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Abstract 

Supply chain management requires that we look beyond the flexible factory to the 

flexible supply chain. Yet most empirical research into supply chain flexibility is 

actually conducted at the firm-level, failing adequately to explore inter-organisational 

flexibility or the role of services in the total supply network. This empirical study, 

across a network of sixteen manufacturing companies and six service operations, 

examines the interplay between flexibilities at the levels of the firm, dyad, and wider 

network. Supply chains appear to provide flexibility via dynamic combinations of 

some firms that are more flexible, and some that are deliberately inflexible. The 

research finds: the relative importance of flexibility and responsiveness vary with 

supply chain position; certain companies are particularly important to flexibility; 

manufacturing and service operations create flexibility in similar ways; risk and the 

longevity of change affect the approach taken to creating flexibility. This has 

managerial implications, e.g., for developing (intra)inter-firm capabilities. 
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1. Introduction 

The present, highly competitive, manufacturing climate is characterised by 

increasingly sophisticated consumers that demand customised products and short lead 

times. Many companies that have previously relied on order winning through low cost 

standardised production have had to become more flexible in order to compete. 

Authors have acknowledged the importance of flexibility in meeting customer 

demands and improving responsiveness (e.g., Fisher et al., 1994; Vickery et al., 1999; 

Olhager & West, 2002) to the extent that it is now described as a strategic capability 

(Lau, 1996; De Toni & Tonchia, 2005; Krajewski et al., 2005). 

In the context of Operations Management, flexibility is most commonly 

associated with the Manufacturing Flexibility literature which emerged in the 1980s 

and 1990s with seminal papers by Slack (1983 and 1987), Gerwin (1987 and 1993) 

and Upton (1995). Several studies at this time reported the positive effects of 

manufacturing flexibility on firm performance (e.g., Swamidass & Newell, 1987; 

Gupta & Somers, 1996; Vickery et al., 1997) and many comprehensive reviews have 

been published in contemporary literature (e.g., De Toni & Tonchia, 1998; Koste & 

Malhotra, 1999; Beach et al., 2000; D’Souza & Williams, 2000; Vokurka & O’Leary-

Kelly, 2000). While valuable, this literature confines the study of flexibility both to 

intra-organisational components (such as mix, product, volume and routing 

flexibility) and to production environments. With the growth of outsourcing and 

global supplier bases, manufacturing companies (often by choice) are becoming 

increasingly reliant on service providers and external sources of supply, and are 

increasingly aware of the need to manage and integrate the whole value chain (Fisher, 

1997; Lambert et al., 1998; Croom et al., 2000; Jack & Raturi, 2002), blurring the 

traditional boundaries of the firm (Araujo et al., 2003). This is supported by the 
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relational view of competitive advantage which acknowledges that a firm’s critical 

resources may span firm boundaries and be embedded in inter-firm routines and 

processes (Dyer & Singh, 1998). 

The need to study flexibility in supply chains, as well as at firm level, is now 

being recognised (Eloranta et al., 1995; Krajewski et al., 2005; Schmenner & 

Tatikonda, 2005; Slack, 2005). Flexible supply chains are able to adapt effectively to 

disruptions in supply and changes in demand whilst maintaining customer service 

levels (a more complete definition follows in Section 2). This is a topical field of 

research of relevance to practitioners; however, empirical research in this area is 

limited. Several authors have called for more empirical research into Operations 

Management and Supply Chain Management in general (including Scudder & Hill, 

1998; Stuart et al., 2002; Gunasekaran, 2004), into supply chain flexibility in 

particular (including Golden & Powell, 1999; Vickery et al., 1999; Lummus et al., 

2003; Aprile et al., 2005; Holweg, 2005; Lummus et al., 2005; Kumar et al., 2006) 

and more specifically, into the role of services (Slack, 2005). This paper presents the 

results of an empirical study into flexibility in the supply chain, incorporating the role 

of services, as a means of developing new theory about this phenomenon.  

The remainder of the paper is organised as follows. Previous research, 

focussing on empirical work, is first reviewed in Section 2 before the methodological 

approach adopted in this study is outlined in Section 3. The findings and theory 

proposed by the research are presented in Section 4 organised around ten themes from 

the data analysis. A discussion of the results in Section 5 is followed by final 

conclusions in Section 6. 
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2. Literature Review: Existing Boundary of Knowledge 

Flexibility is typically defined in terms of range, mobility and uniformity, i.e., the 

various states a system can adopt, the ability to move from making one product (or 

providing one service) to another and the ability to perform comparably well when 

making any product (or providing any service) within a specified range (Slack, 1983; 

Upton, 1995). In a supply chain context, range relates to the ability to cope, in 

anticipation of or in response to, change within the current supply chain configuration, 

i.e., the ‘elasticity’ or resilience of existing relationships under changing supply 

conditions (Das & Abdel-Malek, 2003), consistent with the idea of rigid flexibility 

(Collins & Schmenner, 1993) and the concept of robust networks (Ferdows, 1997). 

Mobility and uniformity relate to the ease with which the supply chain can be re-

engineered and the extent to which this has to be performed, i.e., the ability to cope, in 

anticipation of or in response to, change through re-configuring the supply chain, also 

described as ‘adaptability’ (see Easton & Rothschild, 1987). Mobility and uniformity 

are also connected to range; for example, the need to re-configure the supply chain is 

largely determined by the range of the existing supply chain structure. A fourth 

characteristic of flexibility noted in the work of Slack (1983) and Upton (1995) is that 

flexibility includes a measure of potential behaviour, i.e., flexibility includes active 

and dormant (or contingent) elements; flexibility does not have to be demonstrated in 

order for it to exist (e.g., a company does not have to change sources of supply in 

order to have the option of doing so). Hence, the products or services that a plant (or 

supply chain) provides do not necessarily reflect its full ability to be flexible. 

In addition to the above, consider the following components of flexible supply 

chains (adapted from Duclos et al., 2003; Lummus et al., 2003; Lummus et al., 2005): 

 



 4 

(1)  Relationships: The ability to build collaborative relationships both up and 

downstream, including for new product development; 

(2)  Logistics: The potential to rapidly send and receive products cost 

effectively as customers and sources of supply change; 

(3)  Organisational: The ability to align (and re-distribute) skills to meet the 

current needs of the whole supply chain; 

(4)  Inter-organisational Technology: The ability to align information systems 

with existing supply chain entities to meet changing information needs.  

(5)  Network alignment: Potential to re-align or reinvent the supply chain in 

response to (or in anticipation of) market change 

 

 The above discussion provides a comprehensive definition of flexible supply 

chains deduced from the existing literature. Given the focus of this research, the 

remainder of this literature review explores previous empirical studies of flexibility in 

the supply chain before the inductive approach taken in this study is presented. For a 

more comprehensive overview of the supply chain flexibility literature, see Stevenson 

& Spring (2007). 

 

2.1 Empirical Research: A Systematic Review 

This short review section identifies some recent work on supply chain management. 

There are three main issues at stake: how flexibility is provided (the means), what 

flexibility is provided (the ends) and how these relate to firm performance. The 

studies reported here address various combinations of these three issues. In addition, 

most previous empirical studies into supply chain flexibility have made two 

methodological choices: (1) to collect data using either a long-distance structured 

questionnaire (e.g., via the Internet, fax or mail) or using field interviews; and (2) to 
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conduct either a broad cross-industry study or to focus on a particular industry. The 

available literature has therefore been categorised based on these decisions and 

summarised below.  

 

(1) Cross-industry, long-distance questionnaires. 

Narasimhan & Das (1999 and 2000) examined the role of sourcing and supply chain 

management practices in developing manufacturing flexibilities using a postal 

questionnaire of senior executives. The authors found that a firm’s sourcing and 

supply chain management practices affect their operational flexibilities, placing them 

amongst the first empirical researchers to link flexibility to the contemporary 

literature on supply chain management. Zhang et al. (2003) explored the link between 

manufacturing flexibility (in terms of machine, labour, material handling, routing, 

volume and mix flexibility) and customer satisfaction, also using a postal 

questionnaire. While the study did not explicitly address supply chain flexibility, like 

Narasimhan & Das (1999 and 2000) it attempted to link in-house sources of flexibility 

to the external environment. From supplier responses, the authors concluded that 

volume flexibility and mix flexibility have strong positive and direct relationships 

with customer satisfaction. Jack & Raturi (2002) researched the impact of volume 

flexibility on firm performance; here volume flexibility included internal sources and 

external sources (such as strategic sourcing, outsourcing and strategic alliances). 

Hence, the paper supplemented a component of manufacturing flexibility with volume 

flexibility from supply chain partners. Through questionnaires (and supporting 

interviews), the authors found that supply chain management practices can provide 

both short and long term sources of volume flexibility. Others who have contributed 

to this body of work include Claycomb et al. (2005) and Swafford et al. (2006). 
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While valuable, all of the above can be criticised for having an inward focus 

with the firm as the unit of analysis. Moreover, long-distance questionnaires rely on 

the perception of the individual who completes them and provide confined scope, i.e., 

structured questionnaires leave little room for the emergence of new theory. Several 

authors have pointed to the fact that many of the recent developments in Operations 

Management have come from field research and developments within industry 

(McCutcheon & Meredith, 1993; Westbrook, 1995; Voss et al., 2002); the following 

take such an approach at the cross-industry level. 

 

(2) Cross-industry, field interviews. 

Prater et al. (2001) explored the link (and trade-off) that companies make between 

agility in the supply chain (including aspects of flexibility) and uncertainty by 

conducting interviews in four companies (with a fifth case based on secondary 

evidence). The authors defined flexibility as the degree to which the firm is able to 

adjust the time in which it can ship or receive goods (i.e., a logistics-oriented view of 

flexibility), thus providing a narrow definition of supply chain flexibility. Although 

Prater et al. (2001) used interviews, which can provide a broader and richer insight; 

by being conducted at the cross-industry level makes the results difficult to interpret. 

