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Objectives

The aim of this Scottish study is to (i) compare findings with Singaporean research motivated by US studies; and (ii) investigate differences in decision making and risk perceptions across established Scottish entrepreneurs and others professionals. This is important because ‘entrepreneurial dynamism’ is a priority of the Scottish Executive’s drive for sustained economic development (FEDS 2001; 2004).

Prior work
Keh et al (2002) and the researchers cited therein studied mechanisms used to evaluate a business idea. This work drew on earlier US research that explored the influences of risk perception, cognition and individuals’ characteristics.

Approach

The approach is quantitative.  A representative survey was undertaken to elicit respondents’ networks, demographics, attitudes to a start-up case study, use of heuristics and self-efficacy. Regression is used to explore influences on risk perception and decisions to start a business. 

Results
Cognition, risk perception and their impacts on decisions to start an enterprise have similarities in Singapore and Scotland. This is interesting as the Singaporean study was confined to entrepreneurs, while the Scottish study consisted of a sample of people involved with business.  Age and gender had little impact on risk perception in Scotland.  Age influenced decision to start an enterprise, while gender did not. A new result is that opportunity recognition was found to feed back to affect perception of risk.
Value
This study draws on a sample from the West of Scotland that is representative of men and women, managerial and supervisory occupations in the region. While preceding work has involved entrepreneurs, generally little information was obtained on the wider population. By doing so in the current study, it is possible to investigate the extent of entrepreneurial attitudes across a regional population.

Implications
This study has implications for policy makers and researchers. A survey that is representative of the Scottish West is of value to the Scottish Executive’s drive to establish and exploit ‘entrepreneurial dynamism’ in a region that is regarded as post-industrial. That attitudes in a population are comparable to those among entrepreneurs in other studies would support researchers in their endeavours to explore latent entrepreneurial attitudes and abilities.

The paper primarily fits Theme B, Track 3. Survey coverage by age, gender, ethnicity and education makes the paper relevant to Themes C2, M1 and W1.
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Introduction

Entrepreneurship as a field of study has gained prominence for a number of reasons but notably, it is often seen as a means of overcoming unemployment and poverty and in recent years it is seen as a way to encourage competitiveness in the age of globalisation (Ripsas 1998; Westhead & Wright 2003).

In the UK it is recognised as an important factor in economic development, in particular, small and medium sized firms are of interest because they are associated with the five drivers of productivity identified by the DTI (2003), namely: investment, innovation, skills, competition and enterprise.  For the United Kingdom as a whole, it is estimated that there were 4.3 million businesses in 2005, not including government and non-profit organisations.  Over 99 percent of firms were small and medium sized enterprises (SMEs), having less than 250 employees.  Together, they employed an estimated 22 million people, that is, over 50 per cent of the private sector workforce (Small Business Service, DTI 2005).   

In Scotland, the importance of entrepreneurship is reflected in the government’s support for entrepreneurship through agencies such as Scottish Enterprise.  A major entrepreneurial policy development in 2004 was the Framework for Economic Development of Scotland (FEDS), updated from its first publication in 2001.  The publication outlined the need for a Smart, Successful Scotland that focused on enterprise through the exploitation of business opportunities. One of the key factors contributing to economic growth was cited as ‘entrepreneurial dynamism’, achieved by the start up of new business ventures and the growth of existing firms. 

In the current research, the emphasis is on what affects people’s recognition that an idea or situation is in fact a business opportunity that could be pursued.  Keh et al (2002) and the researchers cited therein studied mechanisms used to evaluate a business idea. This Singaporean research drew on earlier US research that explored the influences of risk perception, cognition and individuals’ characteristics.  To explore the distribution of entrepreneurial attitudes in the West of Scotland, a survey, based on the earlier work by Keh et al, was administered over the period June to August 2006.

The instrument is described in Section 3 and included a case-study business situation on which respondents rated risk and whether the business situation should be pursued as an opportunity. Each respondent also: provided a history of his or her business involvement, current occupation and education; background information on age, gender and ethnicity; where he or she would look for information and form networks; and completed survey items that permitted heuristic use, overconfidence and self efficacy to be assessed.

Using survey information, a number of models of risk perception and opportunity recognition were formulated.  These are reported in Section 4.  Among the models tested were conventional forms in which risk perception affected opportunity recognition, but not vice versa.  From these models evidence was derived to suggest that some factors such as heuristic use figured in both risk and opportunity recognition; while others such as overconfidence and ethnicity operated on only one of the two.  However, a model in which risk perception and opportunity recognition feed back from one to the other was also supported.  The intention in this discussion paper is to provide some pointers to interpretation in Section 4, then explore with delegates the implications of these findings for further research on the distribution of entrepreneurial attitudes in populations and the significance of the possibility of simultaneity or feedback between risk and opportunity.

