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Abstract

Innovation at large MNCs occurs whenever  they leverage on international knowledge management opportunities deriving from multi-location and multi-learning advantages in order to improve the overall knowledge base and channel it into innovations, both of sustaining and of disruptive nature. The case studies research outlines the importance of multiple innovation centres throughout out the organisation, not only in the geographical perspective of R&D internationalisation but also in the functional one, creating cross-functional units. Another relevant issue is represented by the need of finding an adequate balancing between some key strategic, organisational and financial trade-offs.
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Introduction

A complete theoretical framework of the innovative MNC, and notably the large one, is still missing, notwithstanding a growing number of both theoretical and empirical contribution. This paper aims at  building on some contributions, in particular deriving from both the organisational and the strategic management literature, an “open” theoretical framework, which does not provide a strict interpretation of the behaviour of innovative MNCs, but it aims at depicting the key leverages and the overall framework in which differentiated strategic and organisational architectures may coexist.  The perspective adopted to integrate different approaches to the study of innovative firms and innovative activities, from the strategic to the organisational ones, is that of international knowledge management. The latter represents the ground on which both radical and incremental innovation processes can develop and the support by which innovative activities and their results can be shared throughout the organisation, thus fuelling additional innovation. 
Inside this broad and interdisciplinary field, this paper focuses on the possibility for large multinationals to develop an ambidextrous organisation (Tushman M., O’Reilly C. 1997), capable of managing both incremental improvements to existing products/services and to offer break through value propositions to existing and new markets.
The debate in literature on the relationship between the firm’s size and innovative attitude has been particularly keen and controversial, as the following statements demonstrate. “These are scary times for managers in big companies. Even before the Internet and globalization, their track record for dealing with major, disruptive change was not good.” (Christensen, Overdorf, 2000, p.87).

“…large innovating firms in the 20th century have shown remarkable resilience and longevity, in spite of successive ways of radical innovations that have called into question their established skills and procedures” (Pavitt,1996, p.321). 
A second trade off, connected with the first one,  emerges if we consider the relationship between size and market orientation. After two decades of customer driven management, we can observe that some of the most striking cases of successful innovative firms are represented by those ones who didn’t follow  the market but were able to create it from scratch. How can  large firms  balance the need of serving customers with the need of developing an “out of the box” perspective? 

Adding multinationality to this debate, involves entering into another trade-off: are MNCs exploiting an home based innovation advantage either are they building their innovation capability through multi-location learning opportunities? Also the latter question is connected with the previous ones, since multi-location advantages may be related to both size issues and innovation driven processes. The new knowledge created could be the result of a melding of differentiated sets of local knowledge, thus leading potentially  to the creation of new market opportunities.
The purpose of this paper is to try to understand , through case studies research methodology, not exactly IF large MNCs can be innovative, but HOW they can pursue this target. In particular, since there may exist many modalities as far as the latter question is concerned, here it is addressed the issue of the ambidextrous organisation as a possible answer to the question. The paper is structured into three main parts: the first one is a literature review, aimed at focusing on some issues deriving from the international and strategic management contributions as well as from innovation economics and management. The second part is devoted to outlining some research hypotheses, divided into strategic and organisational aspects. The research hypotheses are then tested on two case studies of large MNCs, very different in terms of industry, governance, corporate culture and organisation.
Innovation management: a literature review of its links with history and with geography

A first question about the nature and drivers of innovation processes in a firm deals with their innovation pushed versus market pulled origin. The second question deals with the role of  internationalisation and the consequent opportunities arising from international multi-location of  MNC subsidiaries in favouring innovation. The questions are both widely debated in literature and they have relevant implication for managers too. In this paragraph we shall try to interpret both from an historical perspective, in order to identify properly some actual trends and to build on these considerations some research hypotheses. 

The first era of modern innovation management is well depicted in Schumpeter’s thought: “…railroads have not emerged because any consumers took the initiative in displaying an effective demand for their service in preference to the services of mail coaches.” (Schumpeter, 1939, vol.1, p.73). It is interesting to notice that the innovation-pushed age corresponded to the product-orientation period in business strategy. In large firms this period evidenced a top-down route of innovations, which explains both  geographic concentration of innovatory activities (from the technology leading country  to the rest of the world) and  their organisational concentration inside the firm (from R&D department to the rest of the organisation).

Starting from the last three decades of 20th century product-orientation ended with the rise of a market-orientation age characterised by a predominantly market-pulled innovation process (Von Hippel, 1978; Trott, 1998; Millier, 1999). This led firms to place customers’ needs and their evolution at the core of the innovation process. As a consequence, large firms’ R&D departments were ever more involved in incremental innovations and were accused of growing “served-market myopia” (Hamel, Prahalad, 1994). 

The attack of international literature to the innovative ability of large firms has grown in the latest decades when they have been considered as being prisoners of their organisational routines, blind to emerging technologies potentialities, and unable to manage radical innovations. 

Surveys conducted in the US market have demonstrated that small firms produce a number of innovations per employee which is 2.4 times bigger than large firms (Stringer, 2000); another survey conducted on 20 industries over the period 1965-1992 highlighted that venture capital invested in small firms produced 6 times more patents than the equivalent amount invested in R&D departments of large firms (Kortum, Lerner, 1998). Such figures could be influenced by the relevance of innovative small firms in the US markets, also thanks to a well developed system of  innovation finance and venture capital investors. Country differences could also be attributed to different innovation policies pursued by national governments, which can not only support waves of disruptive innovation but can also bias the innovative performance of large versus small firms.
The innovation gap between large and small firms is explained by the entrant – incumbent model (Henderson e Clark, 1990). Large leading firms (incumbents) can control their market position during stable periods, dominated by incremental innovations. On the contrary, they prove to be highly vulnerable at the outset of an era of ferment (Abernathy, Tushman, 1978; Anderson, Tushman, 1990; Tushman, O’Reilly, 1997), which brings about waves of radical innovations. In such a context new entrants (i.e. small innovative firms) can better interpret the new market conditions, identify or create new needs and exploit technological opportunities by introducing disruptive innovations (Christensen Rosenbloom, 1995; Christensen e Overdorf, 2000). It is important to remind the connection between this hypothesis and the evolutionary theory of the firm (Nelson, Winter, 1982) as well as its organisational inertia (Hannan, Freeman, 1984).
Small innovative firms have the attacker’s advantage (Foster, 1986; Christensen, Rosenbloom, 1995), because “their values can embrace small markets and their cost structures can accomodate low margins” (Christensen e Overdorf, 2000 p.73).

