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Objectives: Entrepreneurship is concerned with people and the processes by which those people recognize, discover and exploit opportunities. This paper reviews and explores the role of cognition within an entrepreneurial context. The paper’s main focus relates to the use of cognitive structures and processes in terms of allowing entrepreneurial individuals to come to terms with and to overcome the uncertainty characteristic of entrepreneurial environments.  

Prior work: Incorporating both a review of existing literature as well as building on past and current theories of entrepreneurial cognition including beliefs, maps, attribution, categorization, pattern recognition and heuristics, this paper draws together the substantial work that has been conducted under the rubric of entrepreneurial cognition.  

Approach: The paper is based on the development of a conceptual framework that outlines the primary cognitive structures and processes used by entrepreneurial individuals. Exploring both lower-level and experiential learning as well as more discreet or discontinuous and higher-level learning, this paper draws on literature from a number of related fields whilst ensuring that the discussion remains centred on the relationship between entrepreneurship and cognition.  

Results: The results indicate that entrepreneurs use a variety of cognitive structures and processes when confronted by uncertain and dynamic environments. There is a strong suggestion that although there are some broad similarities in the cognitive structures and processes favoured by entrepreneurial individuals, there are also significant differences that need to be taken into account when researching or teaching entrepreneurial cognitions.  

Implications: Despite the growing importance of entrepreneurial cognition, there is little evidence that the body of findings thus far generated have yet to find their way into educational settings. An increased awareness of the importance or value that entrepreneurial cognitions play both prior and post new venture launch will assist entrepreneurial educators to equip their students with a range of powerful cognitive and metacognitive skills and abilities.  

Value: The paper makes three key contributions to the entrepreneurship literature. Firstly, the paper helps unify or draw together the increasingly fragmented body of work that has been conducted in the field of entrepreneurial cognition. Secondly, the paper proposes a new way of understanding the concept of uncertainty at the level of the individual. Finally, the paper proposes that an awareness of the various cognitive structures and processes employed by entrepreneurial individuals will provide entrepreneurship tutors with a new and original set of insights that can be incorporated into their teaching material to enrich and expand the student experience of entrepreneurship.
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The Uncertainty/Opportunity Identification Interface

Entrepreneurship occurs in, and creates conditions of, uncertainty (Atherton, 2003; Shepherd and McMullen, 2006).  Uncertainty, defined by Milliken (1987) as a mixture or commingling of state, effect and response uncertainty, and by Loasby (2007) as the absence of demonstrably correct decision making procedures, implies that there are no objective processes or criteria through which decisions can be reached and by which they can be assessed (Hastie, 2001).  However, uncertainty creates the opportunities upon which entrepreneurial individuals thrive (Shane, 2003; Kirzner, 1997; Knight, 1921).  The identification and exploitation of new opportunities then expands and compounds the uncertainty faced by other economic agents.  Entrepreneurial decisions cannot be, therefore, the outcome optimising calculations, but only of the unique information endowments, interpretations and reflections of individual economic agents (Harper, 1996; Sarason et al, 2006).  

According to the Austrian School of economists, uncertainty arises as a result of continual exogenous shocks, defined as the introduction of new information, which ensure that the economy remains in a state of disequilibrium (Eckhardt and Shane, 2003).  The consequence of the continual introduction of new information into an economy is that it cannot be fully understood by any single agent at any single moment in time.  As a result of this uncertainty, supply and demand are never fully reconciled.  Individuals must, therefore, form subjective assessments, based on their own unique experiences and particular information sets, with regards to the existence, or otherwise, of entrepreneurial opportunities.  Dependence on subjective assessments suggests, however, that although profits may be obtained, losses may be incurred, and that there is no way of knowing, ex ante, which occasion will result (Shane and Venkataraman, 2000; Shane, 2003).  Individual assessments (both correct and incorrect), and actions in their pursuance??, introduce new information into the economy which is then incorporated into the decision making of other economic agents thus helping move the economy away from uncertainty and towards equilibrium.  New shocks ensure that the economy never quite achieves this new equilibrium and, as a result, that uncertainty will remain a constant environmental feature.  

As with the Austrian entrepreneur, the Schumpeterian entrepreneur must form his or her own subjective assessments regarding the relative merits, or otherwise, of their entrepreneurial ideas.  However, Schumpeterian entrepreneurship is the cause rather than the consequence of uncertainty as it is the source of, as opposed to response to, new information about, for example, new goods, new methods of production, new markets and new sources of supply.  Whereas the entrepreneur of the Austrian economists reacts to exogenous shocks, Schumpeterian entrepreneurs are an endogenous force that destroys the status quo by introducing new information which disrupts and replaces existing means-ends frameworks thereby creating uncertainty for other economic agents: “rather than reacting to changes in the market, the entrepreneur is the creator of change and the creator of a dynamic that pushes the market on a disequilibrium pattern” (Minniti and Bygrave, 1999; 47).  
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Diagram 1: Uncertainty-Opportunity Identification Interface

Entrepreneurship might, therefore, be conceptualised as being the capacity to respond to (co-ordinate) or create (innovate) conditions of uncertainty such that opportunities for profitable activities arise (Batstone and Pheby, 1996; Kirzner, 1973; Schumpeter, 1934): “the two perspectives represent different types of opportunities that can be present in an economy at the same time” (Shane, 2003; 20).  The interface between uncertainty and opportunity identification is, as such, continually informed and influenced by the activities of both equilibrating and disequilibrating entrepreneurs.  