Focussing on a single industry can improve the comparability of individual responses 

and support ‘localised’ theory building. 

 

(3) Single-industry, long-distance questionnaires. 

Suarez et al. (1995 and 1996) explored the impact of relationships with suppliers and 

subcontractors on manufacturing flexibility in the Printed Circuit Board industry. The 

authors found that developing close relationships with suppliers and subcontractors 

has a positive effect on mix, volume and new product flexibility (i.e., a collaboration-
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oriented view of flexibility). Young et al. (2003) explored the flexibility of inter-firm 

relationships based on responses from entrepreneurial software firms (i.e., a 

collaboration-oriented approach). The authors found flexibility to be an important 

inter-firm resource, noting that the productivity of knowledge increases as supply 

chain relationships become increasingly flexible. However, the paper focused on 

buyer-seller relationships, i.e., the procurement activities of the immediate supply 

chain and had a limited (elasticity-oriented) view of supply chain flexibility (defined 

as the willingness with which the parties modify their initial arrangements in order to 

adapt to new knowledge). Sánchez & Pérez (2005) explored the relationship between 

dimensions of supply chain flexibility and firm performance in automotive suppliers. 

Volume and routing were found to be amongst the most important flexibility factors. 

The authors also noted the need to tailor a flexibility strategy to the characteristics of 

a given supply chain, thus acknowledging that the importance of components of 

flexibility vary from supply chain to supply chain (i.e., an organisational-oriented 

perspective). Others who have contributed to this body of work include Vickery et al. 

(1999) and Scannell et al. (2000); while valuable, this category of literature can again 

be criticised for the limited scope of data collected through structured questionnaires.  

 

(4) Single-industry, field interviews. 

White et al. (2005) explored the role of information systems (in the form of e-hubs 

and web services) in providing flexibility (i.e., an inter-organisational technology-

oriented approach). The authors focused on the computer hard/software industry and 

the supply chain practices of IBM, interviewing eight members of staff from IBM and 

four from E2Open (the e-hub provider). The authors found that information systems 

can be used to develop both deep relationships and increased flexibility; however, the 

authors did not get the perspectives of other users of the e-hub, limiting the strength 
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and validity of the conclusions. Pérez & Sánchez (2001) focused on the flexibility of 

buyer-seller relationships in the automotive industry (i.e., collaboration-oriented), 

highlighting the importance of JIT delivery, information sharing, trust, commitment, 

and supplier involvement in product design. Fredriksson & Gadde (2005) described 

the case study of Volvo cars which focused on the relative roles of flexibility and 

rigidity in Build-To-Order production. The paper highlighted the importance of 

information sharing and showed that industry characteristics influence supply chain 

flexibility, thus confirming the value of taking a single-industry approach.  

 

2.2 Research Gaps: Challenging Existing Theory 

All the above studies can be criticised for a subset of the following: 

(1) For focusing on the plant or firm as the unit of analysis and examining the impact 

of supply chain flexibility on the firm, rather than the supply chain, thus failing to 

explore the full inter-organisational impact of supply chain flexibility. Authors in 

the wider Operations Management field have acknowledged the benefits to be 

gained by companies that treat the supply chain as a single entity, compete as a 

chain and focus on satisfying end-customer demand (Tan et al., 1998; Croom et 

al., 2000; Hill & Scudder, 2002), leading to the belief that the unit of analysis for 

researchers should be the supply chain or the network (Harland et al., 1999; 

Frohlich & Westbrook, 2001; Van Hoek et al., 2001; Cousins, 2002). Only a 

limited number of attempts have been made to take a more network-oriented 

perspective of flexibility (see Golden & Powell, 1999; Gosain et al., 2005; 

Krajewski et al., 2005); to date these have largely stretched only as far as first-tier 

supply chain relationships. It is argued here that part of the reason why few 

researchers have looked at networks of firms is that it is considered a high-risk 

strategy difficult to conduct successfully in practice.  



 9 

(2) For focusing on individual components of flexibility and their impact on creating 

flexible supply chains. Before conducting such narrow investigations it is 

important to establish a broad macro theoretical base. Future research, which 

explores confined micro aspects in greater depth, can then be conducted in a more 

rigorous and directed manner. 

(3) For beginning with the view that flexibility is a positive supply chain 

characteristic. While flexibility may provide benefits for some channel members, 

to create stability firms in the chain will be positioned at different points of the 

continuum between rigidity and flexibility. While it may be impractical to attempt 

to find a single ‘optimal level of flexibility’ for a supply chain, there is likely to 

be a limit on the degree to which a supply chain can be flexible whilst meeting 

demand and operating efficiently. Moreover, it is commonly understood that 

practices such as outsourcing allow firms to concentrate on a narrower range of 

operations, i.e., in some cases there is a deliberate shift to reduce intra-firm 

flexibility. Hence, future research should begin with a more ambivalent 

perspective on supply chain flexibility. 

(4) For viewing flexibility as a responsive means of coping with negative market 

characteristics, such as variability or uncertainty. Change and uncertainty do not 

have to be considered in a negative context. For example, innovation relies on 

change while competitive advantage can be gained through maintaining a degree 

of uncertainty that the firm or supply chain can cope with but which rival chains 

cannot. 

(5) For failing to capture the role of services in creating flexibility within a supply 

chain; much of the research is grounded in, and confined by, the concept of 

manufacturing flexibility and fails to explicitly consider the role of services. 
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(6) For giving insufficient attention to Small and Medium sized Enterprises (SMEs) 

and subcontractors which often compete by specialising in flexibility (with a 

flexible labour force, flexible machines, less bureaucracy and so on) and which 

are typically positioned at the upstream end of the supply chain (see Blois, 1986; 

Carlsson, 1989; Lyons & Bailey, 1993; Semlinger, 1993; Petroni & Bevilacqua, 

2002; Chang et al., 2003). 

 

3. Research Methodology 

This empirical study seeks to address the criticisms of previous research highlighted 

above, including the adoption of a network approach to research design and the 

incorporation both of service operations and SMEs. It is not the intention of this paper 

to re-discover issues of an intra-firm nature; instead, this research focuses on the 

inter-firm components of flexibility, i.e., those that involve at least two entities, using 

the scientific theory-building approach (Handfield & Melnyk, 1998). The discussion 

which follows focuses initially on the network element of the study. 

 

3.1 Creating Added Value by Researching Networks 

Flexibility is a complex, dynamic and multi-faceted concept, difficult to define – so 

too is a network. The generally accepted definition is one in which a network is made 

up of actors (e.g., producers and consumers), activities (e.g., production and transit) 

and resources (e.g., human, technical and financial), in which the number of possible 

combinations of these three elements is almost unlimited (see, e.g., Gadde & 

Håkansson, 1992). The relationship between a customer and a supplier is an example 

of a dyad but if the customer has two suppliers then a triad forms with potentially 

direct and indirect relationships between the two suppliers. This is essentially a 
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network in its simplest form; as the network continues to grow, the level of 

complexity increases. Referring to Choi et al. (2001), Choi & Krause (2006) explain 

that a supply network includes all companies that take part directly or indirectly in 

supplying industrial inputs to a focal company with or without that company’s 

knowledge. Researching a network is considered an important analytical tool when 

judging current situations, analysing dynamics and contemplating change (Gadde & 

Håkansson, 1992). Håkansson & Snehota (1995) confirm the importance of taking a 

network approach to researching change (which requires flexibility): “if what happens 

in one relationship affects another one then a change in one relationship propagates 

through the network”.  

 The case study method is frequently used in network research (Dubois & 

Gadde, 2002) and has been adopted in what follows. Given the relative infancy of this 

field, the research is exploratory in nature. Voss et al. (2002) explain that “the case 

method lends itself to early, exploratory investigations where the variables are still 

unknown and the phenomenon not at all understood” (Bebensat et al., 1987; 

Meredith, 1998). When exploring new theory, the multi-case method can be 

appropriate, augment external validity, guard against observer bias (Handfield & 

Melnyk, 1998; Meredith, 1998; Voss et al., 2002), aid triangulation and improve the 

generality of findings (Voss et al., 2002; Yin, 2003). This study employs the 

comparative multi-case logic of replication and extension to develop theoretical 

insight (Eisenhardt, 1989 and 1991; Yin, 2003), incorporating cases from the same 

network to provide a broad empirical grounding about this emerging phenomenon; 

the findings can then be used to direct future in-depth work and to develop more 

elaborate theory relating to specific components of flexibility. It is argued here that 

incorporating cases from the same network creates added value to the richness of 
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insight, allowing inter-firm aspects and relations to be explored and contributing to 

drawing a more complete theoretical picture.  

 

3.2 Framing the Research: Multi-Case Selection and Data Collection 

Twenty-six semi-structured face-to-face field interviews with senior representatives 

from twenty-two different cases have been conducted. This consists of a network of 

sixteen inter-related UK manufacturing (and assembly) companies supplemented by a 

cross-section of six service operations. The main methods of data collection 

employed to produce a chain of evidence were: single and multiple respondent face-

to-face semi-structured interviews (with hand-written notes and audio recordings), 

plant visits / factory tours, observations, and the collection of secondary data from 

published articles and company websites. 