In the last decade three questions have arisen regarding the complex relationship between firms and innovation and its historical evolution. The first question refers to this latter aspect: after the age of market-orientation and its corresponding market-pulled innovation process, has a new period begun? If it is so, the new age features are too complex to be unified within a single interpretative framework. In fact, on one side market-orientation has gone further in the direction of customer orientation, which leads to forms of partnership with clients and co-innovation with them. On the other side, the technology/innovation -pushed hypothesis is gathering growing consensus, because it makes it possible to explain how a number of innovative products and services could be successful despite the lack of any previous market analysis.  

The second question refers to the relationship between size and innovative activity. Contrary to the predominant economic theory, many large firms have survived waves of radical innovations. Moreover, some large firms have radically changed their markets, products, business models and organisations, becoming champions of disruptive innovations. The purpose of this paper is to investigate the strategic and organisational architectures that allow firms to cope with both sustainable and disruptive innovations, regardless of their size. Pavitt (1996) underlines that we still lack a behavioural theory of innovative large firms. The working hypothesis of this paper is that innovative firms are eteromorphic both in size and in their strategic and organisational architectures, but share some fundamental similarities. The most important one resembles the starting point of this historical evolution: on one side, the most innovative activities have to be carried on in a environment that is separated from the rest of the organisation, in an ideal “place” where science and application can interact without being conditioned by internal routines and external pressures (for example serving existing customers, following central R&D routines). On the other side, the most innovative activities are nowadays very different from those of the late 19th century European firms  as they cope with a more complex and diverse environment. As a consequence, innovations that create more value are those arising in multiple ideal “places” where the organisation and every member of it (not only R&D people) interface with their main external counterparts (customers, suppliers, foreign markets and their cultures, institutions, research centres, and so on). 
Among these issues, the relationship between multi-nationality and competitive advantage in particular has been explored by different authors, who predominantly converge towards the idea that such a relationship is positive. MNCs have been recently described  as knowledge networks, where units have strategic mandates and thus access and transfer knowledge from different positions (Akasawa, 1995; Birkinshaw, 1996; Foss, Pedersen, 2001; Gupta, Govindarajan, 1991, 2000; Hedlund, 1986; Bartlett and Ghoshal, 1989; Forsgren, Pedersen and Foss, 1999). In a strategic management perspective, MNCs exploit locally created/acquired knowledge worldwide, thus increasing their competitive advantage (Gupta, Govindarajan, 2000; Kogut, Zander, 1993; Nhoria, Ghoshal, 1997).
The role of multi-location in promoting innovation moved from a perspective by which MNCs just exploit an home based knowledge by selling in foreign markets, to a perspective by which innovative activities can be selectively multi-located, according to the logics of the centres of excellence (Cantwell, Janne, 1999; Forsgren, Johanson, Sharma, 2000; Forsgren, Pedersen, 2000; Holm, Pedersen, 2000; Simoes, Nevado, 2001; Fratocchi, Lorenzoni, 2000) and towards an international knowledge management perspective, grounded on the hypothesis that a pre-requisite of innovation is global sensing (prospecting and accessing potentially valuable technologies and market knowledge from around the world), followed by an adequate capacity building to mobilise knowledge scattered  in pockets around the corporation and mostly embedded in local contexts, translating it into market opportunities and new products/services (Doz, Santos, Williamson, 2001). 

Traditional MNCs have leveraged on home based co-location of innovative activities thus facilitating the interactions among the parties involved, thanks to a common context sharing (language, culture, technical expertise). Second, they promoted a one-way  transfer of knowledge from the centre to the periphery. A theoretical breakthrough was represented by the transnational model (Bartlett, Ghosal, 1989),  which attempts to combine local learning with global coordination, while the metanational one shifts its focus from a country based to a world based perspective, where each unit is viewed not as a country base, but in terms of the specialist knowledge and capabilities a given location (not a country) it contributes to the global system (Doz, Santos, Williamson, 2001).
It is possible to argue that both competitive positioning and innovation processes gain from the differentiated environments (both internal and external)  the MNC deals with. Such gains are potential ones, since their exploitation involves the capacity to transfer, meld, coordinate and convert differentiated knowledge sources into innovative products, services, processes. Comparing the international business  and  the knowledge management  literature issues, differentiated MNCs evidence relevant potential advantages. In particular, large MNCs usually have a wide spectrum of markets and subsidiaries, dealing with a significant internal and environmental differentiation, they are in the condition to exploit their learning opportunities to produce new knowledge, meld different knowledge pockets, convert them into innovations. Also this perspective seems to contrast with the above mentioned mainstream theoretical framework of innovation economics and management, where small firms are supposed to be more innovative than larger ones. 
The perspective of this paper is not to investigate deeper about such a question, as it was stated above, but –starting form the observation that also large firms have shown appreciable innovative attitude- to contribute to a better understanding about HOW MNCs can exploit their multi-location and thus multi-learning opportunities. 
The strategic architecture of innovative MNCs: a three-tier hypothesis

A first group of research hypotheses deals with the strategic architecture of innovative firms. 
The relationship between a company’s overall strategy and knowledge management  is widely recognised (Doz and Schlegelmilch, 1999; Foss, Pedersen, 2002; Hansen, Nohria and Tierney, 1999; Schlegelmilch, Chini, 2003).
This contribution assumes that the three core issues, which characterise innovative firms from the viewpoint of strategic architecture, are a broad/deep business definition, a competitive strategy aimed at generating innovation (strategic intent), and a superior ability to select strategic partners and to manage networks of alliances. 