Entrepreneurial Cognitions and the Uncertainty/Opportunity Identification Interface 

Entrepreneurial cognition research has focused largely on providing insight into the ways in which entrepreneurial individuals understand uncertain environments such that they are able to identify, evaluate and exploit new opportunities; “entrepreneurial cognitions are the knowledge structures that people use to make assessments, judgements, or decisions involving opportunity evaluation, venture creation and growth” (Mitchell et al, 2002; 97).  Individual cognitive structures and information processing styles have been found to have a profound impact on the ability of individuals to identify, and their willingness to exploit, new opportunities (Palich and Bagby, 1995; Forbes, 1999; Simon and Houghton, 2002; Mitchell et al., 2004): “to be an entrepreneur…is to act on the possibility that one has identified an opportunity worth pursuing” (Shepherd and McMullen, 2006; 132, italics added).  

However, Sarasvathy et al (2002) argue that not all entrepreneurial opportunities, defined as opportunities to act in the creation of economic value, are alike.  Following Knight (1921), Sarasvathy et al argue that there are three distinct types of uncertainty as explained by Knight which, in turn, give rise to three distinct types of opportunities:

	Uncertainty
	Opportunity

	future whose distribution exists and is known
	Recognised

	future whose distribution exists but is not known in advance
	Discovered

	future that is not only unknown, but also unknowable
	Created


Table 1:  Opportunity Typology

As such, there is a need to explore and develop current thinking by examining and considering the types of cognitions best suited or most appropriate to the identification of different types of opportunities under different levels of uncertainty.  

Opportunity Recognition

The simplest and most common expression of entrepreneurship is that of opportunity recognition.  According to Shane (2000), opportunities are independent phenomena that exist in the world prior to and irrespective of their recognition.  This understanding of opportunities closely accords with Kirzner’s (1997) argument that entrepreneurs are more alert to the existence of opportunities than non-entrepreneurs.  Allowing for the existence of objective opportunities implies that ignorance as opposed to uncertainty pervades the marketplace and that ignorance rather than uncertainty creates the potential for entrepreneurial profits: “differences in knowledge…discriminates those who decide to act entrepreneurially from those who do not” (McMullen and Shepherd, 2006; 133).  

Opportunities are defined as recognised opportunities when they fit within existing means-ends frameworks, or existing action/outcome frameworks (Shane, 2003).  Access to different information (Dew et al, 2004; Kirzner, 1973) allied with knowledge accumulated through prior experiences (Casson, 1995) ensures that certain individuals have developed the knowledge base necessary to recognise and value newly identified opportunities.  Access to different information is, according to Hayek (1945), the outcome of asymmetric information distribution.  Asymmetry in information distribution creates uncertainty for economic agents and gives rise to the possibility of differential judgements.  Shane (2000; 452), carried out an in-depth case study of eight sets of entrepreneurs and concluded that “at any given time only some people, and not others, will know about particular customer problems, market characteristics, or the ways to create particular products or services…each person’s idiosyncratic prior knowledge creates a ‘knowledge corridor’ that allows him/her to recognise certain opportunities, but not others”.  

