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Abstract
This study focuses on the collective beliefs of managers in competing firms and how they interpret and respond to successful technological innovation. Drawing on prior work suggesting that managers will tend to over-estimate their own competences and neglect those of their competitors in conditions of ambiguity, this paper explores these issues through a case study of competitive innovation in Formula 1 motorsport. The study concludes with a framework to explain how firms arrive at either innovative or imitative approaches and also why they may shift between them. The framework tentatively suggests that the focus on inimitability emphasized in the resource-based literature is potentially misplaced when taking an interpretive perspective of competitive dynamics. This lens suggests that managerial logic in response to performance feedback favours more innovative approaches placing greater emphasis on non-substitutability as the basis for creating barriers to competitive advantage. However the study also identifies some of the potential interplay between innovation and imitation and suggests a more nuanced way of considering incremental innovation by extending the potential opportunities for creating competitive advantage through innovative imitation – where the original innovation is outperformed by creative approaches to imitation and also imitative innovation – where imitative adaptations of an innovation extend the period of competitive advantage beyond that which would normally have been achieved.
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INNOVATE OR IMITATE? 
THE ROLE OF COLLECTIVE BELIEFS IN COMPETENCES IN COMPETING FIRMS

Peter Drucker (1985) defines innovation as the act which endows resources with a new capacity to create wealth. Innovation is therefore the basis of wealth creation, and by implication the future success of firms is driven through innovation. Similarly the notion of first mover advantage (Lieberman and Montgomery, 1988) suggests innovative firms that enter the market first will be able to develop a stronger base for building competitive advantage. However, more recently, there are those who now argue that being a ‘fast second’ or imitation in general is potentially a more profitable and lower risk route to competitive advantage. Imitation avoids costly investments in research and development, and also reduces the risk of failure as you can wait to see which ideas are ultimately accepted by the market (Chittoor, et al 2009; Markides and Geroski, 2005; Shenkar, 2010). These tensions and emphasis on the threat of imitation in the strategy literature have led to calls for further research into the nature and antecedents of imitation (Lieberman and Asaba, 2006). 

In this paper I focus on technological product strategies and consider innovation and imitation as two alternative product/service strategies. Firms may emphasise one or the other, innovation focusing on the development of ‘original’ ideas unique to a particular industry context (Levitt, 1966) and imitation focusing on directly copying the activities and products of competitors within the industry (Kale and Little, 2007). In practice these two alternatives can be seen on a continuum: the act of imitation will always involve some level of innovation as, in comparison to intra-firm replication, there is no comprehensive template for the firm to follow, it is therefore the purpose of following a competitor which denotes imitative behaviour: “An imitator working with an extremely sparse set of clues about the details of the imitatee’s performance might as well adopt the more prestigious title of “innovator”, since most of the problem is really being solved independently. However, the knowledge that a problem has a solution does provide an incentive for persistence in efforts that might otherwise be abandoned.” (Nelson & Winter, 1982, p124). The concepts of incremental and radical innovation can be considered as points along this continuum, which differentiate between a pure ‘copy’ of another firm’s innovation as the definition of imitation, an adaptation of existing ideas relating to incremental innovation (e.g.  Henderson & Clark 1990) and radical innovation - adoption of new and distinctive concepts not found in existing competitors - as the opposite pole to imitation. In Schumpeterian competition (Schumpeter, 1934) successful innovation is the driver for growth and therefore imitation becomes inevitable as successful firms are imitated by others seeking to gain a share of excess profits. From this perspective firms who wish to grow (or avoid decline) have no option but to imitate (Nelson and Winter, 1982).

Teece (1986) suggests a number of ways in which firms can protect their innovations from imitation, a key element of which he identifies as the ‘appropriability regime’. This refers to legal instruments such as patents, trade secrets and copyright or the nature of the innovation, which includes the level to which competitors can understand the competences needed to create it - a lack of clarity in understanding the basis of the innovation is referred to as causal ambiguity. The concept of causal ambiguity is linked to the resource based view of the firm, where firms are able to acquire or develop valuable resources which are difficult for competitors to imitate or obtain and are therefore a potential source of competitive advantage (Barney, 1991). It describes situations where the links between actions and performance are unclear, therefore the factors responsible for performance differentials are difficult to identify and create stable inter-firm differences in profitability (Lippman and Rumelt, 1982).

The importance of inimitability to the resource based view of the firm has led to a focus on causal ambiguity – where the sources of advantage are hard to identify - as a key element in creating superior firm performance. Much of the work in this area emphasises the importance of firms investing in competences which are causally ambiguous in order to protect competitive advantage. Reed and DeFillippi (1990) suggest that there are three characteristics of competences that can be simultaneous sources of advantage and ambiguity: tacitness – where the competences are based on tacit knowledge; complexity – within and between a firm’s competences; and specificity – where the competences are highly specific and interdependent with internal and/or external relationships. However, despite the concept of causal ambiguity being related to the inability of competitors to imitate a resource or competence, the extant research has tended to focus on causal ambiguity as it relates to managers within the firm, rather than from the perspective of competitors outside the firm. For example, as it relates to decision making (Mosakowski, 1997), managerial awareness of competences (Ambrosini and Bowman 2010) and transferring best practice within the organisation (Szulanski et al., 2004). 

In contrast to the resource based view, which focuses on the nature and location of firm resources, an alternate perspective is that of managerial cognition where the focus is on managerial understanding of competitive environments and firm capabilities. This perspective concentrates on the role of managerial perceptions in both identifying and responding to the actions of competitors (Daniels, Johnson & de Chernatony, 2002; Porac, Thomas and Baden-Fuller, 1989). From this perspective, inimitability is a function of a manager’s view as to whether a source of advantage can be imitated, rather than an inherent attribute of the resource or capability involved. This follows a strong tradition of work which takes an interpretive perspective to capture the way in which managers see their worlds and the links this may have to areas such as decision making (Tversky and Kahneman, 1977), environmental scanning (Dutton et al 1989) and competitor identification (Porac et al, 1989).