Kodak defined its business in terms of imaging and not of photography, the first step towards the strategic change imposed by the emerging and disruptive digital technology, that substituted the chemical one in Kodak’s core business (Richtman, 2000).

A broad business definition is not merely a question of terminology: it is the first step towards enlarging the firm strategic horizon and at the same time defines the direction of such enlargement. It allows the firm to reconcile core competences with market, customer, technology and competitors evolution. Moreover, it suggests future growth options, thus stimulating both sustainable and disruptive innovations.

A broad business definition is a keystone of the strategic architecture that allows consolidated incumbents to either face timely or anticipate the challenge of new entrants (Henderson and Clark, 1990; Christensen and Rosenbloom, 1995) characterised by the attacker’s competitive advantage, who can better interpret and determine the new rules of the game in an era of strategic discontinuity (Foster, 1986). 

The second keystone of the strategic architecture of innovative firms is their competitive strategy. From Porter’s (1980) contribution on, competitive strategy has ceased to be a mono-dimensional path (cost leadership versus differentiation) and has gradually evolved into a multi-dimensional one, where cost and differentiation had to be pursued together. A third element of competitive advantage,  viz. time, has emerged since the end the 1980s, and had to be integrated in the framework of business strategy (Stalk, 1988; Stalk, Hout, 1990). 

The 1990s global competitive environment revealed that cost, differentiation and time are necessary, but not sufficient for success: “…quality, time-to-market and customer responsiveness …are prerequisites for survival…. The real competitive problem is laggards versus challengers, incumbents versus innovators, the inertial and imitative versus the imaginative.” (Hamel, Prahalad, 1994, pp.14-17). In these recent years the emerging hypothesis is that the competitive strategy turns back to a single dimensional path, based on innovation ( De Maio, 1994; Zucchella, 2002), and that the traditional sources of competitive advantage are the “price of market entry”(Hamel, Prahalad, 1994, ibidem).

The complexity and simultaneity of the objectives to be pursued in the strategic process involves a progressive “loss of autonomy” of the firms most exposed to international competitive pressures and the need to develop a model of relational firm, where self-sufficiency is replaced by co-operative and networking capabilities. This appears to be a convincing way to pursue cost, differentiation and time advantages simultaneously, and --moreover- provides critical inputs to the innovation process. In fact, learning from differentiated contexts (i.e. other firms or institutions, belonging to different industries and to different countries) is actually considered one of the most performing ways not only to sustainable but –most important- to disruptive innovation. 

A firm characterised by a strong strategic orientation towards innovation to be pursued by adopting a relational – network architecture has to identify a consistent system of alliances.

Such a network may follow vertical routes (customer-centred alliances versus supplier-centred alliances) or lateral ones (competitor-centred or complementary businesses-centred alliances). These directions shape the structure of the network but they are not alternative: in fact it is possible to build a complex value system involving some or all of these actors together. If co-ordination issues are properly managed, the results in terms of innovation generation can be extremely successful. The geographical dimension of networking should also be taken into consideration, since accessing to external knowledge through geographically differentiated networks can be an important driver of the MNCs innovative attitude and capability (Hedlund, 1986; Foss, Pedersen,2002).This latter issue is considered in one of the following paragraphs.
Identifying the key partners for innovative learning requires to first consider the role of customers. Since the 1970s, the shift from product to market-orientation and later on the evolution towards customer-centred orientation has favoured the idea that customers are key partners for innovation management  (Trott, 1998; Millier, 1999). 

But does the relationship with the client stimulate or limit innovation? A customer-centred approach probably favours incremental innovation, but it may involve serious limitations as far as disruptive change is concerned. Escaping the trap of served-market myopia (Hamel, Prahalad, 1994) while preserving the customers’ crucial role as sources of innovation is the emerging dilemma for managers and entrepreneurs. Market-creation versus customer-satisfaction requires accurate balancing of innovation management tools and appropriate organisational solutions, as the next paragraph suggests. 

Among the variety of business responses to this dilemma, it is possible to outline two models of strategic orientation: one is represented by market-customer-oriented organisations and the other one is represented by innovation-oriented organisations (Berthon, Hulbert, Pitt, 1999). Combining these two approaches can help identify the taxonomy of strategic orientations (figure 1). The box corresponding to the “interact” strategy permits to position innovative firms, capable both of co-innovation with customers and of new market opportunities creation.

Figure 1 Strategic orientation and innovation: to serve or to create?
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Source: Berthon, Hulbert, Pitt, 1999
The organisational architecture of innovative MNCs: a two-tier hypothesis (the internal dimension)

Innovation-oriented strategic architectures require some balancing between either serving or creating customers. Innovation-oriented organisational architectures involve some balancing at two levels: first at the internal functional level, between traditional R&D functions and empowerment of the overall organisation in the innovation effort (internal diversity leverage), second at the international organisation level, between geographic concentration and geographic dispersion of innovative activities (international diversity leverage). 

The Schumpeterian entrepreneur represents an optimum condition from the first level point of view, because in small innovative ventures the entire organisation is fully committed to the innovation implementation task. In these firms the entrepreneur plays a crucial role in mobilising both internal and external consensus on the project and a small internal structure favours co-ordination and commitment to achieve the entrepreneurial objective.

Large organisations are subject to the internal routine trap, that makes innovative thinking and acting difficult, to the complexities of large bureaucracies with articulated objectives and co-ordination mechanisms. Notwithstanding economic theory, we assumed that the size of the firm is not a necessary attribute for an innovation-oriented organisation. Moreover, large firms can balance organisational rigidities with the ability to exploit and leverage wide and diverse knowledge from different parts of the organisation and from different geographical locations. 

Our dominant research hypothesis is that it is exactly at the level of international knowledge management that large firms can face the challenge thrown by new entrants with their attacker’s advantage and by any other potential strongly innovation-oriented competitor. 

According to Tushman and O’Reilly (1997) firms should be able to build up an “ambidextrous organisation”, i.e. an organisation that can both manage existing businesses and sustainable innovations and new ventures involving strategic discontinuities and disruptive innovations. Large firms can prove to be innovation-oriented organisations when they are able to adopt and implement an ambidextrous organisation effectively.