At the heart of Shane’s argument is the premise that individuals with access to certain information and with particular and unique sets of experiences have well developed cognitive maps or mental models of their environments, defined as “dynamic knowledge structures regarding specific concepts, entities, and events” (Harris, 1994; 310) that are used to facilitate, amongst others; understanding (Sarasvathy, 2001), opportunity exploitation (Shane, 2003) and, post start, revenue generation (Gimeno et al., 1997): Schema “represent an individual’s knowledge and beliefs about how physical and social worlds work…[and] help direct attention and guide information processing and reasoning” (Gaglio and Katz, 2001; 97).  Indeed, several studies suggest that superior knowledge garnered from specific information endowments and/or supported with experience is stored in sophisticated and elaborate mental models and is a key factor in the recognition of entrepreneurial opportunities (Roberts 1991; Shane, 2000): “environmental circumstances do not parade past like so many conventioneers, some of whose badges say “interesting prospect”, whereas the rest say ‘dud’.  Rather, opportunity recognition, like beauty, is in the eye of the beholder” (Shaver and Scott, 1991; 33).  An example of the utility of mental models in terms of opportunity recognition would be the tendency for individuals to recognise opportunities related to previous work experiences: “individuals trained in a specific field or who work for many years in a particular industry will develop cognitive frameworks reflecting such experience” (Baron and Ensley, 2006; 1332).  
Walsh (1995) argues that schema, or specific mental models, are imposed on information environments to provide both form and meaning: “schemas help…by providing a ready-made knowledge system for interpreting and storing information” (Lord and Foti, 1986; 38).  In a similar vein, Senge (1992; 8) argues that schema develop over time and reflect “deeply ingrained assumptions, generalisations, or even pictures or images of…the world” that are used to facilitate the recognition and evaluation of potential opportunities: “as more stimulus-relevant information is encountered, the schema for that stimulus becomes more complex, abstract and organized” (Harris, 1994; 311).  In other words, entrepreneurial individuals possess well developed schema, or simplified models of information domains, which work to ensure that the entrepreneur’s attention is drawn to relevant information whilst less relevant information is attenuated or discarded altogether (Starbuck and Milliken, 1988).  Schemas assist entrepreneurial individuals in recognising entrepreneurial opportunities without inducing the high levels of cognitive load associated with more complex or innovative forms of entrepreneurship.  

Gaglio and Katz (2001) suggest, however, that inaccurate or partially developed schema may prevent certain individuals from identifying entrepreneurial opportunities or, as is also frequently the case, to incorrectly identify what they perceive to be an entrepreneurial opportunity.  Inaccurate or partially developed schema frequently cause individuals to misjudge their market environment and to sell resources for lower than their true market value or to buy resources for higher than their true market value thus allowing their buyer or supplier to reap the entrepreneurial profits.  Furthermore, schema are limited, as pointed out by Hill and Levenhagen (1995), in four distinct ways: firstly, accurate schema are unlikely to remain so, especially in highly complex and turbulent environments; secondly, schema will never be completely accurate and over reliance may lead to poor decisions; thirdly, highly developed schema are not particularly useful in terms of interpreting new information that falls beyond or contradicts established images of the world, and; lastly, schema are particularly difficult to interrogate and alter as they operate subconsciously.  

Familiarity with a particular information domain is, in other words, likely to result in convergent thinking which, whilst extremely useful in terms of elaborating and refining ideas within a limited domain, will tend to restrict the extent to which an individual will engage in exploratory or divergent thinking (Forbes, 2005).  Indeed, as noted by March (1991), entrepreneurs that attempt to exploit pre-existing knowledge are likely to incur costs related to a reduction in exploratory or innovative activity.  As Ward (2004; 175) acknowledges, “sometimes knowledge provides a bridge to the next new development [but] sometimes it becomes a fence that blocks our path”.  Boud and Walker (1990; 67) acknowledge similar dangers, arguing that individuals may be “fooled by their taken-for-granted assumptions and trapped by, and in, their past experiences…it is impossible for them to consider other ways of viewing their experience when such strong predispositions determine what and how they notice”.  
Highly developed schema lead to the extensive use of heuristics, or mental ‘rules-of-thumb’, through which individuals are able to rapidly link new information and situations to past experiences and so recognise new opportunities faster than other economic agents: “heuristic-based logic can have a great deal of utility in enabling entrepreneurs to make decisions that exploit brief windows of opportunity” (Alvarez and Busenitz, 2001; 758).  Tversky and Kahneman (1974) distinguished between three key heuristics each of which are the result of well developed cognitive schema: availability; representativeness, and; anchoring.  Availability heuristics refer to an individual’s estimate of the probability of an event occurring and are based on the ease with which that event can be imagined.  Representative heuristics are based on resemblances to known cases, i.e., a person for whom individual A is typical of a successful individual will make a lower estimate of failure than a person for whom individual A resembles failure.  Finally, anchoring refers to known case examples, i.e., a divorce lawyer is more likely to expect divorces to occur than, for example, a marriage registrar (Shaver and Scott, 1991).  

However, as Mezirow (1991; 34) notes, heuristics, in addition to supporting and facilitating rapid information processing, may also “form, limit, and distort how we think”.  In a similar vein, Baron and Markman (1999; 4), argue that “the dynamism and speed of the entrepreneurial environment motivates reliance on cognitive shortcuts and heuristics, yet these same cognitive shortcuts may lead to terrible cognitive errors”.  Heuristic thinking, therefore, cannot be relied upon to produce optimal (in the neo-classical economic sense of the word) decision-making and should rather be considered as a short-hand mechanism utilised by entrepreneurs to deal with high levels of information and limited information processing capacities.  As such, heuristic thinking might be considered as a function of or response to the entrepreneurial environment rather than being a quality of entrepreneurial individuals per se: “entrepreneurs operate in situations and under conditions that would be expected to maximise such biases…such as information overload, high uncertainty and high time pressure” (Baron, 1998; 288).  
There is, therefore, something of a compromise or trade-off between the having the ability to make quick and reasonably accurate decisions and the possible consequences of thinking in routine, restricted and non-critical ways.  Table 2 provides an extensive, though not exhaustive, list of the ways in which established knowledge can prove counterproductive, including:

	Mindlessly defending the status quo.  Being resistant to exploring new opportunities

	Making and acting on faulty assumptions or incorrect data

	Seeing the problem or challenge in only one way

	Applying worn-out or habitual responses 

	Overlooking the need to improve, develop or refine a tentative solution

	Moving on before ensuring agreement and acceptance (premature conclusion)

	Using an approach uncritically, just because it provided relief or results previously

	Reacting to a situation before reflecting on alternative ways of responding


Table 2:  Examples of non-creative approaches to problem solving (Isaksen et al, 2000; 26)

The preceding list might be considered as a critical checklist for entrepreneurial individuals to work through prior to launching a new business initiative.  Indeed, examining, or drawing to the cognitive foreground, habitual or learned responses and the lack of cognitive effort and attention that these imply, may have a significant impact on the relative success (or otherwise) of a new business.  The process of critiquing or evaluating habitual responses is not the same as evaluating the opportunities itself.  Whereas opportunity evaluation involves drawing together the known information about a particular opportunity and using it to evaluate essential and strategic questions (Rae, 2007), knowledge evaluation means exploring the source of what is known and testing it for biases and assumptions.  As such, knowledge evaluation might best precede opportunity evaluation as a vital step in the development of sound business ideas.  

However, despite their being an obvious downside to the use of automatic or non-deliberate cognitions, there is also a possibility that, as noted by Palich and Bagby (1995), extensive mental models insulate entrepreneurial individuals from the risks implicit in their chosen courses of action.  That is, the decision to act in the pursuance of entrepreneurial opportunities will be made easier if the accumulated knowledge within that domain suggests that the business idea will be successful.  In other words, entrepreneurs may act because they have better knowledge than their non-entrepreneurial counterparts or simply because they are deeply embedded in a particular environment or context and, as a result, are no longer aware of the limits or constraints of their own knowledge base.  

Proposition 1: Recognised opportunities are likely to reflect the existing knowledge base and to reinforce dominant means-ends frameworks.  

Opportunity Discovery

Opportunity discovery is a more complex process than opportunity recognition as it involves the discovery of hitherto unknown information (Lumpkin, Hills and Shrader, 2001).  Opportunity discovery occurs when economic agents overcome the information gaps which had previously prevented them from identifying new opportunities.  Opportunity discovery occurs when entrepreneurial individuals have information that is inadequate in terms of identifying new opportunities and so are compelled to ‘discover’ the information required to discover the opportunity.  According to Sarasvathy et al (2002), entrepreneurs that seek to discover opportunities assume that there is an independent environment which is fully discoverable given the right resources and search criteria.  In an attempt to gather the unknown information, an entrepreneur may elect to ‘go for it’, to get out there and, using trial and error, for example, discover the missing information.  However, trial and error processes are both time consuming and expensive.  As such, entrepreneurial individuals often deploy cognitive techniques and strategies that help them to recover, construct or overcome absent or inaccurate information.  

Kaish and Gilad (1991; 49) found that entrepreneurs tend to spend a large proportion of time searching for information “through broad and undirected scanning…at unconventional times and places”.  Bhave (1994) also concluded that entrepreneurs consciously and deliberate engage in information searching behaviours in order to discover potential opportunities and to compensate for an inadequate original endowment of market information.  Indeed, Sarasvathy et al (2002) argue that the most common forms of opportunity discovery occur when individuals or firms seek solutions for existing problems or new uses for well-established technologies.  One such way that entrepreneurs search for information is by positioning themselves in information flows such as networks through which they quickly accumulate a rich and diverse base of information which may help to facilitate the discovery of new opportunities (Granovetter, 1973).  

Loasby (2007) argues that individuals cope with information-rich environments by identifying patterns in limited information domains: “we construct knowledge by making patterns within limited domains…and having constructed patterns we build them into routines on which we rely most of the time, engaging in operations of thought when faced with difficulties or when actively seeking novelty” (Loasby, 2007; 10).  Cognitive patterns enable connections to be made between seemingly independent and innocuous events or trends (Baron and Ensley, 2006): “in problems of complication…we look for patterns and we simplify the problem using these to construct temporary internal models or hypotheses to work with” (Arthur, 1994; 406).  Feature-analysis models (Baron, 2004) are one form of pattern recognition by which objects or patterns of events are identified.  Feature-analysis models are based on the argument that objects or events possess distinctive characteristics which, when stored in memory, can be used to compare new information or stimuli for the purpose of identification or categorisation.  However, feature-analysis models are not particularly well developed and may lead to false categorisation.  