The network consists of three overlapping supply chains, incorporating the 

following industries: (1) aerospace (both defence and commercial); (2) rail; and, (3) 

commercial vehicles (i.e., trucks). Research cases are typically chosen based on a set 

of criteria (Eisenhardt, 1989; Yin, 2003); in this study, the selection process was 

bounded by the three strands of this network, i.e., companies were targeted based on 

their ‘membership’ to the three strands of this emerging network (other strands were 

deliberately ignored to avoid the network becoming too wide). Companies were 

identified as likely members through web searches, website content analysis, articles 

published in trade magazines, interviews with other members of the network and by 

geographical location (clusters of companies often have direct and indirect relations 

with one another). The research began by interviewing a number of SMEs at the 

upstream end of the network thus providing a ‘bottom-up’ approach to data collection; 

it was these companies which typically led to the supply chains overlapping and the 

larger network emerging.  
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 Cases were added to ensure multiple cases were studied in each supply chain 

and at each level or tier of the network, providing breadth and depth. Along with 

position, cases varied in size and capabilities; such a selection follows the theoretical 

sampling approach (Glaser & Strauss, 1967; Eisenhardt, 1989; McCutcheon & 

Meredith, 1993). This continued while cases provided additional insight, contributing 

to theory development, until recurring themes emerged and a point of theoretical 

saturation was reached (Glaser & Strauss, 1967).  

Table 1 provides an overview of the companies while Figure 1 illustrates the 

network, the three overlapping industry supply chains and the inter-organisational 

relationships between the cases. To the best of our knowledge, this is the largest study 

of flexibility across a network of companies presented in the literature. Although 

Figure 1 depicts the network in a linear sense, in reality relations are likely to be more 

complex; this group of companies is a small part of a much larger network of direct 

and indirect relationships; each company interacts directly and indirectly with many 

other customers and suppliers. Hence, it is acknowledged that the conclusions are a 

function of the time at which the network was studied and the positioning of the 

boundaries. To satisfy confidentiality agreements, the true identity of the companies 

have been disguised; the names given to the companies reflect their core function. 

 

[Take in Table 1] 

 

[Take in Figure 1] 

 

Insights from the manufacturing network have been supplemented with 

interviews conducted with six UK-based service-oriented companies, including: an 

employment agency, two third party logistics (3PLs) companies and a plant-hire firm. 

Services were chosen that the authors considered likely to be important to flexibility 
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in the supply chain. Services highlighted during the interviews were also targeted; for 

example, the importance of global sourcing led to identifying China Sourcing Co as 

an important case to study. Table 2 summarises the service-oriented participants in the 

research. 

 

[Take in Table 2] 

 

3.3 Exploratory Research Questions 

To provide consistency and avoid this study descending into “industrial tourism” 

(Voss et al., 2002), the research developed focus prior to the interview process by 

considering a number of research questions: 

 

(1) How should flexibility in the supply chain be explored by researchers? 

(2) What are the drivers behind maintaining flexible supply chains? 

(3) What key components of flexibility in the supply chain can be identified? 

(4) How does the importance of flexibility vary across the supply chain? 

(5) How is re-configuration of the supply chain co-ordinated? 

(6) Which companies are particularly important to the flexibility of the supply 

chain? 

 

To investigate these (and other emergent) research questions, interviews with 

the sixteen manufacturing companies were structured around a number of themes, 

including: (1) collaborative relationships; (2) information sharing; (3) re-configuring 

the supply chain and changing sources of supply; (4) the role of technology and inter-

organisational information systems; (5) initiatives to reduce lead times (and improve 

responsiveness) across the supply chain; and, (6) the positioning of inventory in the 

supply chain. Interviews with service operations were more unique and involved 
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questions tailored to their particular roles in the supply chain. The case study research 

skills of the lead-researcher (such as interviewing techniques) were developed during 

previous projects (see, e.g., Stevenson, 2006).  

 

3.4 Data Analysis, Triangulation and Research Rigour 

Conducting multi-case research is an iterative process with cases being added and 

interview questions being refined over time. Borch & Arthur (1995) explain that: 

“analysing case study evidence is especially difficult because the connection between 

the data collection and the data analysis phase is not sequential, but interactive”. 

Hence, data collection and analysis occurred in parallel through an iterative process 

of moving back and forth between the empirical and theoretical worlds; much more 

was known about the network when the last interview was conducted than when the 

first interview was conducted. Initial interviews had to focus on dyadic or triadic 

relationships with customers and suppliers or general questions about the network as 

a whole. Towards the end, more was known about the network and it was possible to 

ask respondents more in-depth questions about the wider network and develop a more 

network-oriented perspective. Hence, multiple units of analysis were involved. 

Interviews have been transcribed, analysed and condensed to ease 

comparability. Important themes identified by the literature, our own ideas and 

recurring themes in the empirical data have been used to code transcripts, and then to 

cross-reference, categorise and sub-categorise extracts. During the comparison of 

transcripts, the analysis has looked for commonalities, shared experiences and 

distinctive differences between, for example, manufacturing and service operations 

and different tiers of the network. Key quotations from the interviews have also been 

abstracted, compared and clustered. Triangulation has been sought both within-cases 

(through multiple respondents, comparing primary and secondary data or through 
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asking respondents to validate findings) and between-cases (by talking to customers 

and suppliers and comparing the responses of inter-related companies, including 

dyadic and triadic relationships). Process maps and tables have also been useful 

analytical tools. By disseminating the findings, future research also has the 

opportunity to confirm or refute the findings (Baskerville & Wood-Harper, 1996). 

The manual analysis of transcripts has been complemented by the use of a 

qualitative research software package (Atlas-ti ©), considered to be an important tool 

when working with multiple cases. This has been used in a supportive role to gather 

the interview transcripts together in one place, to search through and analyse them 

systematically, to store and retrieve key quotations, and to aid interpretive work 

through the use of coding. This also provides further triangulation of the results 

produced by manual analysis. Once the data analysis was complete, the authors 

returned to the wider literature to reflect on the findings in a wider context. This is 

considered an important step in ensuring the validity of analysis and conclusions of 

the research. 

 

4. Research Findings: Developing New Theory 

The combination of networked manufacturing companies and service-oriented cases 

described in Section 3 provides a novel approach, as Croom (2002) stated: “by 

exploring phenomena using methods rarely demonstrated in the existing literature 

valuable insights into issues of context and contingency are often exposed”. The 

following subsections outline such insights from the data analysis, organised around 

ten emerging themes and supported by interview extracts provided in Table 3 which 

provide a chain of evidence; it is hoped that these provide a rich insight for academics 

and practitioners alike. The discussion attempts to focus on matching broad patterns 
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observed in the research rather than descriptive case-level issues. Also note that inter-

organisational technology has not been given a category of its own, instead it is a 

recurring theme throughout the discussion, playing an important role in facilitating 

flexible supply chains, changing the way in which they are managed and improving 

integration and visibility. 

 

4.1 Collaboration in the Supply Chain 

Collaboration and integration play important roles in developing flexible supply 

chains. Many of the ‘downstream’ supply chain members interviewed highlighted the 

importance of rationalising the supplier base before improving integration of the 

supply chain. This process results in a more manageable number of preferred 

suppliers with which improved relationships can be built. These relationships provide 

benefits such as JIT deliveries, lower costs, trust, commitment, and reduced 

uncertainty. Rationalising the supplier base also involves trade-offs with risk in the 

supply chain; Precision Components Ltd, for example, reduced their supplier base 

whilst trying to maintain a large enough number to ensure that a supplier dedicates no 

more than 10 to 15% of its capacity to them. This way, if the supplier goes out of 

business, supply to Precision Components Ltd will not be affected too severely. Many 

of the downstream supply chain entities have also initiated training, problem solving 

and supply chain improvement programs with preferred suppliers; this typically sees 

powerful companies taking responsibility for improving the efficiency and alignment 

of the supply chain. Part of the motivation for this is a realisation that to have a 

greater impact on efficiency, it is important to look beyond the boundaries of the firm. 

Improvements such as cost savings made by suppliers are then shared with customers, 

thus providing mutual benefits. The importance of mutual benefits in developing a 

supply chain or network oriented perspective leads to the first proposition: 
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Proposition 1: For a supply chain to develop a successful and sustainable flexibility 

strategy, flexibility must provide benefits at each tier of the supply chain. 

 

To a certain extent, improved relationships also allow the customer to get an 

improved service from a supplier when they have an urgent order, thus creating 

flexibility. This ability can rely on buying history and relational (non-economic) 

aspects between individuals as well as on formal channels of communication and the 

distribution of power in the supply chain. Flexibility to cope with volume changes can 

also be developed by collaborating with rival companies to form temporary networks. 

Precision Engineering Ltd, for example, has begun to bid for work jointly with 

competitors which independently they would not have the capacity to fulfil. By 

developing a horizontal strategic alliance they are able to pool risk and create a virtual 

organisation with more power, leverage and range (in terms of both volume and 

variety). This suggests the following: 

 

Proposition 2: Some of the ways in which flexibility manifests itself in an inter-firm 

context cannot be replicated at the intra-firm level. 

 

Observations suggest this is particularly prevalent where industry clusters 

have formed; hence, the location of a company can impact its potential to create 

flexibility. Bell (2005) explains that firms within a cluster should be more innovative 

than others as they benefit from agglomeration economies such as nearby suppliers 

attaining sufficient scale, direct observation of competitors, ability to exploit 

collective knowledge and from network based effects, especially enhanced social 

interaction. For a more complete description of this, and other types of supplier-

supplier relations, see Wu & Choi (2005). 
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Despite the benefits of building collaborative relationships described above, 

increasing integration makes it more difficult to re-configure the supply chain; Das et 

al. (2006) explain: “by fostering interdependencies, integration potentially creates 

inflexibility and impedes adaptation to uncertainty”. This implies the following: 

 

Proposition 3: Supply chain flexibility is multi-faceted; increasing the flexibility of 

the supply chain in one dimension can reduce its flexibility in another. 

