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1. Introduction

The outsourcing phenomenon has rapidly spread throughout the world in several industries,

high-tech as well as less high-tech (Stanko and Calantone, 2011; Calantone and Stanko, 2007; 

Chiesa et al., 2004; Carson, 2007), involving not only operations activities along the value 

chain (Boulaksil and Fransoo, 2010; McIvor at al., 2009), but also strategic ones (McIvor, 

2008; Gottfredson et al., 2005; Shy and Storbacka, 2003; Baden-Fuller et al., 2000; McIvor, 

2000; Sislian and Satir, 2000; Quinn, 1999, 2000; Quinn and Hilmer, 1994). It remains an 

interesting topic for academic community and managerial practice (Gewald and Schäfer, 

2017).  

Numerous studies in the literature have addressed the issue of outsourcing in relation to 

New Product Development (NPD) or R&D processes (Becker and Zirpoli, 2017; Liao et al., 

2010; Rundquist 2008; Song and Di Benedetto, 2008; Stanko and Calantone, 2011; Calantone 

and Stanko, 2007; Petersen et al., 2005; Zhao and Calantone, 2003; Wynstra et al., 2001, 

Carson, 2007; Chiesa et. al., 2004). Given the importance and complexity of innovation 

projects, many of them take place in closest collaboration with partners involved (Barczak et 
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al., 2009). The NPD programmes’ success depends by several factors, both internal – for 

examples, linking portfolio decision-making to strategy and decentralizing NPD portfolio 

planning decision-making (Carbonell and Escudero, 2016), adopting effective HRM practices 

(Aagaard, 2017) - and external, such as implementing an effective approach to external partner 

selection (Guertler and Lindemann, 2016) 

On contrary main tenets of Transaction Cost Economies Theory-TCET (Williamson, 1979; 

Walker and Weber, 1984), outsourcing decision-making involving NPD and/or R&D processes 

(Cantone and Testa, 2012; Hsuan, and Mahnke, 2011; Stanko and Calantone, 2011; Ambos 

and Ambos, 2011; Quinn, 2000; Veugelers and Cassiman, 1999) not only affects cost 

economies (design, production and transaction costs), but also impacts on the extension and 

integration of internal assets, resources, capabilities and knowledge base. Thus, NPD 

outsourcing needs to be interpreted in accordance with the Resource-Based View Theory-

RBVT (Wernefelt, 1994; Barney, 1991) and other epistemologically related theories, such as 

Competence-Based Competition Theory-CBCT (Prahalad and Hamel, 1990), Knowledge-

Based Theory-KBT (Grant and Baden-Fuller, 1995; Nonaka and Takeuci 1991), and Dynamic 

Capabilities Theory-DCT (Teece et al., 1997). Furthermore, Network Theory-NT (Gulati et al., 

2000; Gulati, 1998) and Supply Network Theory-SNT (Mena et. al, 2013; Hearnshaw and 

Wilson, 2013; Galaskiewicz, 2011; Häkansson and Persson, 2004; Mills et al., 2004) also 

contribute to the general theoretical background.  

NPD outsourcing activities based on collaborative relationships within the supply network 

generate several benefits for both firms and their suppliers. These benefits may be listed as 

follows: 1)  the optimisation of returns from shared investments focusing on the resources and 

capabilities of each partner (Narula, 2007), such as specific assets, not available or easy to 

develop in-house, 2)  access to the specialised and complementary resources of the supply 

partners (Dyer and Ouchi, 1993), in accordance with the open-innovation paradigm 

(Chesbrough, 2003), 3)  the opportunity for partners to increase relational advantages arising 

from inter-firm co-operation within the innovation process (Hagedoorn 2002; Dyer and Singh 

1998), 4) the opportunity to absorb and transfer capabilities such as tacit and imperfectly 

transferable knowledge (Saenz et al., 2014; Azadegan et al., 2008),  5) the creation of new 

knowledge and competences useful during the innovation process, which could otherwise not 

be realised by merely leveraging the internal capabilities of the single partners (Wu, 2008; ), 

6) sharing the risk of idiosyncratic investments, 7) improving supply chain flexibility (Scherrer 

et al., 2014), performance (Cao and Zhang, 2011; Jang et al., 2006; Mikkola, 2003) and 

efficiency  along the supply chain, 9) overcoming financial limits within the innovation 

projects (Song and Di Benedetto, 2008), 10) the opportunity for buyers and suppliers to capture 

mutual interest in both the short and long term (Vitasek and Manrodt, 2012;Van Echtelt et al., 

2008).  

Nevertheless, some case-based research puts in evidence that the integration of suppliers 

into NPD projects may give rise to costs, risks and ineffective performance in terms of quality 

(Shirouzu, 2006) and lead-time delays (Lunsford, 2007), and these may hugely outweigh the 

benefits. Such consequences largely arise from the complexity of buyer-supplier 

interdependency during the design and manufacturing phases (Salvador and Villena, 2013). A 

possible solution able to mitigate the above-mentioned negative effects may be to make use of 

modular architecture product design (Lau et al., 2010; Chesbrough, 2008; Mikkola, 2003).  

However, the issue of how the outsourcing decisions in the NPD process are best 

undertaken by the firms has not been fully addressed in the literature (Stanko and Calantone, 

2011). Understanding factors influencing the decision of innovation outsourcing more likely 

remains a need within the current research stream. As it stands, the existing literature takes 

account of neither a complete set of decision-making dimensions, nor the specificity of the 

NPD process, especially when a disruptive technology fosters product innovation. Although 
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several studies have analysed the antecedents of the innovation outsourcing (Gooroochurn and 

Hanley, 2007; Bertrand and Mol, 2013; Griffith et al., 2008; Mol et al., 2005; Fill and Visser, 

2000; Stanko and Calantone, 2011), the decision-making dimensions are not considered in an 

integrated multidimensional decision-making model, that considers the inter-related effects of 

their contemporaneous consideration. There are, therefore, significant gaps in the literature, 

which this article intends to fill 

This study aims to understand how organisations approach outsourcing decisions relating 

to NPD activities in technology intensive industries, and the performance implications of these 

decisions. The context of the study is that of industries characterised by a) high-intensity 

product innovation, b) high technological product complexity as a result of specific 

technologies developed and supplied by several organisations belonging to the supply chain, 

c) high value added by suppliers in the innovation development process. Their performance - 

in terms of quality, cost and lead-time - contributes both to the final product and to value chain 

competitiveness, d) a global supply chain, geographically dispersed over several countries 

(Mol et al., 2005).  

The multidimensional and integrated decision-making model for the outsourcing of NPD 

activities proposed in this article is especially suited to situations in which a disruptive 

technology drives product innovation. According to Danneells (2004, p. 249), disruptive 

technology “is a technology that changes the base of competition by changing the performance 

metrics along which firms compete”. The same author explains, “a particular technology has 

performance constraints, which limit the current product attributes set […] disruptive 

technologies introduce a dimension of performance along which products did not compete 

previously”. The multidimensional and integrated decision-making model proposed in this 

article arranges, in inter-related perspective, six key dimensions theoretically embedded in 

influential firm theories, and offers a broader set of guidelines and prescriptions regarding 

outsourcing decisions. The dimensions of analysis work contemporaneously, in order to 

consider the effects of their interrelations on the outsourcing decision. Therefore, even if the 

“bounded rationality” limit the degree to which managers are perfectly rational in making 

decisions (Simon, 1955, 1959), it need to develop a “satisficing”  decision model (Simon, 1955, 

1959) that provide a more effective guidance for managers in making outsourcing decisions 

(de Boer et al., 2006). To improve the reliability and success of a NPD outsourcing decision, 

it is necessary that an exhaustive number of possible factors affecting is taken into account 

and fully investigated. One of the cause of failure or ineffectiveness of the decision-making 

process is to isolate the drivers influencing the decision. Therefore, in order to be more 

satisfactory, the proposed model considers contemporaneously the effect on the decision of all 

the relevant dimensions. 

The purpose of this article discusses the findings of an empirical research that explores an 

(best practice case-study) embedded and in-depth longitudinal case study, namely, the Boeing 

787-8 programme (the first model of the B787 Dreamliner programme). This new aircraft is a 

disruptive technology product innovation within the industry because it adopts new material 

technologies that make it possible to meet future customer needs (Christensen, 2013). The 

programme has radically changed the partnership model adopted in the industry’s supply 

chain. The aim of the empirical research is to verify how the proposed model works to 

investigate outsourcing strategies related to the Boeing 787 Dreamliner programme. The 

research question that we aim to answer is: which strategic dimensions in a decision-making 

model are able to extensively and thoroughly address the outsourcing decisions relating to 

NPD activities given the hypothesis that a desruptive technology fosters product innovation?   

The organization of the paper is as follows. First, a presentation of the firm’s theories, their 

implications for outsourcing, and a short review of existing models offering valuable 

guidelines and prescriptions on outsourcing decisions that involve  innovation and, more in 



4 
 

general, strategic activities. Then, after highlighting the significant gaps in the literature, the 

methodology and the introducing the case-study analysed (the Boeing 787-8 programme). 

Next, the proposed outsourcing decision-making model for NPD activities is illustrated in 

order to describe the key dynamics behind the strategic decisions. A discussion of the findings 

of the empirical research on the embedded and in-depth longitudinal case study validates the 

research question and propositions stated in this article. The article concludes with a 

description of the implications for management, and the limits and opportunities for future 

research.  

 

2.  Firm’s theories and implications for outsourcing 

In accordance with the main tenets of TCET, NPD activities outsourcing is appropriate 

under two circumstances. The first occurs when the cumulative development, production and 

transaction costs of innovation are reduced in comparison with carrying out the activity of 

interest within the firm. The second scenario, when there is little risk in relation to innovation 

activities outsourcing towards the external suppliers (poor quality, delays in time-to-market, 

knowledge spill-over, opportunistic behaviour).  Relatively to the risks of knowledge 

appropriability (Nakamura and Odagiri, 2005; Steensma and Corley, 2000; Veugelers and 

Cassiman, 1999), and accordingly to the literature on property rights (Love and Roper, 2005; 

Gooroochurn and Hanley, 2007), NPD activities outsourcing should be possible when the risk 

from misappropriating exclusive knowledge by the partners in favour of the market 

(opportunistic behaviour) is low. Scholars) argue that TCET provides a valuable perspective 

within which to explain the outsourcing decision-making process (Williamson, 2008; Cànez 

et al., 2000), even though there are several limits that prevent complete understanding, 

especially when it involves core activities along the value chain, as in the case of NPD. 

However, outsourcing decision-making involving NPD and/or R&D processes (Becker and 

Zirpoli, 2017; Hsuan, and Mahnke, 2011; Stanko and Calantone, 2011; Ambos and Ambos, 

2011; Quinn, 2000) also impacts on the extension and integration of internal resources, 

competences and knowledge base. Thus, NPD outsourcing needs also to be interpreted in 

accordance with the Resource-Based View Theory-RBVT and other epistemologically related 

theories, such as Competence-Based Competition Theory-CBCT , Knowledge-Based Theory-

KBT , and Dynamic Capabilities Theory-DCT . Furthermore, Network Theory-NT and Supply 

Network Theory-SNT also contribute to the general theoretical background.  

Particularly in the presence of overwhelming pressure to compete and rapidly changing 

environmental conditions, “Resource-Based Theory discusses outsourcing as a strategic 

decision to fill gaps between the firm’s NPD resources and the desired NPD resources” 
(Rundquist, 2008, p. 429).  Therefore, in the perspective of RBVT, outsourcing NPD activities 

permits to access to partners’ assets (i.e.: specialized production facilities, engineering 

activities, laboratories, testing and certification activities, and patents) that are difficult, if not 

impossible, otherwise to imitate or transfer among firms. The resources are rare, valuable, 

imitable and not substitutable (Barney, 1991), therefore, would be cost and time consuming 

develop internally all the resources needed for innovation.   

According to the tenets of CBCT, outsourcing product innovation activities should make it 

possible to access the stream of the complementary, unique and untradeable technological 

competences of the NPD process that a single firm cannot or it has no interest to maintain 

internal (Kristal et al., 2010; Azadegan et al., 2008). CBCT is the better theoretical background 

for explaining the NPD outsourcing decision when the product innovation changes the 

competences base underlying the manufacturing, sub-assembling, designing activities, 

extending it outside the firm and involving supply partners. 

