CORPORATION United States of America
34 | GULFSTREAM AEROSPACE CORPORATION United States of America
35 | MITSUBISHI AIRCRAFT CORPORATION Japan

36 | FIAT AVIO - SPAZIO SPA Italy

Source: Consortium’s Desk Research.

For these companies in our sample several indicators between 2001 and 2007** were analyzed
(all values in nominal terms and averages are weighted). Please note that conclusions can only be
drawn for the sample of companies and not for the (civil) acrospace industry as a whole.

" The number of companies with filled in data for the years before 2001 is too low to get reliable results, data for 2008 are very prelimi-

nary for EU27 companies (only 40% of 2008 accounts already included in Amadeus/Orbis). We decided not to include them in the
graphs.
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Per employee ratio

Operating revenue per employee

Overall operating revenue per employee for the sample of identified companies in Europe in-
creased on average 1.3% annually®, while it decreased for non-European companies by 3.5%
annually for the period 2001-2007. However, European operating revenue per employee re-
mained on average over the period 2001-2007 6.2% lower (EUR 267 thousands vs. EUR 287
thousands), but from 2004 to 2006 operating revenue per employee was higher for the EU27-
companies. (Figure 2.48)

Figure 2.48  Average Operating Revenue per Employee (in thousands EUR).
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Source: Own calculations on the base of Amadeus/Orbis data.

Profitability indicators

Profit margin

The average profit margin for the sample of non-European companies in the aerospace industry
was considerably higher compared to the European companies (10.65% vs. 4.22% or 1.5 times
higher). The average annual growth rate between 2001 and 2007 for European companies and its
competitors was about the same (3%), but with large upward and downward fluctuations in the
EU27-sample, whereas the non-European companies had a linear growth of their profit margin.
(Figure 2.49)

49 The broader European sample used for the intra-European comparison disclosed a worse development of performance (stagnation).
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Figure 2.49  Average Profit Margin (in %)
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EBITDA margin

While the average EBITDA margin for the sample of non-European companies in the aerospace
industry was slightly improving (+1.6% annually between 2001 and 2007), EBITDA margin for
the European companies decreased by on average 6.7% annually between 2001 and 2007. (Figure
2.50)

Figure 2.50 EBITDA Margin (in %)
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EBIT margin

The average EBIT margin for the sample of non-European companies in the aerospace industry
was modestly improving (+3% annually between 2001 and 2007). The EBIT margin for the
European companies decreased on average 4.5% annually between 2001 and 2007. (Figure 2.51)
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Figure 2.51 EBIT Margin (in %)
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Return on shareholders funds (ROSF)

The curves of the ROSF ratio follow the opposite direction in EU27 and in competing countries.
The EU27 ROSF was on average less than half of the %-level of the non EU27” ROSF (11.50%
vs. 23.81%) during the period 2001-2007. (Figure 2.52)

Figure 2.52 Return on Shareholders Funds (in %)

35

30

- /
20
15 AN

N T~—
N__—

2001 2002 2003 2004 2005 2006 2007

e E|J27 === Rest of world (incl. US) ==US

Source: Own calculations on the base of Amadeus/Orbis data.

Return on capital employed

Return on capital employed was for the period 2001-2007 on average 1.7 percentage points
higher for the EU27 aerospace companies than for the companies in competing countries (7.1%
vs. 5.4%), but is more capricious (Figure 2.53). When comparing return on capital employed with
return on shareholders funds, European companies have the highest return on capital employed
but the lowest return on shareholders funds. A plausible scenario for a lower ROCE for non-
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European companies can be that non-European companies have more non-current liabilities than
their European competitors combined with a lower interest paid (because of a lower interest
rate)™.

Figure 2.53 Return on Capital Employed (in %)
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Cash flow to turnover

Another profitability indicator, the cash flow to turnover ratio has a similar pattern as the other
profitability ratios. Furthermore in % terms the EU sample has a significantly lower ratio than the
companies in the sample for the rest of the world. (Figure 2.54)

% Formula ROSF = (P/L before Tax & Extr. Items / shareholder funds)*100 and formula ROCE = ((P/L before Tax & Extr. ltems + Inter-
est Paid) / (Shareholders Funds + Non-Current Liabilities)) * 100. In this scenario the non-European ROCE numerator will increase
less than the denominator so that a smaller ROCE will be the resuilt.
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Figure 2.54 Cashflow to Turnover (in %)
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Financial and structural indicators

Current ratio

The EU27-key players in aerospace industry had an average current ratio of 1.20 in the period
2001-2007 (annual decrease of 0.7% on average), whereas non EU27-companies had an average
current ratio of 1.84 (annual increase of 7.3% on average). (Figure 2.55)

Figure 2.55  Current Ratio
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Liquidity ratio

The worsening liquidity ratio for the EU27-key players in aerospace industry (0.83% on average
over the period 2001-2007 but on average decreasing by 3.2% annually), is a point of attention as
the gap with its competitors has been widening rapidly over the last 2 years.(Figure 2.56)
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Figure 2.56 Liquidity Ratio
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Solvency ratio

In contrast with the short term financial structure indicators, the EU27-aerospace companies per-
form well when meeting its long-term obligations (average solvency ratio of 23 which is consid-
ered as being healthy). In the non-EU27-countries solvency ratio decreased by only 0.2% annu-
ally with an average value of 16. (Figure 2.57)

Figure 2.57  Solvency Ratio
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Source: Own calculations on the base of Amadeus/Orbis data.

Conclusion

In comparison with the companies in the non-EU sample, nearly all indicators of profitability of
the European key players show a weaker performance, not only in terms of lower profit indica-
tors over the years, but also in terms of its trend over the period under consideration. For the non-
EU companies the profitability trend has been slightly upwards. For the EU companies in the
sample it has been rather downward.
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The only exception within the group of performance indicators is provided by the Return on
Capital Employed, where the values are higher for the EU group, yet more volatile. It contrasts
with the Return on Shareholders Funds (ROSF) where non-European companies perform better.
The ROCE is more comprehensive by definition and indicates that on average all financial means
provided by owners or creditors with a long-term involvement in the Al get a higher return in
Europe than in non-European countries and in particular in the US. In the US shareholders are
refunded higher, while outside creditors get a much lower rate.

In terms of financial health of the Al companies the picture is different. The liquidity ratio fol-
lows in general the main profitability patterns that have been observed, yet the solvency ratio for
the EU companies in the sample is clearly better. This indicates among others that in terms of
meeting their long-term obligations the EU companies in the sample do relatively well, while for
shorter term obligations the position is more challenging.

Given the observation that the productivity levels are on average relatively similar — as indicated
by the operating revenue per employee - these figures suggest that financial viability of the EU
aerospace is getting under strain in the short run. Note that the sample consists of the major com-
panies in the World. Unless there are good reasons to believe that in upstream activities or in
certain major niche markets the performance of the Al is substantially different, the overall pic-
ture of the EU aerospace industry is getting critical. However, Table 2.15 indicates that the
smaller European Al companies are not in a situation that is worse than that of the key players.
The liquidity position is even a bit better than that of their bigger counterparts.

Following the sample of the key US and key European players are compared with each other.
The non-US competitors comprise only 8 firms and the results are too volatile to be interpreted in
detail.

The above figures give an impression for the development over microeconomic performance of
the aerospace industry for the period under investigation. Table 2.15 does compare the big Euro-
pean players with its big US competitors. All the big players gain operating revenue per em-
ployee — of similar size. It is only around 3% higher for the US competitors.

The economic performance of the European key players has worsened over the period under in-
vestigation. Nearly all profitability ratios have been affected, except for the EBIT and return on
capital employed. For the US all profitability indicators were on a higher level and showed a
positive development. Only the Return on Capital Employed is on a lower level for the US, but
has improved somewhat.

The analysis of this subchapter has disclosed that the big European players as compared with
their US competitors lack on profitability. A comparison over the whole period has revealed that
this has been the case even before troubles with new projects emerged.

The indicators on the ability to meet financial obligations disclose that European firms are defi-

nitely more on strain than their US competitors in the short-term. While liquidity can turn out to
become a challenge in the current situation their long-term solvency is however secured.
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Table 2.15  The Microeconomic Performance of the Aerospace Industry
a alo e playe e playe
2006.2008 1o 2008 ve
- ver- 006-2008 ve
Avera;%%gOOl S”i)gfcoelrf;gog i Averaz%e(z)gOOl X 0 .. -.:.
points oJe
poer o 0 pa e a ple
per employee ratios
Operating revenue [/ employee
(thousands EUR) 261,38 270,00
value-added per employee (thou-
sands EUR) n.a. n.a.
profitability ratios
Profit margin (in %) 3,67 -1,11 11,15 1,10
EBITDA (in %) 11,58 -1,37 15,99 0,48
EBIT (in %) 6,73 0,52 11,68 1,03
return on shareholders funds (in %) 9,99 -3,64 24,71 0,24
return on capital employed (in %) 7,88 3,20 5,33 0,43
cash flow to turnover (in %) 7,01 -1,42 13,00 0,90
financial/structure ratios
current ratio 1,17 -0,15 1,96 0,59
liquidity ratio 0,81 -0,24 1,81 0,54
solvency ratio (in %) 22,88 1,61 15,77 2,03
' The growth rate is strongly biased by outliers in the period 2001 — 2003 and therefore skipped.
Source: Own calculations on the base of Amadeus/Orbis (exchange rates calculated on daily basis, indicative annual
average exchange rates EUR/USD were 1,492 (for 2008), 1,368 (for 2007), 1,258 (for 2006), 1,244 (for
2005), 1,249 (for 2004), 1,138 (for 2003), 0,947 (for 2002, 0,896 (for 2001)).
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3 The Qualitative Analysis of the European Aero-
space Industry

This chapter is dedicated to a more qualitative in-depth analysis taking into account the results of
the fieldwork. It links the desk research, statistical analysis and literature analysis, with empirical
results gained from interviews with experts of the industry.

