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Abstract 

 

This paper describes the development of content for a strategy-planning tool for global aerospace sector 
strategy. The tool is build around a driver-response methodology for strategy evaluation. New data from 
transcribed interviews and literature were used within code and retrieve analysis to develop categories of 
driver and response. The bulk of the paper is devoted to descriptions of the resultant categories of 
drivers. Two types are identified: these include macro and strategic reactionary drivers 
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INTRODUCTION 

 

Linking internal operations with the external competitive environment in a consistent manner is an 

important theme of strategy. In the academic strategy literature, consistency between the firm and its 

competitive domain (Learned et al., 1969) and the need to match internal elements of a business with the 

attractiveness of industries (Porter, 1980) are familiar views. There is also a consensus in operations 

management that operational strategy should fit with the overall aims of the business (Skinner, 1969; 

Leong et al., 1990; Menda & Dilts, 1997; Smith & Reece, 1999) and competitive priorities (cost, 

quality, delivery and flexibility) should be consistent with the infrastructure of operations (Boyer and 

Pagell, 2000).  

 

A well-established framework has been to conceptualise strategy as an outside-in relationship when 

strategic advantage is determined by market positioning (the “competitive forces” perspective; Porter, 

1980).  More recently, strategy is increasingly viewed as an inside-out relationship determined by firm-

specific resources (the “resource-based view”; Penrose 1959; Rumelt 1984; Teece, 1997). In the latter, 

firm-specific factors may be important for differentiating firms, enhancing profitability (Ansoff 1965) 

and creating competitive advantage through which companies can leverage positions in the business 

environment (Teece, Pisano and Shuen, 1997; Hamel and Prahalad, 1993). 

 

Currently, neither the resource-based view of strategy nor operations management research identifies 

satisfactory approaches for optimising internal capabilities with external business environments. The 

major problem may be how to “translate these broad concepts into meaningful practical diagnostic and 

prognostic managerial capabilities” (Hax and Majluf, 1996; p219).  

 

Such a failure is unsurprising given the lack of formal theory in operations management research 

(Schmenner & Swink, 1998) suitable for integrating industry-specific content into strategy processes and 

developing practitioner-relevant tools. Moreover, the measures and constructs needed to assess an 

organisation’s operations strategy using empirical data are underdeveloped and this may make it difficult 

to incorporate suitable content. For example, Boyer and Pagell (2000) argue that systematic variance, 

operational and strategic biases may be common limitations of research that focuses on business 

operations. Moreover, limited numbers of firm-specific cases may reduce the general applicability of 

strategy research (ibid). Consequently, there is a need for theoretical framework building to develop 

approaches for understanding strategy.  

 

This paper describes the development of part of a framework for resource-based strategy in the 

aerospace sector. The framework integrates industry-specific content based on an assessment of the 
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business environment within which aerospace firms operate. The focus of this paper is on “driver” data 

that represent major strategy issues. “Response” data that complement the framework are published 

elsewhere (Williams et al. 2001).  

 

METHODOLOGY 

The data in this paper were collected as part of a research programme conducted between 1998 and 

2001 by an international team of researchers based in British Universities. A literature survey was used 

to identify major themes in the research. Secondly, a qualitative interview phase identified key elements 

of a framework containing drivers.  

 

The contemporary nature and focus of this aerospace supply chain work lends itself to a qualitative case 

study methodology for the development of frameworks and categories (Yin, 1994; Kelle, 1998; p25). 

Four cases were selected that covered almost all the main aerospace market segments. Figure 1 presents 

the multiple case study design used in this research as might be advocated by Yin (1994: p49). 
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Figure 1. Research-specific multiple case study design 

 

 

 

 

 

 

 

 

 

 

 

 

The research design was intended to be as representative as possible of global aerospace manufacturing 

and user value chains. Data from the case studies were principally gathered through industry interviews 

to establish critical industry drivers and responses. Pilot driver and response frameworks were used to 

complete preliminary interviews. Frameworks were subsequently supplemented by a convergence of 

information from different sources such as completed interviews and literature. 

 

Over 260 people were interviewed from 96 organisations based in North America, Europe, and Asia. On 

average the interviews lasted a few hours each. Interviews were semi-structured around business 

pressures and the concepts of competitive priorities, strategic benchmarks and diverse manufacturing 

and managerial capabilities.  