DCT recognises the firm’s ability to modify, integrate, build, reconfigure and renew the 

combination of internal and external firm-specific competences in order to survive in 
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hypercompetitive and fast changing environments. This typically occurs when a firm needs to 

develop product innovation projects, requiring a different combination of resources and 

competencies, and ones of the supply partners play a relevant role into achieving this aim. 

In the KBT theoretical framework outsourcing relationships with specialised suppliers 

extend and integrate the technological and organisational knowledge base. KBT explains 

better the outsourcing of firm’s NPD activities when the product innovation satisfies radically 

new customer needs, and the product and process technology change radically. Therefore, it 

is necessary to reinvent the knowledge set underlying the activities and processes.  

NT , and related SNT , argue that a firm’s superior performance and competitive advantage 

(for instance, product innovation advantage) might be strongly influenced by its business 

network or its “strategic network” , and the comprising business relationships among partners. 

Thus, the integration of the supplier network in the NPD process is one of the factors that drive 

frame-breaking innovation (Ragatz et al., 1997). Time-to-market acceleration, quality 

improvements, productivity and operational performance (Cao and Zhang, 2011), as well as 

cost and risk reduction might represent further useful benefits. Both NT and SNT are 

theoretical frameworks that explain the outsourcing of NPD activities when the business 

relationships are significant to co-develop “relationship value” (benefits exceeds costs of the 

relationship), improve internally existing resources and/or competences and/or develop new 

ones, access and exploit external, complementary resources and competencies, available inside 

the supplier network. 

Some approaches in the literature have integrated both TCET and RBVT (Stanko and 

Calantone, 2011; McIvor 2009, Holcomb and Hitt, 2007; Poppo and Zenger, 1998), such as 

other resources theories (Arnold, 2000; Becker and Zirpoli, 2017), in order to explain decision-

making in innovation outsourcing. Therefore, in the existing literature lacks a well-grounded 

approach able to analyse outsourcing decisions in relation to NPD activities from the 

perspective of all the theoretical paradigms discussed above.  

The decision-making model for outsourcing NPD activities proposed in this article 

incorporate a multiple and integrated set of dimensions rooted in the theoretical assumptions 

of all the above-mentioned firm theories 

 

3. Review of existing models for outsourcing 

A decision-making involves the analysis of a finite set of alternatives described in terms of 

evaluative criteria. It helps to rank alternatives and/or to choice the best when all the criteria 

are considered contemporaneously, and their inter-related influences (Triantaphyllou and 

Evangelos, 2000). Therefore, a decision-making model has, among the others, two distinctive 

characteristics: it takes in consideration multiple evaluative criteria influencing the decision; 

these criteria are arranged as an integrated and inter-related set of factors to consider 

simultaneously for exploiting their reciprocal influences on the decision. When the decision 

makers have to undertake outsourcing decisions of NPD activities face two important issues 

(Cantone and Testa, 2012). Firstly, what are the circumstances in which is important to 

outsource these activities? Namely, when the outsourcing could usefully occur? Secondly, 

what kind of these activities can be outsourced? As regards the first issue, the stream in the 

literature provides several valuable contributions to enrich the understanding of the reasons 

that encourage some firms to outsource core business activities of the value chain. We found 

leading papers that have already provide multi-criteria decision-making frameworks in 

identifying and implementing outsourcing decisions. We distinguish those in three main kinds: 

multi-criteria and integrated decision-making models for outsourcing of business activities 

generically definable strategic or core; multi-criteria and integrated decision-making models 

for innovation outsourcing (NPD or R&D activities); multi-criteria models identifying and 

evaluating the antecedents that - as independent factors, and not inter-related - influence 
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outsourcing decisions. In the following, we shortly discuss some frameworks, more closest to 

the aims of this article. The Table 1 summarizes the decision-making criteria driving the 

outsourcing decision considered in these literature frameworks. 

Quinn (1999, 2000) has argued that innovation outsourcing decision should be influenced 

by two strategic dimensions (see Quinn and Hilmer, 1994, too): the potential for obtaining 

competitive advantage in this activity; the potential of strategic risk from the outsourcing. In 

accordance with this approach, the company that is “best-in-world in core competency” at a 

business activity, and is risky to outsource it, must keep in-house it. On contrary, the firm has 

not a superior competence at a business activity should outsource, if this decision is not very 

risky.  

Baden-Fuller et al. (2000) suggest circumstances that make sense outsourcing of a company 

core business, and that are recognized to be based on two external factors. Firstly, the nature 

of changes in socio-economic environment, which is reduced to the degree of shift in customer 

demand. Secondly, the technological environment, which is reduced to the degree of 

technology shift. These changes can drive the firm to outsource one or more core-activities 

because the underlying core-competencies became obsolete and need to be renewed.  

Therefore, outsourcing what seems to be core makes sense when the company is under threat 

in each of these following circumstances: a. need to “catch-up” the competitors and to meet 

the competitive parity in the company core in which it has achieved a huge disadvantage. This 

situation occurs because the firm hasn’t been able to be in step with the degree of shifts in 

customer needs and technology used by the firm; b. changes of the value chain in the industry, 

as the consequence of fast changes in the customer and evolutionary shift in the state of the 

technology; c. changes of the technology in the industry, which determine revolutionary shifts 

of technological capabilities (for examples, product technology-related), whilst the customer 

needs are in evolutionary state; d. emerging markets, in which both the technologies and the 

market needs are rapidly and radically changing. 

The framework proposed by Sislian and Satir (2000) analyses on the whole five factors in 

outsourcing decision: 1. competitive advantage, namely, whether the activity in question 

contributes significantly to competitive advantage of the firm on the market (the greater is this 

contribution, the more the activity should be kept in-house); 2. demand flexibility, required in 

performing the activity (the greater is the required flexibility, the more the activity should be 

kept in-house); 3. process capability, namely, the ability of the sourcing organization to 

perform the activity in question better than competitors and suppliers (the greater is the process 

capability, the more the activity should be kept in-house); 4. process maturity, that is, the level 

of relative ease of performing the process (the greater is the ease, the higher is the number of 

suppliers able to perform the activity and, so, the opportunity to outsource it); 5. strategic risk, 

namely, the risk that the suppliers couldn’t deliver the orders in the right quantity, quality and 

time, and that proprietary knowledge on products and/or services and/or processes can be 

divulgated to competitors by the partners (the greater is this strategic risk, the more the activity 

should be kept in-house). The dimensions 1 and 2 are defined by the authors “primary factors” 

and influence the sourcing decision. Instead, the variables 3, 4, and 5 are considered 

“secondary factors”, and drive the set of actions for implementing the sourcing decision.  

The framework proposed by McIvor (2008), instead, underlines that a successful 

outsourcing strategy for a business process must involve an analysis of three critical 

dimensions: 1. relative capability of the company in the process towards competitors and 

suppliers; 2. contribution of the process to competitive advantage of the company; 3. the 

potential of opportunism arising from outsourcing the process. Therefore, in general, a process 

should be kept in-house and not outsourced when one of these conditions occur: a. company 

has a strong relative capability position in that process towards competitors and suppliers; b. it 

gives a huge contribution to competitive advantage of the company; c. it is high the potential 
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for opportunism of the suppliers from the outsourced business processes. However, beyond 

this general prescription, the model suggests several alternative sourcing strategies for 

improving performance of a process, integrating other considerations and factors: possibility 

to replicate the competitive advantage of the competitors and suppliers; possibility that process 

likely diminish in importance in the future; the lack of capable suppliers; the feasibility of 

spinning off the process as a separate business of the company.  

The framework proposed by Becker and Zirpoli (2017), on the base of the case study Fiat 

Auto, “offers a novel solution for how to organize R&D outsourcing to protect against 

competence loss” (p. 26). It matches two interacting dimensions - the “level of 

interdependencies between component and the rest of the product” and the “component’s 

impact on overall product performance” through which “Fiat found more differentiated criteria 

for the make-or-buy decision that proved more informative than the usual considerations on 

costs or technical interdependencies that it had made before” (p. 30).      

The decision-making models previously discussed undoubtedly give a valuable 

contribution to understand in what circumstances outsourcing of a business process should 

occur. Advantage of these frameworks is to focus the attention on the core activities in 

outsourcing decision process. In addition, they provide comprehensive as well as practical 

decision-making models in analyzing outsourcing decisions. Even though, the frameworks did 

not taken into consideration an exhaustive set of key decision-making dimensions, the 

dynamic inter-related effects of their contemporaneous consideration, nor the specificity of 

NPD process, especially when a disruptive technology innovation occurs, involving both the 

product and the process.  These important limitations in the existing literature restrict the 

interpretive power and the recommendations of those frameworks. 

Some frameworks in literature take specifically in consideration the decision process in 

NPD activities outsourcing. Some of these take into consideration a limited and industry-

specific set of decision-making dimensions (Becker and Zirpoli, 2017). Others argue 

specifically on the antecedents influencing the innovation outsourcing and provide guidelines 

on how any single factor, as independent units of analysis, drives and influences the 

outsourcing decision process (Gooroochurn and Hanley, 2007; Calantone and Stanko, 2011; 

Liao et al., 2009; Griffith et al., 2009; Bertrand and Mol 2013). Therefore, they miss the 

concurrent interrelations among all the drivers of outsourcing and do not propose a 

comprehensive as well as practical multidimensional and integrated decision-making model 

useful for understanding and managing the outsourcing process especially when the 

technology disruption fosters the product and process innovation. Instead, some frameworks 

focus on a full description of stages (reasons for and against the outsourcing, supplier selection, 

iterative outsourcing process management) involved to make decision on innovation 

outsourcing (Rundquist and Halila, 2010; Liao et al., 2009). Ultimately, other frameworks 

analyze the decision criteria and process in outsourcing of manufacturing or operational 

activities (Fill and Viser, 2000; Mol et al., 2005; Dekkers, 2011; Hsiao et al., 2010; Mohanty, 

2009). Even these frameworks suffer the limits above argued: they do not consider 

contemporaneously all the criteria identified and the inter-related influences on the decision.  

The aim of this article is to improve the understanding of NPD outsourcing decision, and 

specifically on factors affecting it. The article proposes a multidimensional and integrated 

decision-making model in order to overcome the limitations aforesaid into explaining the 

outsourcing decisions of NPD activities. This model includes six interacting key dimensions 

that affect the choice of whether to outsource (buy) or keep in-house (make) NPD activities. 

These dimensions are rooted in the firm theories discussed in the theoretical background to 

this article. The fitting for the purpose of this decision-making framework is validated through 

the embedded and in-depth longitudinal case study B787, the most recent disruptive 
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technological product innovation in the commercial aircraft industry, fundamentally driven by 

materials technology innovation.  

 

4. Methodology 

In order to answer RQ stated in this article, a case study has been adopted as a research 

method (Yin, 2003). The use of a qualitative method allows effective data collection, which 

helps to understand complex issues and to further develop previous knowledge (Dubois and 

Gadde, 2002; Gummesson, 2005). 

The object of the case study is the Boeing 787 Dreamliner  (B787-8 in its first model). The 

B787 case study is not new in management literature (Cizmeci, 2005; Mahmoodi, 2009; Tang 

et al., 2009; Kotha and Nolan, 2005; Kotha and Srikanth, 2013; Elahi et al., 2012). The case 

study analysed in this article is a means for hypothesis testing. This article leverages on a 

deductive reasoning to establish whether a conceptual, theoretical decision-making model for 

the outsourcing of NPD activities actually works, combining theoretical hypothesis and facts 

to validate the theory (Johansson, 2003). 

The choice of the B787 case study is of interest for the following reasons. Firstly, the new 

aircraft is a disruptive technology product innovation within the industry because it adopts 

new material technologies that make it possible to meet future customer needs, change deeply 

the design and manufacturing processes. Secondly, it adopts a new approach to the outsourcing 

of NPD activities at industry level. Thirdly, it involved a broadly distributed multi-level supply 

network (Mena et al., 2013) in the NPD process, (Kotha and Srikanth, 2013; Niosi and Zhegu, 

2005). Further, it employs a new digital concurrent co-design platform (Enovia) to manage 

outsourcing relationships within the supply network (Cagliano et al., 2005). 