The first section differentiates the EU Al by the bigger Member States and takes Poland into
account as an example for the situation in the accession countries. The historical background of
the national Als is provided. An in-depth analysis of economic situation, the structure, the supply
programme strengths and weaknesses is carried out. Special attention is paid to the framework
conditions and public policies dedicated for the Al. This section is concluded with an overview
and an assessment of public initiatives in the countries under consideration.

The second section is dedicated to companies’ behaviour. It starts with an overview on the chang-
ing market environment they have to take into account in their strategies. In the first place OEMs
are adapting to these requirements and try to distribute part of the growing competitive pressure
to their suppliers. The procurement strategies and risk sharing concepts of OEMs are analysed in
view of the interaction between suppliers and their clients. This has an impact on the value chain
its configuration and regional sourcing strategies. These factors altogether alter the framework
conditions for smaller enterprises that are urged to meet the challenges. This point is discussed at
the end of this section.

The third section is dedicated to the subsectors of the Al. It provides a detailed investigation in
the global market, framework conditions and driving factors. The performance of the most
prominent suppliers is highlighted and an assessment of the European Al in international market
and future perspectives is carried out.

The fourth section analyses areas of technology that are of importance for the manufacture of

aircraft. Latest trends and the state of the art of Europe in the global race on innovation are dis-
closed.

3.1 The Country Reports

3.1.1 France

Overview

The mass production of military aircraft started during World War I and has brought the French
aerospace sector from a craftsmanship production to industrial manufacturing processes. Between
the two World Wars the acronautics industry developed itself on two markets: the military and
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commercial applications (postal and passenger). This was the time of aircraft manufacturers as
Latécoere, Breguet and Potez. From 1936 on a great part of the French aviation industry was
nationalized by the Popular Front.

After the Second World War the French aviation industry had to be rebuilt. Just like in other
countries the know-how of German engineers was used to contribute to this reconstruction’'. The
engineers were redundant in Germany, because it was not allowed to build any aircraft. Succes-
sive waves of mergers and nationalizations led to the creation of SNECMA in 1945. In 1957 the
SNIAS became Aérospatiale (now part of EADS). ONERA, the national research institute for
aeronautical technologies was created in 1946.

From the 1960s on many programs have been launched in cooperation with European countries
(Breguet Atlantic, Concorde, Jaguar, C160, Alpha Jet). The creation of Airbus, Eurocopter and
EADS followed the logic of such cooperations. It resulted in more sustainable structures by aim-
ing at the rationalization in the European production network. Today, with the exception of Das-
sault Aviation, at the level of OEMs most French companies are integrated in a wider European
aerospace industry.

The French State is more or less directly involved in some large companies:

e For EADS an intermediate structure was created, in order not to have a direct State con-
trol. Sogepa Company owned entirely by the State holds 50% of SOGEADE, which
holds the 22.5% share of the State and the share of Lagardére in the equity capital of
EADSY;

e A sslightly higher than 30% share of the equity capital of Safran is held by the State.

The Dassault family still controls Dassault Aviation, while EADS is holding a 46.32% share of
the French manufacturer.

Performance

At the beginning of the decade, the world civil aircraft market peaked in 2000 for aircraft orders
and 2001 for deliveries; then 2002 to 2004 period was flat period with a new cycle of growth
starting in 2005. The situation of the French industry reflects typically that global situation. The
year 2008 is currently the next peak after 2000-2001; since the end of the year 2008, following
the financial and economic downturn, the aerospace industry is about to decline. Over the 1998 to
2008 period the annual growth rate of French civil aerospace industry (annual turnover) was
5.4% per year; when comparing on a shorter scale with the 2000-2006 the growth level was be-
low at 4.7%, showing the impact of the 2002-2004 flat period.

With a total turnover of EUR 28.9 billion in 2008, France is one of the leading aerospace indus-
tries worldwide. The comparable figures for the USA are EUR 58.4 billion and the United King-
dom EUR 26.4 billion. For the years under consideration the French AI’s production soared and
grew at an average change rate of 4.2% between 2001 and 2008, at constant prices. However this
development was strongly driven by structural changes in the value chain. Outsourcing and relo-
cation to lower levels reduced the manufacturing depth. As a consequence the value-added did
not follow this development, it even declined by an average rate of 1.3%. This shrinkage cannot
be blamed on a specific poor evolution of the French value-added, it also declined in Germany

*L The Technical Aerospace Workshop Rickenbach and the competences of BMW in Germany will be the starting point of the skills in

SNECMA's jet manufacturing (military engine ATAR).

2 n order to have State representatives only at the board of SOGEADE and therefore not directly involved in the management of EADS.
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and in the United Kingdom. However the decline of value-added in constant prices in combina-
tion with a growing number of employees and specific labour costs is a burden for the economic
performance in the current situation. (Table 3.1)

France: Operating Figures for the Aerospace Industry

2001 - 2008 Share of total EU27

France Units
Change
rate in % 2001 2008
Output Production (constant prices) EUR billion 28.9 4.2% 19.3% 28.3%
value-added (constant| £4g pillion 8.1 1.3% 26.4% 24.5%
prices)
Labour force | Employees 1,000 96.4 2.7% 22.4% 25.8%
Value-added per employee 290
and year (constant prices) 1,000 EUR 84.0 3.8% n.a n.a
Productivity
Wage adjusted productivity % 128% -4.7% n.a n.a
Labour costs per emplqyee and  year 1,000 EUR 65.6 0.9% n.a n.a
(constant prices)
Labour costs Per employee and year 1,000 EUR 68.8 3.1% n.a n.a

(current prices)

Source: Eurostat, SESSI/INSEE, GIFAS, CUSTOMS.

In spite of the shrinking value-added the employment in the French Al strongly expanded. As a
consequence productivity declined and worsened the economic performance. Once more this has
not been induced by a loss of efficiency in production processes, but by technical problems and
delays in big projects the A380 and A400M and set-up activities for the A350. Highly qualified
staff was expanded in Nantes and St. Nazaire.

Supply structure

The breakdown of the non-consolidated aerospace turnover by major categories indicates that
around one tenth is in the space industry, whereas around 90% is in civil and defence aeronautics.
The turnover attained with the French Government is EUR 4.351 million or about 13%, it in-
cludes military sales and financing for R&D. A differentiation by major component groups dis-
closes that more than 50% of output is airframes (Figure 3.1).
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Figure 3.1 France: Industry Structure
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Source: GIFAS.

France is an important Member State for the final assembly of aircraft. Dassault and ATR are
important OEM manufacturers and France is also of major importance for the delivery of Airbus
aircraft to clients. France is not only a major manufacturer of fixed-wing aircraft but helicopters.
(Table 3.2)

Table 3.2 France OEM Deliveries (2008)

Segments ‘ Quantities of
Deliveries

Passenger aircraft (Airbus)

A 320 family 199
A 330 / 340 family 85
A 380 family 8
Regional aircraft (ATR) 55
Business jets (Dassault Aviation) 72
Helicopters 341
CFM Engines (Snecma) 1268
Turbomeca 1189

Source: GIFAS.

Public policies

This reconstruction of the Al after World War Il was done with the support of important state
investments. It was dedicated to remain independent as an OEM manufacturer. Without losing
track of this objective the French Al has strengthened its European linkages and cooperations.
The result of these activities is reflected in the industry’s structure. At present, this policy takes
part in the frame of a European context characterized by a restructured industry (EADS, Thales,
etc) and the intervention of European funding schemes (PCRD). The French policy (funding,
programs) falls within this framework and in compliance with European targets (e.g. reducing
pollution) and in compliance with its partnerships.

Several ministerial departments are involved in various areas with regard to this industry. The
concerned cabinets are:

e The Ministry of Finance has a representative on the board of directors of companies in
which the State holds stakes and is involved in all decisions concerning funding of R&D
programs;

e The Department of Defence is involved:
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e as technical supervisory institution which results in a representation on the board of
directors of companies where the state is a stakeholder.

e as a customer and as such can send a representative to the Board of Directors of the
concerned companies;

¢ in funding and supervising ONERA;

¢ in the implementation of various test centres;

e the control of national security aspects that concern the defence of the State and has
rights to decide on certain activities or even may control foreign investment with an
impact on defence;

e The Department of Transport, where the funds are set up for financing the R&D and the
civil aviation programs, including the refundable advances™;

In 2008 a national Council for Civil Aeronautics Research (CORAC) was created to link to
European initiatives and to bring together private and public authorities (Ministry of Research,
Ministry of Industry and Department of Defence). The main role is to set up objectives for civil
aeronautics research in relation with:
- European research frameworks and objectives validated through the ACARE
- European and national policies requirement regarding the field of aeronautics
In a more technical way, the objective of the Green policy set out in the Grenelle Environment
Round Table is to address environmental challenges that may also reveal themselves as being
strategic and economic challenges:
e To reduce fuel consumption and gas emissions (CO,, NOy);
e To reduce noise near airports;

Some of the strategic objectives are common to civilian and military applications such as propul-
sion where maintaining engine manufacturers’ skills could not be sustained only on one market
(civil or military).

The above mentioned general objectives of public policy can be converted into:
e Maintaining a strategic defence industry that possesses the ability to supply key military
aircraft independently from other countries;
e Maintaining the competitiveness of an industry whose contribution to the national econ-
omy and employment is important;
e Stay important as a centre of reference for the global aerospace industry.
These goals have been converted into areas of key-technologies that have to be in the focus of the
national policy:
e Architecture and project management;
e Controlling technologies (materials, aerodynamics, piloting ...);
e Control of strategic elements (propulsion, key structural elements (Table 3.3).