 

Interviews were conducted within each case study to include a wide variety of people throughout the 

aerospace value chain. Procurement agencies, operators and users, platform assemblers, large- and 

small-scale systems integrators, value-added parts and assembly suppliers, make-to-print parts suppliers 

and assemblers, raw material suppliers, and the providers of life cycle support services provided the 

principal interviewees. Further interviews were undertaken within government departments, network 

agencies, research organizations and universities. Thus, the driver and response framework cut across as 

many tiers of organisations as possible and conflicting arguments could be examined where stakeholder 

interests were divergent. 
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Triangulation within organisations balanced the perceptions and interests of functional areas for our 

driver and response framework. Interviewees included Ministry and Department of Defence officials, 

leaders of major military projects, end-users of aircraft, directors of large companies, owners of mid 

range companies, industrial engineers, commercial and programme directors, assembly line managers, 

industry consultants, and academics providing aerospace research services. 

 

Data Analysis 

Where possible each interview was audio-recorded and transcribed. Field notes were used where the 

opportunity to record the interview was denied or impossible. These data were then stored and managed 

within a qualitative software package. Code and retrieve techniques were used so that pertinent text 

passages identified within a transcript could be assigned a code. The software permitted different types 

of codes to be assigned and these could be grouped, modified or removed as was appropriate. Case 

study data were grouped into concepts so that the highest order units of analysis became industry drivers 

and responses. A hierarchical tree was used to structure these units of analysis and sub-categories within 

each (Strauss and Corbin, 1998).  

 

The development of the hierarchical tree structure was an iterative and lengthy process because of the 

relevance of macro, strategic and operational issues to the project. Moreover, the quantity and length of 

interviews provided enough data for code and retrieve work to continue for several months. 

Consolidation of the tree structure occurred as newly identified concepts (“free nodes”) were re-assigned 

positions as categories or sub-categories (“tree nodes”). Predominantly, the emergent categories were 

heuristic for retrieving conceptual paragraphs of text (Silverman, 2000). However, some codes indicated 

de facto directions of drivers or responses with probable outcomes. Occasionally, new concepts forced 

significant re-structuring of existing categories into disaggregated or aggregated forms. Eventually, a 

tree structure was generated listing comprehensively data-driven categories and sub-categories of drivers 

and responses in the aerospace value chain sample.  

 

The resultant structure contained no duplicated categories or sub-categories within the tree. However, 

sub-categories are not mutually exclusive because they can be linked together where issues identified in 

the text transcend category headings (Richards and Richards, 1995). The key output of the code and 

retrieve analysis was to learn which drivers were important for aerospace strategy and operations 

 

IMPACTS CAUSED BY MACRO DRIVERS 

The remainder of this paper presents driver categories from the framework developed in the code and 

retrieve analysis and from literature. Drivers are one of two types: Macro (economic, social, political or 
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technological) or strategic reactions (competitive or co-operative behaviour between supply chain 

companies). The report distinguishes between defence and civil markets for macro drivers only. 

Strategic reactionary drivers are universal to both sectors.  

 

MILITARY: A Fall in the Number of New Military Airframes and Total Number of Military 

Aircraft Procured by the UK MOD 

The strength and composition of the RAF has changed significantly over the last 40 years. There has 

been a decline in both the number of new airframes and the absolute number of aircraft that the UK 

MoD can afford to procure (Kirkpatrick, 1997). For example, table 1 shows that in the 1950s the UK 

MoD could procure 27 types of aircraft whereas by the end of the century only two new aircraft per 

decade were procured. Figure 2 shows that the total strength of the RAF has fallen from 5,213 in 1954 to 

1,013 aircraft in 1999. Figure 3 shows how the decline in the strength of the RAF has been spread over 

three different categories of airframe. Figure 4 shows how the declining strength of the RAF has 

particularly impacted on fighter aircraft. The causes of these changes may be the result of a number of 

drivers that are described below. 

 

 

Table 1 Number of new UK military aircraft types (1950-1999) 

Period 1950-59 1960-69 1970-1979 1980-1989 1990-1999 

New combat aircraft types introduced 27 14 9 5 2 

Source: Kirkpatrick (1997) 

 

Figure 2 Total Strength of the RAF 
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Figure 3 Strength of RAF by Airframe Types 
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Figure 4 UK Combat Aircraft Procurement  
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Source: Kirkpatrick (1997) 

Driver 1 An increase in real unit cost of successive generations of combat aircraft associated with 

higher technical complexity 
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The fall in demand for combat airframes has been driven by an average 8% increase in real unit cost of 

successive generations of combat aircraft since WWII (Kirkpatrick & Pugh, 1983). Cost increases are 

mainly due to increasing content of avionics as a proportion of total aircraft cost.  