 The commercial aircraft industry is an appropriate research setting for the following reasons 

in particular. Firstly, this industry is characterised by high-intensity technological innovation, 

i.e., multiple technology platforms (materials, aerostructures, engines, systems, tools) that 

support the design and manufacture of an aeroplane. Secondly, in the industry, inter-firm 

outsourcing relationships in the industry make it possible to share business process investment 

risks and to achieve time compression in the development and launch of new planes on the 

market. Thirdly, in the industry, inter-firm outsourcing relationships involve suppliers located 

in several countries across an international network (Cao and Zhang, 2011).  

This industry is hierarchically organized in four main levels, in the form of a pyramid (Niosi 

& Zhegu 2005). First of all, at the top of the pyramid operate the so called Original Equipment 

Manufacturers (OEMs) or “prime contractors” - such as Boeing Co. and Airbus in the market 

of large and mid-sized commercial aircrafts, and Bombardier, Embraer, Leonardo-

Finmeccanica for regional jets - who carry out the design and the final assembly of aircrafts.  

These firms perform the role of system integrators into supply chain at worldwide; more 

specifically, they manage the relationships with the customers (marketing, sales and 

relationships capabilities), exploit the new market’s opportunities (sense making capabilities), 

define the product concept of new aircrafts (innovation capabilities), design the whole aero 

structure of the aircrafts and prototype them (design capabilities), coordinate the activities of 

the “small prime” strategic suppliers or tier-1 suppliers of the aircraft industry’s pyramid 

(project management and leadership capabilities), assembly the whole aircrafts with the parts 

or subassemblies designed and/or manufactured by the prime contractors (engineering 

capabilities for final assembling). Relatively to the airframe structures and subassemblies, in 

years past, the OEMs defined standards and technical specifications of production for the 

“small prime” contractors, who make the subassemblies in their care (operational outsourcing). 

In recent years, however, the “small prime” contractors have been directly involved for 

designing, building and delivering of complete airframe structure (for example, sections of 

fuselage, wings) and/or subassemblies (for example, landing gears), too; in addition, they 
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assume the market risk for any new aircraft launched on the market, through a mechanism of 

risk sharing (risk sharing contract). In other terms, by contract, each involved tier-1 strategic 

supplier receives payments for its participation share to the program only when the aircrafts 

ordered by the customers (airlines) are actually completed and delivered, out the bans of 

scheduled. Obviously, the risk sharing model to be successful is indispensable (but not 

sufficient!) that the suppliers involved are responsible for the delivery of complete 

subassemblies of the aircraft (i.e.: fuselage sections, wings, etc.), instead of small single parts, 

to mitigate the suppliers financial risks by the opportunity of higher potential revenues and 

profits (Tang & Zimmermann 2009). The system integrators outsource innovation activities 

for new product development project for three fundamental reasons: 1. the innovation 

activities are not strategic and have a low strategic risks (knowledge and capabilities 

appropriability). In this case the OEMs have as aim to reduce the costs, because of the lower 

labour rates in other countries that are candidates to outsource work, and to enhance profits 

and  flexibility of the innovation projects; 2. lack of technological capabilities and knowledge 

for innovation development. In this case the aim of OEMs could be to integrate and/or absorb 

complementary and indispensable capabilities of suppliers to carry out innovation 

development programs; 3. opportunity for the OEMs to growth the business in different 

countries and increase the market share over the world. Not infrequently, in fact, the choice of 

prime contractors is affected by so called “offset” strategies, indeed, the OEMs sign 

agreements with Governments of countries for the provision of aircrafts to the national airlines 

with the involvement of domestic suppliers in the designing and/or production of parts.  At the 

tier-1 of the pyramid, under the OEMs, operate the so called “small prime” contractors, 

companies which design and/or manufacture airframe structures, subassemblies, propulsion 

systems, on-board avionics, and other complex parts of an aircraft. They are codesign partners, 

because they work collaboratively with the OEMs since early design phase to develop and 

engineer new airplanes concepts. These firms of the supply chain have high technological and 

organizational capabilities to design and manufacture complex parts of an aircraft. The small 

prime contractors are medium-large global players but smaller than OEMs. They are the 

primary interlocutors of OEMs and, as we have already told, they assume the risk of innovation 

programs by sharing a portion of the costs of new aircrafts’ development (risk sharing 

partners). Some of the principal small prime contractors who have relationships with Boeing 

Co. on the 787 Dreamliner program are Leonardo-Finmeccanica (Italy), Spirit AeroSystems 

(USA), Kawasaki Heavy Industries (Japan), Vought Aircraft Industries (USA), Fuji Heavy 

Industries (Japan), Mitsubishi Heavy Industries (Japan), KAL-ASD (South Korea), Rolls-

Royce (UK), General Electric (USA). The small prime contractors, in recent years, participate 

directly to the development, design and manufacturing of new aircrafts. They have assumed 

the role of strategic partner of OEMs because have, over the time, developed internally specific 

technological and organizational capabilities for product innovation. The suppliers’ asset 

specificity and capabilities are factors that foster the OEM expectation on innovation 

implementation (Joshi, 2017) and their involvement in the NPD programmes. These tier-1 

suppliers have long-lasting and trustworthy relationships with the OEMs (since ‘50s as in the 

case of the Italian Leonardo-Finmeccanica). The tier-1 strategic suppliers, moreover, 

coordinate, as small primes, the relationships and the activities of all other “subcontractors” 

operating downward of the supply chain (tier-2). At this level (tier-2) of the pyramid works a 

concentrated number of suppliers at global level, generally small and medium sized firms that 

supply single component or parts. These subcontractors are supplier of “second level”, too, 

because generally they have not direct relationships with OEMs, but just with the small primes. 

In fact, these latter cannot carry out alone all the designing and manufacturing activities of 

new orders by OEMs. The subcontractors are specialized in the engineering and/or 

manufacturing of parts, and components. Generally, the tier-1 small primes develop standards 
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and technical specifications of production, which tier-2 suppliers have to follow to engineer 

and/or manufacture the work-package assigned. However, some subcontractors, with specific 

technological and organizational capabilities, can collaborate to the development and design 

of parts and subassemblies of new aircrafts, under the coordination of small prime (outsourcing 

of innovation activities). Therefore, they are supplying integrators because collaboratively 

integrate the capabilities of tier-1 small prime for design, fabrication and assembly of airplanes 

components. They have, also, the capabilities for development of tools and manufacturing 

processes, and the industrial competencies to produce with innovative materials (i.e. 

composite ones). These suppliers, in some cases, have direct relationships with OEMs both on 

innovation-based activities and on operational ones. Of course, the number of subcontractors 

with these innovation capabilities is very narrow.  Finally, at the tier-3 of the pyramid operate 

a wide number of small suppliers (“third level” suppliers) that manufacture in outsourcing 

single and technologically simple components or parts. Generally, tier-2 suppliers assemble 

the components produced by tier-3. In recent years, some tier-2 suppliers are trying to assume 

the role of small prime operating between OEMs and tier-3 SMEs of the supply chain. As we 

have highlighted above, the outsourcing relationships in the aeronautic supply chain – both 

innovation-based ones and operational ones – are hierarchically collaborative, top-down like. 

The role of tier-1 strategic suppliers is very important because they are business partners of 

innovative programs toward the OEMs, upward of the pyramid. The role of co-partner is 

increased over the last ten years. They, also, take place a strategic role because involve, 

coordinate and manage the innovative and operational activities of a numerous small and 

medium supplier operating downward of supply chain (the suppliers of “second” and “third” 
level). The tier-1 contractors have, also, the innovation capabilities to develop and 

manufacture internally own commercial aircrafts. This is the case of Italian Leonardo who is 

OEM, in partnership with Airbus, for the regional aircraft family, ATR (Avion de Transport 

Regionale). 

The B787 programme case study involves four firms on the commercial aircraft supply 

chain: the American Boeing Co. (USA), the Italian Leonardo-Finmeccanica S.p.A., Dema 

S.p.A., and Geven S.p.A. When we began the field research (2009) Leonardo-Finmeccanica 

had the company name Alenia Aeronautica. It changed in Alenia Aermacchi in 2012, and 

Leonardo-Finemeccanica in 2016. In the following, we will use the latter and current company 

name. These companies are representative organisational units on the supply chain in the 

commercial aircraft industry, and are organised in multi-tier, pyramidal form (Niosi, Zhegu, 

2005) as follows. At the first level of the pyramid are the OEMs (Original Equipment 

Manufacturers), system integrators or prime contractors (i.e., Boeing Co.). At the second level, 

there are the tier-1 small prime contractors (i.e. Leonardo-Finmeccanica S.p.A.). At the third 

level are the tier-2 subcontractors (i.e., Dema S.p.A., Geven S.p.A.), and at the fourth level, 

the tier-3 suppliers (SMEs manufacturing small components or part numbers).   

The B787 case study is an “embedded case study”. In fact, this empirical research involves 

several firms (one OEM, one tier-1 small prime contractor, and two tier-2 subcontractors) and 

several analysis units (senior management, supply chain managers, and programme managers 

committed to the B787 project). The case study also required an in-depth longitudinal 

examination or a systematic way of observing the development of the 787-programme, 

interviewing the managers involved, collecting qualitative data, analysing information, and 

interpreting and reporting results over a long period of time (2009-2012). When the empirical 

research started with the interviews (2009), the B787-8 Dreamliner project was still on going. 

In fact, the first flight test of the new plane rolled out on December 2010, with a delivery delay 

nearly three years behind schedule. 
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Figure 1. The hierarchical supply chain organization of commercial aircraft industry.  

 

Following Olsen’s model (2003), a triangulation (Denzin 1978) of qualitative techniques 

was implemented to explore RQ2. First of all, a narrative technique (Will et al., 1996) was 

used to interview the managers of each firm involved in the B787-8 Dreamliner project. This 

phase took place from 2009 to 2012 in two subsequent periods. Secondly, those same mangers 

provided proprietary documents in order to shed light on the subject investigated without 

informant subjectivity. Thirdly, mainly American articles in online newspapers and reviews, 

written by academics (Mahmoodi, 2009; Tang et al., 2009; Kotha and Srikanth, 2013; Elahi 

et al., 2012) and numerous industry experts were consulted.   

The empirical research design uses well-known criteria for judging the quality of the case 

study and the qualitative research methods (Kidder and Judd, 1986) adopted. Furthermore, the 

empirical research design incorporated a double checking system for empirical findings 

contributing to testing the internal and external validity of the research design respectively. 

Two phases of the ground checks were carried out with the senior and programme managers 

of tier-2 subcontractors involved in the case study (Dema and Geven).  

At the end of November 2010, a questionnaire was sent to the representative of the 787 

Supplier Management of Boeing Commercial Airplanes to provide in-depth information about 

some aspects of the outsourcing model adopted by the company for the B787 programme. The 

formal reply was as follows: “we respectfully decline to participate in the academic study 

because to answer the questions we would reveal proprietary information”. Boeing’s 

management refused us the interview even after a second formal request sent in March 2017 

for legal motives. Therefore, Boeing 787 Dreamliner was investigated using secondary sources 

such as the documents available on the Boeing Co. website, working papers (Mahmoody, 

2009), articles from specialist industrial reviews, business magazines, journals and blogs 

(Gates, 2006, 2011a, 2011b; Vittachi, 2003), earlier case studies (Cizmeci, 2005; Tang et al., 

2009; Cantone and Testa, 2012; Kotha and Srikanth, 2013; Elahi et al., 2012), and special 

reports (Peterson, 2011). Leonardo (tier-1 small prime partner) has contributed to arranging 

the case study making available internal documents, and information gathered from personal 

interviews with eleven managers involved in the 787 programme. Some of these managers had 

been engaged on the programme since the early design phase, which began in Everett, 

OEMs

Tier-1: 

Sub-assemblers;
Engine suppliers; 

Avionics suppliers; etc. 

Tier-2: producers of parts and 
components

Tier-3: subcontractors/suppliers

Mechanical equipments; airport transportation; 
steel works; not final assembling; surface 

treatments; painting; packaging; etc.

Boeing Co.; Airbus EU Consortium); 

Embraer (Brazil); Bombardier (Canada)

Leonardo (Italy); 

Mitsubishi (Japan); Kawasaki (Japan); 

Latécoère (France); GE (USA); 

Rolls-Royce (UK)

Concentrated number 

of suppliers, at global level

(generally, SMEs)

Many small suppliers,

located everywhere

Partnership risk sharing contract Partnership contract not risk sharing Order contract

• Boeing Co.