In the next section, a review is provided of the literature underpinning the survey design and models chosen for testing.

2 Literature review

2.1 Entrepreneurial Opportunity

Opportunity has been described variously as opportunity discovery, recognition or identification.  There is disagreement as to whether opportunities were spotted by alert entrepreneurs or they emerged from deliberate search activities.  Possibly alert entrepreneurs take advantage of information asymmetries in the market place – having noticed changes that generate asymmetries, they take action (Kirzner 1973).  The concept of opportunity as a thing awaiting discovery prompted investigations into information search by entrepreneurs.  These included researching whether individuals engage in different methods of finding and being alert to opportunity identification; and whether or not information was deliberately sought or uncovered unconsciously (Kaish & Gilad 1991; Cooper, et al. 1995).

There are different interpretations of opportunity.  For example, Plummer et al. (2007) suggest that opportunity can be divided into three stages: first, discovery of an opportunity is equated with conception of an idea; second is opportunity evaluation, where decision makers decide whether to go ahead with the idea; and third is opportunity exploitation, where action is taken to go ahead with the business.  Thus, between having an idea and before action is taken to exploit it, there is an evaluation of possible gains and losses that may transform an idea into an opportunity (Naffziger, et al. 1994).  On the other hand, Casson and Wadeson (2007) consider opportunity discovery as something that is recognised as involving the commitment of scarce resources.  On this view an opportunity is best described as a potentially profitable, but not-yet exploited, project.

It is considered unlikely that individuals will take action to start a venture when an idea comes to mind without the second Plummer et al stage of evaluation (Keh, et al. 2002).  In an examination of entrepreneurs in Chicago, the majority of respondents stated that evaluation was the key to deciding whether a venture idea was an opportunity (Hills & Shrader 1998).  The important point is that an initial idea could be attractive initially, but would be abandoned if it did not evaluate as an opportunity.  

For a number of researchers, the opportunity evaluation process involves judgement about whether an idea can generate sufficient returns to justify the associated risks and whether proceeding is a feasible option (Stevenson, et al. 1989; Stevenson & Jarillo 1990; Krueger 1993).  In Kirzner’s (1979) view, although entrepreneurial alertness to opportunities comes about not by deliberate search but by chance, entrepreneurs must have the incentive to be entrepreneurially alert.  The incentive is gain or profit.  The implication is that the individual undertook some form of evaluation to come to the perception that something was going to result in gain or profit.  Luca et al (2007) suggest that alertness among technology and engineering students is unconscious; subsequently attention is paid to evaluation.
The evaluation of whether an idea is an opportunity often involves decision making in environments where there is risk and uncertainty.  Given this, entrepreneurial activity often involves taking risks (Baron 1998).  Consequently, to understand entrepreneurship, it becomes necessary to take risk into account (Ray 1994).  The perception of risk is complex and can often involve the decision maker’s subjective evaluation of alternatives, that is the perceived likelihood that events will happen and subjective preferences placed on the events (Yates & Stone 1992).  The value placed on events perceived as likely can affect how risk is evaluated.  For example, if a 50% share of a market was deemed likely, some individuals might regard this as indicating a risk worth taking.  Of course some individuals might not. 

Alternatively, if risk is seen as the potential of loss (MacCrimmon & Wehrung 1986; Yates & Stone 1992; Sitkin & Pablo 1992), then a risky outcome might be considered to make individuals worse off relative to the status quo. Yates and Stone(1992) suggest that often the reference points for being better or worse off chosen by individuals are affected by cognitive and psychological factors.

2.2 Cognition

Cognition generally refers to how people think and make decisions.  Mitchell et al (2002a) suggest that cognition is the study of individual perceptions, memory and thinking.  Neisser (1967) defined cognition as all the processes by which sensory input is transformed, reduced, elaborated, stored, recovered and used (Mitchell, et al. 2002a, 2002b).  Human thought and 

behaviour are influenced by mental processes, that is to say, people acquire, store, transform and use information through cognitive mechanisms, and they in turn influence how people think and act (Baron & Ward 2004).  In the entrepreneurial context, people may make decisions on both accurate and inaccurate information and very often on the basis of hunches, intuition, heuristics and resulting biases (Kirzner 1973).

2.2.1 Self efficacy

‘Cognition’ includes how individuals view themselves.  In the entrepreneurial environment, it might be expected that individuals who possess high self-efficacy perceive less risk, because they believe they have the skills to overcome obstacles and difficulties (Chen et al 1998, Baron & Markman 1999).  Cooper, et al. (1988) found that, although over half of all ventures failed within five years of starting, more than fifty thousand new ventures were established every month in the USA suggesting that entrepreneurs do indeed underestimate risk.  For these reasons, measures of self-efficacy derived from Markman et al (2002) and De Noble et al (1999) were included in the survey instrument for the research reported below.