 

The cost-technology trade off means some new orders will never be placed (e.g. strategic bombers), 

some have been substituted in favour foreign procurement options (e.g. AWACS replaced Nimrod) and 

some have been delayed as rising costs force protracted international procurement options (e.g. 

Eurofighter).  

 

Military aircraft have increasingly higher technical sophistication with time and technological 

improvements in air combat equipment include a range of performance criteria: speed, weight, 

manoeuvrability, survivability, reliability, maintainability and lethality. Military transports may have 

more simple requirements based on direct operating cost (DOC). 

 

Driver 2 Cuts in Defence Expenditure 

It is often argued that the collapse of the Berlin Wall and the removal of the external threat posed by the 

communist bloc in 1989 constituted a major shock to defence demand. Consequently, it could be 

expected that significantly less defence aerospace equipment was purchased in the ensuing years. 

Subsequent defence expenditure reviews did impact heavily on the RAF which bore the major brunt of 

the cuts and reduced manpower. However, post cold war, air defence procurement was the only sector of 

the three to receive a small funding increase albeit in nominal terms.  

 

On closer examination, expenditure data show that between 1990/91 and 1997/98 air equipment 

procurement changed from £3.2M to £3.8M (Table 1.3, UK Defence Statistics, 1999). If inflation is 

taken into account UK military aerospace demand was reduced in real terms by more than 25%. Figure 5 

shows a clear but controlled fall in real aerospace expenditure since the mid-1980s. Nevertheless, a 

number of military projects were cancelled or delayed, and some programmes were stretched or 

production volumes reduced (Hartley, 1998).  

 

Figure 5 UK Air Defence Equipment Expenditure current prices and 1990 prices  

Source: UK defence statistics (1994-1999), includes forecast for 1999; Business Monitor MM19 

Aircraft/Spacecraft Combined costs (1996 and 1999) (i.e. includes purchases of materials, fuel, manual 

labour, salaries and general expenses). 1990=100; Economic Trends Annual Supplement 1997 p161. 
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Foreign military aerospace demand has grown cyclically throughout the late 1990s but only in nominal 

terms. Figure 6 shows that when aerospace cost rises are taken into account air equipment defence 

exports have contracted significantly. Furthermore, defence air equipment exports have a volatile trend 

compared to the UK MoD demand that traditionally supported the domestic defence industrial base for 

strategic reasons. Foreign customers may only buy products where there is a technical need and if the 

perceived threat disappears or new fiscal pressures arise then contracts may suddenly be cancelled.  

 

 

 

 

Figure 6 UK Identified Air Equipment Defence Exports 

source: UK Defence Statistics (1999), 1990 prices based on aerospace cost index MM19 
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Driver 3 Missile Technology 

New technology in the form of missiles is replacing aircraft roles. In the future, fewer airframes will 

continue to be procured. For example, interviewees suggest that the UK’s Future Offensive Air System 

(FOAS) may be a combination of airframes and missiles or entirely composed of unmanned aerial 

vehicles. Other commentators also suggest that the Joint Strike Fighter (JSF) may be the last major 

combat aircraft production run ever.  

 

Driver 4  Introduction of New Military Competitive Contracting Procedures 

The rising unit cost of aircraft associated with more complex technology and cuts in defence expenditure 

forced a new procurement regime in the UK and other countries in the 1980s. Inefficiencies that were 

nurtured by the cold war are now less likely to be present; a view supported by defence aerospace 

contractors who describe the death of “cash cow” projects.  

The changes to contracting procedures used in UK military procurement may form the principal 

explanation for recent reductions in the domestic level of military aerospace equipment expenditure. In 

the 1980s, procurement was transformed to competitive regime and official sources suggest that these 

changes may have saved the taxpayer £1B per year (10% of the UK defence equipment budget) (HCP 

390, 1994). Savings may accrue from a number of areas including the ending of cost plus contracts, 

iterative tendering, longer export runs and better time and cost performance (Hartley, 1998). Figure 7 

shows how the total number of competitively awarded contracts placed by the UK MoD has increased 

whilst cost plus contracts have become rare. 
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There may have been effects on the capability of the equipment, and for example, cost pressures may 

place an incentive on contractors to find approval for reducing specifications. Our interview evidence 

also suggests that some contractors have viewed higher specification revisions as key opportunities to re-

negotiate price.  

 

Driver 5 Increasing Aircraft lifecycles  

The lifecycles of aircraft are getting longer. Some aircraft may now be in service for up to 80 years. 