• Leonardo

• Dema

• Geven

Companies

involved in

the case study



12 
 

Washington, in 1998. Anyway, all the managers participate to this programme since its 

inception in January 2004.  Similarly, Dema S.p.A. and Geven S.p.A (both tier-2 

subcontractors) contributed to arranging the case study making internal documents and 

information gathered during personal interviews with their key managers available. All the 

interviewed managers of both firms have been involved on the B787 Dreamliner programme 

since its inception in 2004. A second set of interviews began in early January 2012 and was 

completed at the end of the same month. We interviewed two managers at Dema S.p.A., both 

respondents in the previous phase of field research, and three managers at Geven S.p.A.  

In the end, the personal interviews involved 16 managers, to a total of 24 hours. Some 

managers have been engaged on the programme since the early design phase and/or since its 

inception in 2004. All the managers interviewed have been involved on the B787 Dreamliner 

programme since its inception in 2004. Engaging managers with direct commitment on the 

B787 programme was the requirement to involve them for the interviews. 

 

5. The proposed conceptual decision-making model  

In order to answer RQ, this article proposes, and empirically validates, a multidimensional 

and integrated decision-making model, which includes six interacting key dimensions that 

affect the choice of whether to outsource (buy) or keep in-house (make) NPD activities. The 

key dimensions of decision-making in outsourcing, rooted in the firm theories discussed in the 

theoretical background to this article, set up an integrated outsourcing framework in which 

they are associated to one or more research propositions (RP) derived from the literature. Here 

below we illustrate the reasoning concerning decision-making dimensions and the related RPs.  

 
Table 1. The key dimensions of the selected outsourcing decision-making models in literature. A 

comparison with the model proposed in this article.  

 

1. Strategic importance (high or low). A successful product innovation project depends on 

“core” (high strategic importance) activities. “Non-core” (low strategic importance) 

activities, instead, are less relevant. The literature related to the sourcing strategies has already 

considered this decision-making dimension to be relevant (McIvor, 2008; Sislian and Satir, 

2000; Quinn, 1999, 2000; Quinn and Hilmer, 1994; Odagiri, 2003).  

RP1. “Non-core” product innovation activities are mainly suitable for outsourcing, while 

“core” ones are more eligible to be kept in-house. 

The decision-making dimension and the associated RP have theoretical roots in RBVT and 

CBCT frameworks. 

2. Technological discontinuity (broad or narrow). This dimension refers to the change that 

NPD projects bring about on the technological paradigm underlying their products (or their 

key large components) and/or processes. Discontinuity is broad if it substantially changes the 

technological paradigm of both product and process. It is narrow, on the other hand, if the 

change affects either the product or the process. Moreover, technological discontinuity refers 

to the introduction of radically new materials in product manufacture. As highlighted in the 

B787 case study, the adoption of new materials (carbon fibre and titanium in place of iron and 

aluminium) in the production of the new (B787) aircraft has caused a technological 

discontinuity that involves both the key large components of the product (i.e., aerostructures) 

and the key processes (i.e., design and manufacturing). For this reason, B787 is a disruptive 

technological product innovation, fostered by the adoption of a new materials technology. The 

literature related to the outsourcing strategies has never considered this decision-making 

dimension to be relevant. It has considered a derived (or effect?) dimension, the technology 

uncertainty, that is, the difficulty to accurately forecast the technological paradigm shift and 

the requirements to governance it (Walker and Weber, 1984).  
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3. Technological discontinuity affects the technological domain, namely, the process 

technology that a NPD project impacts on. The literature related to the outsourcing strategies 

has never considered this decision-making dimension to be relevant, if not in terms of derived 

dimension, the technology uncertainty. The technology domain might be familiar or 

unfamiliar with the firm’s expertise and capabilities. Examples in the case of aircraft 

production include design and manufacturing of the aerostructures (i.e., fuselage or sections 

of fuselage, wings, stabiliser, and doors), engines, avionics, and interiors, representing 

technological domains. Therefore, a product innovation activity is core-domain since it a) 

interiorises the key capabilities of the NPD process, b), it leverages the technological domain 

in which the firm has a huge capability base, and c), it creates, maintains and dynamically 

improves competitive advantage in the industry. In the aircraft industry, for instance, the final 

assembly or design configuration of the full fuselage of an aeroplane are examples of core 

domain activities to be necessarily kept in-house, especially when it is crucial to its survival. 

Other product innovation activities might be considered core-domain related inasmuch they 

are connected to the core-domain activities by means of technological complementary ties 

(i.e., design and manufacturing of key large aircraft components, such as individual fuselage 

sections or wings; pre-assembling key large components). Moreover, these activities can 

hardly be shared out, unless there is a high knowledge and capabilities spillover risk (risk of 

appropriability) or there are inefficiencies arising from the design and operation processes. 

NPD activities, on the other hand, are core-domain outside if they are strategic for innovation, 

but do not belong to any technological domain belonging of the firm’s core capabilities (i.e., 

design and manufacturing of aeroplane engines, avionics, systems, interiors).  

As long as the technological domain is under control, the firm should have absolute leadership 

and governance of NPD core-domain activities. To avoid knowledge and capabilities spillover 

(risk of misappropriation by the market), and/or inefficiencies related to NPD core-domain 

activities, the firm should keep in-house the core-domain related activities too. Nevertheless, 

core-domain related activities could be outsourced when the following circumstances occur. 

First, the existing suppliers have the right resources and capabilities to satisfy the quality, time-

to-market and cost targets established by the NPD project. Secondly, the firm adopts effective 

mitigation strategies to control the outsourcing risk in terms of knowledge and competences 

spillovers and opportunistic behaviour by suppliers. Thirdly, overwhelming competition 

forces the firm to reach a faster time-to-market and lower costs, which cannot be achieved if 

the NPD activities take place internally. Fourthly, the budget of an NPD project is not adequate 

to sustain the costs and investments of all the core activities.  

Clearly, outsourcing the NPD core-domain outside activities should involve the best-in-class 

suppliers in terms of core competences.  

RP2. When there is broad technology discontinuity in product innovation activities, in the 

presence of an unfamiliar technological domain, the firm undertakes unexplored growth paths, 

which are complex and risky to manage internally. In this case, the decision to outsource is 

the most advisable. Conversely, when discontinuity is broad and familiar, the technological 

change is more consistent with the current capabilities and knowledge base of the firm. In this 

case, the most suitable decision is to keep in-house the NPD activities 

The decision-making dimensions above discussed and the associated RP have theoretical roots 

in the TCET, CBCT and DCT frameworks. The last two entail, to some extent, evolutionary 

changes to the combination of resources and competences of the firm, and ones of the supply 

partners play a relevant role into NPD projects. In addition, to the consistency of the 

technological domain with the technological capabilities of the firm and the need to modify 

them. The former, instead, because when the technology discontinuity is broad the 

performance risk of  the NPD project - in terms of quality, time to market and cost performance 
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- contracting with supply partners is lower than developing activities internally (Swan and 

Allred, 2003; Calantone and Stanko, 2007).  

4. Market competitive pressure (high or low), in terms of product quality, cost performance, 

but in particular of time-to-market. Calantone and Stanko (2011) put in evidence a no 

consensus in the literature about the relationship between cost saving and external innovation 

contracting. Some empirical findings suggest no relation between cost saving and external 

innovation contracting (Kessler et al., 2000), or a negative association (Audretsch et al., 1996; 

Veugelers and Cassiman, 1999; Swan and Allred, 2003) or that the cost saving is very marginal 

(Huang et al., 2009). Instead, case-based researches (Quinn, 1999, 2000; Barragan et al., 2003; 

Piachaud, 2005) assert the relationship between cost saving and external innovation 

governance. Stanko and Calantone (2007), indeed, argue a positive association between higher 

profit margins and externalization of innovation activities, in particular in high-tech industries, 

yet demonstrated by Audretsch et al. (1996).   The literature related to the governance of 

innovation outsourcing has given little relevance to the time-to-market as decision-making 

dimension (Stanko and Calantone, 2011).  

RP3. When competitive and environmental pressure requires higher product quality, faster 

time-to-market, and/or lower costs, the firm is recommended not to outsource its core domain 

activities within the NPD process. However, under these circumstances, if suppliers achieve 

superior performance in terms of cost, quality, and/or time-to-market, there should be a 

consistent decision to outsource NPD core-domain related activities.  

The decision-making dimension and associated RP have their theoretical roots in the TCET 

framework. 

5. Strategic risk (high or low). The greater the disruptive level of product innovation, the 

higher the risk. In fact, breakthrough product innovations are riskier than incremental ones. A 

fair evaluation of the strategic risk determinants – the operational and structural risk (Aron and 

Singh, 2005), the risk impact and the likelihood of opportunistic behaviour by partners 

(Williamson, 1975; Nakamura and Odagiri 2005; Steensma and Corley, 2000; Veugelers and 

Cassiman, 1999; Love and Roper, 2005; Gooroochurn and Hanley, 2007), market (Robertson 

and Gatignon, 1998; Audretsch et al., 1996; Love and Roper, 2005; Gooroochurn and Hanley, 

2007) and technological uncertainty (Ulset, 1996; Swan and Allred, 2003; Calantone and 

Stanko, 2007; Nakamura and Odagiri, 2005; Geyskens et al., 2006;) - is crucial in making the 

decision to outsource in NPD activities. Given a high strategic risk, outsourcing can be a viable 

choice only if the sourcing company adopts an appropriate risk mitigation strategy (Liao et al., 

2010). This means involving trustworthy and longstanding suppliers, arranging contractual 

agreements relating to the most critical aspects of the outsourcing relationships (i.e., the use 

of licenses, property rights on patents deriving from the innovation project, exchange and 

access to proprietary resources, etc.), and/or the precise definition of the work packages for 

the suppliers in order to include the autonomy of any partner. The literature related to the 

sourcing strategies has already considered this decision-making dimension to be relevant 

(Quinn and Hilmer, 1994; Quinn, 1999; Sislian and Satir, 2000). 

RP4. When the strategic risk is high, the recommended decision is to keep in-house the NPD 

activities. On the contrary, activities outsourcing) is preferred.  

The decision-making dimension and associated RP have their theoretical roots in the CBCT 

and TCET frameworks (we consider the propriety rights framework into the TCET).  

6. Capabilities base (broad or narrow). The capabilities base of a sourcing organisation can 

be broader or narrower than those of existing competitors and suppliers. The literature related 

to the sourcing strategies has already explicitly considered this decision-making dimension to 

be relevant (Sislian and Satir, 2000; McIvor, 2008). 

RP5. When the firm has fewer capabilities than its competitors and suppliers, it may be 

advisable to outsource NPD activities. Otherwise, when the firm has a broader capabilities 
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base than its competitors and suppliers, and this condition is sustainable over time, 

outsourcing may not be a priority. Of  course, where the firm have the ability to develop 

internally valuable resources and need to protect them against appropriability risk by the 

partners, to keep in-house the innovation activities is a recommended decision (Swan and 

Allred, 2003). 

The decision-making dimension and the associated RP have their theoretical roots in the 

CBCT framework. 

 

The six key dimensions discussed above led to setting up a conceptual, integrated decision-

making model to analyse the outsourcing decisions of NPD activities. This integration makes 

it possible to recognise the influential relationships among the strategic dimensions, such as 

between them and the coupled RPs, working out and managing the complexity of the decision-

making process in NPD activities outsourcing. 

In the following (Figure 1), the four quadrants (1, 2, 3, and 4) of the decision-making model 

are briefly discussed. 

 
  

Figure 1. The outsourcing decision-making model for NPD activities. 