One aspect that relates to the notion of perceived inimitability is the concept of competence attribution. Competence attribution is the belief by managers that their level of competence in a particular domain is superior to that of their competitors, and is likely to become more pronounced in ambiguous contexts (Powell et al, 2006). This is consistent with the notion of attribution biases where managers tend to attribute positive performance to their own capabilities and poor performance to exogenous factors such as environmental change (Clapham and Schwenk, 1991). In causally ambiguous situations, managers are more likely to over-estimate their own firm level competences in relation to those of the competition (Larwood and Whittaker, 1977), and by implication use these competences to develop their own innovations in response to a successful competitor. An additional characteristic is that when assessing their competences relative to those of the competition individuals will tend to under-estimate those of competitors (Kruger, 1999). Furthermore, individuals may also ignore competitors entirely when making strategic decisions, as Camerer and Lovallo (1999) found in a market entry simulation using MBA students. In this study the students ignored the qualities of competitors and focused on their own skills when making decisions to enter markets. Powell et al (2006) refer to the phenomena where managers either under-estimate or totally ignore the capability of competitors as competitor neglect. They suggest that in ambiguous situations managers are more likely to simultaneously neglect the competition and to over-estimate their own competences. It can therefore be inferred that in these situations firms will follow their own path and focus on innovating from their own competences in order to improve performance, rather than attempting to imitate competitors, who they either ignore or regard as inferior. This may lead to a situation of competence substitution where, rather than imitate, the competence attribution effect leads competing firms to ‘innovate based on alternative management practices, technology, and /or business models’ (McEvily et al, 2000: 296). In one of the few studies which directly considers the way in which competitor’s view causal ambiguity, Ryall (2009) suggests that the existence of causal ambiguity alone is insufficient to prevent imitation as competing firms may adopt explorative experimentation which results in imitation or competence destroying innovation.

Such perspectives can be seen to represent both a shared perspective on competences (Mishina et al 2004) and a shared understanding of competitive environments (Porac and Thomas, 1990). These shared perspectives can be framed as a collective sensemaking which provides the basis for organizational understanding and decision making (Daft & Weick, 1984), which in turn engages with collective concepts such as organisational climate (Glick, 1985), culture (Fiol, 1991) and values (Wiener 1988). Such embedded characteristics influence the innovativeness of organisations (Teece, 1996) and can underpin a focus on innovation in the face of competitive threats (Amabile and Khaire, 2008). However while there is much work which underlines the value of an innovative culture (e.g. Khazanchi et al 2007; Lemon and Sahota 2004; Damanpour and Schneider, 2006; Valencia et al 2010) there is a paucity of work which suggests that such organisational cultures may also underpin imitative behaviour. However the work on organisational culture does suggest that particular strategic positions and preferences are underpinned by taken-for-granted assumptions about how the organisation will succeed and respond to competitive threats (Johnson, 1988), in this regard we can expect that organisational culture may potentially underpin a focus on imitation, in a similar way to underpinning a focus on innovation. 

However, in addition to the focus of this paper, it is recognised that there are other potential explanations as to why firms may chose to focus on innovation, even in the face of negative performance outcomes. Gemser & Wijnberg (2001) suggest that the fear of losing an innovative reputation will inhibit firms from engaging in imitative strategies. In a similar vein Podolny (1993) asserts that firm behaviours are influenced by the relationship status with other producers and proposes that sociological approaches to markets can help to explain strategic decisions at the firm level. Such perspectives are valuable contributions to understanding firm level behaviours in competitive and institutional contexts. The position of this study is to add to these by considering both the influence of beliefs in firm level competences and the role of firm level performance in explaining the decision to follow innovative or imitative product strategies. 

The implication of the linkage between belief in competence and innovation is that organisations will develop collective positions as to whether they should be innovating or imitating, or potentially some combination of the two. This gives rise to three inter-related propositions. Proposition 1a: Where there is a collective belief in the competences of the organization, firms will focus on innovating from these competences rather than imitating competitors. The corollary of Proposition 1a is therefore Proposition 1b: Where there is a lack of a collective belief in the competences of the organisation they will tend to focus on imitating competitors rather than generating innovation from their own internal competences.

The role of organisational performance is important here as it provides clear feedback as to whether or not such competence can create successful performance. It can therefore be framed as a mechanism to reduce ambiguity regarding the sources of competitive advantage, as if we see a performance improvement we would be likely to interpret that as a consequence of the success of the product strategy. We can thereby propose a relationship between performance, belief in competences and innovative or imitative strategies as follows: Proposition 2a: Where innovative strategies lead to performance improvement this will increase collective belief in competences, which in turn will increase the focus on innovation. Again the corollary of Proposition 2a: Proposition 2b: Where innovative strategies lead to performance reduction this will reduce collective belief in competences, which in turn will increase the focus on imitation.

Similarly, in the case of imitation we can articulate the relationships as follows: Proposition 3a: Where imitative strategies lead to performance improvement this will increase belief in collective competences, which in turn will increase the focus on innovation. Again the corollary of Proposition 3a: Proposition 3b: Where imitative strategies lead to performance reduction this will reduce collective belief in competences, which in turn will increase the focus on imitation.

These three propositions and their corollaries are summarised in diagrammatic form in Figure 1.
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Figure 1: Potential shifts between innovation and imitation in relation to relative performance.
The three groups of propositions suggest that there are two stable and two dynamic conditions which can arise. The stable situations occur, first where firms with a strong collective belief in their competences are innovating and enjoying positive performance outcomes, which in turn reinforce their belief in collective competences; this is designated as Cycle 1 in Figure 1, supported by Propositions P1a and P2a. Second where firms with a reduced collective belief in their competences are imitating, but are experiencing poor performance outcomes which lead them to continue to attempt to imitate more successful competitors, this is designated as Cycle 2 in Figure 1, and is exemplified by Propositions P1b and P3b. The dynamic conditions – where firms may shift between innovation and imitation – occur first when firms with a strong collective belief in their competences innovate and then find that their performance reduces, in this situation I suggest that this leads to a reduction in their collective belief in their competences which leads to a shift to focus on competitors, and thereby imitation, for sources of competitive advantage, shown in Path 1 with Propositions P2b and P1b. Second where firms with a low collective belief in their competences are imitating and this proves to increase performance I suggest that this will increase their collective belief in firm competences, which in turn leads to a focus on using these competences to innovate, this is shown in Path 2, with Propositions P3a and P1a.