Midlife up-dates extend aircraft lives and are cheaper options than entirely new generations of planes. 

For example, the C130 airframe is similar to original versions and latest models such as the “J” contain 

comprehensively updated avionic systems.  

 

Modular build systems, incremental acquisition and inter-changeable parts (ICY) promote the 

lengthening of aircraft lifecycles. These reduce the cost of maintainability by reducing the total stock of 

parts required. Modern aircraft are also being designed with fewer part counts to make production less 

costly and provide some reduced signature benefits. Thus, there are fewer production opportunities for 

aerospace manufacturers. “inter-changability is a contractual requirement on Eurofighter; there is a list 

of panels and ........... components that will be declared interchangeable from the first aircraft”. 

 

 

 

 

 

 

Figure 7 MoD Contracts Placed by Competition and Cost Plus 
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source: UK Defence Statistics (1998) 

 

CIVIL: A growing market 

Figures 8 and 9 show the exponential nature of growth in world levels of air passenger and freight 

transport since the 1970s. Both freight and passenger air transport has enjoyed significant expansion 

providing opportunities for producers to sell more aircraft. However, figures 8 and 9 also show that the 

trend has been punctuated by occasional downturns which have prompted forecasts of false doomsday 

scenarios concerning future growth (Economist, 3-9-1994). 
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Figure 8 World Levels of Air Freight Transport 
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Figure 9 World Levels of Airline Passenger Transport (Km) 
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Source: United Nations Statistical Year Book (37th-42nd Editions) 

There are 2 drivers which account for the growth of the civil market.  
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Driver 6 GDP Growth  

Both Boeing and Airbus cite rates of economic growth as the primary determinant in their traffic growth 

forecasts (Boeing, 1999; Airbus, 1999). These are tempered to regional forecasts for their local 

projections for demand. GDP accounts for only two-thirds of the air travel growth.  Trends of increasing 

trade, lower costs, and more flights explain the other third and are continuing.   

 

The cyclical nature of economic growth makes aircraft orders volatile with time and this is shown in 

Figure 10 for the principal civil aircraft market segments. Figure 10 shows that the market cycle has 

been dominated by sales of the single aisle aircraft segment. Interview evidence suggests that B737 sales 

are largely responsible for these swings. Dramatic reductions in travel revenues during recessions are a 

response to reduced consumer confidence.   

Figure 10 World Orders of Civil Aircraft 
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Source: Boeing 1999 

 

Driver 7 Airline and Airfreight Competition  

The demand for civil aircraft has a simple driver which is direct operating cost (DOC)(Kirkpatrick, 

1995). Direct operating cost is a function of purchase price and lifecycle costs. 
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Competition, network development, and economies in the past have generated a growth in flight 

frequencies, not in airplane sizes (Neumeister, 1999; Boeing 1999).  Average aeroplane size has 

decreased even at the busiest airports with seat count per departure dropping 5-9%. Congestion has not 

yet forced the use of large planes. One reason why is that investment and improved coordination have 

allowed infrastructure capacities to grow. 

 

Driver 8 Safety  

CAA or FAA requirements impose limitations on the way that aircraft manufacture can be undertaken or 

revised. Interviewees noted that aerospace is special because of the high level of bureaucracy associated 

with safety.  

 

Figure 11 shows how although aircraft operations have an excellent safety record the exponential growth 

of air traffic will result in a growing number of air accidents. By 2010, the density of aircraft in the skies 

will be so high that on average there will be one major hull loss per fortnight. 

Figure 11 Aircraft Safety Records 

 

 

 

 

 

 

 

 

 

REACTIONARY DRIVERS AFFECTING AEROSPACE MANUFACTURING 

INFRASTRUCTURE 

 

There are two types of strategic reactions that we use to classify the secondary effects of restructuring in 

the aerospace sector. We do not distinguish between defence and civil drivers. Firstly, there are 

competitive reactions between firms in the same market. Secondly, there are changing supply chain 

relationships between buyer-suppliers. It may be difficult to distinguish between cause and effect in 

many cases. A dominant feature is that many are associated fewer customers at all levels of supply chain. 
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Driver 9 Mergers, Acquisitions and Exits 

In military markets, the fall in the number of new airframes and aircraft procured by the UK MoD and 

new competitive regimes have had a dramatic effect on the aerospace industry. They have directly 

reduced the number of airframe manufacturers and their supply chains. 