 

 

1. Outsourcing core innovation activities (buy). Quadrants 1, 2 and 3 of the model make it 

possible to take outsourcing decisions on NPD activities. Quadrant 1 - arranged into 

sections 1, 2, 3 and 4 - shows an unreal hypothesis. On the other hand, core-domain related 

NPD activities (the design and manufacture of large components of aeroplanes, such as 

wings and fuselage sections, and the pre-assembly of key large components), could be 

positioned in section 5, 6, 7 and 8. The profile of these activities would suggest keeping 

them in-house. However, when overwhelming competitive pressure imposes faster time-to 

market and/or lower costs for product innovation projects (sections 5 and 6), that the firm 

cannot achieve all alone, outsourcing might be a necessary decision, even implying a high 

outsourcing risk (section 5). In this case, while suppliers should be able or empowered to 

perform innovation activities in line with the established targets (quality, time to market 

and/or cost), the firm would manage the outsourcing risk through appropriate mitigation 

strategies. The sections 5 and 6 alternatively consider both the sourcing choices (keep in 

house, outsource) for core-domain related NPD activities. Indeed, the sections 5 and 6 

alternatively consider both sourcing choices because the core-domain activities (design of 

the whole aircraft, final assembly of the complete aircraft) can be positioned within them 

too. These activities are always kept in-house, independently of whether the competitive 
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pressure is high or low. Quadrant 2 - sections 1, 2, 3 and 4 - recognises the position of the 

core-domain outside NPD activities (avionics, engines, interiors, systems). Since the firm 

is unfamiliar with the technology domain, outsourcing is necessary. One of the strategic 

aims of the firm should be to leverage the innovation capability and knowledge bases of the 

supply network in order to improve the performance of the NPD process. If the outsourcing 

risk is high (sections 1 and 4), the adoption of an effective mitigation strategy is needed. 

Moreover, core-domain and core-domain related activities, as envisaged by sections 5, 6, 

7 and 8, must be outsourced (the capabilities base of the firm is narrower than competitors 

and/or suppliers). A subtle distinction should be made with regard to the activities in section 

8 that alternatively considers both the sourcing choices (outsourcing, keep in-house). Since 

competitive pressure is low, if the firm can readily overcome an existing gap in the 

technological capabilities, the activities should be kept in-house. On the contrary, 

outsourcing these activities is a necessary decision. Sections 2 and 3 of quadrant 3 envisage 

core-domain and core-domain related NPD activities. In this case, outsourcing is the 

recommended choice (the capabilities base of the firm is narrower than competitors and 

suppliers). For the NPD activities positioned in section 1, outsourcing would be advisable 

because the competitive pressure is high so the capabilities gap in relation to competitors 

and suppliers is hard to fill in the short term. However, when this situation occurs, an 

appropriate mitigation strategy is required. Finally, the firm should keep in-house the NPD 

activities positioned in section 4 only if the technological capabilities gap is not huge, and 

it can be filled to achieve competitive performance in a closer time. Otherwise it is more 

suitable the outsourcing option. 

2. Keep in-house the core innovation activities (make). This option involves “core” or 

“core related” activities that are highly important for the success of NPD projects as well 

as the competitive advantage of the firm within the industry. In this case, quadrants 1 and 

4 in Figure 1 show the NPD activities to be kept in-house. Sections 5, 6, 7 and 8 of quadrant 

1 identify NPD core-domain activities. Because the firm owns broader technological and 

organisational capabilities than its competitors and/or suppliers, NPD activity performance 

would be best achieved in-house. This strategic choice is particularly advisable because of 

the firm’s familiarity with the technological domain. In this case, competitive pressure is 

not a discriminating dimension in the decision. Moreover, sessions 5, 6, 7 and 8 recognise 

core-domain related NPD activities too. When the competitive pressure in terms of higher 

quality, faster time-to-market and/or lower costs is not overwhelming (sections 7 and 8), 

the profile of these activities would suggest keeping in-house them because the firm has the 

time and capabilities to handle the outsourcing risk carefully. Finally, quadrant 4 

recognises the core-domain and core-domain related activities to keep in-house because 

the NPD project causes a narrow technology discontinuity and affects familiar technology 

domains. In addition, the firm owns broader technological and organisational capabilities 

than its competitors and/or suppliers. In this case, competitive pressure is not a 

discriminating dimension in the decision. 

  

6. Findings 

Boeing 787 Dreamliner is a mid-sized, wide-body, twin-engine, highly fuel-efficient 

commercial aircraft. Boeing Co. launched the B787-8 programme (the first version of the 

B787 airline family) in January 2004. The supply partners’ integration into the new 

programme began with the early-stage product concept definition (1998). Boeing selected 

their supply partners based on their specific capabilities. The following quotations from the 

interviews with managers underline this result. 
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 “The project started in 1998, and the product concept was developed. Leonardo was involved in 

the concept development team, named ‘Partner Council’, on account of its capabilities in the design 

and manufacturing of plane structure components. Similarly, other prime global contractors, such 

as the Japanese firms, were involved in the “Partner Council” on account of the specific 

organisational and technological capabilities they were able to bring into the programme” 

(Leonardo’s Engineering Department manager interview) 
 

“Supplier integration into the development and the design of the B787 is significant … the suppliers 

helped us to develop and understand technologies and options for the aeroplane as we went through 

early-stage product concept development" (Boeing development interview, Peterson, 2001).  

 

In the early stage of product concept development, control of Boeing over tier-1 strategic 

suppliers was complete, in order to protect itself from competences and knowledge spillover 

(appropriability) phenomenon. The top-tier partners - co-located at the Everett plant in 

Washington (USA) - worked separately on the individual Boeing 787 Dreamliner engineering 

work packages. The following statement by one of the managers interviewed underlines this. 

 
“The participation of the top-tier suppliers in the “Partner Council” gave all the partners 

horizontal visibility of who was involved on the programme, but not what the collaboration with 

Boeing consisted in. In this phase, we did not know what the Japanese firms were working on - in 

terms of technological solution and calculus model - nor what they had to produce once the final 

product concept was ‘crystallized’” (Leonardo’s Engineering Department manager interview).  

 

The B787-8 programme required huge product innovation activity outsourcing in order to 

leverage specific resources (engineers, engineering activities, technologies, laboratories and 

testing and certification activities) and technology competencies (engineering and production 

of parts in carbon fibre) from the supply partners throughout the world. The B787 programme 

has huge implications regarding the identification and governance of key competencies, and 

their dynamic reconfiguration among network partners during the NPD project life cycle. The 

following quotation by one of the managers participating in the interviews underlines this 

aspect. 

 
“Boeing’s logic was to co-develop the new frontier of aerostructures materials, systems and engines 

with its top-tier supplier partners and to co-create a technological breakthrough in the aircraft 

industry. These changes brought about huge innovation in the design and manufacturing processes 

too. During early-stage product concept development, Boeing’s aim was to explore - on the global 

supplier market, not only aeronautical ones - the capabilities to design and work composite 

materials, and this was the innovation focus of the B787 programme. In the field of aerostructures, 

Leonardo contributes the designing and technological capabilities of a horizontal fuselage 

structure that minimizes the number of assemblies on the basis of “one-piece barrel section” 
process technology and competencies on the central stabilizer” (Leonardo’s Engineering 

Department manager interview).  

 

Boeing Co. kept in-house its core competencies and knowledge of the airframe and 

engineering for final assembling. All the tier-1 strategic suppliers were involved on the co-

design of complete large aerostructure components (i.e., fuselage sections, wings, stabilizers). 

B787 is co-developed with 14 of the world’s most skilled top-tier partners (Figure 2), 

responsible for designing, manufacturing and delivering complete key large components (i.e., 

fuselage sections, wings, horizontal and vertical stabilisers, doors), which are assembled at the 

final assembly plant in Everett, Washington (USA). Boeing has selected outsourcing partners 

who possess heterogeneous, complementary and superior resources (Odagiri, 2003; Howells 

et al., 2008). These strategic partners have long lasting and trustworthy relationships with 
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Boeing Co., in some case (Leonardo-Finmeccanica) since ‘50s years. The cultural and 

organizational affinity gained over the time with tier-1 supply partners reduce the OEM’s 

behavioural uncertainty and, consequently, the perception of transaction costs of the 

innovation project (Joshi, 2017). All the strategic suppliers are involved on the programme as 

risk-sharing partners; therefore, they are large firms with a strong financial and organizational 

structure, needed requisites to sustain the scale of innovation project.  

Boeing decided to change its basic assembly approach on the B787 Dreamliner programme. 

Rather than receive various individual parts from hundreds of suppliers and assemble them at 

its assembly plants in the USA, it engaged its top-tier suppliers to design, assemble and deliver 

complete subsystems (Tang et al., 2009; Kotha and Srikanth, 2013). Therefore, tier-1 suppliers 

selected for the B787 Dreamliner programme had the responsibility of providing a higher level 

of systems and aerostructures with the cooperation of their own supply network (tier-2 and 

tier-3). Thanks to the new outsourcing approach, Boeing brought together the completed large 

components and integrated systems delivered by tier-1 suppliers (assembling process 

innovation) at its final Everett (USA) assembly plant. This technique reduces the final 

assembly lifetime to only three days (a quarter of the time traditionally indispensable for the 

Boeing final assembly process, and the number of employees at the final assembly plants). 

The choice to reorganise the supply network was intended to: a) outsource more to small 

primes, b) reduce the direct supply base, delegate more, and focus more on core activities, c) 

reduce financial risks, sharing it with network partners through risk sharing contracts, d) 

increase design and manufacturing capacity without incurring additional costs, leveraging on 

supply partner processes (Tang et al., 2009). The following statement from a manager 

interview underlines this. 

 
“It would have been very difficult to design and produce B787-8 internally. The numbers of aircraft 

to design and produce, the scale of costs and investments were too large to be managed internally, 

also because the delivery times were very close” (Geven’s manager interview).  

 

Boeing’s supply agreement with the tier-1 suppliers is a risk-sharing contract, a kind of 

hybrid contracting with high-powered incentives to obtaining real-time responsiveness from 

the parties (Williamson, 2008). It is a huge strategic change in supply network management 

(innovation of the supply network management process), because the risks and benefits of 

building the new aeroplane were shared between Boeing and the supply partners. The latter 

receive payment for their activities relating to the assigned vertical packages (designing and 

manufacturing of complete subassemblies) only when the B787 customer (airlines) orders are 

fulfilled. A web-based open architecture ( Enovia”) makes it possible to apply the concurrent 

engineering model on a global scale in the supply chain (Quesada et al., 2006, Koufteros et 

al., 2001, 2002), enables collaboration in the supply network (Fawcett et al., 2011), and 

coordination of the suppliers’ activities and their visibility (Kehoe and Boughton, 2001), with 

advantages for the innovation process (Huston and Sakkub, 2006). This web-based co-design 

platform also provides the advantages of the “24 hour knowledge factory” model (Mahmoodi 

2009), allowing timesaving compared with the sequential engineering approach (design 

process innovation, supply chain relationship management innovation, knowledge 

management innovation). The following quotation from a manager participating in the 

interviews emphasises these results. 

 
“The digital co-design model adopted by Boeing will be the new model for managing and 

transferring know-how on aerostructure on the supply chain, together with specific knowledge 

about production and co-design processes” (Geven’s manager interview). 
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Finally, the new strategic approach to outsourcing strategies has radically changed Boeing 

Co. partnership model and the relationships inside its supply network, as underlined in the 

following quotation. 

 
“The metamorphosis of the major aircraft manufacturers into system integrators has brought 

radical changes in the industry. Currently, it is expected that suppliers be “vertical” partners, 

collaborating on all industrial processes from design to manufacture as well as sharing strategic 

decisions with the prime manufacturer. The difference between partners and suppliers is the ability 

to create complete systems, a consolidation of efforts that enables a group of partner companies to 

act as “small prime contractors” capable of designing and producing complete systems to be 

delivered to the final integrator, such as Boeing and Airbus, that tend increasingly to act as system 

integrators on large scale. A transfer of responsibilities and activities from the prime manufacturer 

to a smaller number of tier-1 manufacturers characterizes the changes taking place in the supply 

chain. The partnership model, as utilized by Boeing for the B787 airframe, dramatically changes 

the traditional relationships between various entities in the supply chain. Boeing is transforming 

itself from a jet manufacturer into a large-scale systems integrator, a company that projects, sells 

and supports new aircraft, but actually defines and produces very few of the components employed 

within them. With the B787, Boeing has moved all the assembly of major subassemblies to the 

suppliers, keeping internal only a light final assembly line. Major suppliers, such as Leonardo, are 

taking responsibility for designing, producing and delivering fully equipped sections of the airplane 

to the Boeing 787 final assembly line” (Leonardo’s Chief Operating Officer interview). 

 

 

 
The company name of Alenia is changed in 2016 is changed in Leonardo Finmeccanica 

 

Figure 2. Boeing 787-8 workflow sharing. Source: Kotha and Nolan 2005; Boeing Company. 