I use this preliminary framework to guide an empirical examination of the role of collective beliefs in competences as to whether firms innovate or imitate. In order to do this I have selected a specific context that enables detailed longitudinal examination of an innovation and the responses of competing firms: Formula 1 motorsport.

Research context and methodology
Formula 1 (F1) represents a technologically intensive form of motorsport.  Here the racing teams are concerned, not only with competing on the track, but also with the design, development and manufacture of high performance single seat racecars. F1 has been in existence since 1950 when it created the first world championship series for racecar drivers.
The competitive nature of this industry has been characterized by a series of technology led transformations where a dominant design became disrupted by innovative new technologies (Jenkins, 2010).  The F1 constructors are concerned with creating prototype racecars through intensive small scale production methods. These organisations are effectively single product companies who have to make a clear decision between innovation and imitation in the design of their racing car; this allows us to identify such strategies with more clarity than could be possible where firms are creating a broad portfolio of products which could adopt both innovative and imitative approaches. In using this particular context we are able to clearly delimit the population of rivals - as these are defined as entrants to the F1 world championship in any particular year. During the seven year period of the case study there were a total of 24 competing constructors, with up to fourteen teams competing in any one particular year, a full list is shown in Appendix 2. Although F1 organisations are in some respects fairly homogenous, there are some notable variations between the teams. For example, the Ferrari team has traditionally been well resourced and in 1962 employed 120 in its sporting operations: Gestione Sportiva (Ferrari, 1963: 44), in contrast the Williams team only employed 21 people in 1977 (Jenkins et al, 2007), although, unlike Ferrari they do not manufacture their own engine.
A historical research design using both retrospective and contemporaneous data is used to consider the period leading up to, during and following on from the introduction of the Ferrari 312T in 1974.  This particular innovation has been selected as it created a significant period of competitive advantage for Ferrari – around six years – unusually long in the context of F1, where innovations are usually imitated within the space of weeks rather than years. The context of relative dominance by a single competitor encourages other competitors to seek to improve their performance either through innovation, or imitation of the successful design. The benefit of selecting a specific situation where the process of imitation and innovation is evident through a single product design is that it presents more clarity and fine-grained understanding of the processes involved in competing firms responding to the innovator.
The historical case based perspective involves matching patterns in the data with theoretical explanations (Eisenhardt, 1989; Yin, 1984). Data for the study is sourced from a database which has been developed by the author over the last twelve years. It includes a bank of over fifty in-depth interviews with key individuals and detailed published sources from periodicals, books such biographies, autobiographies and historic and technological reviews and websites. This study draws on eight in-depth interviews with the key informants who were directly involved with both the focal and competing firms, and also in-depth analysis of four autobiographies and four biographies of other key individuals directly involved in the case, the data sources are summarized in Appendix 1. Although this is essentially a retrospective case study ‘real-time’ data is used in the form of contemporaneous published accounts. Although the use of retrospective data is subject to the level of recall of the respondents, one of the benefits of the retrospective interviews is that, in a number of cases, the respondents stated that they were now revealing insights that they would not have been prepared to share if they had been interviewed at the time. This unusually rich context provides a level of detail which is particularly appropriate for theory building (Leonard-Barton, 1990). The data for this case focuses on a specific period involving a series of innovations and imitations over a  seven year period (1974 – 1980) and uses an embedded case study design (Scholz & Tietje, 2002) with a detailed analysis of five teams during this period. Each of the teams is purposefully selected based on their differing responses to the competitive success of Ferrari during the period. The five teams are Ferrari (dominant firm during most of the period), Lotus (previously dominant firm who developed an innovative response); Brabham (previously successful team who developed an imitative response); Tyrrell (previously successful firm who developed an innovative response); and Williams (new entrant who developed an imitative response to the success of Lotus at the end of the period). The key events and the performance of these five teams during the period is summarized in Figure 2. The vertical axis in Figure 2 represents the average points accumulated per race by a two-car team over the year. Points accumulation determines the winner of the constructor’s world championship and so represents the relative competitive performance of a particular car design.
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Figure 2: Relative race performance and key events 1974 -1980.

As can be seen in Figure 2, the period starts with the launch of the Ferrari 312T which proved to be a superior performer to the current competition and dominated the period through to 1977. This car utilized a ‘Flat 12’ engine which was designed and built by the Italian firm. This led to a number of different and distinct approaches regarding whether competing firms choose to innovate or imitate. I have framed the narrative around these findings as a way of presenting the approaches taken.
INNOVATE OR IMITATE?
The innovator’s imperative: Lotus
The Lotus example is that of the classic innovator. They have a strong history of innovation and therefore a collective confidence in their competences as the source of performance (see Crombac 2001 for a full history). Having lost their competitive advantage from the early 1970s, Lotus founder and CEO, Colin Chapman, himself an outstanding designer and engineer, asked engineering director, Tony Rudd, to put together a small team of people to go back to first principles in order to come up with a new car to restore Lotus to winning performance: “He listed all the unknown factors – as far as he was concerned – for the design of a F1 car. ‘When you have all these answers we will know how to build a good car.’” Rudd (1993: 289). No reference is made in any of the Lotus interviews or data of any attempt to imitate or even learn from the success of the Ferrari. 