 

Consolidation of the aerospace industry has taken place through mergers and acquisitions at all tiers of 

the supply chain. Figures 12 and 13 show the magnitude of corporate restructuring that has taken place 

within the European and the US aircraft manufacturing industries. The result of these changes leaves 

only 4 or 5 major players in each economic area. 

 

With mergers at higher tiers the implications for the supply chain are more severe. For example, BAE 

has grown from the merging of 14 aerospace companies in UK. In 1989 all purchasing functions within 

BAE were consolidated into the Warton site when four sites were brought together. It was not possible 

to cope with all the many projects that were brought together in both the military and civil areas. In their 

terms Warton became an “industry for storage”. Radical new approaches for supply chain management 

are evolving which will certainly reduce the number of supply chain interfaces with BAE and may also 

reduce the absolute number of suppliers 

 

 

Surviving suppliers to the original equipment manufacturers are reduced. However, it may not be easy to 

quantify the total number of aerospace firm exits because of the difficulty of defining aerospace firms. 

For example, many companies throughout the supply chain may be heavily diversified and they produce 

goods for a range of industries.  

 

The fall in the number of people directly employed in aerospace provides a proxy for the decline in the 

number of enterprises. Direct UK aerospace employment fell by up to 44% from approximately 164,700 

to 91,673 (UK Census of Employment, 1999)1. Aerospace employment as a percentage of all UK 

employees fell from 0.8 to 0.4%. Furthermore, indirect employment in the sub-contractor base which 

may multiply up to an additional two to three times direct employment may also have been reduced in 

proportion (SBAC, 1997). In total UK aerospace employment may have fallen from over 600,000 to 

300,000.  

 

                                                           

1 Figures are only available for Great Britain. Northern Ireland data may contribute a further 
9,000 jobs (Jane’s, 1999) 
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Surviving companies may now not even remain involved in key airframe programmes but may be 

confined to making other aero-structures or goods for other sectors. For example, one aero-structures 

sub-contractor interviewee that made significant elements of the tornado airframe is making no airframe 

parts for Eurofighter. They are manufacturing some external aero-structure equipment for the plane but 

are now more reliant on their civil aerospace market operations. 

Figure 12 European Aerospace: Main Mergers & Joint Ventures 

 Source: SBAC 

 

 

 

 

 

 

 

Figure 13 Consolidation in the US Aerospace Industry 

Source: SBAC 

 

 

 

 

 

 

 

 

 

 

 

 

Competition in the civil sector has reduced the number of enterprises within some niches as companies 

have sought new market opportunities. SBAC (2000) data confirm a significant shift in UK aerospace 

production from defence to civil markets and the ratio of military to civil activities has fallen from over 

70% in the 1980s to close to parity. However, some market segments have become over-crowded.  
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The market for small passenger aircraft may provide a good example of many of the problems associated 

with competition in civil aircraft manufacture. This end of the market has the lowest barriers to entry and 

so many manufacturers produced 30 seat aircraft, for example, 1,100 turbo-props were delivered 

between 1986-1996 (Aboulafia, 1999). Most of these will have a relatively long service life so that when 

combined with an economic downturn there is a potentially serious oversupply. Consequently, a number 

of major manufacturers have now withdrawn products from this segment of the market (for example, 

BAE, Foker, Saab). The survivors are those with the lowest cost base and are now able to exploit 

downward sloping long-run average costs. For example, it is estimated that at $20M per plane it is 

necessary to have production runs of 500 units to cover the development costs of a new regional jet 

(Aboulafia, 1999). Consequently, future developments will depend on incremental evolution and new 

aircraft will only appear if a manufacturer can secure a suitably dominant position. This is exactly what 

has happened at the other end of the market where only Boeing and Airbus have the ability to design and 

build totally new large aircraft. 

 

Driver 10 Offset  

Offset may be seen both as a macro driver and a reactionary driver. Offset is required because of 

overcapacity in defence markets. It may be viewed as a marketing tool used to assist manufacturers to 

sell to foreign customers. However, its greatest impact may be on the supply chain as a result of strategic 

decisions made by prime contractors. Direct offset may provide a financial incentive for companies to 

establish supply chain operations abroad and by doing so they displace established indigenous supply 

chains. In one recent survey of an aerospace dependent region of the UK, the proportion of firms who 

exported their output abroad directly was only 15% (Finch, 1995). Extrapolating this for the UK, 85% of 

UK aerospace companies may not export their output directly thus, making them vulnerable to offset 

strategies of companies above them in the supply chain. As 75% UK aerospace output is exported the 

potential for future reduction in UK aerospace operations is high.  