Efforts have been taken in R&D on the cockpit and its intersection of all functions of relevance
for flight.

8 This department no longer certifies aircraft since that responsibility was assigned to EASA that was established in 2002.
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Table 3.3

Table 3.4

Know-how and Key Structural Element

Key structural ele-

The nose The central section

The wings

ment

Convergence of all struc- )
Engine
Nose gear

Cockpit

. . tural efforts (wings —
Main associated ele- ) ) Brake
fuselage junction) . )
ment & know-how ) ) Flying performance (lift
Electronic systems Hydraulic

force, etc.)

Main landing gear

Interaction in between & with other structural elements and systems

For those 3 zones development and production facilities are located in France and
the UK

Source: DECISION.

The R&D expenditure of the French civil and military aerospace industry has not been expanded
with the same pace as production or turnover, it only reacted 10% between 2003 and 2008. But it
is of note this moderate development has been caused above all by a stagnation of public funds.
Self-funded R&D of the French Al grew by an average rate of 7.8% between 2003 and 2007.
(Table 3.4) In 2007 R&D self-financed by the industry represents 54% of the global R&D, the
remaining 46% originated mainly from public funding and / or customers:

e C(lients: Department of Defence, CNES, ESA etc.

e Financing from non-customers: Ministry of Transports, Ministry of Research, European

funding, etc.

The effort of self-financing of industrial accounts represents 8% of the turnover.

France: R&D Expenditure

EUR million

Turnover (*) 24911 25943 28 313 30569 33491
Total R&D 4 367 4703 4 709 5 049 4999
- of which self financed 1960 1778 2000 2102 2 650
- in % of turnover 17,5% 18,1% 16,6% 16,5% 14,9%
(*) Gifas scope

Source: GIFAS.

Funding from the Directorate of Civil Aviation programs (French Ministry of Environment,
Transport etc.) support the European objectives of the ACARE for 2020: reduction of fuel con-
sumption and emissions of CO2, NOx and perceived noise. In order to achieve these ambitious
goals, the financing budget of civil aeronautics research (CAPD) was increased to EUR 257 mil-
lion in 2008.

ONERA, the main research organization of the public sector has a budget of around EUR 190
million of which 40% comes from the government.

In addition, the state initiative of security clusters led to the creation of three specific aviation
poles which are discussed under "Regional cluster". These clusters play an important role in the
emergence of cooperation on R&D projects.

An important funding initiative was launched by Airbus in cooperation with Caisse des Dépots et
Consignations and the Safran Group. Under the label AEROFUND II, an equity fund worth EUR
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75 million dedicated for the French aeronautical sector was made available. The objective is to
support the development of subcontracting small- and medium-sized companies of the acronautic
sector. Very important is the following aspect made explicit in a press release: Additionally it
(AEROFUND II) aims to accompany the growth and emergence of companies capable of becom-
ing essential partners of the industry.”* The wording implies that there is a preference to support
companies with specific abilities indispensable for the strengthening of the value chain. For in-
stance companies with management and system integration abilities can become preferred part-
ners to access this fund.”

Clusters of the aerospace industry
The locations of the French Al reflect its historical regionalization with:

e Ile-de-France™ and Midi-Pyrenees. In Ile-de-France the most important aviation indus-
trial activities are the ones of the Safran group, the relative importance of this region also
reflects the presence of head offices, of research and of non-aeronautical activities
(space, weapons).

e Region of Toulouse is in turn strongly imbued with Airbus activities.

There are also two other regions to be mentioned:

e The Aquitaine with the industrial activities of Dassault Aviation and activities of solid
propulsion for the aerospace industry (EADS Space Transportation, Snecma Propulsion
Solide and SNPE);

e The Provence-Alpes-Cote d'Azur with the French location of Eurocopter and Thales
Alenia Space.

Three specific clusters of aecronautics and space have been labelled in the frame of the program of
the competitiveness clusters. Both regions Midi-Pyrénées and Aquitaine are gathered in a cluster
named "Aerospace Valley” labelled world competitiveness cluster by the Government. This cen-
tre covers aeronautics, space and embedded systems for nine strategic fields:
e Energy, propulsion, engines and environment;
Aeromechanics, materials and structure;
Safety and security of air transport
Living Earth and Space
Navigation, positioning, telecommunications
Embedded Systems
Architecture and integration, industrial organization
Maintenance, service, training
Access to space and orbital infrastructure

The competitiveness cluster ASTech in Ile-de-France covers space transport, business aviation,
propulsion and equipment, it addresses the following topics:

Vehicle Architecture

Energy on board

Training

Aviation Maintenance

Materials and processes

*  EADS press release: AEROFUND II: EUR 75 million fund for the aeronautical sector, 22 July 2008,
http://www.eads.com/1024/de/investor/News_and_Events/news_ir/2008/20080722 airbus_aerofund_ii.html

One of the supportive factors of the framework conditions for the aerospace industry is provided by the financial markets. Beyond
publicly incited initiatives the globally leading bank in aircraft funding, CALYON, subsidiary of Crédit Agricole, is French. Other impor-
tant players in this market are from China and Qatar.

Paris region.
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Figure 3.2

e Testing means
e Propulsion equipment

In Provence, Alpes, Cote d'Azur the cluster PEGASE gathers players focused on aeronautics,
space and three axes of development (monitoring, transportation, intervention missions). This
cluster focuses essentially on light aircraft, unmanned aerial/airborne vehicles (UAVs), helicop-
ters, airships and other new concepts.

At national level, the Aerospace Industry accounts for 3.6% of the total industrial employment.
With its concentration in 3 major regional clusters, the Aerospace Industry has there a larger,
when not dominant, share of the industrial employment (Figure 3.2):
e In Ile de France the Aerospace industry is important (5% of the total industrial employ-
ment in the region) but its relative size is low compared with the 2 other clusters;
e in Aquitaine the Aerospace industry is the second largest industry with 12% of the em-
ployment in all of the manufacturing industries in the region;
e In Midi-Pyrénées the Aerospace industry is the dominating industrial activity with 25%
of the local employment in manufacturing industry [it also account for 25% of total aero-
space employment]”’.

French Aerospace Employment by Region

Picardie
Haute-Normandie

lle-de-France
P Lessthan 2%
. N 2to4%
Pays de la Loire 3% I s o10%

5%

- More than 10%
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4% b 2% 80% of the workforce
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Provence-Alpes-

Aquitaine Céte d'Azur

Midi-Pyrénées
25%

Source: GIFAS.

Industry structure

One of the challenges for French and European industry is to retain full control of complex pro-
grams in a new context of shared sovereignty and industrial skills with foreign partners (certifica-
tion, testing, technology etc.).

The development of French industry relies on two bases:
¢ An industrial base, which consists mainly of the 260 member companies of the GIFAS:

e comprising private companies: Dassault Aviation, Potez, Latécoére, Daher and a
large number of smaller enterprises;

" The share is relative to main activities as covered in official statistics systems. The indirect importance of the Al for the local economy

is much higher, in particular for Midi-Pyrénées.
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e comprising companies with shares held by the State: Safran, EADS (via
SOGEADE).
e A state-owned platform with public administrations (DPAC, DGA), research centers
(ONERA) and test facilities (mainly military like CEAT or CEV).
This structure reflects the history of the French industry and the strong synergies that exist today
between civil and military aviation. Indeed in addition to these technical synergies, manufacturers
are seeking to balance their civil activities with military activities, which are often countercycli-
cal.

Regarding some key issues like industrial organisation, commitment in European or international
cooperation, linkage between civil and military business, etc. the three main French manufactur-
ers are showing an interesting panel of diverse strategy.

Airbus

Airbus employs in France around 40% of its overall staff. (Table 3.5) Regarding technological
development, industrial organisation or cooperation issues Airbus could benefit from its more
cautious strategic approach than Boeing. Examples for this stance are initiatives dedicated to the
restructuring of the value chain in combination with a leap forward in the application of compos-
ites. However, latest developments in the A400M programme clearly indicate that benefits from a
diversification in military business need not be profitable in the short and medium term. In the
military sector Boeing proved to be more successful with its projects.

French Airbus Main Figures

2008 in million EUR ‘ Total Airbus

Turnover 5727
Employees 21 500

Source: Airbus.

Aerolia

This division of EADS became operational in January 2009. The origin of this creation is the
unsuccessful attempt to sell the aero-structure activities as planed in the Airbus Power 8 pro-
gramme of costs saving. Over 2,000 former employees of Airbus based in St-Nazaire, Méaulte
and Toulouse were progressively transferred from Airbus to Aerolia which also plans to start
operations in its new centre to be open in Tunisia in 2010. The low cost centre will also receive
subcontractors’ activities, it is now planned to reach the size of 1,500 people by 2014.

According to SESSI/INSEE™ and industrial activity classification code, there are above 70
smaller enterprises®’ located in France and are directly linked to the AL This count is a narrow
view, it does not include companies of the same size group with 15% to 50% of their turnover
made with aerospace customers but not classified into that industry, as well as companies smaller
than 20 employees. Together they are and totalling over 6,000 employees (6% of total) with a
turnover of EUR 840 million in 2007 (3% of total). With an average of 84 employees, they size is
below 100, for an average sales of EUR 11.5 million. As compared to the overall French aero-
space industry their export ratio is lower (30% compared to the above mentioned big players
60%), their valued added share as a percentage of turnover is higher (36%). The investment ac-

%8 Enquéte Annuelle d’Entreprise, 2007, figure for company & legal entities larger than 20 employees.

% Below 250 employees.
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Table 3.6

tivity is of similar magnitude as of the big players, the investment ratio (investment expenditure
as a percentage of turnover) reached 11% in 2007.