However, in line with Ryall’s (2009) concept of experimentation, the direction that Lotus took was to focus their attention specifically on aerodynamics, as this was an area in which they had existing competence. Their starting point was the experimental wind-tunnel to explore new sources of advantage. They used a quarter scale wind tunnel at Imperial College London, developed to support an attempt on the world speed record in the early sixties (Pinch & Henry, 1999). This wind tunnel was innovative in that it had a ‘moving ground’ which enabled detailed study of the aerodynamic effects of a body close to the ground, ideal for considering the performance of a Formula 1 car. However although the dominant competitor (Ferrari) was not used as a source of ideas for their innovation, the previous experience of the engineers in working on earlier cars (in this case BRM and March) was utilised as suggested by Lotus aerodynamics expert  Peter Wright: I also picked on some of the old BRM stuff where we looked at the shaped side pods which the March also had as I did the bodies for all the original March’s while I was at Specialised Mouldings, and that all came out of that BRM work. We put those side pods on the [Lotus] 78 and we put the radiators in them.  Peter Wright, Interview.

This suggests that innovative firms seek inspiration from the previous experience that individual employees have, regardless of the success of these innovations. The concept, in this case, is drawn from within the experience of the firm and the experience of the engineers working for it, in other words, the designs that they have direct experience of, rather than attempting to translate the sources of advantage from a dominant competitor. In this context it appears that the stimulus for innovation is not just the embedded competences in the firm, but that employees draw from past experiences to ‘imitate’ previous concepts or ideas which may have come from outside the firm, but which are intimately familiar to these individuals.

The ideas developed by Lotus led to the development of the ‘Ground Effect’ car – first the Lotus 78 in 1977, followed by the more successful Lotus 79 in 1978 (see Figure 2). This innovation effectively substituted the power of the engine – believed by many of the competitors to be a key part of the Ferrari advantage – with improved grip from downforce created by air flowing under the car. This necessitated a sculpted underbody area, including the use of two tunnels (known as venturi) either side of the driver, and plastic ‘skirts’ along the edges of the chassis to seal the underbody airflow. Driver Mario Andretti described the handling of the Lotus car as being ‘painted on the road’ (Crombac, 2001: 284). This suggests that those firms who focus on building innovations from their own competences are more likely to create sources of advantage that are competence destroying for their competitors. Lotus can therefore be seen as an archetypal innovator, following Cycle 1 in Figure 1, but even when their performance falls there is no suggestion of them following an imitative path, they simply try to innovate their way out of low performance, rather than following Path 1, as suggested by Figure 1. However, as can be seen from Figure 2, the innovative approach adopted by Lotus presented Williams with the opportunity to imitate the core concepts from their design.

The imitator’s success: Williams
In 1977/78 the newly formed Williams team (see Hamilton, 1998, for a full history) were focusing on getting established and building a reliable car. In 1978, Technical Director Patrick Head managed to book one week at the Imperial College wind tunnel in order to explore the potential of the new ground-effect Lotus 79 which had begun to dominate the 1978 season. We produced a number of models to run in the tunnel, one of which was based on the Lotus 79 idea…. As soon as we ran the model it was quite clear we were getting downforce figures. Patrick Head, Interview. Having now established that they understood how the concept worked, Head and his team concentrated on developing a number of aspects to do with the construction of the car working from basic engineering principles. These provided a pragmatic basis for developing the ground-effect concept, but in performance terms they were to have a significant impact.  First, they gave the venturi [the passage on either side of the chassis used to create ground-effect] a deeper throat which allowed them to match the center of pressure of the venturi with the center of gravity of the car, to make it as well balanced as possible.  Second, they made sure that the narrow monocoque needed to accommodate the venturi on either side was as rigid as possible, to do this a bonded aluminum construction (as opposed to the pop-rivets of the Lotus) was used.  Third, they refined the skirt mechanisms, in particular, dealing with the fact that the skirts would be forced inward by the pressure differential between the air under the car, and the air flowing around the car; The fact that skirts generally were pretty well managed was another big factor which made it better, because other people hadn’t quite realized that the load was on the side of the skirts as well, and that they might have gone up and down very nicely on bits of PTFE [polytetrafluoroethylene] stuck onto the side pods when they were stationary, but when it had all this side load it wouldn’t. Frank [aerodynamicist Frank Dernie] did a very good job of designing the skirt box and the skirt mechanism, but it came out of he and I starting together and deciding that these forces would be present on the skirt and that would be very significant. Patrick Head Interview
Patrick Head at Williams had therefore focused on the execution rather than conceptual development of the ground-effect idea.  By focusing on making  all elements of the system work effectively Williams were able to develop a championship winning car. This effectively took Williams from the back to the front of the F1 grid. In so doing they had produced a more effective car than the original Lotus, as described by one of the Lotus senior technical managers: “When it first came out [Williams FW07] Colin Chapman said it’s only a nicely done Lotus 78. But what he hadn’t realised was it was nicely done because they’d appreciated all the detail. Patrick Head was a very good detailer, whereas Lotus, we tend to throw them together quite a lot.  Colin Chapman was very impatient. Martin Ogilvie, Interview. Following the loss of superiority of their ground-effect cars Lotus themselves had followed a different path and rather than incrementally develop their existing innovation had focused on a new and even more revolutionary interpretation of ground-effect which involved a dual chassis car – the Lotus 88. This car, however, proved to be both unreliable and infringing the regulations, this led to its subsequent banning in 1981. Williams themselves then went on to develop more innovative car designs, including the FW14B which utilized a range of driver aids to dominate F1 in the early 1990s.

This implies that radical innovation, of the kind developed by Lotus, is enhanced by imitation [in this case by Williams] and that the competences needed to create radical innovations may be inconsistent with the detailed competences needed to develop them further through incremental innovation. Proposition 1c: Imitations that outperform the original innovation demonstrate some level of incremental innovation that enhances the original innovation.

This suggests that the dynamics of innovation and imitation may be more nuanced than the dimension we proposed of pure imitation and pure innovation at either ends of the construct, there may be more subtle interplay between the two, as suggested by Proposition 1c, where a distinctive form of incremental innovation: ‘innovative imitation’ may be a more accurate label.