 

Offset increases production runs for systems integrators and high value systems manufacturers but 

relocates the lower value supply base operations to foreign shores. New foreign plants established 

through offset schemes are described as white elephants by some interviewees. Often new plants may not 

be capable of winning subsequent orders or developing new products themselves. Consequently, offset 

deals are increasingly developing clauses to establish long-term agreements (Redlich & Miscavage, 

1996). Potentially, this will restrict future offset deals if the supply chain becomes fixed through pre-

existing direct offset deals and preferred supplier status agreements. 

 

The value of offset per contract is escalating. Once 100% direct offset was common-place but now 

recent deals include up to 1000% of the value of the contract. However, the benefits of offset work are 
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notoriously difficult to calculate. Martin & Hartley (1996), notes the difficulties of assessing the value of 

offset in UK purchases of foreign equipment. Where there are great differences in technological 

capabilities between buying and selling nations calculating the true value of direct offsets may be even 

harder. 

 

Those who are required to offer offset have a strong incentive to limit direct offset and provide only 

indirect benefits. Purchasing countries require as much direct offset as possible (Udis & Maskus, 1991). 

Our interview evidence demonstrates some grey areas between indirect and direct offset. For example, a 

defence firm’s purchases of paper clips from foreign suppliers has been registered as direct defence 

offset in the past.  

 

Offset is largely a defence market phenomenon as voluntary agreements restrict the use of it in civil 

markets. For example, the 1979 GATT Agreement on Trade and Civil Aircraft, and the 1992 GATT 

agreement between the United States and the European Economic Community, limit the use of 

commercial offsets in purchase and trade of Large Civil Aircraft (LCA). To varying degrees these 

agreements limit the extent to which the governments of importing countries can mandate offsets. Other 

agreements, including the 1996 WTO Agreement on Government Procurement (GPA) only limit offsets 

in government procurement. None of the agreements actually prohibit offsets in civil and non-

governmental trade (ITC, 1998).  

 

Driver 11 Uncertainty in internal resource requirements  

Competition and overcapacity in certain markets (e.g. fighter planes) have driven cost reduction 

programmes that require companies to re-assess their resource levels. One third tier supplier told us that 

a major prime with whom they had been working for many years were now, “…demanding a 10% cost 

reduction in the next contract and a movement from a 5 year contract to 1 year”.  

 

The evidence from many companies suggests that most resource savings have been through reducing 

unskilled labour. As a consequence of periods of recession or lower order books we have seen repeated 

evidence that companies in detailed machining are holding on to skilled labour. This is often in case 

orders return for complex details and experience has taught them how difficult it is to re-train 

experienced staff once skills are lost. Consequently, some skilled staff end up doing some semi-skilled 

jobs and this may be evidenced by significant cost inflation in wages (apart from salaries).  “Rather than 

lose the skill, because they are a rarity, they (employees) will be re-directed into other areas, and those 

areas may not normally be the category of salary or level of salary that you are having to pay, but to 

protect the skill, you will retain the labour, put that labour on a lesser value adding type activity.  So 

your wage bill stays the same, as it were, but you’re adding to the value of the overall becomes a lot 
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less, but it does retain that capability within your organisation.  And that, I‘m sure, does - well, I know 

it happens in certain areas, in certain companies”. 

 

Where traditional operations have been almost entirely dependent on unskilled labour there is little 

chance that these companies have survived especially as some companies have replaced UK operations 

by establishing new plants in Eastern Europe to exploit cheap labour. Evidence for this came from an 

interview with a senior member of the Central Lancashire consortium. He pointed out that “cost down” 

is putting lots of work into Poland and Czechoslovakia and Romania at the moment. For his own 

company he stated that moving work from their new contract into Poland immediately saved 10% of the 

contract value. 

 

Matching resources to lean is difficult in rapidly changing market. Agile may be a necessary response to 

deal with the flexibility required when customers change their demand. “We now have protective 

capacity which we guard with our life”. 

 

Driver 12 Lean  

Lean programmes are one major response that is being adopted to eliminate waste in aerospace 

operations. Lean initiatives originate from the 1980s, when western mass-production automotive 

industries based on Henry Ford’s original methods were devastated by competition from new “lean” 

Japanese techniques of production (Womack, Jones and Roos, 1990). Lean concepts are being driven 

into aerospace programmes both by mangers who understand lean concepts and currently operate in a 

number of manufacturing sectors and by recruitment of labour with lean expertise into the aerospace 

industry. 