Pavitt (1996) identifies four fundamental attributes of large innovative firms: differentiated and firm specific competences, which suggest direction and width of the opportunities available to the firm; an organisation that can match centralisation and decentralisation needs; learning processes that develop competencies by external environment monitoring and by the ability to assimilate radical innovations; finally, financial resource allocation based on balancing short-term profitability objectives and the seed of long term growth opportunities. 

The research hypothesis proposed in this paragraph can reconcile these recent theoretical contributions regarding large innovative firms and ambidextrous organisations in a model of innovative firms that represents a general framework, setting objectives and approaches, but leaving each single firm free to identify its own best way, according to the eteromorphic perspective suggested at the beginning of this paper.

The organisational architecture of innovative MNCs: a two-tier hypothesis (the geographical dimension) 

In building up an innovative firm, the organisational balancing between centralisation of innovative activities (traditional R&D functions) and their dispersion is a core issue. A similar and parallel issue arises when we consider the international dimension of the firm: centralising innovative activities in one location or multiplying innovation centres not only across the organisation but also across world territories? 
In recent decades not only large firms but also small ones have more and more dispersed their activities around the globe, originating international value chains where each activity is located in the most “appropriate” place, in order to achieve cost or differentiation or innovation advantages.  This involves a sort of  “territorial specialisation” in performing some activities.

In particular, the debate on the relationship between innovation and location is very rich and articulate in literature. Just in order to mention some contributions from very different perspectives and theoretical backgrounds, Dunning (1994) identifies the location advantage as one the key reasons to explain firms’ internationalisation; Porter (1998) underlines the importance of location for competitive advantage; Markusen (1996) proposes the concept of  “stickiness of a place” to capture the idea that innovative activities are more and more geographically concentrated even in a world with fading barriers and growing opportunities  to locate everywhere.

With particular reference to innovative activities, the empirical evidence of significant territorial concentration has been given by Patel and Pavitt (1991), Kogut and Zander (1993), Niosi (1997). The dominant explanation for this is found in the existence of agglomeration economies, but more recently some authors have suggested more complex mechanisms and inter-related factors (Dunning, 1994, 1998; Florida, 1995; Ostry, 1998).

All these findings explain and prove the geographical concentration of innovative activities, but do innovative firms in today’s environment follow this behaviour? This paper answer is negative, because innovative firms use both the internal and the international dispersion instrument (multiple diversity leverage) to speed up learning processes and encourage differentiated innovative ideas. 

Cantwell (1991) in his work on the location of excellence centres in R&D, underlined the strengths but also acutely identified the weaknesses of geographical concentration, the most important of which is represented by specific context dependence. Grabher (1995) wrote about the “trap of rigid specialisation”, which inhibits the emergence of radical innovations
.

These considerations should not lead to reject the value of the territorial dimension of the competitive advantage and innovation excellence: on the contrary they imply further reinforcing of it, moving from uni-local to multi-local advantage.

By leveraging multi-local learning opportunities it is possible to make an innovation-oriented organisation at work. 

Capturing the advantages of multiple locations is not only a question of putting flags on the world map: the core issues to face are rooting and co-ordinating. Rooting involves that in order to fully exploit the opportunities for innovation provided by a given location, it is fundamental to root the unit in the external environment, via local partnerships, in order to access better to external knowledge (Foss, Pedersen, 2002) leveraging on foreign markets embeddedness. From this viewpoint the model of the heterarchical firm proposed by Hedlund (1986) is relevant also  for innovative performance.

The firms with the highest innovation potential are those capable of making the relational and the international architecture converge in an integrated complex model (figure2, box 4). Transforming this potential into innovative projects and marketing them effectively implies further steps: co-ordinating, mentoring and financing.

Co-ordinating involves that a large firm exposed to multiple stimuli and learning processes from multiple locations has to develop effective co-ordination mechanisms, to leverage these multiple options and channel them into innovative projects. Co-ordinating also means establishing the necessary conditions so that small entrepreneurial units, maybe composed by members of different subsidiaries and business functions,  can develop their innovative projects.
Mentoring involves the set up of instruments and staff capable of following up innovative projects, providing the needed consulting, since they may be proposed by people that have no skills in innovative project management. 

Financing implies that innovative ideas are turned into projects to be transferred to a business division, which adopts it and “converts” it into revenues. Less conventional solutions are represented by testing projects by utilising some special budget (internal venture finance) either  channelling them to external venture capitalists (spin off), in order to avoid that they compete for funds with more conventional and “ready for the market” projects. 

.

Figure 2  The organisational architecture of innovative firms: the diversity leverage
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Figure  3  An interpretative model of large innovative MNCs






 Figure 3 represents a potential framework interpreting the drivers and the leverages MNCs could rely on, in order to  promote their innovative effort. The latter is  grounded  on international knowledge management, coinceived as external and internal networking and corresponding knowledge flows throughout the organisation.  The capacity of the firm to balance properly strategic, organisational and financial trade-offs constitutes the challenge entrepreneurs and managers have to face to make this approach work effectively in terms of innovative output.

Case studies: the strategic and organisational architecture of two MNCs
Case studies appear to be the most appropriate methodology when research on innovative organisations is concerned (Yin, 1994). The reasons are twofold: first, innovative organisations represent a pivotal small group of firms experimenting with new methodologies in innovation management. They cannot be considered as a statistical sample representative of an entire population, as they are the forerunners of future populations if they succeed.  Levitt (1983) wrote “things are driven by what happens at the margin and not at the core” and research on case studies has been adopted in this paper as a  exploration tool “at the margin”. Second, the responses of firms to the actual environment are highly differentiated, according to the eteromorphic hypothesis formulated in the first paragraph. Only through case studies can researchers capture the individual firm interpretation of the matter and contemporarily work on the similarities that may occur in these differentiated responses. Such similarities allow them to outline a general interpretative framework of innovation management while respecting the eteromorphic hypothesis.
STMicroelectronics

The ST group was formed in June 1987 as a result of the merger between SGS Microelettronica of Italy and Thomson Semiconducteurs of France. In May 1998, the company changed its name from SGS-THOMSON Microelectronics to STMicroelectronics. STMicroelectronics is a global  semiconductor company and is a leader in developing and delivering semiconductor solutions across the spectrum of microelectronics applications.