Thales

The aerospace and defence electronic is one of the leading world actors in competition with U.S.
Raytheon or Lockheed-Martin, Italian Finmeccanica or British BAE Systems. During the last 10
years, and following the acquisition of the UK company Racal® the group clearly has strength-
ened on this core business (aerospace and defence) and withdraw from various other civil areas in
the field of professional IT. Its main products include radar, avionics, communication systems,
missiles, satellites and naval defence systems.

During the 90s the French Government kept its strategic stake in the group®'. It decided to have
an industrial partner, Alcatel. A major change took place in October 2008: the Alcatel-Lucent
group sold its stake to Dassault Aviation which became the new prime industrial stakeholder with
a 26% stake. Another solution under discussion was a merger with Safran.

Thales main figures

2008 in million Euro Total group

Turnover 12 665
- of which in France 3165
- of which civil aerospace 1270
- of which defence & government 7 600
EBIT 877
Order backlog 22 938
R&D 2 400
Employees 63 248
- of which in France 32 233

Source: Thales.

Safran

The engine manufacturer is covering the whole scope of aircraft (civil/military, helicopter,
small/large aircraft) and is also engaged since 30 years in a successful international engine part-
nership. 1974 its affiliated company SNECMA launched a 50/50% joint venture with GE to de-
velop and supply engines for civil market, CFM International. This joint venture has become a
global leader in engines for civil aircraft and is an important supplier to Boeing as well as Airbus.

The Safran group has diversified aeronautical business in key subsystems; SNECMA and then
Safran successfully consolidated it and is a world leading provider, with unit such as:

e Messier-Dowty: Landing gear

e Aircelle: engine nacelles

e Hispano-Suiza: electrical power
For engine business the civil sales share reached 87% in 2008;

% In 1998 the defence departments of Alcatel, Dassault Electronic and Thomson CSF were merged under the trade name Thomson

CSF. In 2000, after the acquisition of Racal, the group was renamed as Thales
Including a 27% share plus a golden share. This decision was made after intense discussions on the sale of public shares to foreign
industrial investors such as the Brititsh GEC or South Korean Samsung.
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Table 3.7 Safran Main Figures

2008 in million EUR Total group

Turnover 8 659 (*)
- of which engine 5803
- of which aero equipment 2 856
EBIT 644 (*)
- of which engine 584
- of which aero equipment 60
Order backlog 20 087
- of which engine 15755
- of which aero equipment 4332
Employees 54 500 (**)
43020 (*)
- of which engine 21 350
- of which aero equipment 21670
- of which in France 35 600 (**)
- of which in Europe 41 600 (**)
(*) Aerospace (engine & equipment)
(**) Total group

Source: Safran.

Dassault

Despite a narrow market Dassault successfully maintains state of the art know-how for aircraft
technologies: advanced Computer Aided Design (CAD) solutions, virtual production, carbon
structures, etc. all used for the latest model of the Falcon business jet family which arrived on
time on market and benefitted from soaring demand in the last 4 years.

In order to maintain both industrial independence and know how, Dassault participates in a major
European programme for future combat aircraft concept, Neuron. But for the moment the next
short-term issue is to go across the crisis that will be more severe in business jets and with no
compensation from defence programs. So far, the Rafale found no foreign customer.

Table 3.8  Dassault Main Figures

2008 in million EUR ‘ Total group

Turnover 3748
- of which in France 1166
- of which civil 2116
EBIT 434
Order backlog 8 500
Employees 12 438
- of which in France 8 500

Source: Dassault.

Latécoere

The parts and aerostructure supplier — a former seaplane manufacturer - is a specialist of doors,
fuselage section and electrical harnesses. The company runs plants France as well as in Brazil,
the Czech Republic, Germany, Spain and Tunisia. Its main customer is Airbus (A320, A340,
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Table 3.9

Table 3.10

A380, A400M), but also manufactures fuselage sections, doors of harnesses batch for Dassault
Falcon, Embraer ERJ 170/175/190/195 and Boeing B-737, B-777 and B-787 plus harnesses for
satellites. It is a joint stock company with 12% shares held by the employees.

Latécoere main figures

2008 in million euro Total group

Turnover 684
- of which in France 455
- of which civil aerospace 675
- of which defence & government 9
EBIT -6
Order backlog 2012
R&D 28
Employees 3985
- of which in France 2204

Source: Latécoére
The development of the Ist generation of Airbus aircraft also created a network of very small

industrial company between 10 and 50 employees within the Toulouse area. Today they continue
to operate as direct suppliers to Airbus (at least for replacement and parts).

Clusters & Share of Local Companies

Cluster Companies of | Of which local®
legal entities

lle de France 61 22

Aquitaine 29 13

Midi-Pyrénées 37 19

Others 99 -

Total 226 -

Source: SESSI.

Conclusion

The French industry and government has always shared a common vision on the necessity to
maintain and develop the R&D funding, the industrial capacity or the know-how to keep an op-
erational and independent Al that commands all relevant key-technologies. This effort is re-
flected in the structure of the Al with OEM manufacturers and groups that by their size and ac-
cess to financial markets have the ability to handle big contracts for OEMs. The Al has gained
continued support and costs have partly taken over by the French government that is involved in
corporate governance of important players in the market. National policies contributed to the
consolidation and the development of the aircraft industry without reducing the influence of the
government.

France is an important manufacturer of engines for civil and military aircraft, fixed-wing aircraft
and helicopters. CFM, a 50/50% joint venture of SNECMA and GE has an excellent access to the
US and the EU, the by far biggest markets for engines.

62 75% of employees are based in the same region
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The French clusters seem to benefit from a sectoral division of R&D, with points of gravity in
different regions. This is different from cluster initiatives in other Member States. Notably based
in Midi-Pyrénées, Gironde and lle-de-France, a comprehensive design and system integration
competence is available that is of relevance for the design of aircraft platforms.

The historical French model faces several challenges and the need for structural change:

e A shift is necessary in the relation between the French Al and its national customers,
such as defence and the national airline operator. Until the early 1990s these clients run
own R&D and design departments and were involved in know-how generation and inno-
vation. OEMs did not fully own competency in these areas.”.

e The globalization in the civil aeronautics is driven by various factors (cost of production,
exchange rate variations, access to markets, need of additional external financing, risk
sharing). As a consequence the French industry tries to access partners and locations out-
side of Europe.

e A more difficult market environment, in particular in the defence markets since the end
of the Cold War. Growing competition from Russia and the United States and the emerg-
ing countries (BRIC).

Growing competitive pressure and funding constraints put a question mark on the strategic orien-
tation of the French Al policy, which has so far prioritized a comprehensive funding and support
of all relevant key-technologies. It will become more important for France to exploit synergies
within the European Al, specialize in certain subsectors and technology niches and to use the
respective comparative advantages. The decrease of the value-added in contrast to the soaring
output indicates difficulties for France as a location for production. However, the French Al with
its big groups in the area of Tier-1 and Tier-2 is about to internationalize its production networks.
The preferred region is North-Africa, in particular Tunisia and Morocco.

3.1.2  United Kingdom

Overview

Consolidation in the early 1960s reduced the number of companies in the UK Al to a large ex-
tent. In a series of mergers 12 companies were combined into two: the British Aircraft Corpora-
tion and Hawker Siddeley Aviation. In 1977 these two companies and Scottish Aviation were
nationalised and merged into the statutory corporation, British Aerospace (BAe), as a result of the
Aircraft and Shipbuilders Industries Act. Privatization came stepwise: The Government sold
51.6% of the shares in British Aerospace in 1981 and the remaining shares in 1985. In 1999 BAe
merged with the defence electronics subsidiary of General Electric Company, Marconi Electronic
Systems, to form BAE Systems. Thus the biggest European and the worlds third biggest defence
company was created. BAe (British Aerospace, the parent of BAE Systems) became a member of
Airbus in 1979 but when EADS was formed in 2000 as a merger of the partners of Airbus, BAE
Systems was the only company to remain independent. BAE withdrew from the Airbus group by
selling its share to EADS but it is still participates in military programmes.

To become an independent OEM some companies needed to acquire know-how from customer that was done progressively with the
restructuration and concentration process. A similar situation can be found in the rail industry; the first prototype of the TGV was built
by the SNCF, which is the rail operator and not Alstom the train manufacturer; now with the fourth generation AGV Alstom developed
its own platform independently.
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Table 3.11

In the course of the two to three decades the UK Al passed through an ongoing restructuring. An
indicator for this process is the change of the number of jobs. Employment has been halved from
1980, when there were 242.000 jobs in the sector to 2008 with 100,740 jobs (Table 3.11). Parallel
to the employment reduction an internationalisation of the British Al took place. The industry
shows a pronounced global standard today. British enterprises achieve a turnover of GBP 8.12
billion and employed 51,936 persons in foreign countries. Especially the big British companies
like BAE Systems, Rolls Royce and GKN have established capacities abroad. Simultaneously to
the globalisation of British enterprises foreign investors were attracted by the UK.

Together with France the UK is the biggest European aerospace industry (Al) in Europe and the
second biggest in the world.**. In 2008 100,740 employees — a decline of 11% against 2007 -
worked for the Al. The turnover of GBP 20.57 billion (EUR 26.37 billion) was 1% higher than a
year before. The UK Al has an outstanding track-record for international collaborations and the
world’s leading aircraft manufacturers have selected UK-built Rolls-Royce engines for top air-
craft programmes (e.g. A380 and Boeing 787 “Dreamliner”). An important market for the British
Al is the service for maintenance, repair and overhaul. Around 40.000 employees work for this
business sector. This is mainly due to the strong market position of the engine manufacturer Rolls
Royce.

The Global British Aerospace Industry 2008

Turnover Employment
Location of UK companies:
£ billion Persons
UK 20.57 35.04 100.740
In rest of Europe 0.97 3.71 4.560
USA 6.44 6.72 40.091
In rest of the world 0.71 0.71 7.285

Source: SBAC, 2009.