 

 

7. Discussion 
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The findings of the case study highlight that the sourcing strategy for NPD activities 

relating to the B787 programme can be identified in three quadrants of Figure 2 (quadrants 1, 

2, 4). Those activities are core-domain, core-domain related, and core-domain outside ones. 

Some sections in the quadrants (section 5, quadrant 1; section 8, quadrant 2) alternatively 

consider both the sourcing choices (outsourcing, keeping in-house) because, in harmony with 

the B787 case study findings, more kinds of NPD activities can be positioned within them. 

 

 
Figure 2. The sourcing strategy for NPD activities relating to the B787. The finding of the case study. 

 

 

 

 Thus, the (out)sourcing decisions of Boeing Co. were as follows. 1. Keep in-house (make) 

the overall design configuration (core-domain activity) of the new B787 aircraft (quadrant 4, 

sections 1, Figure 2). 2. Keep in-house the digital concurrent co-design technology platform 

(Enovia) (core-domain related activity) for coordinating and managing the designing 

processes (core domain activity) of the tier-1 small prime contractors and their tier-2 sub-

contractors involved on the programme (quadrant 1, section 5, Figure 2). 3. Outsource (buy) 

major aircraft subassemblies (core-domain related activities) (quadrant 1, section 5, Figure 2). 

In fact, Boeing assigns to its global small prime contractors the design and assembling of 

complete key large components by themselves and these are then delivered to Boeing’s final 

assembly plants in Everett (USA). According to the mainstream literature, these kinds of 

activities are to be kept in-house. However, the choice to outsource them to tier-1 suppliers 

was fundamentally driven by the need to regain, as soon as possible, its leadership standing in 

the industry, which had been lost to Airbus. Launching an innovative commercial plane at 

competitive costs and in a shorter time-to-market period (the scheduled time-to-market was 

three years, a very short time compared with the consolidated standard in the industry) was 

Boeing’s challenging objective with the B787 programme. In other words, high competitive 

pressure played a relevant role in the outsourcing decision. 4. Keep in-house the final 

assembling and pre-assembling of the large components (core-domain activity) designed and 

manufactured by the small prime contractors (quadrant 4, section 1, Figure 2). 5. Outsource 

all the core-domain outside activities on account of the broad technology discontinuity and 

their unfamiliar technology domain (quadrant 2, sections 1-2-3-4, Figure 2). 
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and vertical stabilisers, etc. 

Quadrant 2, sections 1-2-3-4: outsource all the core-domain outside activities (i.e., interiors, avionics, engines, systems)
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Instead, the decisions of Boeing’s tier-1 suppliers (i.e., Leonardo-Finmeccanica) were as 

follows. 1. Keep in-house (make) the designing and assembling complete key large 

components (core-domain activities) (quadrant 4, section 1, Figure 2). 2. Outsourcing (buy) 

to tiers-2 subcontractors (i.e., Dema) the design and manufacturing of single parties and 

components of major aircraft subassemblies (core-domain related activities) (Quadrant 1, 

section 5. Figure 2). 3. Outsourcing to tiers-2 subcontractors (i.e., Geven) the designing, 

manufacturing and assembling of interiors, systems, and any other activity having a broad 

technology discontinuity and unfamiliar technology domain (quadrant 2, section 1, Figure 2).  

Indeed, the new outsourcing model between Boeing and tier-1 suppliers (i.e., Leonardo-

Finmeccanica) was applied between the latter and tiers-2 sub-contractors (i.e.: Dema, Geven). 

In fact, the latter were responsible, differently by the past, of complete work packages, 

involving both the design and manufacturing of single parties and components of major 

aircraft subassemblies.  In the past, the tier-1 gave to its subcontractors detailed designs of 

components to produce. The latter have to manufacture the components in accordance with 

the design, and the scheduled costs and time.  Of course, the same Boeing Company, in 

accordance with its “Boeing Quality Management System for Suppliers” document, certifies 

the processes of tiers-2 sub-contractor (design, manufacturing, administrative, and support 

organization). 

The interpretation and generalisation of the findings arising from the embedded and in-

depth case study Boeing 787-8 Dreamliner make it possible to confirm the five research 

propositions (RPs 1-5) coupled with the six dimensions of the decision-making model deriving 

from RQ established in this article. Moreover, the case study makes it not only possible to 

validate RQ but to demonstrate how the model is well suited to explain the sourcing strategies 

related to the Boeing 787-8 Dreamliner case study. The B787 Dreamliner programme is an 

interesting case study of disruptive technology product innovation and outsourcing 

collaborative relationships in a supply network. However, it has not been an immediate success 

story in terms of execution and project management. In fact, the first flight test of the Boeing 

787-8 Dreamliner took place three years behind schedule. Thirteen articles dealing with the 

programme’s shortcomings (Bellmann et al. 2010; Elaih et al., 2012) have identified the 

recurrent causes of delays. All the articles, published between October 2007 and October 2009, 

contain seventy causes of delay, prevalently related to engineering and organisational 

problems. With the new versions of the aircraft (B787-9 e B787-10 Dreamliner), Boeing 

attempted to solve the engineering and organisation problems that had emerged with the first 

version of the aircraft (B787-8), and to centralise the core processes influencing performance 

in the programme (quality, costs, lead-time). This was the reason why Boeing acquired Global 

Aeronautica and Vought, the tier-1 suppliers located in South Carolina (USA), and the 

companies responsible for the pre-assembling process. The choice to move the supply chain 

back to the USA was driven by the same logic, forcing the small prime partners to have greater 

recourse to American tier-2 suppliers.  

The Boeing NPD outsourcing model definitely needs improvement in the execution and 

project management phase. However, decisions pertaining to the strategic outsourcing of 

innovation activities are irreversible, as emphasised in the following quotation from a Boeing 

manager during an interview. 

 “In retrospect, our 787 game plan may have been overly ambitious, incorporating too many firsts, 

all-at-once changes in the application of new technologies, in revolutionary design-and-build 

processes, and in increased global sourcing of engineering and manufacturing contents. [….] While 

we clearly stumbled in the execution, we remain steadfastly confident in the innovative achievements 

of the airplane and the benefits it will bring to our customers. […] The outsourcing decisions made 

on the 787 are a natural evolution of the work done at Boeing Commercial over the recent years 
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[…] We are satisfied with the general direction. However, there are a few things we would change 

on the 787 over the years” (Boeing’s manager interview, Peterson, 2011). 

8. Management implications  

Companies increasingly consider NPD process as a collaborative effort, shared out among 

the several players with high potential to create value throughout the supply chain network 

(Emden et al., 2006), even if they are globally located (Von Haartman and Bengtsson, 2015). 

In adopting appropriate risk strategies, they challenge the traditional assumption that core 

business activities must always stay inside the innovating firm. In the integration of a supply 

network into the disruptive NPD process, in particular when it is globally widespread, web 

technologies (Tarofder, 2013; Fawcett et al., 2011) are useful enablers of virtual platforms for 

implementing and integrating activities, resources, competencies and explicit knowledge 

(Polany, 1966), wherever they are located.  

The competitive pressure of the innovation context – expressed in terms of shorter time-to 

market, lower costs and investments sharing -  influence the firm’s (i.e.: Boeing, tier-1 

suppliers) choice to radically change the outsourcing model of disruptive innovation project.  

Outsourcing involving NPD disruptive activities is an on-going process. The firm has to adopt 

an effective learning plan in order to overcome and mitigate failures. In other words, the firm 

has to be prepared to develop and redefine its own outsourcing capabilities, so important in 

the disruptive product innovation processes, when these are outsourced (Pratap, 2014).  

Despite the suggestions of the mainstream literature, the firm’s NPD core-domain related 

activities can be outsourced even when the strategic risk is high and the firm has internal 

competencies broader than those of the competitors and/or suppliers. This is a recommended 

choice especially suitable when the competitive pressure is high, the firm has a valuable supply 

network and adopts an effective risk mitigation strategy.   

The firm should keep in-house all the core-domain and core-domain related activities, as 

suggested by the mainstream literature. 

The outsourcing of an NPD project, fostered by disruptive technologies, allows several 

strategic objectives to be reached as follows. Firstly, reducing costs and project duration, and 

optimising design and production risk at country level. Secondly, leveraging the best-in-class 

technologies, resources and competencies in the supply chain network. To this end, it is 

necessary to have and implement a good methodological approach for selecting strategic 

partners (Guertler and Lindemann, 2016). Thirdly, controlling, accessing and managing the 

widespread competencies within the supply chain. Fourthly, leveraging the proprietary digital 

co-design digital platform to define the process standards to be implemented along the entire 

supply chain network, using the same digital platform as a knowledge management tool inside 

the supply chain. Lastly, dynamically reconfiguring the resources, competences, and 

competitive advantage base of the firm and its supply network.  

 

9. Limits and directions of future research  

The goal of this research is to provide valuable empirical evidence from the B787-8 case 

study on which to build and test an integrated and practical decision-making model regarding 

the outsourcing of NPD activities, when disruptive technologies foster product innovation 

projects. However, it contains some limitations calling for further deepening, the first of which 

is that the tier-1 and tier-2 supply partners involved in the research are limited in terms of 

number and country of origin (all Italian companies). Secondly, when the empirical research 

was being carried out, Boeing refused to grant interviews with the senior and programme 

managers involved in the B787 programme, nor did it provide access to internal documents. 

At the time, the programme (B787-8) was in a very critical phase in terms of lead-time delays 

and technical problems. The changes in outsourcing strategy over time (what possible changes 
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in the B787-9 and B787-10 programmes compared with B7878?) and the reasons for the three 

years delay in the B787-8 programme compared with the scheduled time-to-market are further 

issues to be investigated. Thirdly, a quantitative survey should be used to test the empirical 

findings in this article, overcoming the limitations of the B787 case study, using only a 

qualitative approach. Finally, the sourcing decision-making model has been tested only for 

aircraft industry and the B787 programme.  If it is suitable to analyse other NPD projects, both 

in the same and in other high technology based industries (i.e., automotive, biotech, 

pharmaceutics, ICT), might be the aim of a new future research. 

 

References 
Aagaard, A. (2017), “Facilitating Radical Front-End Innovation Through Targeted HRM Practices: A 

Case Study of Pharmaceutical and Biotech Companies”, Journal of Product Innovation Management, 

34(4), pp. 427–449 

Ambos B., & Ambos T.C. (2011), “Meeting the challenge of offshoring R&D: an examination of firm- 

and location-specific factors”, R&D Management, 41 (2), pp. 107–119. 

Arnold, U. (2000), “New dimensions of outsourcing: a combination of transaction cost economics and 

the core competencies concept”, European Journal of Purchasing & Supply Management, 6 (1), pp. 

23-29. 

Aron R., & Singh J.V. (2005), “Getting offshoring right”, Harvard Business Review, 83 (12), pp. 135–

143 

Audretsch, D.B., Menkveld, A.J. and Thurik, A.R. (1996) The decision between internal and external 

R&D. Journal of Institutional and Theoretical Economics, 152, 3, 519–530. 

Azadegan, A., Dooley, K.J,  Carter, Ph. L, & Carter, J.R. (2008), “Supplier innovativeness and the role 

of interorganizational learning in enhancing manufacturer capabilities”, Journal of Supply Chain 

Management, 44 (4), pp. 14–35. 

Baden-Fuller, C., Targett, D., & Hunt, B. (2000), “Outsourcing to outmanoeuvre: outsourcing re-

defines competitive strategy and structure”, European Management Journal, 18(3), pp. 285-295. 

Barczak, G., Griffin, A., & Kahn, K, B. (2009), “PERSPECTIVE: Trends and Drivers of Success in 

NPD Practices: Results of the 2003 PDMA Best Practices Study”, Journal of Product Innovation 

Management, 26 (1), pp. 3-26. 

Barney, J.B. (1991). “Firms resources and sustained competitive advantage”, Journal of Management, 

17, pp. 99-120. 

Barragan, S., Cappellino, C., Dempsey, N. and Rothenberg, S. (2003) A framework for sourcing 

product development services. Supply Chain Management, 8(3-4), pp. 271–280. 

Becker, M.C., Zirpoli, F. (2017), “How to Avoid Innovation Competence Loss in R&D Outsourcing”, 

California Management Review, 59(2), pp. 24-44. 