 

4.2 Product Design and Modularity 

Involving customers and suppliers in product design decisions can improve flexibility 

and responsiveness to demand. Many authors have focussed on the impact of 

suppliers on new product development (Ragatz et al., 1997; Dowlatshahi, 1998; 

Handfield & Nichols, 2002: Chapter 6; Ragatz et al., 2002). Early supplier 

involvement can reduce development time, product complexity and costs while 

improving parts commonality, ease of manufacture and quality. Modular product 

designs, for example, enable the supply chain to produce product variations quickly 

and allow re-manufacturing.  

Many of the interviewees from the network of manufacturing companies have 

highlighted the role of modular product designs in providing flexibility to respond to 

varying customer requirements; this is seen as a particularly important consideration 

between OEMs and tier-one suppliers and is becoming an increasingly important 

consideration for new product introductions. Postponement strategies and increasing 

parts commonality can also provide means of flexibility; for example, by keeping 

materials in a standard form (that can be used on many different jobs) for as long as 

possible Rail Co is able to maintain flexibility to cope with change whilst being 

responsive (even where long material lead times are evident).  
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Involving customers (as well as suppliers) in the configuration of modular 

products can reduce lead times; for example, Diesel Engines Ltd share component 

lead time information with their customers and encourage them, where possible, to 

select modules which have similar lead times associated with them; the customer is 

then in a position to trade-off product choice considerations against lead times. Such 

product design decisions are closely linked to the design of the supply chain itself 

(e.g., the positioning of the customer order de-coupling point). 

 

4.3 Power, Flexibility and the Design of the Supply Chain 

The design of the supply chain plays an important role in determining the flexibility 

of the existing structure and the ease with which the chain can be re-configured. In the 

aerospace industry, large downstream companies have gained (both in terms of costs 

and flexibility) by externalising much of the manufacturing process and have taken 

greater interest in upstream suppliers. Evidence suggests that the supply chain is 

designed and co-ordinated by powerful downstream entities close to end-customer 

demand but rarely re-configured in a significant way. With reference to Storper & 

Harrison (1991), Easton & Araujo (1997) confirm that in some cases, an identifiable 

nodal firm actively manages the flexibility of the network (or supply chain), creating a 

strong core-ring differentiation. The need for traceability and to use approved 

suppliers means that Commercial Aero Co, for example, dictates (either directly or 

indirectly) which tier-two suppliers their tier-one suppliers can (and cannot) use. The 

importance of traceability also creates legislative and administrative ties between 

companies and restricts the flexibility of a supplier to change sources of supply. 

Central co-ordination can also be seen in supply chain improvement programs; for 

example, Diesel Engines Ltd had hoped that the training they gave to their tier one 

suppliers would cascade down to the next level in the supply chain. This has not 
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happened, and so they are now beginning to train some of their tier two suppliers and 

are thus increasing their reach in the supply chain. This suggests the following: 

 

Proposition 4: Actively managing and co-ordinating the flexibility of the supply 

chain can rely on powerful actors, often downstream primary supply chain entities 

close to the consumer, taking on a central role. 

 

Other companies interviewed, such as Rail Co, try to avoid getting involved in 

co-ordinating and managing the wider supply chain unless tier one suppliers are 

unable to gain sufficient leverage with their suppliers. Clearly there are many 

different strategies to designing and managing the supply chain; flexibility is evident 

in all the cases described above in different ways.  

Choosing to source components from China is a major supply chain design 

decision; by sourcing through China Sourcing Co, companies are able to manage just 

one contact (providing stability) whilst being able to access many suppliers in China 

(providing sourcing flexibility). China Sourcing Co has access to Chinese suppliers 

‘organised’ into four chains (located in different provinces of China) which compete 

for work in order to get the best lead time and price for the UK-based customer. The 

potential for flexibility is gained through competition rather than collaboration; if one 

network fails, it may be possible to source the components from one of the ‘ghost 

chains’ (i.e., a multi-sourcing approach). From the perspective of the UK customer, 

this provides a configurable element to the design of the supply chain, allowing the 

company to change the structure of upstream sourcing; however, companies typically 

have to hold more inventory or accept longer lead times (affecting their flexibility). 

On the other hand, by having a nucleus of local suppliers, Truck Co, for example, can 

develop good relationships with suppliers and call them in to help resolve technical 
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problems (maintaining the advantage of regular face-to-face contact). As was noted in 

the case of Precision Engineering Ltd, clusters of SMEs located in the same area can 

provide flexibility by working together or outsourcing work to one another at busy 

periods. 

This research has identified the important role that services play in the co-

ordination of the supply chain; for example, UK Logistics Co provides customers 

with a closed-loop supply chain solution. One application of this is the circulation 

(and re-circulation) of packaging, acting as an inventory control (pull system) in the 

supply chain. Inter-organisational information systems also have implications for 

flexibility and the way in which supply chains are designed and managed. One 

example is the use of Vendor Managed Inventory (VMI) systems where a supplier is 

able to react directly to the inventory and demand information of a customer by 

adjusting the quantity and timing of deliveries, contributing to the ‘servitisation’ of 

traditional product offerings; such a system is used by Euro Logistics Co in the 

grocery supply chain. VMI provides the customer with an improved balance between 

excess inventories and lost sales and provides the supplier with reduced uncertainty 

and greater flexibility (Lau & Lee, 2000; Sahin & Robinson, 2002; Disney & Towill, 

2003; De Toni & Zamolo, 2005; Holweg et al., 2005).  

 

4.4 Information Sharing and Trust in the Supply Chain 

Improving real-time information sharing in the supply chain can help to improve 

flexibility by giving nodes greater visibility and time to respond. The importance of 

information sharing for providing flexibility and responsiveness is a view shared by 

many authors (Golden & Powell, 1999; Fredericks, 2005; Gosain et al., 2005; 

Lummus et al., 2005; Schmenner & Tatikonda, 2005). The flow of accurate and real-

time information in the supply chain is considered by many to be as important as the 
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flow of goods. Current inter-organisational information systems and Internet 

technologies facilitate information sharing and allow organisations to be more 

effectively co-ordinated. These systems are given various umbrella terms, such as 

Electronic Data Interchange (EDI), Advanced Planning and Scheduling (APS) 

systems, Collaborative Planning, Forecasting and Replenishment (CPFR) systems and 

the Customer and Supplier Relationship Management (C/SRM) modules of Enterprise 

Resource Planning (ERP) packages. 

Despite the advantages of information sharing, the interviews conducted 

suggest that this is still not as widespread as it could be and that a lack of information 

sharing affects the level of trust between companies. Some supply chain entities such 

as Diesel Engines Ltd, for example, are unaware of how far upstream the information 

they pass onto their suppliers travels; this is also confirmed as a problem by network 

members further upstream. Without information about demand in the long-term, some 

suppliers noted that they would be unwilling to develop their own manufacturing 

flexibilities by investing in specialist machinery or materials to meet a particular 

customer’s requirements. The above discussion suggests the following: 

 

Proposition 5: A lack of visibility and chain commitment can reduce the intra-firm 

flexibility of individual channel members and work against the supply chain as a 

whole. 

 

Our research also notes the value of suppliers sharing information about 

constraints with customers, such as bottleneck work centres and current shop load. 

Similarly, if a supplier knows the customer's deadlines (lead time constraints) they 

know whether they are building in extra lead time buffers; this can improve trust and 

help both parties to understand the pressures placed on each other.  
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4.5 Procurement and Purchasing Leverage 

Rationalising the supplier base has allowed companies to work with fewer suppliers 

and has shifted the responsibility of many procurement activities to smaller 

companies further upstream which typically possess less purchasing leverage. In 

addition, throughout the interview process, the current high price and lack of 

availability of raw materials was noted; this is a relatively universal problem 

(applying to copper, titanium, rubber, and so on). When leverage cannot be increased, 

companies purchase in greater volumes or accept longer lead times, with implications 

for the flexibility of the supply chain. The tier-one and -two companies interviewed 

have adopted various strategies of gaining the leverage that they need in order to 

negotiate competitive prices and lead times with material providers. Alternative 

strategies are discussed below. 

One solution adopted is to persuade the customer to take back the procurement 

responsibility and provide ‘free-issue’ materials to the supplier (with customers 

effectively supplying their suppliers); cost savings are then reflected in the price paid 

by the customer for the manufacturing service. Persuading other companies in the 

supply chain (with greater purchasing leverage) to purchase goods applies to both 

services and manufacturing companies; for example, to demonstrate goodwill Plant 

Hire Co will buy machines for customers who want to make a permanent investment, 

taking advantage of the leverage they have created through the frequency of their own 

procurement activities. This results in a step towards the ‘productisation’ of their 

service offering. Some respondents are reluctant to purchase materials for suppliers 

(even though this may provide them with cost savings); part of the motivation for 

outsourcing the job in the first place is likely to have been to reduce the administrative 

burden of the procurement function. Complex Components Ltd, for example, have 



 25 

compromised by negotiating with raw materials suppliers so that any of their 

subcontract suppliers can order materials directly at the same price that they could. 

Group procurement is also used as a means of gaining greater leverage in the 

supply chain. For example, by purchasing through China Sourcing Co, SMEs and 

other low volume producers are able to gain greater economies of scale than they 

would be able to on their own by becoming part of a larger aggregated order. 

Similarly, companies such as Copper-Wind Ltd that are part of a wider enterprise are 

able to purchase standard materials at the group-level (other sources of inter-plant 

flexibility are discussed in Section 4.6). Given long material lead times, companies 

interviewed also negotiate fixed prices and delivery quantities over a certain period of 

time, effectively forward purchasing material; for standard materials and common 

parts, this can be a relatively low risk strategy. Firms also gain extra flexibility 

through their financing agreements with suppliers. e-Procurement also provides 

flexibility (and lower risks) for growing companies without impacting the design of 

the supply chain, as in the case of LED Ltd; the company can move into new markets 

without having a physical presence there and can also ‘withdraw’ at less cost. 