Performance

Table 3.12 gives an overview in the recent development of the UK aerospace industry. The fig-
ures show a noteworthy decline over the period under consideration. Production shrank by an
average annual change rate of 1.6% between 2001 and 2008. This development was worse than
for other big European Member States. It was induced by a steep decline at the beginning of the
decade. Even more pronounced was the reduction of staff by 5.1% on average per year.

However the value-added per employee improved against the trend in other big European Mem-
ber States and contributed to an increased labour productivity. This tendency might be partly
induced by higher efficiency in course of a consolidation in the British Al. But the UK is to a
lesser extent exposed to the troubles of Airbus with technical problems and delays in big projects,
such as A380 and A400M. (Table 3.12)

& Al figures are from the Society of British Aerospace Companies (SBAC figures; otherwise mentioned). Figures correspond to SBAC

member enterprises and additional enterprises covered by the SBAC survey.
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Table 3.12

Operating Figures for the UK Aerospace Industry

2001 - 2008 Share of total EU27
Change
rate in % 2001 2008
Output Production (constant prices) EUR billion 26.37 -1.6% 26.3% 27.1%
Value-added (constant | £,z illion 10.06 3.2% 38.1% 29.6%
prices)
Labour force | employees 1,000 100.74 -5.1% 30.2% 22.3%
Value-added per employee o
and year (constant prices) 1,000 EUR 99.89 2.0% | na n.a
Productivity
Wage adjusted productivity % 163% 1.4% | n.a n.a
Labour costs per emplqyee and  year 1,000 EUR 61.21 0.6% | n.a n.a
(constant prices)
Labour costs per emp_loyee and  year 1,000 EUR 64.92 2.6% | n.a n.a
(current prices)

Source: Eurostat, SBAC 2009, own calculations.

Supply structure

Total sales are divided equally between military and civil markets.

In 2008 the gap between civil

and military sales was less than 1%, down from 27% for the civil market in 1980 (SBAC, 2009).
69% of total sales were destined for export markets. The largest export market was Europe with a
turnover of GBP 5.82 billion followed by the US where the UK achieved a turnover of GBP
3.41billion. A more detailed look at the Al reveals that in particular civil sales are destined to
markets abroad (Figure 3.3).
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Figure 3.3 UK Aerospace Industry Sales by Type

Total turnover 2008: 20.57 bn

civil domestic
9%

defence exports
28%

civil exports
41%

defence domestic
22%

Source: SBAC.

Industry sales by product groups show that aircraft systems and frames was the largest generator
of turnover in 2008 followed by aircraft engines, which reflects the importance of Rolls Royce in
the British Al (Figure 3.4). The segment large civil aircraft performed extremely well in 2008,
with sales increasing by 36%. To a large extent this development was the result of the deprecia-
tion of the British Pound Sterling from a very high level (SBAC, 2009).

Figure 3.4 UK Aerospace Industry Sales by Product Group

aircraft maintenance
helicopters
B 5.3%

aircraft m' IE.F -
21% Y 13.2%
& frames
36%

regional jets

2.8%

21%
____________________ other and
business jets
0.8%
defence aircraft
13.7%

Source: SBAC.

The United Kingdom is a leading provider of services for airlines. British companies command at
around 17% of the global market that has an annual market value of around USD 40 billion.
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The United Kingdom is a leading supplier of Air Traffic Management Systems (ATM) that takes
hold on leading technologies. Strong interest in the introduction of the latest available technology
has been highlighted by the industry’s association, SBAC.

Public policies

Similar to other countries’ initiatives of the government is central to understand Al in the UK.
Governments influence the aircraft market as they are buyers of aerospace equipment for their
armed forces and through the provision of financial support for civil aircraft development pro-
grammes and exports. In UK the Al has received funding through the Civil Aircraft and Aeroen-
gine budget at least since the early seventies. In 1990 the Civil Aeronautics Research and Tech-
nology Demonstration (CARAD) programme was initiated by the Department of Trade and In-
dustry (DTI) to provide support for long-term development projects of civil aircraft equipment
that incorporated big financial and technical risks. Even though the CARAD research projects
met the stated objectives of the programme, CARAD only ran until 2006. From 1990 to 2006
CARAD spent over GBP 270 million on grants for research projects helping key sectors in the
UK Al to maintain its technological basis to remain competitive in the global market (BERR,
2008).

In 2002 the Aerospace Innovation and Growth Team (AeGT) was established by the Secretary of
State for Trade and Industry. It brings together people from the industry, the government, acade-
mia and the UK Aerospace Unions. The mandate was to map a 20-year vision for the Al and
propose how to realise the vision. The vision stated by the AeGT is that by 2022 ‘the UK will
offer a global Aerospace Industry the world’s most innovative and productive location, leading to
sustainable growth for all its stakeholders’. Since 2005 AeGIT work is overseen by the Aero-
space Innovation and Growth Leadership Council which is jointly chaired by the Minister for
Industry and Regions and the Chief Executive of BAE Systems. The AeGIT identified areas
where improvements are required to achieve the vision and formulated the National Aerospace
Technology Strategy (NATS) in 2004. To co-ordinate funding for the NATS the National Aero-
space Strategy Group has been set up. It is chaired by the Minister for Science and Innovation
(dti, 2007).

Currently a Technology Strategy Board provides government support to the Al through the
Technology Programme. The Technology Strategy Board is a business led non-departmental
public body established in 2007 to promote research into, and development of technology and
innovation of UK businesses. It is funded by the Department of Innovation, Universities and
Skills®.

Whereas the CARAD programme was drafted for sectoral support, governmental support now is
directed to bringing sectors and technologies together to gain from synergies and knowledge
transfer. The Technology Programme includes Collaborative Research and Development
(CR&D) grants and Knowledge Transfer Networks (KTN). KTN are established and funded by
the government, industry and academia. These national networks bring together people from
different organisations to encourage innovation through knowledge transfer®. CR&R grants re-
duce development risk of companies by covering 25-75% of R&D costs’’. KTN and CR&R are

http://www.innovateuk.org/_assets/pdf/Press%20Release%20Technology%20Strateqy%20Board%20re%
20Budget%2022%20April%2009.pdf

http://www.innovateuk.org

House of Commons Trade and Industry Committee, The UK Aerospace Industry, Fifteenth Report on Session 2004-05.
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non-sector specific. From an overall budget for the CR&R programme of EUR 1.4 billion, aero-
space related projects on average secure 60 million per year (AirTN 2009).

The new public schemes initiated after the phasing out of CARAD are perceived as less adequate
and the horizontal approach does not meet the needs of the Al in a proper way. The advantages of
the horizontal approach — the exploitation of synergies and spill over — do not sufficiently con-
tribute to the competitiveness of the British Al in an industry that is strongly dependent on public
initiatives. This drawback is aggravated by the fact that public infrastructure in R&D, universi-
ties, test facilities etc. is deficient if compared internationally. In particular companies located in
Germany and France have access to a more elaborated network than in the UK.

Al companies are also eligible for tax breaks (also non-sector specific) and launch aid (Al spe-
cific). In 2008 R&D tax credits of GBP 70 million were claimed in the aerospace industry. Re-
payable launch aid depends on projects but committed funding for the next three years is ap-
proximately at GBP 50 million per year (SBAC, 2009).

From total investments in R&D of GBP 1.83 billion in 2008 government funding was only a
small part. UK government spent GBP 340 million on aerospace R&D and other governments
spent GBP 300 million (all of foreign funding was destined to defence R&D). Only 1% of total
R&D spending was UK government funding to civil aeronautics (SBAC, 2009) (Figure 3.5).

Figure 3.5 UK Aerospace R&D Funding Sources 2008

Total R&D spending 2008: £1.8bn

defence R&D funding: 67% of total
civil aeerospace R&D funding: 33% of total

defence others
9%

civil self-financed

29%
defence other government
17%

civil UK government
1%

civil others

3%
defence UK government

18%

defence self-financed
23%

Source: SBAC.

Financial support for the industrial sector is rising, as the government feels that a healthy indus-
trial sector is vital for the UK economy. In July 2009 GBP 150 million worth of government aid
for manufacturing were announced with most going to Rolls Royce. Rolls Royce will receive
GBP 45 million in government support for four Rolls Royce factories in deprived UK areas, with
Rolls Royce planning to invest over GBP 300 million in the four factories. Another GBP 45 mil-
lion from the Technology Strategy Board is intended to help Rolls Royce to develop greener
aeroplane engines. GBP 40 million is directed to the research programme SAMULET — ‘Strate-
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gic Affordable Manufacturing in the UK with Leading Environmental Technology’ — in which
Rolls Royce plays a leading role. Much of the GBP 40 million funding comes from the Technol-
ogy Strategy Board®®.

In an attempt to secure and create jobs at Bombardier’s Northern Ireland plant the UK govern-
ment supports the C-series programme with a repayable loan of GBP 113 million (for the devel-
opment of composite wings), which has been approved by the European Commission. Bombar-
dier is the largest manufacturing company in Northern Ireland with over 5,000 employees®’.

Clusters of aerospace industry

In an attempt to spread economic prosperity and wealth the Regional Development Agencies
have been launched in 1999. Among other activities they provide support to regional companies
and attract investors. They have taken initiatives to support the development and competitiveness
of companies from the aerospace sectors. Special attention is paid to smaller enterprises and the
creation of clusters is understood as a tool for improving the framework conditions for the
smaller players in the Al. They perceive the proximity to companies and the public administra-
tion as an advantage.

The Al is located in various regions across the UK. The Northwest is the heartland of the UK Al
Over 800 companies, including BAE Systems, Airbus and Rolls-Royce, are located in the region.
54% of the high technology jobs in this region are in the AI”’. Total turnover is GBP 7 billion
representing, one third of the UK’s entire gross value-added in the aerospace sector’'. The area is
strong in the production of military aircraft and the production of Airbus civil aircraft wings is
located there. Wings for civil aircraft are speciality of the United Kingdom and provide around
one half of the global demand for LCAs.