Prototype models of pattern recognition have been suggested as more useful than feature-analysis models when identifying or categorising more complex objects or patterns of events (Baron, 2004).  Because prototype models are developed through experience, and are based on “the mode or most frequently experienced combination of attributes associated with an object or pattern” (ibid; 228), they tend to result in more accurate categorisations than feature analysis models.  Prototype models are mental abstractions that are composed of a number of (minimum) shared attributes.  Prototype models are used when comparing “new events or objects with existing prototypes.  If the match is close, these events or objects are recognized as fitting within the prototype…if, instead, the match is not close, the events or objects are not perceived as fitting within this cognitive framework” (Baron and Ensley, 2006; 1333).  As such, prototype models are useful when assessing whether or not an object or pattern of events are familiar (i.e., share a minimum number of attributes with pre-existing prototypes) or whether they are unfamiliar (i.e., do not share a minimum number of attributes with pre-existing prototypes).  Prototype models are continually being refined through shifts in clarity, richness of content and degree of focus on key attributes (Baron and Ensley, 2006).  Baron (2004; 227) argues that the presence of highly successful repeat or portfolio entrepreneurs suggests that ‘at some basic level, diverse and seemingly unrelated [information does] share recognizable components”.  

Lumpkin, Hills and Shrader (2001) argue that the opportunity discovery process is a creative process which entails working through five basic stages: preparation; incubation; insight; evaluation and elaboration.  
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Diagram 2: The Opportunity Discovery Process (Lumpkin, Hills and Shrader, 2001)

Preparation is both deliberate and unintended and refers to both information accumulated through previous work and life experiences as well as information that has been deliberately sought through active search strategies (Gaglio and Katz, 2001).  Incubation involves conscious and unconscious processing of existing as well as new information.  Incubation does not, however, follow the dictates of systematic evaluation as might be the case in instances of opportunity recognition as it involves “an intuitive, non-linear, nonintentional style of considering possibilities or options…incubation because it involves the intermingling of ideas in an unstructured fashion” (Lumpkin, Hills and Shrader, 2001; 16).  This information may then crystallise and result in the discovery of a new business opportunity (Gaglio and Taub, 1992; Long and McMullan, 1984).  Evaluation refers to the checking or verification stage in which the entrepreneur assesses the objective merits of the opportunity as well as whether or not the opportunity is both feasible and desirable at the individual level (Krueger, 1993).  Elaboration, according to Lumpkin, Hills and Shrader (2001; 19), is the final step in the opportunity discovery process and involves putting the idea into a form that is ready for final presentation: “elaboration represents a continuation of the process of business…when a business idea has survived the evaluation stage and is still regarded as viable, this is the stage when many [finer] details are worked out”.  Opportunity recognition is, therefore, presented as an iterative and recursive process through which new understandings and meanings are developed and explored rather than as something that occurs as a pure bolt from the blue (Minniti, 2004).  

Rae (2007; 68) suggests that opportunity discovery requires the use of divergent thinking which includes the following activities: “identifying and defining the opportunity, need or problem; researching – gathering and analysing information; exploring – open-ended quest for new information, and; investigating – focused search for specific information”.  Rae (2007) argues that divergent thinking is creative and non-linear, and frequently appears to others as chaotic and illogical.  Divergent thinking often results in ideas or outcomes that systematic and structured thinking processes might obstruct.  The results of divergent thinking are then funnelled through a process similar to that outlined by Lumpkin, Hills and Shrader (2001) but referred to by Rae (2007; 68) as “convergent thinking” and which involves: “deciding the possible solution; planning what to do; developing and implementing the innovation (e.g. product or service); communicating the idea to stimulate demand, and; monitoring progress, measuring and reviewing the results”.  

Close examination of existing means-ends frameworks is another way in which entrepreneurial individuals may discover new opportunities.  An example of this type of thinking would be counterfactual thinking.  Counterfactual thinking is a cognitive tool that can be used by individuals to imagine outcomes other than those that have actually occurred (Baron, 1999).  Counterfactual thinking involves an extended cognitive effort through which observed outcomes are carefully scrutinized in an effort to broaden and deepen understanding; “the content of such thoughts may identify causally efficacious variables; the realization of which may facilitate future performance…counterfactual thinking produces net beneficial effects for individuals” (Roese, 1997; 145).  

Gaglio and Katz (2001) suggest that counterfactual thinking tends to be triggered by unexpected or anomalous market events and stimulates thinking about cause and effect relationship so that the reasons for anomalous events can be discerned.  However, counterfactual thinking may also be volitionally instigated by entrepreneurial individuals in an attempt to scrutinize current market outcomes and existing mental maps in the hope of discovering new market opportunities: “the technique is deployed, as such, to generate a collection of distinctive future scenarios [or] to gain insight into mental models and cognitive processes, including: mental norms; alternative schematic representations; and strategies for formulating and considering alternative scenarios” (Atherton, 2005; 779-780).  