Increasingly, global aerospace industry has recognised the advantages of lean applications to their 

activities. These have been led by US military programmes and have now become widely accepted by 

civil aerospace and the space industry.  Through the US Lean Aerospace Initiative (LAI) industry and 

government organisations have developed a commitment to embrace lean principles and practices.  

Areas identified as part of the lean programme include: Single Quality Systems (SQS), Single Process 

Initiative (SPI), Integrated Product Teams (IPT), Integrated Product and Process Development (IPPD), 

High Performance Work Organisations (HPWO), supplier certification and partnership programs, 

Design for Manufacturing and Assembly (DFMA), Kaizen events, parts kitting, factory flow, modular 

factories, cellular manufacturing, benchmarking other organisations, integration of information systems 

and business processes, implementing best commercial practices, use of 3D digital design tools, and 

process / product variability reduction.  (Source: MIT White Paper) 
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In April 1998, the UK LAI was established as part of the SBAC Competitive Challenge and is supported 

by 4 UK universities.  Working closely with the US LAI, the UK effort is identifying and sharing best 

practices, helping to implement change, establishing industry metrics, and route mapping for the future.  

It is important to note that the UK LAI is also working closely with the SCRIA programme (discussed 

below) with an aim to deliver significant operational improvements in the supply chain. 

 

Driver 13 Supply Chain Relationships 

A second major theme of cost reduction programmes is the re-configuration of supply chain 

relationships. Prime contractors are in the dominant position of supply chains and can decide which 

operations they wish to participate in and which they will sub-contract. The make-buy decision in 

aerospace is therefore, crucial in determining which companies make different outputs. The primes 

concentrate on systems integration work or very complex operations with high barriers to entry. By 

concentrating on these processes prime contractors have divested some of their traditional operations 

and many primes now purchase a higher proportion of the value of a product from suppliers. For 

example, we have evidence from some primes that they have increased the value of their spending on 

inputs from 60 to 80% of turnover in the last few years.  

 

Secondary to the make-buy decision for primes is to apply lean principles to the supply chain. Many 

customers have recognised that there may be a high cost of having a large number of suppliers on a 

company’s purchasing list. For example, MAA identified that in the sub-contract area 85% of their 

spending was held with 35 companies. Concentrating on developing the relationships with these 

suppliers is therefore, thought to be beneficial subject to caveat that certain tactical suppliers are not 

neglected. Having a high number of suppliers may be costly through accreditation and annual 

certification for the buyer as these processes may take between one and two days per company. 

Sometimes these costs are even duplicated within supply chains as primes and sub-primes have their 

own approval systems. Consequently, there are further incentives to reduce the number of suppliers 

carrying out certain processes within a project. Consequently, British Aerospace Military Aerospace and 

Aerostructures (MAA) division has reduced the number of sub-contract suppliers (for proprietary items) 

in 1998 from 450, to 323 in 1999. It has reduced the number of fastener suppliers from 57 to 9. 

 

A major consequence of the reduction of the number of companies combined with a requirement for 

supplier companies to take more risk is that the residual suppliers are left with a much greater role. “If 

we’re going to do the lean and agile we have to do it together and the way you have to do it together 

you’ve got to share more information”. Supply Chain Relations in aerospace are shifting towards a 

much greater risk and reward sharing partnership between buyers and suppliers. Our interviews have 

repeatedly shown that historically, management of the supply chain within the aerospace industry has 
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revolved around the specifics of the contract between the customer and the vendor. There has been little 

done in the way enhancing the relationship between the two parties toward a common goal.  

 

Best practice in buyer-supplier relations is exemplified by the SBAC’s Supply Chain Relations in 

aerospace (SCRIA) annual award. One of the recent winners described traditional supply problems as a 

lack of visibility in arrivals, schedules and volumes and under-investment in capacity. Often the first 

thing a supplier would know about new work was when it arrived at the factory gate. Some customers 

would entertain this approach and be happy to pay a premium for urgent work. However, today 

relationship-orientated customers meet their suppliers, identify the next years work and stipulate a cost 

reduction programme. Sole supplier agreements may be awarded and monthly agreements on forecasts 

are made. Customers recognise their culpability when suppliers cannot meet late changes to deadlines. 

 

In contrast, some aerospace companies are not developing this approach to supply chain operations. 

Suppliers who already exploit successful preferred supplier status and long-term agreements (LTA) with 

a set of customers lament the inability of other customers (including major primes) to produce a monthly 

schedule. Without such an approach suppliers are unable to assist customers to reduce project costs, 

which in turn, may jeopardise employment and the UK aerospace sector. However, given the level of 

restructuring that is transforming global aerospace markets some aerospace companies may be indulging 

in supplier rationalisation exercises and deliberately withholding sensible LTAs from companies as they 

patronise other suppliers instead. 