2000 people are employed in the aerospace sector in Wales, where in particular MRO related
activities are carried out. At the Airbus site in Broughton the wings for the A380 are manufac-
tured. The Welsh Assembly government awarded Airbus a grant of GBP 28 million to create a
centre to develop composite wing production at the Broughton site in June 20097*. The Next
Generation Composite Wing research programme is located in Wales.

The Midlands cluster is represented by the Midlands Aerospace Alliance. The are four areas of
specialization,

e the production of gas turbine and other aircraft propulsion systems,

e clectrical, mechanical, hydraulic systems dedicated for the control of moving parts of air-
craft and engines,

e the manufacture and machining of special metals and composite materials,

e special engineering and design services, as well as factory equipment and tooling.

http://www.guardian.co.uk/business/2009/jul/28/mandelson-manufacturing-aid
http://www.northernireland.gov.uk/news/news-deti-300609-foster-reinforces-northern
House of Commons Trade and Industry Committee, The UK Aerospace Industry, Fifteenth Report on Session 2004-05.

http://www.aerospace.co.uk/about-nwaa/the-north-west.php
http://www.aerospacewalesforum.com
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The areas of specialization comprise a big number of smaller enterprises that are on low levels in
the value chain. They provide parts and components to the big players’ subsidiaries in the region,
such as Rolls Royce, Goodrich Actuation Systems and Meggit.

In South-East England are at around 1,200 companies located with linkages to the Al. The Farn-
borough Aerospace Consortium is dedicated to support the regional players and provide support
to smaller enterprises. Explicitly the FAC perceives itself as a facilitator for smaller enterprises to
get access to the global primes in the market.

Other clusters are located in Scotland, West England and in the North-East of England there is a
strong defence industry cluster.

The regional development by the British government is supported by funds provided to the Re-
gional Development Agencies (RDA). These institutions have a close contact to companies and
knowledge of the regional strengths and weaknesses and by that are well-suited for specific
measures to exploit the comparative advantages. In fact smaller enterprises perceive these activi-
ties as helpful. However, from a more general standpoint criticism is expressed. The RDA’s ini-
tiatives are not coordinated and a duplication of activities takes place. This is a dissipation of
means that could be used for more far-reaching projects.

Industry structure

BAE Systems is the largest acrospace company in the UK with revenues of GBP 18,843 million
and employment of 106,000 — at around half of them abroad - in 2008 and dominates the UK
aerospace industry”>. The company operates in a wide range of military projects. BAE has a 33%
stake in the Eurofighter Typhoon which it develops together with EADS-Deutschland (Ger-
many), Alenia Aerospazio of Italy and EADS-CASA (Spain).”* MBDA, a world leading missile
systems company, is a joint venture of BAE Systems (37.5%), EADS (37.5%) and Finmeccanica
(25%). BAE has also a 20% interest in Saab AB and is shareholder at Gripen International.

Rolls Royce is the world's second largest provider of jet engines and the second largest UK com-
pany in the Al In 2008 the civil aerospace department at Rolls Royce generated revenues of GBP
4.5 billion (the defence department generated an addition GBP 1.7 billion). Rolls Royce, origi-
nally a car manufacturer, turned towards the production of aero engines during the First World
War. After the Second World War, Rolls Royce moved into the civil aircraft market. Financial
miscalculations resulted in the nationalization of the company in 1971. The aero engines depart-
ment stayed under state ownership until 1987.

The appreciation of the British Pound against the U.S. Dollar had been one of the greatest chal-
lenges for UK producers in recent years (Flight Plan, 2009). A significant proportion of revenue
for globally operating UK aerospace companies like Rolls Royce is denominated in dollars while
costs are calculated in GBP. The 8 cent deterioration of the GBP/US exchange rate in 2008 cost
the Rolls Royce Group GBP 104 million””. Even though the pound has fallen from the historic
heights, Rolls Royce is attempting to diversify the currency risk by moving production and other
activities to dollar invoiced and low-cost countries. With a record order book in 2008 the rebal-

Figures for BAE Systems go beyond aerospace and include the full range of products for air, land and naval forces, electronics,
security information technology solutions and customer support services.
http://www.baesystems.com/AboutUs/InternationalPartnerships/index.htm

" http://www.rolls-royce.com/Images/2008%20PLC%20Annual%20Report_tcm92-11543.pdf
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ancing to foreign markets will be mainly through the opening of new plants than through the
closure of existing plants in the UK.

However, if the British Pound will strengthen once more, the off shoring of activities by UK
aerospace companies will accelerate. In 2008, due to the depreciation of the Pound, the exports
increased in both the civil and the defence markets, and attributed to the overall increase of sales
in the aerospace market, which otherwise would have fallen (SBAC, 2009).

GKN Plc (Guest, Keen and Nettlefolds) is a leading UK company in engineering with around
40,000 employees and a focus on automotive industry has a big stake in the aerospace industry as
one of its main activities. In 2008 GKN Aerospace generated sales of GBP 1,002 million. It is a
Tier-1 supplier operating in three areas: aerostructures, propulsion systems and special products.
Its top three customers (Boeing, Airbus and United Technologies Corporation) represent 50% of
its divisional sales. Aerostructures account for 50%, propulsion systems supply 30% and special
products 20% of the GKN aerospace turnover (each including service business). GKN aerospace
has extended its presence by acquisitions in all relevant markets (65% of the aerospace turnover
was achieved in the USA). In 2006 GKN acquired Stella Aerostructures to stabilise the market
position in the civil sector (Boeing 777 and 787) and to improve the access to military pro-
grammes. Since 1998, when it acquired a former Dornier production site, GKN has a plant in
Munich (Germany) and supplies Airbus with aerostructures.

Cobham Group is an aerospace and defence company with a turnover of GBP 1,467 million. As a
global Tier-2 company it supplies prime contractors, OEMs and governments. Nearly half of its
revenue is generated through military contracts. The business unit Avionics and Surveillance
made up 29% of total revenues and Aviation Services 15%.

Meggitt Plc specialises in aerospace equipment, high performance sensors, defence training and
combat systems. 2008 sales were GBP 1,163 million with 46% of turnover accruing in the civil
aerospace market (68% of this turnover was created in aftermarket activities).

Putting all information together 50% of the total British Al turnover is generated by a few big
companies which employ 10,000 people and more.”’ 45% of the companies in the sector are
smaller enterprises (having fewer than 250 employees) but their share in total turnover is below
5% (Figure 3.6). Different from the big companies, smaller enterprises are geared to the supply
chain if the British Tier-1, Tier-2 enterprises. This is apparent from the distribution of the turn-
over by direction. In 2008 smaller enterprises achieved 72% of their turnover in the UK, 14%
with other European countries and only 6% with the US.

The smaller enterprises perceive a growing competitive pressure from abroad. The recent depre-
ciation of the British Pound has suspended the situation, but this is not a stable situation. Much of
the pressure comes from competitors located in the new Member States. With regard to differ-
ences in the wage levels British smaller enterprises see above all perspectives in specific market
segments, such as short lead time deliveries, difficult to machine materials etc.

® http://www.independent.co.uk/news/business/news/rollsroyce-to-shift-production-away-from-britain-779833.html

The most recent figures from SBAC industry surveys relate to 2006.

v
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Figure 3.6

UK Aerospace Industry by Company Size 2006
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Source: SBAC, 2007.

Some important changes in the British Al took place in recent years. In 2006 BAE sold its stake
in Airbus. By this exit direct British influence on Airbus’ corporate governance got lost. BAE
also spun of its plant in Prestwick to the US Spirit Aerostructures and Airbus sold its plant in
Filton to GKN. These developments have loosened the integration of the British Al in the Euro-
pean LCA activities. There is some anxiety that the traditional role of the United Kingdom in
manufacturing Airbus is eroding. In particular in areas where the UK has always been strong, in
wings for LCAs the contracts were given to Germany for the A400M and Spain and Germany got
additional contracts for the A350XWB.

Conclusion

Like in many other Member States the Al of the United Kingdom underwent a phase of consoli-
dation, but in the UK this had large consequences for its productivity. An enormous shake-out of
staff took place and the economic performance improved significantly. Compared to French or
German indicators for labour productivity and labour costs the UK shows a better performance,
but one has to take in mind that for both other countries these indicators are distorted by technical
problems and delays in Airbus projects. They should improve as soon as these problems are re-
solved.

The UK has been a global leader in the Al. It is a leading supplier of aircraft propulsion, CFK
applications for wings, MRO, and it is technologically on the leading edge of ATM. However,
the investigation in the sector disclosed less supportive framework conditions for R&D than for
the German and French Al. The reduced linkages to Airbus Industries are perceived as a disad-
vantage. There is some likelihood that the United Kingdom will lose its preferred position of in
the area of wings for LCA within Airbus and therefore also some of its excellence.

Smaller enterprises on lower levels of the value chain experience growing competition from the
new member states. They try to overcome the related challenges via specialization and niche
strategies. Some support is provided by Regional Development Agencies (RDAs). However, it is

ECORYS 4\ Competitiveness of the EU Aerospace Industry



reported that the activities of the RDAs are not coordinated and some duplication of work, in
particular in the area of R&D takes place.

3.1.3  Germany

Overview

The German aeronautics industry (AI) has been a global leader in the development of airplanes
since the first decades of the 20" century. The first international aerospace exhibition (Interna-
tionale Luftfahrtausstellung (ILA)) was carried out in Berlin in 1909. However the exhibition lost
much of its former importance after World War II when it was prohibited to manufacture aircraft
in Germany. At that time an enormous brain drain took place. In the 1960s most of the produc-
tion was parts manufacturing in licence with limited capacities. Only during the 1970s — after
most of the restrictions had been abolished - the aerospace industry gained momentum and in-
digenous R&D activities became important again. Today the Al belongs to the smaller manufac-
turing industries in Germany, although the German companies have made much progress in re-
cent decades. This is still a consequence of the restricted opportunities after World War I1.