The innovator’s failure: Tyrrell
Tyrrell were not as long established as Lotus, but they had been very successful with their own car, winning the world championship in 1971 and 1973 (see Hamilton, 2002, for a full history). Tyrrell designer Derek Gardner felt that the best way to address the dominance of the Ferrari was to be more radical, he decided to work on a six wheel concept he had been involved with when working for Ferguson Research on a car to race in the US Indianapolis 500: I wanted to make a big breakthrough.  So I thought about the six wheel car and looked at it in a totally different light to the way I had as a potential Indianapolis car. I thought if I could reduce the front track and keep it behind this 150cm [maximum height of the body allowed under the regulations] then I’m going to take out all those wheels and their resistance, but above all I would take out the lift generated by a wheel revolving on a track. So I did a few calculations, a few sketches and some drawing, came to the conclusion, yes I think I could. What would it be worth? A few calculations, and I was looking at the equivalent of about 50 horsepower, so regardless of the fact that it was six wheels I thought I’m going to do something with this. Derek Gardner, Interview. Gardner’s approach to draw from his earlier ideas with Ferguson, supports the accounts given at Lotus that innovative behaviours draw from the prior experience of employees, rather than focusing on successful competitors. Proposition 1d: Firms with an innovative focus will tend to source concepts from the experience and insight of their employees, rather than focusing directly on more successful competitors.

The six-wheel Tyrrell P34 first raced during 1976 achieving first and second place at the Swedish Grand Prix. However the car was ultimately unsuccessful: It became difficult to get big enough brakes to fit inside small front wheels, it became difficult to get Goodyear to design tyres for us, when everyone else was using a different size tyre. The car became too heavy with our attempts to put bigger brakes in it and at the end of the second year we had abandoned it. Ken Tyrrell, Interview. The abandonment of the innovative six wheel concept led Derek Gardner to leave Formula 1 and continue his work as a designer in other areas such as boats and aircraft. Ken Tyrrell then brought in former Lotus designer Maurice Philippe who designed a more conventional four wheel car for the 1978 season. So in the end Tyrrell reverted to a car using four wheels and with a conventional aerodynamic package. The Tyrrell case appears to align more closely with the shift from innovation to imitation depicted in Path 1 where a failed innovation creates a shift to focus on imitation.

The imitator’s dilemma: Brabham
The Brabham team had been purchased by Bernie Ecclestone in 1971 and had been restructured around their young South African designer Gordon Murray (see Drackett, 1985 for a full history). Murray believed that Ferrari’s advantage was in the particular kind of engine they were using, which was outperforming the Ford DFV V8 used by Brabham and other leading teams: For the first time we were heading towards a pretty definite championship win in 1975, but half way through that year it was pretty obvious that a twelve cylinder engine, because Ferrari didn’t have any other magic at that time, they just powered away on all the quick circuits, …that a twelve cylinder engine was going to end the reign of the [Ford] DFV. Gordon Murray, Interview.
They therefore decided to replace their current Ford DFV eight cylinder engine with a twelve cylinder. The Ferrari engine was not available, but they sourced an engine from Italian manufacturer Alfa Romeo, along with an experienced engineer who had worked with Ferrari: We eventually did a deal with Alfa that was, on paper, OK, because Carlo Chiti from Autodelta had a long career in engine design and car design with Alfa and with Ferrari.  But we didn’t know how disorganized they were going to be.  But the good thing was we were still getting a twelve cylinder engine. Gordon Murray, Interview. The engine itself proved not to be up to Murray’s expectations: We had no way of judging what sort of engine Alfa would make – we just assumed that it would be a reasonably good engine.  The engine was very big, very heavy and incredibly thirsty.  It didn’t work, basically, it took most of the practice sessions to get the thing to run, let alone race. Gordon Murray, Interview.

The extra pressures of redesigning the car and sorting out the engine caused Brabham to fall back, and then by the time they had got the chassis/engine package to work the Lotus 78 was demonstrating the power of a new innovation – ground effect aerodynamics. Because of their use of the Flat 12 engine, it was not possible for Brabham to quickly imitate the Lotus design, which required two venturi down the sides of the driver: perfect if you have a ‘V’ configuration engine, which they now did not. Instead they created what became one of the most infamous innovations in F1: The Brabham Fan Car (Read, 1997). A large fan was fitted to the rear of the car to create a suction effect similar to the ground effect of the Lotus. It was essentially an innovation designed to keep them competitive while Alfa developed a V engine. We were sat there racking our brains thinking how else can we have ground-effect or down-force with a flat-twelve engine,  and the fan-car bought us time to go back to Alfa and say – we need a V12 engine.  In three months we need a V12 engine, for the beginning of the 1978 season. Gordon Murray, Interview.

Brabham had therefore focused on the Ferrari recipe of the ‘flat’ 12 cylinder engine and had entered into partnership with Alfa Romeo to imitate the Ferrari solution. This was ultimately unsuccessful, however the suggestions from the case are that following the failure of their imitation strategy Brabham attempted to find more innovative solutions to their difficulties, and as a consequence created the Brabham fan car, which is seen to be one of the more innovative developments in Formula 1. In this context we see a pattern which was not anticipated in Figure 1, where an unsuccessful imitation leads to more innovative behaviours. Proposition P4a: When imitation is unsuccessful, firms may focus more on their own competences to attempt to adapt in more innovative ways to find a way of improving performance.

The innovator becomes imitator: Ferrari
It was the success of the innovative Ferrari 312T car that stimulated these varied responses from the competition. As shown in Figure 2 it was dominant in a number of evolutions from 1974 through to 1977. However in 1978 the 312T was challenged by a radical innovation, the ground-effect Lotus 79. Historically Ferrari had focused on the engine as the source of competitive advantage (see Yates, 1991 for more details on the history of Ferrari). The Lotus innovation had effectively substituted under-body aerodynamics for the engine power of the ‘Flat 12’. During 1978 technical director Mauro Forghieri was coming under pressure from one of his drivers to adopt ground-effect, however, founder and President, Enzo Ferrari, refused to adopt the ‘skirt’ system used by Lotus: I remember now that, Gilles [Villeneuve] was pushing to do the skirt and would say “Why you don’t use it” [and I would reply] “Because I cannot, the boss [Enzo Ferrari] does not allow me to use it”. However Forghieri suddenly saw a change of heart from Enzo Ferrari: Something happened at the end of ’78. Because the following year he permit us to use the skirt... Anyway, because of this, we increase [competitiveness] a lot and we won the World Championship. Mauro Forghieri, Interview.