2.2.2 Heuristics

In line with Kirzner (1973), Tversky and Kahneman (1974) suggested that people use a number of simplifying strategies or heuristics to aid decision making.  These rules or strategies affect the way people make judgements and the judgements made might be different to the decisions reached in other ways. Heuristics serve as mechanisms for coping with relevant information in a potentially complex environment where judgements are to be made.  

Although there are many heuristics that may be deployed by individuals, the heuristics described by Tversky and Kahneman (1974) were thought to be used widely by the population in general.  Often, the use of these general heuristics (representativeness, availability, anchoring and adjustment) results in biases in judgement.  The phenomenon of representativeness is often proxied by belief in the law of small numbers (Busenitz & Barney 1997; Simon et al 1999, Keh et al 2002) because it refers to the tendency for individuals to generalise from a small number of non-random observations, often from their own experience and knowledge, and to be insensitive to small sample sizes (Tversky& Kahneman 1974, Busenitz & Barney 1998).  

Research into behavioural decision making suggests that individuals have limitations to their information-processing capabilities (Simon & March 1958). Heuristics permit the user to simplify information processing.  This simplification may lead to decisions that generally do not differ significantly from rational models of decision making.  Moreover, without the use of heuristics, many entrepreneurial decisions may not be made, because the environment requires entrepreneurs to take advantage of opportunities which are present only briefly.  If entrepreneurs wait for all relevant information to be gathered and calculated, opportunities may disappear (Busentiz & Barney 1997) .Heuristics has been associated with innovativeness (Manimala 1992).  

A negative aspect is that relying on heuristics might cause individuals to neglect other important considerations (Russo & Schoemaker 1992).  Thus, biases can be undesirable, because inappropriate conclusions are reached that may lead to losses.  For example, by missing out on information that might be crucial to decision making, evaluations might be biased (Swenk 1986).  Recent examinations of risk have explored the effects of two forms of heuristic and biases which are important in the evaluation stage of the entrepreneurial process, namely overconfidence and belief in the law of small numbers (Busenitz 1999; Simon, et al 1999; Keh, et al 2002).

2.2.3 Overconfidence

Overconfidence refers to the failure to know the limits of one’s knowledge (Russo & Schoemaker 1992).  Decision makers who are overconfident in their initial assessments of a situation, may be slow to incorporate new information to revise final decisions (Busenitz & Barney 1997).  Further, because over confident decision makers believe their assumptions as fact, they may perceive some situations as less risky (Simon, et al 1999). Overconfidence has been observed among venture capitalists (Zacharakis & Shepherd 2001) and entrepreneurs (Busenitz & Barney1997).  In addition Forbes (2005) found that founders of organisations were more overconfident than non-founders and younger entrepreneurs were more overconfident than non-entrepreneurs.  Busenitz (1999) suggested that the overconfidence of entrepreneurs was reflected in their attitudes to risk.  

In terms of the relationship between risk and overconfidence, the research by Simon, et al (1999) in the USA suggests that overconfidence had no effect on the perception of risk.  However, their study was based on reports by a group of MBA students which might not represent the decision making process of entrepreneurs. The study carried out by Keh, et al. (2002) offered similar findings.  Their group of respondents were entrepreneurs involved in Singaporean SMEs.  The research reported below offered an opportunity to test this finding of no effect in a different geographic and cultural environment.

2.2.4 The Law of Small Numbers

The ‘law of small numbers’ formalises the notion that people are willing often to generalise from a small number of cases.  ‘Small number of cases’ usually means considering only a small sample and the ‘law’ is that a small sample is representative of the population of all relevant cases.  Generally, the small number of cases is drawn from personal experience (Kahneman et al 1982).  That is, the sample is drawn from among cases with which the decision maker is familiar.

Small samples are not representative always of the population in question. However, it apears entrepreneurs rarely use large samples, because information search comes with a cost and in entrepreneurial environments the decision maker may have to decide between accuracy and timely decision making (Gaglio 1997).  Belief in the law of small numbers was found to be more prevalent among entrepreneurs than managers (Busentiz & Barney 1997).

Results on the relationship between the law of small numbers and the perception of risk are mixed.  Simon, et al (1999) found that the belief in the law of small numbers lowered the perception of risk among MBA students, but increased the likelihood of deciding to start a venture.  Keh, et al. (2002) showed that the law of small numbers did not affect risk perception, but it did affect the decision to start a venture.  