In course of large restructuring activities in the 1970s and early 1980s MBB emerged as an inter-
nationally renowned industry group.”® In course of these developments the German aerospace
industry capacities have been embedded in European programme- and cooperation-structures,
such as the Airbus consortium, the military project Panavia (building of the tactical aircraft “Tor-
nado”), and the merger of the respective helicopter-capacities of Aerospatiale (France) and MBB
to “Eurocopter”. At that time the inflation-adjusted value-added of aeronautics grew much faster
than the rest of the industry.” At the end of the 1980s MBB (which was partially state-owned)
was acquired by Daimler-Benz and merged in 1989 with Dornier GmbH (the second remaining
domestic OEM) as well as the engine manufacturer MTU (also owned by Daimler Benz) to
“Deutsche Aerospace AG” (DASA). This process led to a full privatization of the German aero-
nautics industry.

In the early 1990s a simultaneous decrease in civil and state demand led to a worldwide recession
in aeronautics, which was primarily due to a change in the international security-political frame-
work conditions®. This development was aggravated for the European industry due to a USD
weakness. The related budget cutbacks and planning uncertainties hit all aerospace producing
countries, but the effect was particularly severe for Germany, which suffered a real decrease in
turnover of 25.3% from 1990 to 1991. However, the wage costs per employee continued to rise
significantly during this recession (+23.9%), which negated the intended rationalisation effect.
One underlying reason is that rationalization measures have only been pursued for blue-collar
work, where moderate wage increases were accompanied by substantial layoffs. Simultaneously
white collar work experienced significant wage increases and suffered few layoffs. The underly-
ing rationale was to preserve key competencies during the crisis, but a side effect was an endur-
ing loss in profitability. This corresponded to an industry loss of EUR 1.43 billion in 1995 (or
18.6% of gross production value).

On 6 June 1968, Messerschmitt AG merged with the small civil engineering and civil aviation firm Bélkow, becoming Messerschmitt-
Bolkow. The following May, the firm acquired Hamburger Flugzeugbau (HFB), the aviation division of Blohm + Voss. The company
then changed its name to Messerschmitt-Bélkow-Blohm (MBB).

From 1980 to 1990 the growth rate was (with 4.5%) more than three times as high as the rest of the industry (with 1.3%).

The first gulf war had a large negative effect on civil aviation, while the fall of the iron curtain triggered an interruption of many military
procurement programs.
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A revival of civil aviation in the second half of the 1990s initiated a recovery of the industry. The
reorganisation programme Dolores (Dollar Low Rescue) succeeded finally to reduce the wage
rate from 36.3% in 1995 to 20.5% in 2000. However, the problems of the preceding crisis finally
led to further concentration and to the foundation of the European Aeronautic Defence and Space
Company (EADS) on 10 July 2000. This fundamental reorganization has strengthened the inter-
national competitiveness of the German — or meanwhile rather the European — aerospace indus-

try.

In 2008 the German Al reached with a turnover of EUR 21.7 billion only 1.5% of the whole in-
dustrial value-added. However, as an advanced technology industry with a high innovation poten-
tial it holds a special position with regard to global competition for the most attractive industrial
locations.

Performance

Table 3.13 gives an overview on the recent development of the German aerospace industry based
on Eurostat figures. During the years after the terrorist attacks of 9/11, 2001 the downturn in air
transport had some spillover effects into the Al. But when the downturn came to an end strong
growth started. On average for the years 2001 to 2008 production grew at an average rate of
3.1%, in constant prices. However the value-added shrank simultaneously, on average at a rate of
0.8%, but not that strong as in France and the UK.

During the period under investigation employment in the Al grew. This had a negative effect on
productivity as measured by value-added per employees: value-added stagnated in the investi-
gated period whereas the number of employees grew steadily with an average rate of 1.7%. A
similar and even stronger development has been observed for France. This loss in productivity is
attributed to the technical problems and delays in currently running big Airbus programmes like
the A380 and the A400M and the simultaneous launch of the A350. Therefore this development
cannot be interpreted as a loss in the efficiency of internal procedures. It must be understood as
an investment into the future, as it relates to the expansion of high-skilled staff and the develop-
ment of new aircraft with the potential of growing revenues in future years. However the decline
of value-added in constant prices in combination with a growing number of employees and spe-
cific labour costs is a burden for the economic performance in the current situation. (Table 3.13)
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Table 3.13

Operating Figures for the German Aerospace Industry

2001 - 2008 Share of total EU27
Germany
Change
rate in % 2001 2008
Output Production (constant prices) EUR billion 21.7 3.1% 17.4% 22.3%
Value-added (constant | £y illion 6.7 -0.8% 21.2% 19.6%
prices)
Labour force | Employees 1,000 83.8 1.7% 20.0% 22.3%
Value-added per employee | 4 ;54 pjp 79.4 2.4% | na n.a
and year (constant prices)
Productivity
Wage adjusted productivity % 105% -4.5% | n.a n.a
Labour costs per emplo_yee and - year 1,000 EUR 75.8 22% | n.a n.a
(constant prices)
Per employee and year o
Labour costs (current prices) 1,000 EUR 79.7 4.0% | n.a n.a

Source: Eurostat, BDLI, own calculations.

Supply structure
For the investigation in the structure of the Al the statistics of the German association, BDLI are
used. Two thirds of the turnover is destined for civil aerospace, around a quarter for defence and
the remainder for space. The distribution of employees by demand categories differs slightly. A
fourth group of employees is mentioned that cannot be categorized adequately, this concerns the
general administration. (Figure 3.7)

Figure 3.7

Turnover

29,6 %
Military
Aviation/
Defense

:echnoloZ////

62,9 % Civil
Aviation

Source: BDLI, own calculations.
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The position of the German Al within the value chain of the industry can also be depicted accord-
ing to the following different groups or categories:

e The first group contains system integrators, such as the OEM-suppliers Airbus and Euro-
copter that supply final products (large civil aircraft and helicopter).

o The second group contains engine manufacturers for jets and helicopters, RollsRoyce
Germany, MTU Aero Engines, Turbomeca.

e The third group contains equipment manufacturers that supply a broad range of products,
among them landing gears, avionics, measurement equipment, safety devices cabins, in-
terior equipment etc.

e The fourth group contains a group of companies who primarily provides basic parts and
components to the aerospace industry. Specific know-how in material technologies, ma-
chining, hardening etc. is a key competency.®'

Figure 3.8 depicts the structure of the German Al by the kind of major product areas over time.
The largest area is system integration with a share of total turnover of about two thirds, with a
slight decrease in recent years. The structure is quite stable over the investigated period, but it
becomes obvious that the importance of the system integrators has been slightly reduced in fa-
vour of the engine manufacturers. However, until 2002 the share of engine manufacturers was
above 15% and it came back down to around 13% in recent years. The equipment manufacturers
come up to around one fifth of the industry’s output. The remainder is provided by the materials
industry.

8 The companies subsumed under this category are often branches of technology groups that have a stake in different industries, such

as automotive, or engineering. This group contains above all companies that do not fall in the scope of the aerospace industry as de-
fined by the NACE 35.3 (see: Annex9.3).
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Figure 3.8 The Structure of the German Aerospace Turnover by Major Product Areas
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Source: BDLI, own calculations.
Final assemblage and OEM activities are of outstanding importance for the German Al. Its output

comprised 40% of total Airbus fixed-wing aircraft and 42% of total Eurocopter rotorcraft deliver-
ies. (Table 3.14)
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Table 3.14

Germany: OEM Deliveries (2008)

Segments Quantities of
Deliveries
Passenger aircraft (Airbus)
A 320 family 187
A 380 family 4
Helicopters 245
Source: BDLI.

Public policies

The German politics regards the aerospace industry as a sector of pivotal importance for the
technological competitiveness of the German economy.*” Two federal ministries pursue policies
with an impact on the Al. The Federal Ministry of Economics and Technology (BMWi) follows a
more vertical approach compared to the Federal Ministry of Education and Research (BMBF)
which follows a more horizontal approach. The BMBF defines programmes on basic technolo-
gies, such as micro-systems, optics, nano-technology, new-materials etc. that are of relevance for
the Al. Within the areas of technologies companies can suggest and apply for projects.

Since long the BMWi offers support via a specific research program for the aerospace industry
(Luftfahrtforschungsprogramm (LuFo)). This is the most important scheme for the German Al
The latest version of the updated program, the LuFo IV covers the period 2009 to 2013.% The
scope is not limited to the Al, but comprises all areas of relevance to improve the efficiency of air
transport, in particular the infrastructure.

Of major importance for the participation of smaller technology driven companies in these
schemes is the well-developed infrastructure consisting of universities and research bodies. They
possess or have access to the sometimes very expensive equipment for research and testing, as for
instance wind tunnels. This infrastructure is attractive not only for German firms but incite for-
eign companies to launch activities in Germany.

The LuFo pursues an integrated approach. It provides support not only on R&D and the devel-
opment of new products, but to production technologies, necessary for an efficient manufacturing
process. Special attention is paid to so-called Integrated Technology Projects (IP) that are dedi-
cated to bring together technologies that have been developed separately so far. This system ap-
proach is perceived as of major importance for progress in the Al. The focus is on next genera-
tion large airplanes for short- and medium-range distances.