Bellmann J., Knorr A., & Schomaker R., (2010), Airlines, Factors Influencing Time and Cost, 

Overruns”, Aircraft Projects. 
Bertrand, O., & Mol, M. J. (2013), “The antecedents and innovation effects of domestic and offshore R&D 

outsourcing: The contingent impact of cognitive distance and absorptive capacity”, Strategic Management 

Journal, 34(6), 751-760. 
Cagliano, R., Caniato, F., & Spina, G. (2005), “Reconsidering e‐business strategy and the impact on 

supply chains”, International Journal of Operations & Production Management, 25 (12), pp.1328– 

1332. 

Calantone, R.J., & Stanko, M.A. (2007), “Drivers of Outsourced Innovation: An Exploratory Study”, 

Journal of Product Innovation Management, 24, (3), pp. 230-341. 

Cánez, L. E., Platts, K. W., & Probert, D. R. (2000), “Developing a framework for make-or-buy 

decisions”, International Journal of Operations & Production Management, 20(11), pp. 1313-1330. 

Cantone, L. & Testa, P. (2012), “The strategic outsourcing of innovation activities. A longitudinal 

study in the supply chain of aeronautic industry”, 28th IMP-Conference, September, Rome, Italy. 

Cao, M. & Zhang, Q. (2011), “Supply chain collaboration: impact on collaborative advantage and firm 

performance”, Journal of Operations Management, 29(3), pp. 163-180. 

http://www.emeraldinsight.com/action/doSearch?ContribStored=Cagliano%2C+R
http://www.emeraldinsight.com/action/doSearch?ContribStored=Caniato%2C+F
http://www.emeraldinsight.com/action/doSearch?ContribStored=Spina%2C+G


24 
 

Carbonell P. and Rodriguez Escudero, A.I. (2016), “The Effects of Decentralization in Strategy-

Making and National Culture on NPD Portfolio Planning”, Journal of Product Innovation 

Management, 33(S1), pp. 101–116. 

Carson, S.J. (2007), “When to give up control of outsourced new product development”, Journal of 

Marketing, 71(1), pp. 49–66. 

Chesbrough, H.W. (2003), Open Innovation: The New Imperative for Creating and Profiting from 

Technology, Cambridge, MA, Harvard Business School Publishing. 

Chesbrough, H.W., & Prencipe, A. (2008), “Networks of innovation and modularity: a dynamic 

perspective”, Journal of Technology Management, 42 (4), pp. 414–425.  

Chiesa, V., Manzini, R. and Pizzurno, E. (2004), “The externalisation of R&D activities and the 

growing market of product development services”, R&D Management, 34(1), pp. 65–75. 

Christensen, C.M. (1997), Innovator’s dilemma: when new technologies cause great firm’s to fail, 

Harvard Business Review Press. 

Cizmeci, D. (2005), “Is Boeing’s 787 the New Camery?”, Boston MA, Harvard Business School. 

Kotha, S., & Srikanth, K. (2013), “Managing a global partnership model: lessons from the Boeing 787 

‘Dreamliner’ program”, Global Strategy Journal, 3(1), pp. 41-66. 

Danneells, E. (2004), “Disruptive technology reconsidered: a critique and research agenda”, Journal 

of Product Innovation Management, 21 (4),  pp. 246–258. 

de Boer, L., Gaytan, J., Arroyo, P. (2006), "A satisficing model of outsourcing", Supply Chain 

Management: An International Journal, 11 (5), pp: 444-455. 

Dekkers, R. (2011), "Impact of strategic decision making for outsourcing on managing 

manufacturing", International Journal of Operations & Production Management, Vol. 31 Issue: 9, pp. 

935-965 

Denzin, N.K. (1978), “Triangulation: A case for methodological evaluation and combination”, Denzin, 

N. K. (Ed.), Sociological methods, New York, McGraw-Hill, pp. 339-357. 

Dubois, A., & Gadde, L. (2002), “Systematic combining: An abductive approach to case 

research”, Journal of Business Research, 55 (7), pp. 553-560. 
Dyer J, & Ouchi W. (1993), “Japanese-style partnerships: giving companies a competitive edge”, 

Sloan Management Review, 35 (1), pp. 51–63. 

Dyer, J.H. & Singh, H. (1998). “The Relational View: Cooperative Strategy and Sources of 

Interorganizational Competitive Advantage”, Academy of Management Review, 23 (4), pp. 

660-679. 

Elahi, E., Sheikhzadeh, M., & Narasimha, L. (2012), "An Integrated Outsourcing Framework: 

Analyzing Boeing’s Outsourcing Program for Dreamliner (B787)", Knowledge and Process 

Management, 21(1), pp. 13-28. 

Emden, Z., Calantone, R. J., & Droge, C. (2006), “Collaborating for new product 

development: selecting the partner with maximum potential to create value”, Journal of 

product innovation management, 23(4), 330-341. 

Fawcett, S.E., Wallin, C., Allred, C., Fawcett, A.A., & Magnan, G.M. (2011), “Information 

technology as enabler of supply chain collaboration: a dynamic-capabilities perspective”, 
Journal of Supply Chain Management, 47 (1), pp. 38-59. 

Fill, C., & Visser, E. (2000). The outsourcing dilemma: a composite approach to the make or 

buy decision. Management Decision, 38(1), 43-50. 
Galaskiewicz, J. (2011), “Studying supply chains from a social network perspective”, Journal of 

Supply Chain Management, 47 (1), pp. 4–8. 

Gates, D. (2006), “Converted 747 super freighter marks major change in how Boeing produces 

aircraft”, The Seattle Times Company, September 17, Seattle. 

Gates, D. (2011a). “A 'prescient' warning to Boeing on 787 trouble”, The Seattle Times, February 5, 

Seattle. 

Gates, D. (2011b). “Boeing celebrates 787 delivery as program's costs top $32 billion”, The Seattle 

Times, September 24, Seattle. 

http://onlinelibrary.wiley.com/doi/10.1111/jpim.2004.21.issue-4/issuetoc


25 
 

Gewald, H., Schäfer, L. (2017), "Quo vadis outsourcing? A view from practice", Journal of Global 

Operations and Strategic Sourcing, 10 (1), pp.2-17. 

Geyskens, I., Steenkamp, J.B. and Kumar, N. (2006) Make, ally, or buy? A meta-analysis of transaction 

cost theory. Academy of Management Journal, 49, 3, 519–543. 

Gooroochurn, N., and Hanley, A. (2007), “A tale of two literatures: transaction costs and property 

rights in innovation outsourcing”, Research Policy, 36(10), 1483-1495. 

Grant, R. M., & Baden-Fuller, C. (1995), “A knowledge-based theory of inter-firm collaboration”, 

Academy of Management Proceedings, 1995 (1), pp. 17-21. 

Griffith, D. A., Harmancioglu, N., & Droge, C. (2009), “Governance decisions for the offshore 

outsourcing of new product development in technology intensive markets”, Journal of World 

Business, 44(3), 217-224. 
Guertler, M.R. and Lindemann, U. (2016), “Identifying open innovation partners: a methodology for 

strategic partner selection”, International Journal of Innovation Management, 20(5), pp. 1-20. 

Gulati, R. (1998), “Alliances and networks”, Strategic Management Journal, 19, pp. 293-317. 

Gulati R, Nohria, N, & Zaheer, A. (2000), “Strategic networks”, Strategic Management Journal, 21 

(3), pp. 203-215. 

Gummesson, E. (2005), “Qualitative Research in Marketing”, European Journal of Marketing, 39 

(3/4), pp. 309-329. 

Hagedoorn, J. (2002), “Inter-firm R&D partnerships: an overview of major trends and patterns since 

1960”, Research Policy, 31 (4), pp. 477-492.  

Häkansson, H. & Persson, G. (2004), “Supply chain management. The logic of supply chains and 

networks”, International Journal of Logistics Management, 15 (1), pp. 1-11. 

Hearnshaw, E.J.S., & Wilson, M.M.J. (2013), “A complex network approach to supply chain network 

theory”, International Journal of Operations & Production Management, 33 (4), pp.442-469. 

Holcomb, T.R., Hitt, M.A. (2007), “Toward a model of strategic outsourcing”, Journal of Operations 

Management, 25 (2), pp. 464-481. 

Hsuan, J., & Mahnke, V. (2011), “Outsourcing R&D: a review, model, and research agenda”, R&D 

Management, 41(1), pp. 1-7. 

Huang, Y.-A., Chung, H.J., & Lin, C. (2009) R&D sourcing strategies: determinants and 

consequences. Technovation, 29, 3, 155–169. 

Huston, L., & Sakkab, N. (2006), “P&G’s new innovation model”, Harvard Business Review, 84 (3), 

pp.58-66. 

Jiang, B., Frazier, G.V., & Prater, E.L. (2006), “Outsourcing effects on firms' operational performance: 

An empirical study”, International Journal of Operations & Production Management, 26 (12), pp. 

1280-1300. 

Joshi, A.W. (2017), “ OEM implementation of supplier-developed component innovations: the role of 

supplier actions”, Journal for the Academy Marketing Science, pp. 548-568. 

Kessler, E.H., Bierly, P.E. and Gopalakrishnan, S. (2000) Internal vs. external learning in new product 

development: effects on speed, costs and competitive advantage. R&D Management, 30, 3, 213–223. 

Kidder, L.H., & Judd, C.M. (1986), Research Methods in Social Relations, New York, CBS College 

Publishing. 

Kotha S, & Nolan R. (2005), “Boeing 787: The Dreamliner”, Harvard Business School, Case # 

305101. 

Kotha, S., & Srikanth, K. (2013), “Managing a global partnership model: lessons from the Boeing 787 

‘Dreamliner’ program”, Global Strategy Journal, 3 (1), pp. 41-66. 

Koufteros, X.A., M.A. Vonderembse, & Doll, W.J (2001), “Concurrent engineering and its 

consequences”, Journal of Operations Management, 19 (1), 2001, pp. 97-115. 

Koufteros, X.A., Vonderembse, M.A, & W.J. Doll (2002), “Integrated Product Development Practices 

and Competitive Capabilities: The Effects of Uncertainty, Equivocality, and Platform Strategy”, 

Journal of Operations Management, 20 (4), pp. 331-355. 

Kristal, M.M., Huang, X., & Roth, A.V. (2010), “The effect of an ambidextrous supply chain strategy 

on combinative competitive capabilities and business performance”, Journal of Operations 

Management, 28 (5), pp. 415–429. 

http://www.emeraldinsight.com/action/doSearch?ContribStored=Hearnshaw%2C+E+J
http://www.emeraldinsight.com/action/doSearch?ContribStored=Wilson%2C+M+M
http://www.emeraldinsight.com/action/dosearch?contribstored=jiang%25252c+b
http://www.emeraldinsight.com/action/dosearch?contribstored=jiang%25252c+b
http://www.sciencedirect.com/science/journal/02726963/28/5


26 
 

Lau, A.K.W., Yam, R.C.M.,  Tang, E.P.Y., & Sun, H.Y. (2010), “Factors influencing the relationship 

between product modularity and supply chain integration”, International Journal of Operations & 
Production Management, 30 (9), pp.951-977. 

Liao, Y., Liao, K., & Hutchinson, R. (2010), “A conceptual framework for prototyping outsourcing in 

new product development: A knowledge‐based view”, Journal of Manufacturing Technology 

Management, 21 (1), pp.122 – 138. 

Love, J.H. and Roper, S. (2005) ‘Economists’ perceptions versus managers’ decision: an experiment in 

transaction-cost analysis. Cambridge Journal of Economics, 29, 1, 19–36. 

Lunsford, J.L. (2007) Jet blues: boeing scrambles to repair problems with new plane. Wall Street 

Journal, A1. 

Mahmoodi, D. (2009), “Outsourcing of the Boeing 787”, University of Arizona Education, 

http://next.eller.arizona.edu/courses/outsourcing/Fall2008/student_papers. 

McIvor, R. (2000). “A practical framework for understanding the outsourcing process”. Supply Chain 

Management: An International Journal, 5 (1), pp. 22-36. 

McIvor, R. (2008), “What is the right outsourcing strategy for your process”, European Management 

Journal, 26 (1), pp. 24-34. 

McIvor, R. (2009), “How the transaction cost and resource-based theories of the firm inform 

outsourcing evaluation”, Journal of Operations Management, 27 (1), pp. 45-63. 

Mena, C., Humphries, A., & Choi, T. Y. (2013), “Toward a theory of multi-tier supply chain 

management”, Journal of Supply Chain Management, 49 (2), pp. 58-77. 