 

Driver 14 Bigger companies to compete with 

Sub-prime contractors are adopting an increasing significant role in supply chain contracts. For example, 

GKN WAe have acquired over ten companies in the past 18 months with the intention of enabling them 

to provide larger pieces of airframe in their bids to primes. Other companies have deliberately changed 

the nature of their operation to force their way into the supply chain at the sub-prime level. For example, 

Apollo Metals historically a supplier of metals to the aerospace sector have negotiated a major contract 

with the MA&A division of BAE to supply all their metal requirements over the next ten years. For a 

£100m company this is worth an additional 50% of revenue each year. The intention in the partnership 

(in their terms a mutual dependency) is that Apollo will act as an interface into the supply chain. An 

extension of this policy across all or much of MAA’s procurement would take away many of the 

problems MAA currently have in managing approximately £150 million in stock at all sites, supported 

by nearly 1000 people in the logistics organisation. (over 5% of the total workforce). In the case of 

metals purchasing MAA go from 54 suppliers down to 1 supply chain manager. 
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Apollo Metals works with other companies as well as British Aerospace including Rolls Royce and 

Lucas Aerospace, the intention is to reduce each company’s total raw material costs. All of these 

companies have identified their core business activities and have formed a partnership with Apollo 

Metals to take care of the provision of raw materials, clearly identified as a non-core activity. Apollo 

now supplies all of these companies with a Materials Management service whereby they deliver exactly 

the metallic raw material required on a 'Just In Time' basis to the manufacturing units within 

each company or on the companies behalf to their sub-contractors. The benefit of working together 

promises substantial cost savings. It is interesting to note that in effect, these companies recognise and 

are prepared to invest in developing a core competence in supply chain management at Apollo.  

 

Interview evidence also points to an increasing return on investment for the sub-prime possibly even to 

the point where the returns in sub-primes exceed that of primes. This is certainly the view of some of the 

primes. Interviews from the US also suggest that profit margins are declining in new large companies. 

This is contributing to the pressure on the primes to manage their supply chain relationships better, to 

achieve improved returns. 

 

Driver 15 Information Technology 

Partly as a means of enabling greater integration and partly through fears of Y2K problems we have seen 

many companies investing in MRPII/ERP systems such as BAAN or SAP. However, we have two 

examples of companies who have the critical task of integrating BAAN with SAP before successful 

supply chain management can take place. Their experience suggests this is extremely difficult and 

expensive.  

 

Ross Bradley the Eurofighter project leader explained the critical nature of BAAN to Eurofighter. Ernst 

and Young have led the installation of an operational architecture for end-to-end supply chain 

management based on best practise drawn from a range of industries such as automotive. This will 

network the whole supply chain through BAAN with a real pull system. In his words, “…this constitutes 

an enormous culture change and many UK companies will not be up to standard.” 

 

There are other crucial IT elements. For example CATIA is clearly important. A leading member of the 

CLA told us that to play a role in EFA a supplier will need CATIA. He went on to explain that it is very 

likely that companies who cannot afford the 30k a seat for CATIA will have to operate one level further 

down the supply chain under the umbrella of organisations that have made the investment on the CATIA 

seats. Those with a CATIA capability may then offer “make to print” work to companies further down 

the supply chain. However, CATIA is not a standard. For example, those companies who deliver to both 

EFA and Rolls-Royce will face a real challenge. One lower tier supplier explained, “…our major 
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customer, Rolls Royce use Cads5, and we have gone down the Cads route, but we have taken on CATIA 

seats now.  We have something like, maybe 30 or 40 CAD seats, and probably 10% of them now are 

CATIA.” 

 

Conclusions and recommendations 

The drivers outlined in this paper represent important strategic issues for aerospace manufacturers. 

The drivers have been refined and integrated within a strategic planning process that incorporates 

response data. 

The value of the driver categories lie in their comprehensiveness. However, not all the driver data are 

relevant for all companies and it may not be possible for every company to react to every driver. 

Companies can consider which issues are pertinent to them. 

 

Driver category content is perishable knowledge and sector-specific. Changes or omissions in the 

content are not likely to be rapid and action research may contribute towards keeping the information 

up-to-date. In future, a wider dissemination program will make the strategy-planning process and content 

available to more aerospace organizations.  
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