Having focused on developing their own technological path, around development of the engine, this represented an interesting change of direction for Ferrari. For the 312T4, they adopted the ground effect principles that were a key part of the Lotus system as best they could, and this in fact enabled them to regain their competitiveness and win the 1979 Drivers’ World Championship (see Figure 2). In this way Ferrari appeared to follow Path 1 in Figure 1, as their lack of performance during 1978, led to an imitation which restored them to success during 1979. In perhaps a more nuanced interpretation of the process, we could define Ferrari’s approach as a form of incremental innovation which could be described as  ‘imitative innovation’ where they introduced some imitative aspects of the Lotus to extend the competitive advantage of their own distinct and more radically innovative 312T car. 

Discussion

In Figure 1 I delineated potential relationships between the collective belief in competences and the proclivity of firms to either innovate or imitate based on relative performance. In this framework I identified two cycles which either focused on innovation (Cycle 1) or imitation (Cycle 2) and two paths by which firms shift between innovation and imitation (Path 1) and imitation and innovation (Path 2). I have then used a series of examples of innovating and imitating from the context of Formula 1 motor racing with which to explore this framework. The case studies have suggested a number of further issues concerning the nature of both the innovation and imitation processes: P1c imitations that are ultimately more successful than the original innovation will incorporate incremental innovations in their design – as was the case with the Williams FW07; P1d innovative firms utilise concepts from previous innovations either from the innovating firm or from the ideas of employees who had experience of innovating outside the firm. The latter proposition suggests that an alternative way to distinguish between innovation and imitation is to focus on the sources for ideas, rather than any inherent difference in the process – imitators will tend to focus on ideas developed by successful current competitors and innovators will tend to focus on prior ideas developed from within the firm or drawn from the experience of employees, which may, of course, historically come from competitors. A belief in firm competence may therefore lead to a focus on sourcing competitive ideas from the history of the organisation and, perhaps more significantly, the prior experiences of its employees outside the organisation. However the case studies also suggest more nuanced distinctions between innovation and imitation, both of which can be framed as differing approaches to incremental innovation -  where imitative approaches may incorporate some innovative elements, particularly regarding the detail and practicalities of the design – the ‘innovative imitation’ of the Williams FW07 and also that where innovative approaches may incorporate some imitative elements in their design to remain competitive – the ‘imitative innovation’ of the Ferrari 312T4 incorporating the skirts of the Lotus 79 to extend the competitive performance of the 312T car. 

The Brabham case study also led to a further Proposition (P4a) proposing that an imitation strategy that leads to poor performance outcomes may then stimulate a move to an innovative approach. This observation suggests a change in the framework where the majority of paths appear to ultimately lead to innovation. This implies that in an open competitive context all firms will tend to move towards focusing on innovation, rather than imitation for performance improvement. It is suggested that in both the Williams (successful imitation) and Brabham (unsuccessful imitation) cases that while success leads to greater faith in firm-level competences which enables a greater focus on innovation, also that failure of imitation encourages firms to attempt innovation as a way of making a performance breakthrough, perhaps through the acknowledgement that their own competences provide a better source of performance than the concepts developed by competitors. In these examples there are no indications of firms focusing entirely on imitative strategies, they either have a strong focus on innovation (Lotus) or they shift between imitation and innovation, but in such cases the move to imitation does not appear to be a long-term strategy, but a short-term response to recover performance. This suggests that, contrary to established perspectives that focus on inimitability, such as the resource based view of strategy (Barney, 1991), from a managerial perspective innovation is a more likely path for organisations to follow, as it is focused on internal perspectives and competences of which the managerial team has a greater understanding and confidence. In contrast, imitation tends to be a temporary foray into a competitor’s competence that is designed to help improve performance in the short term. These ideas lead us to a preliminary framework which is summarised in Figure 3.

FIGURE 3:
Figure 3: Revised shifts between innovation and imitation in relation to relative performance.

Figure 3 incorporates observations made from the case studies and suggests a number of differences that have emerged amending some of the relationships outlined in Figure 1. These are illustrated by the black arrows in the diagram. First the Lotus case supports the relationships outlined in Cycle 1: where a belief in competence leads to innovation, which when this produces positive performance outcomes leads to greater belief in competences and therefore a greater focus on innovation. However, in the Lotus example there is also evidence that even in the face of reduced performance the focus steadfastly remains on innovation, suggesting that in certain situations, the firm will only focus on finding innovative ways to restore competitive performance. This is represented in Cycle 3 in Figure 3. Thus the only cycles found in the case analysis are those which support a focus on innovating, there was no evidence of a Cycle 2 as illustrated in Figure 1 where there would be a continual emphasis on imitation. 

This focus on innovation cycles (Cycles 1 & 3 in Figure 3) suggests that innovation may be perpetuated even in circumstances where performance continues to be poor, and even when collective beliefs in competence may be challenged. One potential explanation is that in particular firms there may be a strong innovative culture or desire to maintain an innovative reputation and status (Gemser & Wijnberg, 2001; Podolny, 1993) which creates barriers for firms to shift to imitative strategies, even in the face of poor performance. However, as suggested in Figure 1, there was also evidence of firms transitioning between innovation and imitation due to poor performance – as shown in Path 1, and illustrated by the cases where both Tyrrell and Ferrari shifted from an innovative to an imitative approach, despite having previously had success through innovation. Similarly we see Williams transitioning from imitation to innovation following the success of their imitative strategy. The new pathway suggested by the cases relates to the Brabham example, where an unsuccessful imitative strategy, rather than leading to further imitation, stimulates more innovative approaches in order to attempt to find a source of competitive improvement. The implication being that a failure to imitate may not lead to a lack of belief in competences within the firm, but exactly the opposite: the lack of success of an imitative approach may actually encourage the organisation to focus more in its own ideas in order to find a way forward. There are a number of issues raised by this exploration of firms to either imitate or innovate, for both academic and practitioner audiences. 