Baron (2004) argues that entrepreneurs may not engage in counterfactual thinking as often as their non-entrepreneurial counterparts because of a strong future orientated outlook.  Baron (2004) suggests that common entrepreneurial cognitive biases, such as over-confidence and excessive optimism, limit the perceived need to look backwards when formulating expectations of the future.  However, Baron explores the use of counterfactual thinking from the point of view of the entrepreneur thinking about what they might have done differently, rather than from the point of view of being used to consider what might have occurred differently within the market.  Cognitive biases, such as over-confidence and excessive optimism, may, in such a scenario, lead an individual to believe that they could outperform current market outcomes by, for example, putting existing resources to different and better use: “it is possible that alert individuals undo several causal links, which would lead them to break the existing means-ends framework” (Gaglio and Katz, 2001; 102-103).  The use of counterfactual thinking may account for the high numbers of entrepreneurial ventures that are based on their founder’s previous work experiences (during employment, the new venture founder may have considered alternative manufacturing processes or demand outlets which then led to the discovery of a new opportunity).  

Another cognitive tool, foresight, is used by individuals to ‘build a picture of the future from new data, information and experiences’ (Blackman and Henderson, 2004; 254).  Foresight involves reflecting upon information and experiences, both present and past, such that new and unique insights emerge which may then be profitably exploited (Blackman and Henderson, 2004).  Foresight helps individuals to reduce the uncertainty that they face by allowing them to build credible and detailed images of the future and to develop various potential courses of action that, to an outsider with less or different foresight, might appear radically uncertain.  

However, MacKay and McKiernan (2004) suggest that foresight, as it involves extrapolating from the past into the future, is vulnerable to faulty reasoning or psychological biases that are the result of poor interpretation of past experiences coupled with limited cognitive capacities.  According to MacKay and McKiernan (2004), foresight is heavily influenced by hindsight.  As such, how an individual conceives of or makes sense of the past will have a significant impact on how they anticipate the future unfolding; a shallow or limited understanding of the past will, therefore, shape and constrain an individual’s image of the future: hindsight “is not 20-20 despite the oft-quoted expression.  Hindsight is not 20-20 because seeing things after they occurred does not mean that they have been seen accurately or that the connection can be made between what is now known and the future” (Nathan, 2004; 189).  Unquestioned interpretation of past events and experiences, for example, will tend to diminish the richness, clarity and accuracy of an individual’s foresight; “the logic of past events leads us to believe that they could not have happened otherwise…which, if unchecked, can result in the generation of logical path-dependencies into the future, thus narrowing the range of possible alternative futures that can be perceived” (MacKay and McKiernan, 2004; 165). 
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Diagram 3: The Foresight Bias (MacKay and McKiernan, 2004; 166).  

Furthermore, the utility of foresight depends on the extent to which the future resembles or maintains the past and present.  Foresight has little practical applicability in extremely complex and fast-moving environments where change occurs so rapidly and so completely that it becomes increasingly futile to extrapolate from past events and experiences in order to guide future expectations.  However, Blackman and Henderson (2004) argue if the future is perceived to be controllable, or amenable to individual influence, then foresight might actually work to create the very future that it anticipates.

	Type of Future
	Outcomes

	Imperious Future
	Actions based on foresight become a social trend, reinforcing expected dynamics.  Predicted future becomes inevitable future.  

	Tragic Future
	Foresight leads to behaviours that contradict and change the dynamics creating a difference between predicted and experienced future.  

	Heroic Future
	Foresight leads to a future change in social trends

	Chaotic Future
	Foresight is inaccurate, leading to a future that is only understandable in retrospect.  


Table 3:  The Relationship between Foresight and Futures (Blackman and Henderson, 2004; 257).  

In a similar vein, Sarasvathy (2001) notes that if an individual believes that they are capable of effecting change, then their need to predict or anticipate that change will diminish accordingly: “to the extent that we can predict the future, we can control it…to the extent that we can control the future, we do not need to predict it” (ibid; 252).  However, foresight plays an essential role in driving effectuation processes as it forms the basis for choosing particular courses of action: “to say that we make decisions now in terms of goals that will only be knowable later is nonsensical” (March, 1982; 75).  The imagined futures that guide decision making in processes of effectuation include a mixture of desired ideal states, imagined possible scenarios based on available and known sets of means, and personal beliefs in terms of an individual’s ability to execute target behaviours (Sarasvathy, 2001).  In other words, entrepreneurial individuals no longer need to predict the future, but they still need to make sense of what they are doing and what will occasion as a result of their doing it and in order to do this they utilise foresight.  