 

4.6 Inter-Plant Flexibility and Risk Pooling 

The companies interviewed that form part of a larger enterprise are typically able to 

take advantage of additional sources of flexibility. This usually takes the form of risk 

pooling by aggregating and re-distributing resources (such as employees or light 

machinery) from one plant / location to another to cope with short term changes in 

demand, i.e., network effects within a single enterprise. Technology can play an 

important role in facilitating this inter-plant flexibility; for example, the wider 

enterprise of Copper-Wind Co uses web technology to provide inventory visibility 

between plants in the group. If inventory is not allocated to a customer, another plant 
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within the group can make a request for it to be transferred. Similarly, Plant Hire Co 

and UK Logistics Co use web technology to facilitate the re-distribution of plant-hire 

equipment and lorries between depots in order to meet demand. Together with the 

earlier discussion of strategic alliances and spatial industry clusters, this leads to the 

following: 

 

Proposition 6: Firms which form part of a larger enterprise are able to pool risk and 

create additional inter-plant sources of flexibility. To an extent, independent firms are 

able to replicate this by forming strategic alliances and virtual organisations within 

industry clusters. 

 

4.7 Inventory Management and Risk Passing 

While the advantages of lean principles are well documented (see Womack & Jones, 

2005), in many responsive supply chains inventory plays an important role: the lead 

time expectations of the customer are often too short for a supplier to adopt a fully 

procure- or make-to-order policy and the cost of failing to deliver can be much greater 

than the cost of holding inventory; this is illustrated in the examples that follow. In the 

‘spares and repairs’ side of the aerospace and rail industries, for example, demand (for 

unplanned maintenance) is very unpredictable and so having small stocks of inventory 

on-hand is considered important to maintaining customer service levels. If Diesel 

Engines Ltd are to supply diesel engines to Truck Co on a JIT in-sequence basis 

(according to the engine sizes of the truck production schedule), or if companies are 

to source from China and continue to quote short lead times, then it is inevitable that 

inventories are held in the pipeline. Typically the cost of this inventory is being 

shifted to the supply-side and/or to the less powerful entities.  
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 This decision is also affected by the operations strategy of the customer; for 

example, customers of China Sourcing Co, typically producing standardised products, 

are often more interested in reducing cost than in flexibility. Transit times have a 

large bearing on the positioning of inventory; sourcing from China through China 

Sourcing Co typically involves holding a months worth of inventory in each of three 

locations: in China, ‘at sea’, and in a Warehouse in the UK. At the other end of the 

spectrum, automotive customers of UK Logistics Co hold four hours’ worth of stock 

from local suppliers, a shifts’ worth for the rest of the UK and one to three days’ for 

Europe and the rest of the world. 

 The positioning of inventory in the supply chain affects where the costs and 

risks of holding this inventory are absorbed; rather than risk pooling between 

customers and suppliers, there is evidence of ‘risk passing’ with the costs and risks 

being absorbed by the supplier. While in some areas inventory is crucial to providing 

rapid response, inventory can also restrict the flexibility of some tiers of the supply 

chain; services such as plant hire firms are also able to be flexible and responsive by 

having a large fleet of machines but unless these machines are utilised, they are a cost 

to the plant hire firm (i.e., maintaining a degree of contingent flexibility can be 

expensive). Suppliers to Diesel Engines Ltd, for example, do not receive payment 

until their goods are used, but some suppliers are expected to hold two months’ worth 

of inventory so Diesel Engines Ltd is protected against any disruptions in supply (i.e., 

so it can safeguard its continuity of supply and has the mobility to change sources of 

supply seamlessly). While this strategy provides advantages for the customer, there 

are considerable drawbacks for the flexibility of the supplier: for example, capital is 

tied up in inventory which may yet be affected by changes in product design. Such 

changes, when inventory is being held, are a major challenge: this can result in scrap 
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and rework and further enforces the importance of information sharing and working 

with suppliers on product design. Interviewees have noted that to maintain flexibility, 

it is important that information regarding design changes is communicated rapidly 

through the supply chain. In addition to the impact on inventory, there are effects on 

tooling, equipment, and capacity that may have been reserved for jobs which have 

now been suspended while design changes are confirmed. Where appropriate, 

procurement contracts are required which share the costs incurred by suppliers. 

 

4.8 Outsourcing in the Supply Chain: Externalising Flexibility 

There has been considerable growth in outsourcing in recent years, with some 

companies now completely outsourcing the manufacturing process; Truck Co, for 

example, is a pure assembly (and design) plant. Outsourcing allows companies to 

stabilise and focus on their core competencies and reduce their need for intra-firm 

flexibility, using the supply chain instead to meet and externalise their requirements 

for flexibility. Semlinger (1993), for example, explains that outsourcing is not only 

about economising on transactions but also about avoiding capital commitments and 

turning fixed costs into variable costs: “outsourcing offers considerable gains in 

flexibility and serves to reduce the risks of capacity utilisation and amortisation, 

especially when demand is uncertain, irregular, low and/or temporary”. 

Interviews suggest that upstream supply chain members seek competitive 

advantage through being flexible and being able to meet a wide range of customer 

requirements (i.e., a ‘one-stop shop’). These companies typically also have to be 

flexible because they have traditionally received less notice (i.e., demand information) 

than their downstream customers. Those at the downstream end are more rigid, having 

outsourced their ‘need to be flexible’, and are more interested in improving the 

responsiveness of the supply chain (focussing on speed oriented objectives) than on 
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being flexible internally due to the large proportion of the lead time upstream of them. 

These companies also specialise in a narrower range of production activities and by 

having flexible suppliers can maintain their confidence to accept jobs, knowing that if 

they cannot do the work, one of their suppliers will be able to; similar confidence is 

also evident within industry clusters. Many of the downstream companies interviewed 

have initiated lead time improvement programs with suppliers specifically designed to 

improve the responsiveness of the supply chain; however, those at the upstream end 

are less interested in responsiveness (e.g., lead times): being upstream, they are in less 

of a position to influence the responsiveness of the supply chain. This is not only a 

reflection of their power and supply chain position but also their size: as many are 

SMEs, they often do not have the personnel to dedicate to lead time improvement 

programs. The above discussion suggests the following: 

 

Proposition 7: The use of outsourcing is motivated by more than cost savings and 

reducing the need for intra-firm flexibility: it provides a firm with access to skills not 

available in-house. 

 

 

Proposition 8: The relative importance of flexibility and responsiveness vary with the 

positioning of a company in the supply chain. 

 

 Small subcontractors are able to meet a wide range of customer requirements 

if they invest in their own manufacturing flexibility, for example, by having flexible 

machines (organised into cells), a flexible work force (skills and working hours) and 

by building in the ability to rapidly increase capacity; hence intra-firm flexibility of 

certain members remains important to the flexibility of the wider network. 

Component Engineering Ltd, for example, have many small (cheap) machines that are 
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rarely needed, but are available should they need them. LED Ltd has a large shop 

floor, part of which is rented out to other companies: if demand increases, they have 

the capability to expand rapidly. To increase flexibility further, some of the customers 

interviewed are attempting to change the culture of their suppliers towards providing 

more of a service; for example, Commercial Aero Co is attempting to persuade 

suppliers to build surge capacity into their factories, i.e., (rather than operating at 

close to 100%) operating at close to 80% utilisation so that they have the capacity 

available to surge at short notice; this provokes comparisons with principles 

underpinning the theory of quick response manufacturing (Suri, 1999). This ability to 

surge is mirrored in the service sector; for example, to remain responsive to demand, 

Plant Hire Co procures enough equipment so that it has a stock utilisation of 

approximately 70%. Complex Components Ltd are attempting to move their raw 

material suppliers down the supply chain so that instead on supplying standard sheets 

of steel that Complex Components Ltd then have to cut to size, they supply them with 

the steel pre-cut; this means that the materials may be unsuitable for other jobs but 

this risk is shared with the supplier and can result in shorter lead times. This leads to 

the following: 

 

Proposition 9: Supply chains which are both flexible and relatively stable are likely 

to feature flexibility at certain points and rigidity at others. 

 

Finally, one of the most commonly outsourced activities in the supply chain is 

that of logistics. Among other services, Euro Logistics Co provide shared user 

warehousing and a shared user distribution service; this is a viable option for smaller 

companies and provides users with a shorter term solution and lower costs, and 

provides the logistics provider with higher utilisation. Logistics companies also 
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facilitate true JIT policies which allow their customers to turn sources of supply on 

and off at short notice: this ability is identified as a key component of flexibility in the 

supply chain. 

 

4.9 Short Term and Supplementary Solutions to a Level-Capacity Plan 

There are a number of common reasons (related to flexibility) why companies use 

plant-hire firms and recruitment agencies; for example: (1) the ability to adopt a level-

capacity plan and then hire resources to supplement internal capacity and fulfil the 

peaks; (2) improved responsiveness to change; (3) continuity (i.e., the ability to cope 

with machine breakdowns and absenteeism); and (4) flexible access to resources that 

the company only requires in the short term. Both plant-hire firms and recruitment 

agencies are also used in response to, and in anticipation of, change. Some major 

repeat clients of Industrial Recruitment Co, for example, share demand information 

with the agency: when demand is high they know they will need extra workers, and so 

sharing this information helps to ensure the agency is able to react quickly and have 

the best resources available to the company. Using temporary recruitment and plant-

hire also allows a firm to manage risk; if the change in demand is later found to be a 

more long term change, the company has to balance cost with flexibility and may then 

decide to make a more long-term investment of their own (such as recruiting a 

permanent member of staff or purchasing a piece of machinery); in the short term, 

these services provide a more flexible solution. A variety of strategies to match 

capacity with the (short and long-term) demand outlook are described by Slack et al. 