Academic implications
The study starts from the perspective of Schumpeter (1934) and Nelson and Winter (1982), that in many situations firms have to imitate in order to obtain a share of the innovators profits, but it also builds on the more recent work of Markides and Geroski (2005) and Shenkar (2010), that suggests that imitative strategies may in themselves provide more sustainable sources of competitive advantage for the firm. This phenomena is supported by the case studies where a number of firms have used imitation as a mechanism to restore or create competitive performance, either successfully (Williams) or unsuccessfully (Brabham). However the implication is also that managerial focus does not naturally tend to move to imitation as a sustainable strategic choice, this may be partly due to the ‘zero sum game’ nature of the case context, where there can only be one winner and so firms will seek to find more innovative solutions. However the suggestion here is that both successful and unsuccessful imitation will stimulate a move toward innovation either because of the increased belief in firm competence created by success, or the reduced belief in the value of following competitor’s strategies created by failure. In both cases we see a shift to innovation as the focal strategy of the firm. This suggests that, contrary to the belief that competing firms will constantly seek to imitate sources of advantage implied by a focus on the importance of inimitability, managers are actually more likely to seek their own innovative path in response to the competitive advantage of a competitor. Powell et al (2006) noted that the impact of causal ambiguity, an underpinning concept of inimitability, is potentially overblown as a source of competitive advantage: It is possible that causal ambiguity, broadly and objectively considered, has no net effect on firm performance. (2006: 192). The formative model outlined in Figure 3 suggests that, in a dynamic competitive context, imitation may be a far less likely response to a dominant competitor than innovation, and that the non-substitutability of competences is potentially far more important than their inimitability. Thus supporting the ideas put forward conceptually by McEvily et al (2000) and the simulation models of Ryall (2009).

Managerial implications
The framework presented in Figure 3 and the related propositions raise some interesting managerial implications. First, both innovation and imitation are effective strategies to bring about a performance turnaround, particular where there are opportunities to either add value to a competitor’s innovation – the so-called innovative imitation, or to create innovations that undermine a competitor’s competence in a particular domain – by substituting this for a competence in which the firm has a particular expertise. This implies that in situations of poor performance firms should consider both innovative and imitative approaches, but carefully assess the value of both based on the level to which they really understand the basis of imitation and the extent to which their innovative focus creates a potential for substituting for competitors’ competences. The model flags up some of the inherent dangers in both strategies. In particular the risks related to failing to fully understand the basis of successful imitation and therefore wasting both time and performance opportunities through sub-optimal strategies. The implication in much of the literature is that imitation is potentially an ‘easier’ and less costly route for firms to follow; the case study suggests that this is far more problematic than it may first appear. In addition an innovative focus can become problematic if an obsessive focus on innovation means that imitative strategies are not given serious consideration, and therefore that firms are failing to take opportunities to imitate which may produce performance gains in the short term. However, an important implication is for managers to recognise and explore the potential of the subtle interplay between innovation and imitation. An innovation which shows no regard for competitive responses may have a shorter life than one which adapts to newer ideas and blends an innovative design with imitative developments. Similarly an imitation which offers no new performance advantages to the original innovation it seeks to emulate is also destined to have limited performance gains and therefore becomes a wasted opportunity to develop competitive advantage.

Conclusions

This exploratory study considers the way in which firms either attempt to imitate the source of advantage or innovate new sources of advantage. From an initial series of propositions and summary figure (Figure 1) I have used the case material to develop a model as to how collective beliefs and performance outcomes may influence the decision to imitate or innovate (Figure 3). This model suggests that a key element in the decision is the belief held by managers as to the potency of the competences within the firm and that such a belief will have a positive impact on emphasising innovation as the way to respond to the competitive advantage of a competitor. The model also suggests that attempts to imitate will be driven by a relative lack of belief in the firms competences, which in turn lead to a focus on the competition, which leads to a focus on imitation. However the model suggests that in cases of both successful and unsuccessful imitation firms will tend to move inexorably towards innovation. This is because either their confidence in their own competences is boosted by successful imitation, or, in unsuccessful imitation, they put more faith in their own innovations as the basis for improving their performance. The model therefore implies that attempts to imitate will ultimately lead to a greater focus on innovation whether or not the imitations are successful. This aligns with viewing strategy from a game theoretic perspective, where success is often about reshaping the game, in this case through innovation, rather than by playing the game you find and imitating the most successful competitors (Brandenburger and Nalebuff, 1995).
The model also provides an interesting challenge to the resource based view of the firm which privileges resources, and their inherent inimitability, over the beliefs and perspectives of the managers making strategic choices on the direction of the firm. The emphasis here is on the collective beliefs of managers as being the major factor in the decision to innovate or imitate rather than the intrinsic qualities of resources, in this sense it widens a research agenda on competitive performance and innovation to delve more deeply into the perspectives of individuals within the organisation as opposed to reifying the resources that underpin the activities of the organisation.
[bookmark: _GoBack]There are, of course, a number of important limitations to this study. The case focuses on a specialised and highly competitive context where firms have to continually blend both imitation and innovation in order to remain competitive, it is therefore framed within a particular cognitive community – the F1 race car constructors, which potentially limits generalizability (Porac et al, 1989), although it should be noted that parallels have been drawn between this industry and other knowledge intensive sectors such as creative industries and research based technologies such as medical instrumentation and aerospace (Pinch and Henry, 1999). In general the competitors here are relatively homogenous (although the level of resources will vary between teams as some are supported by car manufacturers, but most are not), the market can essentially be described as mature, and also one where the winners tend to accrue the greatest financial benefit, and therefore represents a potentially artificial ‘winner takes all’ context. Furthermore this is a single product market with relatively high barriers to entry and therefore we are unlikely to see some of the gradations in product strategy from wider product portfolios and where firms move in and out of the industry with relative ease. The fast moving and regulatory context of Formula 1 also means that if firms are able to create a competitive advantage they are unlikely to sustain this for a long period of time and therefore there is little benefit in delaying innovations into the market as a way of decreasing risk.
However, I have followed the path suggested by Weick (1989) that by looking at extreme and unusual situations we are better able to formulate theoretical ideas and to potentially challenge some of the underlying assumptions of extant theory. Indeed I do tentatively challenge the notion that it is inimitability which is the key to competitive success, and suggest that greater focus needs to be placed on concepts such as the notion of non-substitutability in order to address the challenge of firms focusing more on emphasising innovation than imitation in their competitive strategies. Furthermore I also suggest that we need to develop our understanding the basis by which firms create and sustain beliefs in their own competence as this potentially underpins a stronger focus on innovation.
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APPENDIX 1: Data Sources and Approach
	