The group totals more than 43,000 employees, 16 advanced research and development units, 39 design and application centers, 17 main manufacturing sites and 88 sales offices in 31 countries.
In 2002, ST's net revenues were US $6.32 billion and net earnings were US $429.4 million and was placed among the top five semiconductor manufacturers worldwide for the second year running. The Company's products are manufactured and designed using a broad range of fabrication processes and proprietary design methods. To complement this depth and diversity of process and design technology, the Company also possesses a broad intellectual property portfolio that it has used to enter into cross-licensing agreements with many other leading semiconductor manufacturers.
ST has developed a worldwide network of strategic alliances, including product development with key customers, technology development with customers and other semiconductor manufacturers, and equipment and CAD development alliances with major suppliers. By augmenting its rich portfolio of proprietary technologies and core competencies with complementary expertise from a variety of carefully chosen strategic partners, ST has developed a high capability to offer leading-edge solutions to customers in all segments of the electronics industry. 
The Company currently offers over 3,000 main types of products to more than 1500 customers. In 2002, approximately 69% of ST's revenue derived from differentiated products, a combination of dedicated, semi-custom and programmable products designed to suit a specific customer or a specific application and therefore having a high system content. This result reflects ST's  early recognition of the importance of system-on-chip technology, which is key for addressing the fast growing market for convergence products, and the success of the strategies it developed to ensure its leading position in this key emerging field.
Since its formation, the Company has significantly broadened and upgraded its range of products and technologies and has strengthened its manufacturing and distribution capabilities in Europe, North America and the Asia Pacific region. This capacity expansion is an ongoing process with the upgrading of existing facilities and the creation of new 8-inch, sub-micron fabs around the world. ST currently has five 8-inch fabs in operation in: Rousset (France); Agrate Brianza, R2 (Italy); Crolles (France); Phoenix (Arizona); and Catania (Italy). In addition, a sixth 8-inch fab is currently ramping up in Singapore.        
To guarantee continued technological development and consistently offer customers true leading-edge products, ST each year invests a significant proportion of its sales in R&D and capital expenditures. In 2002, maintaining a consistently high level, it spent US $1,022.3 million (16.2% of revenues) in research and development. ST filed 680 patent applications in 2002, maintaining its track record as one of the industry's most prolific inventors. The new inventions protected with these filings covered a wide range of technologies, products and applications, in line with the broad range supplier mission of the Company. ST is also active in numerous collaborative research projects worldwide as well as playing a key role in Europe's advanced technology research programs.
Source: adapted from company web site
Whirlpool

Whirlpool Corporation is the world's leading manufacturer and marketer of major home appliances, with annual sales of over $11 billion, 68,000 employees, and nearly 50 manufacturing and technology research centers around the globe. The company markets Whirlpool, KitchenAid, Brastemp, Bauknecht, Consul and other major brand names to consumers in more than 170 countries. Since 1911, Whirlpool Corporation has grown from humble beginnings to a global enterprise with manufacturing locations on every major continent, 68,000 employees worldwide, and the leading brands in major home appliances.  Whirlpool's  global platform allows the company to transfer key innovations and processes across regions and brands. Based on the continuing success of the company's global innovation process, which began in 1999, Whirlpool has introduced important product innovations to consumers worldwide. The innovations are part of Whirlpool's strategy of building customer loyalty by applying a deeper, fundamental understanding of customers' needs, desires and lifestyles.  At Whirlpool, they believe that innovative thinking comes from anyone and anywhere within the company.  In 1999 they launched a worldwide effort to instill innovation as a core competency throughout the organization.  Since then, Whirlpool people worldwide have participated in and contributed to innovation-related activities that have resulted in new ideas, products and services. Cross-regional teams of product development engineers continue to collaborate on innovation initiatives for regional and global distribution. The Whirlpool® Duet® clothes washer and dryer pair (HE3t under Sears, Roebuck and Co.'s Kenmore Elite brand), which was launched nationwide in 2002, is a prime example. The Whirlpool®  Duet® washer blends European front-load technology with a striking design that appeals to U.S. consumers interested in large-load wash capacity, excellent energy efficiency and cost savings, and the best overall fabric-care performance. Launched under the Whirlpool and Bauknecht brands as Dreamspace and big, respectively, the European versions of the Duet washer provide the same benefits and high level of performance with designs and features that appeal to European consumers. In India, the Whirlpool® WhitemagicTM AquashowerTM delivers more than cleanliness to consumers who believe whiteness of clothing expresses purity. Innovations such as the Whitemagic Aquashower has helped Whirlpool brand earn the trust of Indian consumers and the leading clothes washer and refrigeration positions within the country. Innovation is Whirlpool Corporation's differentiating strategy, one they believe provides them with a significant competitive advantage.

Source: adapted from company web site

Two case studies have been selected for their relevance to this present paper perspective: STMicroelectronics and Whirlpool Europe. The two firms belong to two different industries: the research-intensive semiconductor industry for the former and the more mature and less research-intensive home appliances industry for the latter.  They also derive from different histories, as the respective boxes shortly describe. Their common features are the important global competitive position they hold in their respective markets and their multinational structure. 
They both share the critical role of innovation in the firm vision and the need of finding  their own way to interpret the ambidextrous organisation. Both these elements are part of the genetic code of STMicroelectronics since its inception, while they represent a clear strategic and organisation priority for Whirlpool only since 1999. This could be attributed to their belonging to very different businesses: for STM a huge R&D spending and strong commitment to innovation are part of the nature of the industry, even though we shall observe how STM has originally interpreted this “industry- specific” innovation commitment. For Whirlpool innovation  became a key competitive driver at the end of the ‘90s, when in its mature business other sources of competitive advantage revealed their maturity. 
The two companies also share a recent evolution in their ambidextrous organisational solutions towards a more “focused” behaviour, probably as a consequence of the  rationalisation policies occurred in the recent economic downturn affecting the global economy, but maybe also for the need of restructuring highly complex activities, after some years’ experience, to improve their effectiveness and efficiency .
From the strategic architecture viewpoint Whirlpool clearly adopts a broad business definition: for example it defines  “food conservation”, not “refrigeration”, as one of its core businesses, even though refrigeration corresponds to a fundamental division and product line. Business definition isn’t so crucial in ST because in their high tech business such a definition is open to wide market opportunities in itself, also because it produces the basic components for a number of industries, which will have to find final market applications.