(2004: Chapter 11). This suggests the following: 
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Proposition 10: Increasing the real-time flow of information across the supply chain 

reduces uncertainty and allows flexibility to be deployed as part of a proactive 

strategy, reducing the need to use flexibility as a reactive capability.  

 

Proposition 11: Risk and the longevity of change affect the approach taken to 

creating flexibility. Where there is high risk or a short time horizon is involved, 

companies often use external resources that can be quickly ‘turned on and off’. 

 

Transportation flexibility is also important in the supply chain; Rubber Moulds 

Ltd use transportation companies to deliver small volume jobs to costly remote 

locations, leaving their own fleet to deliver full loads to more convenient locations. 

Services gain flexibility themselves by pooling resources to meet customer 

requirements; employment agencies, for example, joining forces to fulfil a large order, 

plant-hire firms cross-hiring machines from other companies and logistics firms using 

agency staff and subcontracting jobs to smaller haulage firms. The final example, 

using small haulage firms to supplement the transportation network of a large logistics 

company, provides an example of the commonalities between how firms in 

manufacturing and service sectors create flexibility, an extension of flexible 

specialisation (Piore & Sabel, 1984) from SMEs to services. Together with the earlier 

discussion of the productisation of services and servitisation of products, this implies:  

 

Proposition 12: Manufacturing and service operations both have important roles to 

play in flexible supply chains and there are certain commonalities between the 

characteristics and roles of manufacturing organisations and services in creating 

flexibility in the supply chain. 
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4.10 Removing Barriers to Integration: Facilitating Re-Configuration Flexibility 

The ability to re-configure the supply chain is an important dimension of flexibility; 

however, barriers to integrating new suppliers, such as bureaucratic supplier approval 

processes, undocumented production procedures and the misalignment of technology 

between customers and suppliers can create significant barriers to re-configuration. In 

the aerospace industry, the ability to switch sources of supply in the short term is 

significantly limited by the supplier approval process and the need for complete 

traceability; hence, this can lead to building stable long-term collaborative 

relationships out of necessity. It has been suggested during interviews that some 

suppliers, knowing that it is difficult to change sources of supply, have a great deal of 

power and abuse this position, charging high prices, quoting long lead times and 

failing to fulfil their promises. As a means of coping with the restrictiveness of the 

aerospace industry, Aero Casings Ltd, for example, are looking to take a more 

proactive stance by proposing general material approvals instead of waiting until the 

company needs a new supplier.  

For many SMEs with a presence in the aerospace industry, flexibility is now a 

deliberate strategy that has been developed as a means of coping with increasing 

uncertainty and market volatility. Flexibility has enabled them to reduce their degree 

of specialisation and diversify into other markets (a form of hedging) so that they will 

not be as severely affected by future changes in the aerospace industry; this is seen as 

particularly important for SMEs as they do not have the financial resources to absorb 

market volatility. This suggests the following: 

 

Proposition 13: Flexibility is a key strategy in highly competitive and volatile 

industries and when companies are under-loaded. In times of boom and overload, for 

some companies, flexibility can become more of a contingent or dormant capability.  
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The company strategy of Aero Engineering Ltd, for example, is to remain at 

all times in at least four markets with no one individual customer having more than a 

30% share of sales revenue; this highlights the importance of flexibility on the supply-

side and helps to manage the risk for both the customer and the supplier (creating 

stability for both parties). This finding relates back to the survey results of Lyons & 

Bailey (1993) who reported that most subcontractors are concentrating between 20 

and 40% of their output on their most important customer. Diversification by supply 

chain members has, however, reduced the flexibility of the aerospace supply chain; 

interviews suggest that companies which diversified during the last downturn period 

have not returned to the industry with the same level of available capacity, reducing 

the ability of some companies to outsource work. Commercial Aero Co has begun to 

recruit suppliers from the automotive industry (where volume is higher but the 

production technology is largely the same) to compensate for capacity shortages in the 

supply chain. Removing barriers to entry is therefore important if suppliers are to be 

successfully transferred from the automotive to the aerospace industry. 

Changing sources of supply is also affected by the often steep learning curve 

that customers and suppliers go through; this is an issue evident across the three 

industries within the network. This is caused, for example, by design / drawing 

specifications that are not kept up to date (e.g., differences between specified and 

actual tolerances), suppliers making undocumented improvements to the production 

procedure, and because suppliers do not always tell the customer how they solve 

technical problems (by not disclosing technical issues the customer can become tied 

to the supplier, giving the supplier some power and security). These issues further 

restrict a company’s ability to change sources of supply. This leads to the final 

proposition: 
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Proposition 14: Actors within the supply chain deliberately attempt to create 

dependencies which make them less vulnerable but which restrict the (re-

configuration) flexibility of the supply chain. 

 

The research has noted the number of initiatives being undertaken in practice 

to remove barriers to integrating new suppliers; for example, by encouraging technical 

knowledge sharing with suppliers and implementing new procedures designed to 

improve knowledge management. Interviewees have also noted a desire to use 

standardised supplier approval processes across the big aerospace OEMs; hence, once 

a supplier is approved for one customer, it is approved for all. Technological barriers 

to integrating new suppliers are also reducing; web-enabled EDI systems, for 

example, are more flexible and easier to align across different supplier systems than 

‘traditional EDI’ systems. SC Software Co, for example, give deliberate consideration 

to flexibility when designing supply chain management systems and try to avoid 

configuring systems in a restrictive way (i.e., in a way that will make it difficult for 

new suppliers to be integrated). Many of the customers and suppliers interviewed 

send and receive information using emails and spreadsheets (which are available to 

most companies), rather than more sophisticated solutions that require huge financial 

investments; however, web-enabled customer-supplier interfaces may become a 

prerequisite to working with some companies in the future with implications for the 

longevity of current relationships. 

 

{Take in Table 3} 
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5. Discussion of Results 

Flexibility plays an important role in the supply chain by facilitating diversification 

and survival, and by helping the supply chain to cope with uncertainty (and 

seasonality) and meet varying customer requirements (and shorter product life 

cycles). Flexibility in a supply chain context has much in common with the generic 

principles found in the manufacturing flexibility literature; for example, that 

flexibility is a multi-dimensional concept which manifests itself in different ways and 

at different times. Means of creating flexibility vary between network members but 

services such as employment agencies are broadly used across the network. By 

highlighting the importance of flexibility within individual companies (both 

manufacturing and services), the research acknowledges the continued importance of 

flexibility at the firm-level as well as at the supply chain or network-level.  

 

 

5.1 Classification of Observed Intra and Inter-firm Responses to Change 

Easton & Lundgren (1992) and Easton & Araujo (1997) outlined six responses to 

change by firms and networks, these are: reflection, selection, transmission, 

adaptation, configuration, and absorption. Reflection is refusing to accept or meet the 

changing demands of the customer (i.e., maintaining rigidity when faced with the 

need to be flexible); selection is choosing to supply only customers whose demands 

can be met (i.e., avoiding the need to be flexible); transmission is passing on the 

effects of change to other firms in the network (i.e., externalising or outsourcing the 

need to be flexible); adaptation is managing change between firms, rather than one 

company taking sole responsibility (i.e., a compromise between the customer and 

supplier); configuration is creating temporary networks to meet changing customer 

demands (i.e., flexibility through re-configuration and re-design); and absorption is 
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coping with change internally without having to pass this on to the network (i.e., 

having flexible resources within the boundaries of the firm). Table 4 uses these six 

responses in an attempt to make sense of the observed behaviour of twenty-one of the 

companies involved in this study (SC Software Co has been omitted). 

 

[Take in Table 4] 

 

 Key points to note from the table are: (1) within limits, the firms do not seek 

to restrict themselves to customer demand that they know they can meet nor do they 

reflect change back to the customer, instead they pride themselves on being able to 

meet a wide range of needs either by having flexible suppliers or by absorbing change 

in-house; (2) change is sometimes managed between firms (i.e., customer-supplier or 

supplier-supplier), for example, if the supplier lacks sufficient leverage, capacity or 

expertise; (3) downstream supply chain entities close to the end-customer are often 

more ‘focussed’ and transmit change upstream to suppliers who seek competitive 

advantage (and safeguard themselves against uncertainty) through flexible 

specialisation; (4) temporary networks form within clusters but there is more 

emphasis on robust supply chains and building stable relationships than on re-

configuration of the supply chain which in the observed cases is seen as disruptive, 

difficult to implement and considered a last resort. This final point, however, partly 

reflects the current difficulties of re-configuring the aerospace supply chain. 

 

6. Contribution to Theory and Implications 

The ability to maintain a flexible and responsive supply chain is a strategically 

important capability. Much of the existing empirical research is criticised for being 

conducted through cross-sectional, cross-industry postal questionnaires at the firm-
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level which fail to examine the effects of flexibility across the supply chain; research 

is also criticised for neglecting the role of services and SMEs. In contrast, this 

research takes a novel approach by examining the flexibility of an emergent network 

of sixteen manufacturing companies, including SMEs, and the role of six service 

operations. The study confirms the value of taking a network perspective to research 

design; by interviewing a group of inter-related companies it is argued here that a 

richer insight has been presented than would otherwise have been possible. 

Meanwhile, services make an important contribution to creating flexibility by 

providing continuity to the supply chain and supplementing internal company 

resources, which allow a level-capacity plan to be followed. The study also confirms 

the importance of factors highlighted in previous research, such as information 

technology, collaborative relationships and logistics and advances the flexibility 

literature by highlighting other issues such as the wider contribution of services 

(beyond logistics), the importance of inter-plant flexibility, developing surge capacity 

and continuity of supply, and supplementary solutions that support an internal level-

capacity plan. New theory, based on empirical research findings, is developed through 

a series of propositions to further our understanding of flexibility in the supply chain. 