Mikkola, J.H. (2003), “Modularity, component outsourcing, and inter-firm learning”, R&D 

Management, 33 (4), pp. 439-454. 

Mills, J., Schmitz, J., & Frizelle, G. (2004), “A strategic review of “supply networks””, International 

Journal of Operations & Production Management, 24 (10), pp.1012-1036. 
R.P. Mohanty, D. Mishra, T. Mishra, (2009) "Comparative study of production outsourcing models", Journal of 

Advances in Management Research, Vol. 6 Issue: 1, pp.41-69 

Mol, M. J., Van Tulder, R. J., & Beije, P. R. (2005), “Antecedents and performance consequences of international 

outsourcing”, International Business Review, 14(5), 599-617.Morten, T. Hansen, M.T., & Nohria, N. (2004), 

“How to build collaborative advantage”, Sloan Management Review, 46 (1), pp. 22-30. 

Nakamura, K. and Odagiri, H. (2005) R&D boundaries of the firm: an estimation of the double-hurdle 

model on commissioned R&D, joint R&D, and licensing in Japan. Economics of Innovation and New 

Technology, 14, 7, 583–615. 

Niosi, J., & Zhegu, M. (2005), “Aerospace clusters: local or global knowledge spillovers?”, Industry 

& Innovation, 12 (1), pp. 5-29 

Nonaka, I., & Takeuchi, H. (1991), “The knowledge creating company”, Harvard Business Review, 

69, November-December, pp. 96-104. 

Odagiri, H. (2003), “Transaction costs and capabilities as determinants of the R&D boundaries of the 

firm: a case study of the ten largest pharmaceutical firms in Japan”, Managerial and Decision 

Economics, 24(2–3), pp. 187–211. 

Olsen, W. (2003). Triangulation, time and the social objects of econometrics. Applied Economics and 

the Critical Realist Critique, pp. 153-69.  

Petersen J., Handfield R.B., & Ragatz G.L. (2005), “Supplier integration into new product 

development: coordinating product, process and supply chain design”, Journal of Operations 

Management, 23 (3/4), pp. 371-388. 

Peterson, K. (2011), “A wing and a prayer: outsourcing at Boeing”, Reuters, Jan 20, Everet, 

Washington, Special Report. http://www.reuters.com/article/2011/01/20/us-boeing-dreamliner-

idUSTRE70J2UX20110120. 

Piachaud, B. (2005) Outsourcing technology. Research Technology Management, 48, 3, 40–46. 

Pittaway L., Robertson, K.M., Denyer, D., & Neely A. (2004), “Networking and innovation: a 

systematic review of the evidence”, International Journal of Management Reviews, 5, (3-4), pp. 137–

168. 

Polanyi, M. (1966), The Tacit Dimension, Doubleday, Garden City, New York. 

http://www.emeraldinsight.com/action/doSearch?ContribStored=Lau%2C+A+K
http://www.emeraldinsight.com/action/doSearch?ContribStored=Yam%2C+R+C
http://www.emeraldinsight.com/action/doSearch?ContribStored=Tang%2C+E+P
http://www.emeraldinsight.com/action/doSearch?ContribStored=Sun%2C+H
http://www.emeraldinsight.com/action/doSearch?ContribStored=Liao%2C+Y
http://www.emeraldinsight.com/action/doSearch?ContribStored=Liao%2C+K
http://www.emeraldinsight.com/action/doSearch?ContribStored=Hutchinson%2C+R
http://next.eller.arizona.edu/courses/outsourcing/fall2008/student_papers/final_papers/boeing%252520final.doc
http://www.emeraldinsight.com/action/doSearch?ContribStored=Mills%2C+J
http://www.emeraldinsight.com/action/doSearch?ContribStored=Schmitz%2C+J
http://www.emeraldinsight.com/action/doSearch?ContribStored=Frizelle%2C+G
http://www.reuters.com/article/2011/01/20/us-boeing-dreamliner-idustre70j2ux20110120
http://www.reuters.com/article/2011/01/20/us-boeing-dreamliner-idustre70j2ux20110120


27 
 

Poppo, L., T. Zenger (1998), “Testing alternative theories of the firm transaction cost, knowledge-

based, and measurement explanations for make-or-buy decisions in information services”, Strategic 

Management Journal, 19 (9) 853–877. 

Prahalad, C. K., & Hamel, G. (1990), The core competence of the corporation, Harvard Business 

Review, 68 (3), pp. 79-91. 

Pratap, S. (2014) “Towards a framework for performing outsourcing capability”, Strategic 

Outsourcing: An International Journal, 7 (3), pp.226-252. 

Quesada, G., Syamil, A., & Doll, W.J. (2006), “OEM new product development practices: the case of 

the automotive industry”, Journal of Supply Chain Management, 42 (3), pp. 30–41. 

Quinn J., & Hilmer F. (1994), “Strategic outsourcing”, Sloan Management Review, 35 (4), pp. 43-55. 
Quinn, J. B. (1999), “Strategic outsourcing: leveraging knowledge capabilities”. Sloan management 

Review, 40 (4), pp. 9-21. 

Quinn J.B. (2000), “Outsourcing innovation: the new engine of growth”, Sloan Management Review, 

41 (4), pp. 13–28. 

Ragatz, G.L., Handfield, R.B., & Scannell, T.V (1997), "Success factors for integrating supplier into 

new product development", Journal of Product Innovation Management, 14, ( 3), pp. 190-203. 

Robertson, T.S. and Gatignon, H. (1998) Technology development mode: a transaction cost 

conceptualization. Strategic Management Journal, 19, 6, 515–531. 

Rundquist, J. (2008), “World-Class or Good Enough. The Choice of Partner when Outsourcing New 

Product Development in Medium-Sized Firms”, International Journal Of Innovation and Technology 

Management, 5, (4), pp. 423-445.  
Rundquist, J., & Halila, F. (2010), “Outsourcing of NPD activities: a best practice approach”, European 
Journal of Innovation Management, 13(1), 5-23. 
Saenz, J. M., Revilla, E., & Knoppen, D. (2014), “Absorptive capacity in buyer-supplier relationships: 

empirical evidence of its mediating role”, Journal of Supply Chain Management, 50 (2), pp. 18-36. 

Salvador, F., & Villena, V.H (2013), “Supplier integration and NPD outcomes: conditional moderation 

effects of modular design competence”, Journal of Supply Chain Management, 49 (1), pp. 87-113. 

Scherrer-Rathje , M., Deflorin , & P. Anand, G. (2014), “Manufacturing flexibility through 

outsourcing: effects of contingencies”, International Journal of Operations & Production 

Management, 34 (9), pp.1210-1242. 

Shy, O. & Stenbacka, R. (2003), “Strategic Outsourcing”, Journal of Economic Behavior & 

Organization, 50 (2), pp. 203-224. 

Shirouzu, N. (2006), “Toyota ties quality issues to rushed work”, Wall Street Journal, B3D. 

Sislian, E., & Satir, A. (2000), “Strategic sourcing: a framework and a case study”, Journal of Supply 

Chain Management, 36 (2), pp. 4-11. 

Simon, H.A. (1955), “A behavioral model of rational choice”, The Quarterly Journal of Economics, 

Vol. 69 No. 1, pp. 99-118. 

Simon, H.A. (1959), “Theories of decision-making in economics and behavioral science”, The 

American Economic Review, Vol. 49 No. 3, pp. 253-83. 

Song, M., Di Benedetto, C.A. (2008), “Supplier's involvement and success of radical new product 

development in new ventures”, Journal of Operations Management, 26 (1), pp. 1–22. 

Stanko, M.A., & Calantone, R.J. (2011), “Controversy in innovation outsourcing research: review, 

synthesis and future directions”, R&D Management, 41 (1), pp. 8–20. 

Steensma, H.K. and Corley, K.G. (2000), “On the performance of technology-sourcing partnerships: 

the interaction between partner interdependence and technology attributes”, Academy of Management 

Journal, 43, 6, 1045–1067. 

Swan, K.S. and Allred, B.B. (2003) A product and process model of the technology-sourcing decision. 

Journal of Product Innovation Management, 20, 6, 485–496. 

Tang, C. S., Zimmerman, J. D., & Nelson, J. I. (2009), “Managing new product development and 

supply chain risks: the Boeing 787 case”, Supply Chain Forum: An International Journal, 10 (2), pp. 

74-86). KEDGE Business School. 

Tarofder, A. K., Marthandan, G., Mohan, A. V., & Tarofder, P. (2013), “Web technology in supply 

chain: an empirical investigation”, Business Process Management Journal, 19(3), pp. 431-458. 

http://www.emeraldinsight.com/action/doSearch?ContribStored=Pratap%2C+S
http://www.emeraldinsight.com/action/doSearch?ContribStored=Scherrer-Rathje%2C+M
http://www.emeraldinsight.com/action/doSearch?ContribStored=Scherrer-Rathje%2C+M
http://www.emeraldinsight.com/action/doSearch?ContribStored=Deflorin%2C+P
http://www.emeraldinsight.com/action/doSearch?ContribStored=Anand%2C+G


28 
 

Teece, D.J., Pisano G., & Shuen, A. (1997), “Dynamic capabilities and strategic management”, 

Strategic Management Journal, 18(7), pp. 509-533. 
Triantaphyllou, E. (2000), “Multi-criteria decision making methods”. In Multi-criteria decision making 
methods: A comparative study (pp. 5-21). Springer US. 
Ulset, S. (1996) R&D outsourcing and contractual governance: an empirical study of commercial R&D 

projects. Journal of Economic Behavior & Organization, 30, 1, 63–82. 

Van Echtelt, F.E. A., Wynstra, F., Van Weele, A. J., & Duysters, G. (2008), “Managing Supplier 

Involvement in New Product Development: A Multiple-Case Study”, Journal of Product Innovation 

Management, 25 (2), pp. 180-201. 

Veugelers, R., & Cassiman, B. (1999), “Make or buy in innovation strategies: evidence from Belgian 

manufacturing firms”, Research Policy, 28 (1), pp. 63-80. 

Vitasek, K. (2012) “Vested outsourcing: a flexible framework for collaborative outsourcing”, Strategic 

Outsourcing: An International Journal, 5 (1), pp.4-14. 

Vittachi, I. (2003), “Boeing outsourcing gives wings to concern”, Alderman & Company, The Chicago 

Tribune, 42, November. 
von Haartman, R., & Bengtsson, L. (2015), “The impact of global purchasing and supplier integration 
on product innovation”, International Journal of Operations & Production Management, 35(9), pp. 
1295-1311. 
Walker. G., & Weber, D. (1984), “A transaction cost approach to make-or-buy decisions”, 

Administrative Science Quarterly, 29 (3), pp. 373–391. 

Wernerfelt B. (1984), “A resource-based view of the firm”, Strategic Management Journal, 5 (2), pp. 

171–180. 

Will V., Eadie D., & MacAskill S. (1996), "Projective and enabling techniques explored", Marketing 

Intelligence & Planning, 14 (6), pp.38-43. 

Williamson, O.E. (2008), “Outsourcing: transaction cost economics and supply chain management”, 

Journal of supply chain management, 44 (2), 5-16. 

Williamson, O.E. (1979),“Transaction-Cost Economics: The Governance of Contractual Relations”, 

Journal of Law and Economics, 22(2), pp. 233-261.. 

Wu, C. (2008), “Knowledge creation in a supply chain”, Supply Chain Management: An International 

Journal, 13 (3), pp. 241-250. 

Wynstra, F., Van Weele, A., & Weggemann, M. (2001), “Managing supplier involvement in product 

development: three critical issues”, European Management Journal, 19 (2), pp. 157-167. 

Yin, R.K. (2003), Case study research, design and methods, Thousand Oaks, Sage Publications. 

Zhao, Y., & Calantone R.J. (2003), “The trend toward outsourcing in new product development: case 

studies in six firms”, International Journal of Innovation Management, 7, (1), pp. 51-56. 

 

http://books.google.it/books?hl=it&lr=&id=hdzmic8mij4c&oi=fnd&pg=pa234&dq=teece+et+al.+,+dynamic+capabilities&ots=zihyvjhcuh&sig=aeuitemjqccb5r3mw5-4ltbwo00
http://www.emeraldinsight.com/action/doSearch?ContribStored=Vitasek%2C+K