Under the competitive strategy dimension, both firms share a common perspective of innovation as the main competitive tool and future performance driver. Once again, for ST this perspective may be natural, since in “science-based” businesses innovation has historically played a dominant role in the competitive arena, but it may appear more unusual for mature technology home appliances, where cost versus differentiation advantages constitute the conventional competitive duo. It is very interesting to notice that both firms consider cost and differentiation (the latter primarily expressed as quality of product/customer service) as two basic competitive prerequisites, as assumed in a previous paragraph. The real competitive tool is innovation: the shift is particularly evident for Whirlpool where innovative products and services are considered to be the sole way to improve profitability in high globally competitive mature businesses.
Under the relational architecture point of view, ST appears much more oriented towards a continuous improvement of its network of strategic alliances, characterised by a twofold complexity: alliances are spread all over the world and involve firms belonging to different “industries”, from universities to customers and suppliers.

Relational architecture plays a fundamental role particularly in AST, ST Advanced System Technology organisation. Within ST, AST’s role is to provide the company with long-term core business and leadership in key markets by identifying fundamental market changes, ensuring early access to intellectual property and developing system architecture and prototypes. Its mission, its activity positioning in the pre-competitive sphere and its time horizon for projects are all factors clearly differentiate AST from Central R&D, ST’s organisation in charge of research on process technologies.
Innovation via network relations is AST response to the need to ride the crest of technological waves: their network is complex, deep and geographically spread. Relations with Universities and research centres across the world allows AST to participate in the most advanced progress from basic research on. For AST partnerships and strategic alliances show a predominant vertical direction: the crucial axis is the one connecting AST with technology and science suppliers on one side and with core customers on the other one (applications suppliers). The alliances – based model found at AST is probably dependent on the complexities of high tech research. Such complexities stem from a number of factors among which the shorter life cycles of technologies and their applications and the subsequent need to share the risks and cost of research among different partners. Most important, the continuous scientific and technological advances speed up the pace of the introduction of new applications and open increasingly larger horizons for differentiated applications, which requires to keep open doors to both different “science suppliers” and different “application suppliers”. Thanks to this vertical system of partnerships ST and AST in particular can be placed in box 4 of both the strategic orientation matrix and the organisational architecture matrix (figure 4). 

In micro-electronics innovation factors which are technology/science-driven (shape strategy, box 3) combine with customer-driven ones (interact strategy, box 4), and particularly innovations in system technologies involve forms of concurrent engineering in order to identify, implement and market applications together with the core customers. The interactive orientation is favoured by the high concentration of customers (oligopsony).

In Whirlpool Europe the relational architecture is not so evident and crucial: mature technology and foreseeable/stable applications lead to an approach where the internal organisation tends to dominate the innovation field. This choice is favoured by the company’s market and technological maturity and by the consequent predominance of incremental innovation. The traditional internal R&D departments have until recently managed this innovation process efficiently and effectively. The interviews made revealed that Whirlpool is now moving gradually from a traditional customer-oriented approach (product adaptations based on market research) towards an interactive model: forms of concurrent engineering with pivotal customers like the main European purchase centres have been carried out. Most important, Whirlpool is now experimenting with an innovation methodology, which tries to escape from the served-market myopia and consolidated R&D routines trap. In 2000 an Innovation Group was established at Whirlpool European headquarter in Comerio (Varese) with people coming from different functions and locations in the aim to stimulate innovative thinking from different parts (functions and locations) of the European organisation – potentially also from trade partners and strategic suppliers – and to channel it into projects. Similar groups have been established in America and Asia.

Both ST and Whirlpool seem to be moving towards solving the dilemma “to serve or to create” by adopting two innovative approaches: through the co-innovation approach with strategic partners on one side and by stimulating organisational units to think in terms that go far beyond existing customer knowledge on the other side.

Moving towards the shape/interact approach requires that customers are either “created” or transformed into strategic partners for innovation. The interaction strategy implies that innovative strategic architectures turn more and more relational. As a consequence, the organisational architecture has to consider the networking trend, which goes in the direction of an interaction not only with customers but also with a wide range of vertical and horizontal strategic partners. According to this paper summary hypothesis, innovative firms are so based on their ability to exploit the learning opportunities inherent in differentiated partnerships (in terms of both geographic location and type of industry) coupled with a parallel ability to fully exploit the learning opportunities afforded by the internal organisation (different functions and different geographical locations), empowering not only the R&D department but the entire organisation and particularly its margins, its interfaces with the multiple external environments (suppliers, customers, markets). 

Figure 4 The strategic and organisational architecture in ST and Whirlpool Europe: differences and similarities
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The two case studies share this common perspective ideally, but their actual positions are different with respect to the target represented by box 4 of the organisational architecture matrix. ST and particularly AST already occupy this box, even though it needs improve this position further. Such improvement rests on a paradox: the company’s capacity to consolidate the least consolidable innovative organisation, i.e. the cellular one (see following paragraph on AST). The short term oriented R&D is managed by the central R&D (mainly focused on processes development) and by product divisions (product improvements and developing new products from advanced research- AST), while AST deals with the medium and long run oriented research. AST is born in 1998 and employs 280 people spread in 15 labs and locations across the world. It represents an interesting case of ambidextrous organisation and organisational balancing between short and long term oriented research and innovation.
Whirlpool  is moving from box 1 to 4: its possibility to succeed depends on its ability to couple existing business and organisational routines with radically innovative projects stimulated in an open organisational framework (“innovation from everyone and everywhere”) and nurtured in a separate organisational framework (“the innovation pipeline”). 