 

6.1 Implications for Practitioners, Fellow Researchers and Future Research 

The field work has confirmed the importance of flexibility to practitioners, 

particularly to those at the upstream end of supply chains which typically compete 

through being flexible (and often reduce the need for other entities to be flexible). The 

research has managerial implications for: coping with change, improving customer 

service levels, developing cross-enterprise capabilities, and both intra and inter-firm 

strategy and decision making.  
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The study described in this paper is cross-sectional; however, flexibility is not 

static. In order to develop an understanding of how potential and contingent sources 

of flexibility become demonstrable, it is argued here that future research should be 

conducted longitudinally so that ‘flexibility-in-action’ can be observed. In addition, 

the extent to which supply chains and networks are truly competing as chains or are 

merely networks of cooperation and affiliation remains a subject of debate in the 

cases studied. This is considered likely to vary from case to case; therefore, it is 

considered important to develop a greater body of empirical evidence to further 

improve our understanding of this phenomenon. Fellow scholars can also build on the 

broad range of issues highlighted during this project in order to develop more 

elaborate theory. Questions to consider include: Do remote firms have to be more 

flexible than those found within industry clusters and virtual networks? What impact 

does the re-configuration of the supply chain have on the distribution of power in the 

supply chain? How can strategic flexibilities be aligned, and conflict avoided, when 

companies are involved in many different supply chains at the same time with varying 

characteristics?  

The authors seek to build on the issues identified in this paper, testing the 

proposed theory during further empirical study. For example: by extending the 

network of companies in the commercial aerospace and rail industries further 

downstream the ‘deliverable’ in the chains would rapidly change from being product 

to being service-oriented (i.e., passenger-focussed); it is anticipated that this would 

lead to further original insight and to ensuring that our understanding of flexibility is 

not bounded by concepts and frameworks solely applicable to production 

environments.  
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Table 1: Manufacturing-oriented Companies Interviewed 

  

Company 
 

Interviewee(s) 
 

Brief Company Overview 
 

Company Size  
 

 

Duration 

Truck Co Materials Manager;  
Materials Handling Manager 

A market leader in the design and assembly of trucks ranging 
from 6 to 44 tonnes. 

T/over: £450m 
Emp: 1,160 

1hr 30mins 

Rail Co Solutions Engineer Design and manufacture locomotives for passenger and 
freight haulage. 

T/over: £3bn 
Emp: 25,781 

2hrs 

Commercial Aero Co Head of Procurement Core business is the design and manufacture of commercial 
aircrafts. 

T/over: £12bn 
Emp: 55,000 

1hr O
E

M
s 

Military Aero Co Senior Procurement Manager; 
Supply Chain Capability Director 

Core business is as a prime contractor in the design and 
manufacture of military aircraft. 

T/over: £15bn 
Emp: 90,000 

1hr 30mins 

Rubber Moulds Ltd Managing Director;  
Operations Manager 

Produce rubber mouldings and fluid seals largely for 
companies in the commercial vehicles market. 

T/over: £4.3m 
Emp: 80 

2hrs 45mins 

Diesel Engines Ltd Supplier Development Manager Manufacture diesel engines for a range of industries, 
including the commercial vehicles market. 

T/over: £250m 
Emp: 488 

1hr 45mins 

Copper-Wind Ltd Area Sales Manager Manufacturer of insulated copper, including to diesel engine 
manufacturers and direct to rail OEMs. 

T/over: £12m 
Emp: 46 

2hrs 

Steel Fabrication Ltd Sales Director Produce fabricated steel components for industries such as 
commercial vehicles, aerospace and rail. 

T/over: £5.6m 
Emp: 80 

1hr 30mins 

LED Ltd Managing Director; 
Purchasing Manager 

Design and manufacture LED systems for a range of 
industries, including rail and aerospace. 

T/over: £6m 
Emp: 120 

1hr 15mins 

Precision Engineering Ltd Managing Director Produce precision components largely for customers in the 
aerospace industry. 

T/over: £3m 
Emp: 50 

1hr 30mins 

Aero Casings Ltd Supply Chain Director Manufacture nacelles and aerostructures, i.e., casings round 
the engine of an aeroplane (for commercial aircraft). 

T/over: £350m 
Emp: 2700 

1hr 

Precision Components 
Ltd 

Supply Chain Team Leader Produce precision engineered components for the aerospace 
industry. 

T/over: £18m 
Emp: 275 

2hrs 

Aero Engineering Ltd Managing Director Produce precision machined components; the company’s 
largest market presence is in the aerospace industry. 

T/over: £3.6m 
Emp: 72 

1hr 30mins 

Complex Components Ltd Supply Chain Director Supply complex precision engine aircraft components to 
aerospace OEMs. 

T/over: £1bn 
Emp: 11,000 

1hr 

Component Engineering 
Ltd 

Chief Executive Precision engineered detailed components, largely for the 
aerospace industry. 

Turnover: £1.4m 
Employees: 27 

1hr 45mins 

T
ie

r 
O

n
e 

&
 T

w
o

 S
u

p
p

li
er

s 

PCB Ltd Purchasing & Stores Manager Design, and manufacture printed circuit boards, largely for the 
helicopter aerospace industry; a critical component is supplied 
by Military Aero Co. 

T/over: Unknown 
Emp: 70 

1hr 15mins 
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Table 2: Service-oriented Companies Interviewed 

 

 

 

 

 

 

 

 

 

 

  

Company 
 

Interviewee(s) 
 

Brief Company Overview 
 

Company Size  
 

 

Duration 

UK Logistics Co Planning & Projects Manager Logistics company, including: warehousing, transportation, 
international supply chain, in-bound and reverse logistics 
services. 

T/over: Unknown 
Emp: 4,500 

1hr 30mins 

Euro Logistics Co Group Director of 
Communications 

European logistics company, including: supply chain 
solutions, procurement, distribution, reverse logistics, and 
warehousing services. 

T/over: £1.8bn 
Emp: 28,000 

1hr 

China Sourcing Co Managing Director Source and deliver engineered goods from Chinese suppliers 
to customers in the UK; the company does no manufacturing. 

T/over: £2.4m 
Emp: 18 

2hrs 

SC Software Co Technical Development Manager Provide and support supply chain management software 
solutions; recent projects include real-time scheduling and 
collaboration systems for the timber and textile industries. 

T/over: £2m 
Emp: 18 

1hr 30mins 

Industrial Recruitment Co Branch Manager (Permanent, fixed-term and temporary) Commercial and 
industrial recruitment agency, including: CNC machinists, 
welders, assemblers, project managers, and accountants. 

T/over: Unknown 
Emp: Unknown 

1hr 

S
er

vi
ce

s 

Plant Hire Co Director of Procurement A market leader hiring out a wide range of machines and 
equipment to customers predominantly in the construction 
industry. 

T/over: £160m  
Emp: 2,000  
 

1hr 30mins 
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Table 3: Interview Extracts 

 

 

 

Interviewee Quotations 
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“We limit our relationship with a supplier to 25% of their sales revenue – more than this is not ‘healthy’ for either party; from our perspective, we would become too vulnerable” 
(Supply Chain Director, Aero Casings Ltd). 
“If we made internal lead time savings of 20%, the customer probably wouldn’t even notice ... but if this happens across the supply chain then they would start to see a difference” 
(Supplier Development Manager, Diesel Engines Ltd). 
“For us to be a success, our suppliers have to be a success. For us to be efficient, our suppliers have to be efficient ... but if they start to make savings, we expect to benefit from these 

too” (Supply Chain Team Leader, Precision Components Ltd). 
 “Personal relationships (e.g., with buyers) are more important (to the level of service that the customer receives) than the power of the company. If I’m struggling to make a delivery 

there are some customers who I know I can ring up and get the dates changed, similarly, certain customers know they can lean (put pressure) on us to get rush orders through the 

factory ... it comes down to mutual trust” (Managing Director, Aero Engineering Ltd).  
 “Normally we wouldn’t have the capacity to do this job, but by submitting a joint tender with another company that we are used to competing against, we know that between us we 

can” (Managing Director, Precision Engineering Ltd). 
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“Maintaining flexibility has a lot to do with relationships, it is important to work together with suppliers on new products, to create a risk sharing environment and a longevity of 

contract” (Head of Procurement, Commercial Aero Co). 
 “If we have a contract to test copper coils on 500 vehicles, we know from experience that some of them will fail. Coils have an eight week lead time (7 weeks delivery and 1 week in-
house production) ... so rather than waiting for a coil to fail in test, we will buy the copper in advance and leave it in ‘standard form’ until a coil fails. That way, we can respond in a 

week instead of eight and can use the copper elsewhere in the factory if it is not needed” (Solutions Engineer, Rail Co). 
“We need to start considering modularity in our design process ... we need to start designing products with a systems architecture that can be easily upgraded on an incremental and 

modular basis, rather than having to rip everything out and start again” (Senior Procurement Manager, Military Aero Co). 
“We are trying to get our customers to think about modular product design so that the parts that we source fit, and can be used on, several different jobs” (Managing Director, China 
Sourcing Co). 
“80% of our work is build-to-print, so by the time we get to the production stage the designs are ‘set in stone’. Through greater collaboration at the design stage, we try to make sure 

that the design suits our manufacturing capabilities, makes the best use of the latest technology that we have to offer, and makes the best use of materials (i.e., standard materials with 
short lead times)” (Sales Director, Steel Fabrication Ltd). 
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“We hoped that by training our tier-one suppliers in lead time improvement techniques that this would cascade down to tier-two but this hasn’t been the case. Soon we will be starting 