Of high importance for German policies targeted at the Al is the German Aerospace Center
(Deutsches Zentrum fiir Luft- und Raumfahrt, DLR) which is also responsible for project man-
agement organization for the LuFo programmes of the BMWi. It is a non-profit organization with
around 6000 employees that runs 13 locations in Germany. The organization refers in its Strate-
gic Research Agenda (SRA) explicitly to European initiatives as guidance for its own long-term
orientation. The DLR is linked with Europe’s leading aeronautical research institutes through
EREA (Association of European Research Establishments in Aeronautics). Besides project man-

82 http://iwww.bmwi.de/English/Navigation/Economy/industrial-policy,did=76808.html

Funding of R&T as well as “integrated technology projects” within the framework of the national aerospace research programme
(LuFo) — third call 2010 — 2013, in: Bundesanzeiger, Nr. 17, 3 February 2009, p. 419.
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agement the DLR is directly involved in research projects and runs the expensive research facili-
ties that are indispensable for advanced R&D activities.

The program has been linked to European initiatives, in particular ACARE. Several R&D efforts
have been undertaken so far in the area of active and passive technologies for the improvement of
flight physics in order to achieve the ACARE goals. Moreover it is possible to use funds of LuFo
in joint international research projects. There are important cross-border initiatives in the Al that
are part of the long-term franco-allemand co-operation in high-tech areas. The agreement was
signed in 1992 and the operative activities are carried out by the French aerospace lab ONERA
(Office National d’Etudes et de Recherches Aérospatiale) and by the German DLR.

Since then the cooperation has been expanded continuously. In 1998 an agreement on a partner-
ship in the area of rotorcraft research was concluded. Even more important has been the signature
of the framework agreement of ONERA and DLR for the cooperation in fixed-wing aircraft tech-
nologies in 2001. Then the initiative was linked to the emergence of a European Al around the
French-German core company the European Aeronautic Defence and Space Company (EADS).*

As a consequence of this bilateral cooperation cross-border initiatives have been stimulated. In
1994 the Association of European Research Establishments in Aeronautics (EREA) was founded.
It brings together research bodies from 12 Member States, whereof § are full members and 4
associated.®® Another activity in this context is the European Transonic Windtunnel (ETW) that
has been founded by France, Germany, Great Britain and the Netherlands.

Clusters of the aerospace industry

There are numerous regional centres of the Al in Germany. Most of them are closely linked to the
governments of German States. Generally speaking, the public activities show the typical pattern
of the German economic policy that is directed towards the creation of supportive framework
conditions for smaller enterprises. Not only the co-operation with research bodies and universi-
ties is high on the agenda, but support is provided to companies that want to gain access to poten-
tial development partners and clients in Germany and abroad.

Hamburg is a cluster of outstanding importance for Germany with the production facility of and
the delivery centre for the Airbus A320 family (A380 to certain regions). The region combines
several initiatives under the umbrella of “Hamburg — The Place for Innovation”. Public authori-
ties, universities and companies of the industry co-operate. Special effort is made in R&D on
interior equipment and related manufacturing technologies. Of importance is a qualification ini-
tiative that aims at the development of infrastructure as well as the qualification of personnel on
all levels. Hanse Aerospace and Hanseatic Engineering & Consulting Association are non-profit
organizations that have been founded to co-ordinate the interests and activities of smaller enter-
prises and service companies in the Hamburg region. The umbrella organization pursues an ex-
plicit cross-border approach and manages the European Aerospace Cluster Partnership (EACP).
Most important are cooperations with French clusters of the Al

Bundesministerium fiir Bildung und Forschung (BMBF), Ministére de 'Education Nationale, de I'Enseignement Supérieure et de la
Recherche, Ministére délégué a la Recherche (ed.); 40 Jahre Deutsch-Franzdsiche Zusammenarbeit in Forschung und Technologie:
Bilanz und Perspektiven 1963 — 2003, Bonn — Berlin — Paris 2005, p. 22ff.
http://www.erea.org/index.php?option=com_content&task=section&id=7&ltemid=29, (A more detailed analysis of area will be provided
in the chapter on the European framework condition.
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The Aviabelt initiative of the nearby Bremen region has a focus on manufacturing technologies,
engineering, R&D, as well as education and training. The “Niedersachsen Aviation Cluster” of
Lower Saxony with locations in Bremen and Stade is strong in carbon fibre constructions. Strong
expertise for applications in the aerospace industry and in windmills is available and synergies
from both areas of applications can be exploited.

The Berlin Brandenburg Aerospace Alliance (BBAA) bundles the activities of smaller enterprises
in the region. For the Al projects above all two topics are of importance, engine technology and
light weight construction. In the areas efficient networks of subcontractors shall be created.
Members of the engine project are RollsRoyce Germany and MTU. The project on light weight
construction has a focus on general aviation and light aircraft.

The Aerospace Initiative Saxony coordinates activities of local firms and supports their integra-
tion into international markets. There are noteworthy activities to get access to companies in
Eastern Europe and China. One of the key-projects is a cooperation with the Austrian FACC, a
company specialized in composites for the aerospace industry and GWT, a company specializing
in the manufacture of tools for the production of components.

The Bavarian “bavAlRia” is an initiative focused on a broad range of technologies of relevance
for the civil, military and space activities. The Bavarian cluster comprises big firms, such as
Liebherr, Eurocopter, Diehl, and MTU that are major players in the global market. The develop-
ment of this cluster is strongly related to the Bavarian government that since long has pursued a
strategy to create an internationally competitive cluster. Satellite navigation and Global Monitor-
ing of the Environment (GMES), as well as the development of unmanned airborne vehicles
(UAYV) are technologies that do not directly affect the civil aeronautics sector, but spill-over and
spin-off effects can have an impact on techniques applied in airplanes of the future. Initiatives on
engineering are dedicated to better link smaller enterprises service companies into Al’s networks.
Initiatives in engines take into account the ACARE objectives for the development of more effi-
cient airplanes but also that Bavaria has become an important location for production in turbines.

The ,,Forum Luft- und Raumfahrt Baden-Wiirttemberg® is an initiative of the state government
that co-ordinates the strengths of the manufacturing sector in the south-western part of Germany.
Strengths of the region lie in areas such as micro-systems, opto-electronics, flight control and
avionic.

Table 3.15 summarizes the German cluster initiatives and their respective core area.
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Table 3.15 German Aerospace Clusters

Estab-

Cluster initiative Core Area lished

Modern Materials (especially Composites), Material
Aerospace Initiative  Saxony (ASIS) | and Structural Testing, Electrical, electronical and
Dresden optical equipment, Processing of metal parts
WWw.aerospace-saxony.de * R&D — and engineering science services 2008
g:‘/é?:::: Manu_facturing, Engineering, R&D, Education and
www.Aviabelt.de Training 2005

aero engines, aerostructures, weapons systems,

“more electric aircraft” components, avionics compo-
bavAIRia nents, aircraft interiors, cargo compartment solutions,
Oberpfaffen-hofen simulation & training systems, avionics, satellites,
www.bavairia.net launcher components, GMES 2007
Berlin Brandenburg Aerospace Alli-
gg(;ﬁr(]BBAA) Service, MRO
www.bbaa.de 1998
Forum Luft- und Raumfahrt Baden-

Wirttemberg e.V. (LRBW) | Supply Industry: equipment, cable, sensors, electron-
Ostfildern ics, components, engines

www.Irbw.de 2005
Hamburg - The Place for Aviation(HH)

Hamburg

www.luftfahrtstandort-hamburg.de 2001
Hanse Aerospace | Alround (construction of entire aircraft, fuselage as-
Hamburg sembly, cabin systems and cabin interior equipment,
www.hanse-aerospace.net MRO, application of new materials and compounds) 2001
Hanseatic Engineering & Consulting | innovative integrated solutions for air transportation
Association (HECAS)

Hamburg

www.hecas-ev.de 2001
Niedersachsen Aviation

Hannover MRO, Materials (CFK)

www.niedersachsen-aviation.de 2008

Source: Desk Research.

Industry structure

The merger of French and German aerospace activities by the creation of EADS N.V. was a leap
forward to a more integrated European industry that was strengthened by Spain that also became
a shareholder of the firm. This was a far reaching decision in particular for Germany. Its entire
system competency has been transferred to EADS, whereas other European countries maintained
some of their system competency, such as France with Dassault, Italy with Finmeccanica, the
United Kingdom with BAe and Sweden with SAAB.

The most important EADS companies in Germany are Airbus Deutschland GmbH with its loca-
tions in Hamburg, Bremen, Buxtehude, Nordenham and Varel and Eurocopter Deutschland with
locations in Donauwdrth and Ottobrunn. Airbus Germany has a stake in large civil aircraft (LCA)
and is specialized in short to medium-range aircraft. 187 airplanes of the A320 family (A318,
A319, A320, and A321) and four A380 have been delivered to clients in 2008. Eurocopter
Deutschland delivered 245 helicopters.

Premium Aerotec with its 6,000 to 7,000 employees has become the biggest European manufac-
turer in the market segment “aerostructures” and in this segment one of the leading manufacturers
worldwide. The sale of this company failed primarily because of the opaque order situation
(A380). Heavy investment has been carried out to strengthen its capabilities and increase the
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efficiency of production.®® Premium Aerotec has the potential to become an important Tier-1
supplier in Germany, and attract clients from all over the world. But competition is strong in the
market. The global leader in this market segment, Spirit Aerosystems from the US, has already
invested in Europe with production sites in England and Scotland.

Germany is a stronghold in Avionics. There are big players, such as Diehl and Liebherr and nu-
merous smaller enterprises.

In 2008 The Airbus production site, Laupheim was sold to the French-German consortium of the
German Diehl (51%) and the French Thales (49%). It has been affiliated to the already existing
Diehl/Thales joint venture, Diehl Aerospace and strengthens the competence in system integra-
tion in the field of cabins.

The market for landing gears has been dominated by two major players, Goodrich and Messier-
Dowty. In recent years the Swiss Liebherr w