The role of geographic leverage in both Whirlpool and ST is fundamental, even though the two firms interpret it in different ways. In Whirlpool it seems that the awareness about the multilocal leverage has grown recently, especially from 1999 (see box about  Whirlpool). The recent strategic focusing on innovation has corresponded to the need of identifying adequate leverages to promote it and one of the most stressed ones is represented by the learning potential represented by 68.000 employees of different countries and cultures spread all over the world, which the first knowledge base on which the firm can try to understand local differences and global opportunities, since they contemporarily share their belonging to a community/country/culture and also to a global firm work force. In addition to this, Whirlpool develops more and more an attitude to learn form diversities not only to adapt global  products to local needs, but also to introduce new local products which can be then transferred to other countries. A good example is provided by some products developed for the Indian market, which can be sold also in other markets (see box for details). 
In ST and especially in AST, the geographic leverage is interpreted in terms of  worldwide access to advanced research, which arises in Universities and research centres, as commented above. AST develops research projects in 15 labs or locations (the former units employ more than 15 people) spread all over the world. The global spread of research and innovation activities is guided by proximity to advanced research  knowledge in specific fields and not to final markets proximity. AST learns about final market needs and trends through the marketing intelligence and customer experience of their key customers (for example Nokia). 
Commenting the many and complex aspects of innovation and knowledge management at AST and at Whirlpool Europe in detail goes beyond the scope of this paper. The purpose here is to focus on the ambidextrous organisation element if any,  how it is interpreted by each firms and finally on the best practice factor identified in each case. Its interest depends on its responsiveness to relevant changes in the internal and external environment and to its ability to take into account the need for multiplying innovation leverages and co-ordinating them with a new approach, according to the theoretical framework outlined in the previous paragraphs. This would ensure that such strategic and organisational innovations are adopted by other firms, as they have the attributes of pivotal experiences.
Whirlpool Europe Innovation Group
Whirlpool Europe is the portrait of a traditional firm with internal and separate R&D that is experiencing a transformation towards a less traditional model of diffusion of innovative activities throughout the organisation, both across functions and across countries. The process, as mentioned earlier, is managed by an Innovation Group, established in 2000, which introduced an innovation methodology providing a sort of guided route to stimulate innovative ideas from different members of the entire organisation and to channel them into innovative projects. The group is composed of 20 people and acts as a methodology guide, as a trainer of I-mentor and I-consultants (people responsible for mobilising creativity throughout the organisation and following up innovative ideas and projects), as a venture capitalist for the experimental stage of the business idea (maximum 90 days, see figure 5). 

Figure 5 depicts the process through which people are led to develop innovative ideas and to turn them into projects. The figure is a personal elaboration of the innovation methodology proposed by the innovation group, 

For large organisations operating in mature markets the biggest challenge is breaking organisational routines, mobilising creativity, empowering people throughout the organisation to lead them to think in terms of innovation. Whirlpool methodology devotes much attention to these aspects and the roots of the ideal “tree” represent the core of such approach. People are lead to reflect on market trends and market discontinuities, on the firms orthodoxies and on breaking them, on existing core competences which could be leveraged to serve new needs (fit) or new competences necessaries (stretch). The theoretical model underlying Whirlpool methodology for developing innovative business ideas is basically the one proposed by Hamel and Prahalad (1994), so details and deeper considerations can be found in their writings. In the interviews with I-mentors and I-consultants I have identified the roots of the innovative ideas generation-process in three subsequent stages, which I have named Looking, Learning and Linking (see figure 4). These stages reflect a two-fold process of diverging and converging (the so called double diamond), i.e. broadening perspectives and then synthesising learning, identifying different alternatives and then making choices.

The other core element in Whirlpool methodology is represented by a sort of venture capital fund (innovation budget), but with a very restricted horizon: it can fund ideas from their structuring into business opportunities (BOP) to the experimental stage, then - in case of a positive outcome - the experiment is handed over to the competent business division for funding prototyping and scaling up. This is probably one of the potential main weaknesses of Whirlpool methodology: in fact Bops remain in a separate “venture capital” environment for a very short time and then have to be “adopted” by some existing business division, so they somehow have to fit in with organisational routines, existing products and competences.

The innovation process at Whirlpool seems recently moving towards a rationalisation of internal seed funds for innovative projects, giving priority to “core business related” innovation rather than to “out of the box” innovation. On the other hand the innovation methodology developed remains. Such a methodology produced in few years very important outcomes in terms of new products. Some of them show an incremental innovation feature, but at least one out of the box innovation is reported, i.e. the Gladiator, introduced by Whirlpool USA (see box for details). The Gladiator is developed through a system of partnerships with furniture developers and represents an innovation from the point of view of the product, distribution channel and partnership network. For this reason a dedicated business unit manages it. 
Figure 5  The innovation pipeline at Whirlpool Europe












Source: personal elaboration based on interviews made during the I-mentor training seminar in Stresa, 5-7 March 2002

AST, a cellular organisation for advanced research
The essence of AST best practice is quite different than Whirlpool’s, for the already mentioned reasons. At AST the big question is not how to stimulate the roots of the innovation process, because it is an organisation with many roots and sources of potential innovations thanks to its world-wide networking with both science and new technology suppliers and the most innovative and demanding customers. In a networked organisation with the specific mission to monitor the technological frontier and to develop system innovations in microelectronics, the core issue is co-ordinating the many potential business opportunities and scientific advances with knowledge management tools and highly innovative and “networked” organisational approaches. Among the many aspects worth analysing at AST as to knowledge and innovation management, this paper focuses on the cellular organisation. In fact, according to our opinion AST is one of the few examples of such organisation, defined by Miles, Snow, Mathews, Miles and Coleman (1997) as the most appropriate for the knowledge age. The term cellular organisation is not recent (for a literature review see Mathews,1996). The building blocks of cellular structures are the following: each cell is an entrepreneurial entity, it is capable of self-organisation and it is rewarded on the basis of its activity outcomes. Each cell can establish forms of co-operation with others; it can also integrate its activity with similar or complementary cells as it happens in living organisms. “It is this combination of independence and interdependence, which allows the cellular form to generate and share the knowledge which produces continuous innovation” (Miles, Snow, Mathews, Miles and Coleman (1997). 