a new training initiative that will include some tier-two suppliers in order to reduce lead times in the supply chain even further” (Supplier Development Manager, Cummins). 
“You could say that Military Aero Co co-ordinate the whole supply chain centrally – we supply components to them and they give us a register of approved suppliers which dictates 

where we can source from” (Managing Director, Precision Engineering Ltd). 
“In terms of choosing suppliers of copper and enamel – we are totally inflexible on both – we buy them from who we are told to” (Area Sales Manager, Copper-Wind Ltd). 
“The whole supply chain isn’t co-ordinated centrally; each tier tends to take care of the next” (Managing Director, Rubber Moulds Ltd). 
“They (the customer) know that, if needs be, we can be there in thirty minutes to sort out any problems” (Managing Director, Rubber Moulds Ltd). 
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“The lack of transparency and trust in our aerospace supply chains creates uncertainty which stops us making capital investments, which in turn limits our ability to be flexible, 

responsive and to drive down costs” (Managing Director, Aero Engineering Ltd). 
“At the moment, we find information sharing to be like playing tennis against an open court – nothing comes back! ... After a while you start to wonder what’s going on at the other 

end that you don’t know about” (Managing Director, Rubber Moulds Ltd). 
“The Chinese do whatever it is that they do with the information – all I know is that they deliver on time” (Managing Director, China Sourcing Co).. 
“It is important that we understand both the constraints and the capabilities of our suppliers and that we work out what we need to do to get the best service from our supply chain” 
(Supply Chain Director, Complex Components Ltd). 
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“The lack of raw materials is a big problem for us. There are artificial shortages of steel designed to increase prices – this obviously affects our purchasing decisions and our ability to 

be responsive ... ultimately this is reflected in the lead times and prices we quote to our customers” (Managing Director, Precision Engineering Ltd). 
“We tend to buy the titanium we need in advance (in ‘standard form’) on a fixed price contract (e.g., for two years). This allows us to cope with the volatility of material supply and 

maintain flexibility ... we will always need titanium” (Supply Chain Capability Director, Military Aero Co). 
“The external supply chain is the main determinant of what we do. In turn, our ability to be flexible and responsive is largely driven by the external supply chain – by our supplier’s 

people, tooling and kitting capabilities - but primarily by material supply” (Supply Chain Director, Aero Casings Ltd). 
 “Companies higher up in the supply chain tend to have more clout when it comes to purchasing” (Managing Director, Component Engineering Ltd). 
“Our recently launched web-store gives us a global reach without having to commit to a physical presence in a particular country. Customers can go online, view our current 

inventory levels and order products at the click of a button” (Purchasing Manager, LED Ltd). 
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“There is more and more collaboration starting to happen within the group – quite often we have the plant and they (another group member) have the personnel, one way or another 

the job gets done between us ... we are also starting to purchase machinery at the group level” (Supply Chain Team Leader, Precision Components Ltd). 
 “We have an online asset transfer system that lets each profit centre (depot) change the mix of equipment in response to customer demand” (Director of Procurement, Plant Hire Co). 
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“If the customer changes the design, it can cause the supplier tremendous difficulties” (Managing Director, Component Engineering Ltd). 
“There is a certain fluidity of design with new products, which can cause huge problems in the supply chain. There are thousands of design modifications filtering through the supply 

chain at the moment for our latest aircraft ... it is for this reason that we don’t run large batches on new products” (Head of Procurement, Commercial Aero Co). 
“We need flexibility from our suppliers to be able to respond to changes in design specifications. We also need suppliers who can respond flexibly to variation between forecast and 

actual demand schedules ... lean techniques, such as minimising forward inventory, can help them to achieve this” (Supply Chain Capability Director, Military Aero Co). 
“To be flexible and responsive, it is important to communicate ... as soon as we know that changes are coming, we need to start talking to other people in the supply chain ... when we 

get a new order, our most important suppliers will be informed within twenty-four hours” (Materials Handling Manager, Truck Co). 
“Political decisions may delay the start of production by months (or indefinitely) and that has an impact throughout the supply chain. A tier three member of the supply chain that has 

invested in forward inventory could end up shutting down” (Senior Procurement Manager, Military Aero Co). 
“We do a lot of repair work; if a customer comes to me and orders three parts that he last ordered six years ago, they are ordering them because they need them urgently. It’s 

important that we have these on hand ... yes, we can adopt lean principles in areas of our business but only where they don’t compromise our customer service levels” (Supply Chain 
Director, Complex Components Ltd). 
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“Our tier-one customers have nowhere near the machining capabilities that we have ... flexibility (and innovation) is what wins us our business – it is a deliberate ploy on our part” 
(Managing Director, Component Engineering Ltd). 
 “We don’t turn work away – if we don’t have the capability to do the job, the chances are that one of our suppliers will have, and we can then outsource the work to them” (Supply 
Chain Team Leader, Precision Components Ltd). 
“In cases where there are machines that we no longer want to invest in, we will look for suppliers with these facilities. In the past, if we had bottleneck problems or capacity shortages 

we would have relied on internal fire-fighting, whereas now if we see demand spikes coming up we are increasingly looking at our supplier’s capabilities ... this gives us more 

flexibility” (Supply Chain Team Leader, Precision Components Ltd). 
“We are always talking to our suppliers to see how we can lower prices and reduce lead times, without affecting quality” (Solutions Engineer, Rail Co). 
“When you are delivering everyday to the customer, it is very hard to reduce lead times” (Area Sales Manager, Copper-Wind Ltd). 
“Managers in our smaller suppliers are already wearing several hats, so it can take time to get lead time improvement measures in place” (Supply Chain Team Leader, Precision 
Components Ltd). 
“We are working hard to change the culture of our suppliers. Instead of working at full capacity all the time, we want them to lower their utilisation so they have the ability to surge 

when we need them to. Flexibility for us has a lot to do with planning and being able to turn resources on and to turn them off” (Head of Procurement, Commercial Aero Co). 
“We have moved some of our raw material providers up the supply chain. Instead of providing us with standard sheet metal, they now supply us with pieces cut to length for specific 

jobs. This relies on a commitment to the order from our customer but allows us to hold less stock, reduces both costs and lead times and frees up our laser machines (from simple 2D 
cutting jobs) for more complex 3D operations” (Supply Chain Director, Complex Components Ltd). 
“We deliver to some customers several times a day ... they operate a true just-in-time policy and are prepared to pay extra to keep parts moving in the supply chain. They only take 

ownership of the goods once they are on our trailers ... this gives them flexibility and means they can shut off supply within hours if demand falls unexpectedly or the schedule 

changes” (Planning & Projects Manager, UK Logistics Co). 
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“Our clients go through peaks and troughs ... rather than employing their own staff to cover the peaks, they can get them from us and follow a level-capacity plan. By using us they are 

able to respond to increases in demand quickly and maintain the flexibility that they need” (Branch Manager, Industrial Recruitment Co).  
“Every few months we will sit down with the client and look at their demand forecasts and work out where their demand peaks are and when they are likely to need us” (Branch 
Manager, Industrial Recruitment Co). 
“From us, the customer can get machines with the same functionality that they already have with a days notice and off-hire them with a days notice ... this gives them a great deal of 

flexibility” (Director of Procurement, Plant Hire Co). 
“When we first started to re-bar motors, we had only one small order and the equipment we needed cost £50,000, so we hired the machines. Then in time we got a contract to re-bar a 

fleet of motors ... at this point we invested in the kit ourselves” (Solutions Engineer, Rail Co). 
“One of our customers has to deliver small volumes to a company in the North of Scotland – by using us, and tapping into our network, they are able to meet the demand in a more 

cost effective way” (Planning & Projects Manager, UK Logistics Co). 
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“Having a presence in four markets at once makes us less vulnerable to change ... we just have to hope that they don’t all ‘go under’ at the same time” (Managing Director, Aero 
Engineering Ltd). 
“Diversifying can be important for the SMEs that supply us, but not for us - we are a blue-chip company ... we are better equipped to ‘ride out’ the peaks and troughs of the industry” 
(Supply Chain Director, Complex Components Ltd). 
“It is very rare for us to switch from sourcing something from one supplier to sourcing it from another ... there would have to be something seriously wrong” (Supply Chain Capability 
Director, Military Aero Co). 
“Why make the supplier go through a steep learning curve if this can be avoided? If we can share our engineering expertise with them (and on occasions supply tooling and 
programmes), we will” (Supply Chain Team Leader, Precision Components Ltd). 
“We get involved in product improvement and problem solving initiatives with the customer, but if we improve a process we don’t show the customer how we’ve done it so they can’t 

take the business away and give it to someone else” (Area Sales Manager, Copper-Wind Ltd). 
“Our systems are built with change in mind” (Technical Development Manager, SC Software Co) 
“60% of purchasing is through our e-supply chain (i.e., through e-procurement); in a year’s time the aim is to do all our purchasing through the web (i.e., through e-procurement)” 
(Head of Procurement, Commercial Aero Co). 
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Table 4: Classification of Intra and Inter-firm Responses to Change 

 Responses to Change 

 

 

Company 

Reflection Selection Transmission Adaptation Configuration Absorption 

Truck Co          

Rail Co          

Commercial Aero Co         O
E

M
s 

Military Aero Co         

Rubber Moulds Ltd         

Diesel Engines Ltd         

Copper-Wind Ltd        

Steel Fabrication Ltd        

LED Ltd        

Precision Engineering Ltd          

Aero Casings Ltd         

Precision Components Ltd         

Aero Engineering Ltd         

Complex Components Ltd         

Component Engineering Ltd          
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PCB Ltd        

UK Logistics Co          

Euro Logistics Co          

China Sourcing Co         

Industrial Recruitment Co          

S
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s 

Plant Hire Co        
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Figure 1: Network of Cases Studied 
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