	Actively constructing many and varied opportunities and identifying the more promising ones to explore and examine more fully.  Being open to may different possibilities and maintaining a positive attitude.  Solving future-focused problems that do not even exist today

	Examining facts, impressions, feelings, and opinions from many different points of view.  Being willing to dig deeper under assumptions

	Seeing the problem or challenge from many different viewpoints.  Being able to play with possibilities

	Generating many varied and unusual ideas that have high potential to address the problem or meet the challenge in a fresh and valuable way.  Being able to think up and suspend judgement when needed.  Having idea power

	Investing energy and talent in taking a wild or highly unusual idea and shaping, refining, and developing the idea into a workable solution.  Being persistent

	Considering the aspects of the situation surrounding the solution to enable agreement of your solutions by others.  Being sensitive to the context and the people who may be involved with you solution and working to obtain support and acceptance

	Having a variety of possible approaches to take for any given situation, challenge, or problem.  Being aware of the power of process.  

	Reflecting on many different factors in determining your approach


Table 4:  Example of creative approaches to problem solving (Isaksen, 2000; 25)

Table 4 outlines some of the ways in which entrepreneurial individuals may expand and enrich their knowledge base so as to develop a greater or improved understanding of their operating environments and so promote the likelihood of discovering new opportunities.  

Proposition 2: Discovered opportunities alter existing means-ends frameworks and so displace incumbent methods or production and use of resources.  

Opportunity Creation

Opportunity creation is perhaps the most uncertain of the three types of opportunities as it involves destroying and replacing existing means-ends frameworks.  Opportunities must be created when both supply and demand are unknown and unknowable, or when, in other words, there is no information available through which existing opportunities might be recognised or discovered.  Created opportunities are truly novel or innovative opportunities and result in radical as opposed to incremental change.  However, due to the high levels of uncertainty associated with creativity, creative entrepreneurship is the least common instantiation of entrepreneurship.  

Whereas both opportunity recognition and opportunity discovery are based on the underlying assumption that market results are predetermined and merely awaiting accomplishment or revelation through the actions of entrepreneurial individuals (Buchanan and Vanberg, 1991), the possibility that opportunities can be created suggests that the market may be “genuinely an…open-ended, non-determined evolutionary process in which the essential driving force is human choice” (ibid; 180).  Created opportunities, therefore, most closely resemble Knight’s third type of uncertainty where the future is described as being both unknown and unknowable: “opportunities are not merely ‘discovered’ but are created, or instantiated, by entrepreneurial specification, interpretation and influence” (Sarason et al, 2006; 296).  The introduction of creativity by entrepreneurial individuals is crucial in terms of economic development: “creativity is at the forefront of contemporary inquiry because…it concerns understanding and improvement of ourselves and the world at a time when conventional means of understanding and betterment seem outmoded and ineffective” (Rothenberg and Hausman, 1976; 5).  

As a result of the creativity that occurs in the economic environment, the field of entrepreneurship must be able to account for and to be able to describe the processes and mechanisms that are deployed in its production.  The first step in understanding creative entrepreneurship involves understanding creativity itself.  Bourne et al (1986) argue that creativity is not synonymous with originality as an idea must be original and useful in order to qualify as creative.  Creativity can only be assessed, therefore, once it has been applied.  In other words, creative ideas need to be proven useful in order to be regarded as creative: “simply put, most original ideas are not useful and thus fail to meet the dual criteria for creativity” (ibid; 259).  Creative entrepreneurship is not, however, the result of attempts to be useful or of the creative thinking techniques as discussed above which are deliberately applied in order to discover new solutions to old problems or to discover new problems for existing solutions.  Creative entrepreneurship cannot be the result of intentional cognitive processes as this would assume some basis of knowledge, some kind of understanding (however limited) of that which would then be created (although a degree of creative thinking is likely to be required in order to assess the commercial potential of a new creation).  As such, creative entrepreneurship must be the result of non-directed, unintentional cognitive processes: “business success depends in its most dramatic forms on the exploitation of novelty [where] the very concept of novelty implies essential and deep rooted uncertainty, for the novel is hitherto unknown, even the unimagined” (Shackle, 1970; 30, 76).  

Ward (2004; 176) suggests that creative entrepreneurship often requires entrepreneurial individuals to entertain, simultaneously, two or more opposing ideas: “conceptual combination appears to be directly relevant to the needs of entrepreneurs in search of new ideas to pursue”.  Conceptual combination results in more than a mere summation of parts; conceptual combination results in emergent features that cannot be predicted and are not evident in either of the constituent concepts and can, therefore, be categorised as truly creative or innovative.  Conceptual combination may be achieved through the application of metaphorical language or imagery (Walsh, 1999).  Metaphors “impose a different image on an object or event” (Atherton and Hannon, 1999; 11) and so create the potential for new meanings or understandings to emerge as individuals see the “same reality differently” (Romanyshyn, 1989; 3).  Using metaphors depends on exploiting existing stocks of knowledge but, by viewing or interpreting those knowledge stocks from the different and original perspectives of combination, new insights result that could not be designed nor anticipated in advance.  Metaphors involve the direct equation of terms through which shared and opposing attributes are highlighted: Shakespeare’s oft-quoted “All the world’s a stage” involves directly equating one item with another which prompts the reader to look differently at the main object of their attention (either stage or world) and to reinterpret or extend existing understandings.  