At AST, innovative projects are carried out by small entrepreneurial groups (usually 5 to 6 people), composed of both internal staff and people from AST network (universities, suppliers, etc…). These “knowledge units” (KUs)  resemble the nature and scope of cells in cellular organisations. Since KUs are knitted by shared knowledge and not by geographical proximity, it means that the members very often belong to both distant parts of the internal structure (AST) and different external partners. AST organisation is a very interesting case of  intrapreneurship at two levels: the first is AST itself as a meta-entrepreneur (Doz, Santos, and Williamson,2001) and the second one is represented by each cell, which is an entrepreneurial entity –as defined above. Knowledge management and transfer tools are thus fundamental to permit the cells to aggregate and operate also without physical proximity, and to permit to the meta-entrepreneur to coordinate all the cells and align their working with the key technological roadmaps followed at the group level.  For this reason AST communication management is one of its key success factors (Colombo, Negroni, 2001). KUs operate in an organisational context, which is very fertile, because ST and AST have favoured its flourishing along the years of community of practice (CoP) (Lave, Wenger, 1991; Wenger, Snyder, 2000). They provide a network of relations where connections can be developed, they allow to identify people with relevant knowledge and foster interpersonal interactions to build up trust and obligations. Furthermore, at ST, CoP represents a way to build up a group identity with a common context, objects (i.e. documents, procedures, and language) and a shared history. Many of the knowledge sharing practices are based on the Intranet technology, which allows fast and simple access to information and knowledge. 

According to Doz, Santos and Williamson (2001) two key variables affecting knowledge management are context and location. The degree of collocation varies with distance and time differences. Even though a situation of full collocation (no distance and time difference) and co-setting  (same context shared) is unfeasible, as two individuals cannot share the same space-time  (identical location) and the same history, culture, technology, and so on (identical context), there are situations characterised by strong collocation and co-setting, like clusters and districts. High dispersion in space-time and differentiation in context is a big challenge for knowledge management. When a company is faced with a non-collocation situation it may try to achieve the benefits of collocation with communication technology, while enjoying the benefits of dispersion, i.e. diversity. This stage of collocation has been referred to as virtual collocation (Doz, Santos, and Williamson,2001).

CoP and KUs are a form of virtual collocation (similar context, dispersed locations). KUs in particular may represent a more differentiated entity than CoP because the latter develop a higher amount of explicit knowledge, while the former involve not only more tacit knowledge but also a need to integrate different and complementary sources of knowledge. In such cases we find the highest complexity of communication, co-ordination and integration issues but also the highest innovation potential. 

Figure 6  AST: Making a cellular organisation at work










                        


Source: adapted from Doz, Santos, Williamson (2001) and Colombo, Negroni (2001)

Conclusion

The two case studies analysed fit the model suggested for explaining and predicting the behaviour of innovative MNCs. Innovation is not an exclusive trait of small infant firms: also the large ones can manage internal constraints (organisational routines, existing competences, products, technologies and served markets) and transform them into leverages for radical innovations. Future opportunities vision can be developed throughout the organisation, competences can be stretched, migration paths towards new businesses can be outlined and managed, new routines can be explored, for example by separating the most innovative ventures from the rest of the organisation and financing them with an internal venture capital budget. This paper focused in particular on the applicability of an ambidextrous organisational model in order to cope with this need and has found two case studies (STMicroelectronics and Whirlpool) evidencing the existence and the working of such a model.

In innovative firms, notwithstanding their eteromorphic features, two common traits are worth being underlined.

First, in these firms the traditional R&D department is no more the unique organisational place where innovation occurs: on the contrary the above-mentioned tools involve that the entire organisation should contribute to the innovatory effort. The most involved organisational “places” are those ones that represent the interface of internal with external knowledge (i.e. with key markets, customers and suppliers, with science and technology “providers”). Modelling and managing such an organisation calls for complex coordination and knowledge management tools. One of the limits of this study is that these tools are not completely defined.

Second, in the global economy, knowledge no more flows from one dominant country/local system (where traditional R&D was located) to the rest of the world (uni-polar world), but from many “sticky” places throughout the globe. As a consequence, innovation management and international management are no more separated methodologies but have to be integrated in the perspective of international knowledge management.
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Acknowledgements� It is important to remind the connection between this hypothesis and the evolutionary theory of the firm (Nelson, Winter, 1982) and also the organistational inertia (Hannan, Freeman, 1984).


� The debate in literature regarding on the relationship between the firm’s size and innovative attitude of the firm has been particlarly rich keen and controversial, as the following statements demonstrate. “These are scary times for managers in big companies. Even before the Internet and globalization, their track record for dealing with major, disruptive change was not good.” (Christensen, Overdorf, 2000).


“…large innovating firms in the 20th century have shown remarkable resilience and longevity, in spite of successive ways of radical innovations that have called into question their established skills and procedures” (Pavitt,1996). 
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� According to Levitt (1983) "High quality and low cost are not opposing postures. They are compatible twin identities of superior practice”. Bartlett and Ghoshal (1992) observe about global firms which reached success "Each of these companies developed both cost and product quality advantages.”".





� According to Porter (1980) innovation was considered among the various forms of differentiation: in the recent perspective innovation is an autonomous and fundamental sources of competitive advantage. 





� This evolution was already demonstrated in a survey conducted at the end of the 19‘80s based on interviews to US and Japanese managers (Hambrick, 1989).


�  The term cellular organisation is not recent. For a literature review see Mathews (1996). Managing knowledge in R&D dipersed teams, Proceedings of the 17th Colloquium- European Group for Organisational Studies, Lyon, July.