	Data Source
	Details

	
	Key Actor Interviews
Ferrari: Mauro Forghieri
Lotus: Martin Ogilvie, Peter Wright
Tyrrell: Derek Gardner, Ken Tyrrell
Brabham: Gordon Murray, Bob Dance
Williams: Patrick Head
	8 Interviews lasting between one and two hours. All fully transcribed and then coded using ex post codes of key issues relating to the nature and source of competitive advantage of competitors.

	
	Race Database
	Details of 167 races, competitors and results in period 4 March 1972 – 25 September 1982.

	
	Autobiographies and Biographies of key actors
	Bower, T. 2011. No Angel: The Secret Life of Bernie Ecclestone. Faber and Faber Ltd., London.
Colombo, G. 1985. Origins of the Ferrari Legend: Memories of the Designer of the earliest Ferrari Cars. Haynes. Yeovil, Somerset.
Crombac, G. 2001. Colin Chapman: The Man and his Cars. Authorised biography, 2001 re-issue. Haynes Publishing, Yeovil, Somerset.
Ferrari, E. 1963. The Enzo Ferrari Memoirs (translated by Ivan Scott), Hamish Hamilton, London.
Gozzi, F. 2002. Memoirs of Enzo Ferrari’s Lieutenant. Giogio Nada  Editore: Vimodrone, Milan.
Hamilton, M. 1998. Frank Williams: The Inside Story of the Man behind Williams-Renault. Macmillan, Basingstoke.
Hamilton, M. 2002. Ken Tyrrell: The Authorised Biography. Harper-Collins, London.
Lauda, N. 1978. For the Record: My Years with Ferrari (translated by D. Mosley), William Kimber & Co., London.
Lauda, N. 1987. To Hell and Back: An Autobiography (translated by E.J.Crockett), Corgi Books, London.
Ludvigsen, K. 2010. Colin Chapman: Inside the Innovator. Haynes: Yeovil, Somerset.
Rudd, T. 1993. It was Fun! My Fifty Years of High Performance. Patrick Stephens Ltd.: Yeovil, Somerset.
Watkins, S. 2011. Bernie: The Biography of Bernie Ecclestone. Haynes: Yeovil, Somerset.
Williams, R. 2001. Enzo Ferrari. Random House: London.
Yates, B. 1991. Enzo Ferrari: The Man and the Machine. Doubleday: London.

	
	Contemporary secondary data period 1970 - 1981
	Roebuck, N. (1980). ‘Seasonal survey’. Autosport, 21 December, p11.
Motorsport 1970s Digital Archive Collection (120 issues – January 1970 to December 1979).
Motorsport 1980s Digital Archive Collection (120 issues – January 1980 to December 1989).

	
	Additional secondary data sources
	Drackett, P. 1985. Brabham: Story of a Racing Team. Arthur Barker, London.
Grant-Braham, B.  1994. Lotus: A Formula One Team History. Crowood Press, Marlborough, Wiltshire.
Jenkins, M., Pasternak, K., & West, R. 2007. Performance at the Limit: Business Lessons from Formula 1 Motor Racing. Cambridge University Press, Cambridge.
Nye, D. 1986. The Autocourse History of the Grand Prix Car 1966-85. Hazelton Publishing, Richmond.
Nye, D. 1993. The Autocourse History of the Grand Prix Car 1945-1965. Hazleton Publishing, Richmond.
Read, S. 1997. The Illustrated Evolution of the Grand Prix and Formula 1 Car. Veloce Publishing, Dorchester.





Appendix 2: Formula 1 Teams competing in the period 1974-1980
	Constructor
	Engine Supplier
	Years Competing

	Alfa Romeo
	Alfa Romeo
	1980

	Arrows
	Ford
	1978-1980

	ATS
	Ford
	1979

	Brabham
	Ford (1974-1975; 1980)
Afla Romeo (1976-1979)
	1974-1980

	BRM
	BRM
	1974

	Ensign
	Ford
	1975-1978

	Ferrari
	Ferrari
	1974-1980

	Fittipaldi
	Ford
	1976-1980

	Hesketh
	Ford
	1974-1975

	Hill
	Ford
	1975

	Iso Marlboro
	Ford
	1974

	Ligier
	Matra
	1976-1980

	Lola
	Ford
	1974

	Lotus
	Ford
	1974-1980

	March
	Ford
	1974-1976

	McLaren
	Ford
	1974-1980

	Parnelli
	Ford
	1974-1976

	Penske
	Ford
	1975-1977

	Renault
	Renault
	1978-1980

	Shadow
	Ford
	1974-1979

	Surtees
	Ford
	1974-1978

	Tyrrell
	Ford
	1974-1980

	Williams
	Ford
	1974-1980

	Wolf
	Ford
	1977-1978