The use of analogies can also help entrepreneurial individuals in the generation of creativity.  Because analogies tend to be based on shared attributes and to be comparative rather than equative they are generally considered to be less forceful than metaphors: “successful learning often depends on the ability to identify the most relevant bodies of knowledge that already exist in memory so that this knowledge can be used as the starting point for learning something new” (Vosniadou and Ortony, 1989; 1).  Analogical reasoning occasions creativity by integrating or combing existing knowledge from diverse specialized domains or by mapping information from a source domain onto a target domain.  Spiro et al (1989; 503) caution, however, that although analogical reasoning may produce novel insights, because it leads to the expansion rather than the refinement of existing knowledge, it may also result in the formation of erroneous beliefs: analogical reasoning results in misconceptions when “the source (or base) domain information in the analogy is inadequate or potentially misleading”.  In other words, the outcomes of analogical reasoning tend only to be useful if the source domain from which they have been derived is accurate and well understood.  One way in which analogical reasoning can be checked and improved is for an individual to integrate multiple contradictory analogies which can be used to compensate for over-reliance on one source domain and for missing information which may have been overlooked or lost when constructing the original analogy.  

Proposition 3: Created opportunities are the non-deliberate outcomes of abstract cognitions which cannot be predicted in advance and so break down existing means-ends frameworks entirely.  

Conclusions

Based on the assertion that entrepreneurship is driven by and drives uncertainty, this paper has argued that entrepreneurial individuals utilize a variety of cognitive structures and processes in order to identify opportunities in uncertain environments.  Following Saravathy et al’s (2002) suggestion that not all opportunities are alike, this paper suggests that the cognitive structures and processes used to identify each of the three types of opportunities are equally heterogeneous.  

Opportunity recognition is contingent on the entrepreneurial individual having access to more and better information regarding specific opportunities than their non-entrepreneurial counterparts.  In addition, entrepreneurial individuals are better able to integrate that information into well developed and accurate mental models so that both interpretation and understanding are improved.  Opportunity recognition reduces the overall uncertainty within an economy as it works to improve overall market co-ordination within existing means-ends structures.  However, extensive and well developed mental models constrain thinking and may obscure the identification of new opportunities that do not fit with existing mental models.  

Opportunity discovery also improves overall market co-ordination as it occurs within or improves existing means-ends structures.  However, unlike opportunity recognition, opportunity discovery can be planned in advance by individuals seeking entrepreneurial opportunities.  Opportunity discovery requires entrepreneurial individuals to use more elaborate and intentional cognitive processes than those used in the recognition of opportunities.  Discovery cognitions are deployed in order to overcome information gaps or shortages that would otherwise prevent the identification of entrepreneurial opportunities.  

The creation of entrepreneurial opportunities is the most uncertain and least common variety of opportunity identification and involves the use complex, idiosyncratic and abstract cognitive processes.  The creation of entrepreneurial opportunities cannot be planned in advance, nor can it be predicted.  Indeed, creative entrepreneurship involves introducing new information into an economy, breaking existing means-ends structures, and creating greater environmental uncertainty for other economic agents.  Nonetheless, creative entrepreneurship, over time, changes the way that we see the world, the way that we make sense of the world and, finally, the way that we see ourselves within the world.  In short, creative entrepreneurship alters the economic landscape by introducing new understandings of what is possible.  

The following diagram seeks to show the relationship that exists between opportunity identification and uncertainty and to suggest ways in which different types of entrepreneurial cognitions may be used to make sense of or create uncertainty so that they are able to identify new opportunities.  

 
[image: image4]
Diagram 4: Entrepreneurial cognition and the identification of opportunities

Implications

Approaching entrepreneurship from a three opportunity perspective provides insight into the types of opportunities likely to be identified in different contexts.  For example, highly developed and sophisticated economies are likely to be saturated in terms of opportunity recognition as information flows are good and opportunity exploitation structures well developed.  As such, the likelihood of opportunities remaining unexploited, certainly in the long run, will be relatively low.  There is, therefore, a greater need for entrepreneurial individuals to discover and create new opportunities so as to move the economy away from equilibrium and to promote future economic development and growth.  On the other hand, less developed economies are more likely to have many more previously unrecognised opportunities available for exploitation as structural features and information flows will be less well developed.  However, opportunity exploitation in less well developed economies is likely to present significant challenges and obstacles as access to the resources necessary for starting a new business will be limited.  As such, entrepreneurial individuals may need to create those structures and identify those resources themselves which, in turn, may help other entrepreneurial individuals to recognise new opportunities and so help move the economy closer to equilibrium.  
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