2.2.5 Self-Efficacy

Self-efficacy refers to an individual’s belief in his or her capabilities ‘to organise and execute the courses of action required to produce given attainments’ (Bandura 1997, 3).  Research was focused on the relationship with goals and aspirations, which in turn affect performance because of self-efficacy’s role in peoples’ perceptions of their abilities to control their lives (Bandura & Locke 2003).

Self-efficacy has been shown to be important in decision making because the assessment of one’s capabilities for coping with an environment or situation effectively may have an influence on choice (Bandura 2001, Cervone 1989).  

Utilising a general self-efficacy scale, Markman, et al. (2000) found that technical entrepreneurs reported higher self-efficacy than non-technical entrepreneurs.  This is linked to choice, as technology generally involves more risks and it is expected that those with higher self-efficacy will take up such challenges (Markman et al. 2002).

There has also been some evidence to suggest that self-efficacy differs between entrepreneurs and non-entrepreneurs.  In two studies, entrepreneur respondents scored higher on self-efficacy than did non-entrepreneurs (Chen, et al. 1998, Baron & Makman 1999).  In addition, Chen, et al. (1998) found that MBA students who reported a higher self-efficacy also reported a higher intention to start a business.

Self-efficacy has been shown to influence career choice, the intentions to start ventures, work performance and risk taking (Boyd & Vozikis 1994; Krueger & Brazeal 1994, Krueger & Dickson 1994; De Noble et al 1999).  Further, self-efficacy affects the way a possible opportunity might be perceived, that is, whether an idea represented an opportunity or a threat in the sense of managerial SWOT analyses (Krueger & Dickson 1993).

2.3 Strong and Weak Ties

Information plays an important part in entrepreneurship in particular in the evaluation stage of opportunity discovery (Shane & Venkataraman 2000).  Drawing from social-capital theory, network ties provide access to information, that is, social relations act as information channels so that commitments of time and resources to gather information are reduced (Nahapiet and Ghoshal 1998).  According to Granovetter (1973), network ties can be strong or weak.  Strong ties refer to close friends and family relationships, whereas weak ties are loose relationships between individuals such as business contacts.

Access to information via networks may reduce perceived risks involved in business ventures.  In particular, weak ties – which are more diverse - may be key in determining that a venture is low risk (Reynolds 1991).  A UK study by Abel, et al. (2001) indicates that there is a strong relationship between weak ties and self-employment.  Davidsson and Honig (2003) found that weak ties were strongly related to business start-ups in Sweden.

2.4 Background

In line with previous empirical research, background and demographic factors are included in the current study (Busenitz & Barney 1997; Keh, et al. 2002,; Davidsson & Honig 2003).  These include gender, age, ethnicity, education and entrepreneurial experience.  Education is commonly taken as a measure of human capital (Davidsson & Honig 2003).  It is supposed that people’s cognitive abilities increase as their knowledge increases, so that those with a higher level of human capital would have an advantage in perceiving opportunities (ibid.).

Utilizing a mediating model, Sitkin and Weingart (1995) found that earlier successes and/or failures had an effect on current decision making via propensities for and perceptions of risk.  

The literature also suggests that entrepreneurs are not homogenous.  For example, Westhead et al (2005) distinguished between novice, serial and portfolio entrepreneurs.   There is also a suggestion that entrepreneurs from ethnic-minority communities differ in their enterprise activities (Deakins & Freel 2006).

3 Methods

3.1 Modelling risk and opportunity
The approach is to explain risk perception and opportunity recognition in terms of the other variables shown in Figure 3.1.  From a preliminary review of the literature, it was thought the linkages shown would be important.

Initially, the following equations were estimated:

Risk perception = (0 + (1overconfidence + (2small numbers

                              + (3age + (4female
Opportunity recognition = = (0 + (1risk perception
                                             + (2overconfidence + (2small numbers
                                             + (3age + (4female

Note the presence of the first dependent variable (risk perception) as an explanator in the second equation for opportunity recognition.  This is consistent with the approaches of Houghton et al (1999) and Keh et al (2002).

Sequentially to the equations were added: measures for experience of entrepreneurial activity; networking ties and whether one or both parents were or had been entrepreneurs; how an interest in a business venture was established; and ethnicity. Variables were retained in the equations for the next stage of estimation if their coefficients were significant at 10% or better. This is a more stringent requirement than in most other approaches to sequential addition of collections of variables (Hosmer & Lemeshow 2000).  The resulting estimations are shown in Tables 4.1 and 4.2, which are discussed in Section 4.

As will become apparent in the results section there emerged evidence to suggest that the asymmetry noted above may not be realistic.  In particular, there was a case for adding opportunity recognition to the equation for risk perception.  This means that the systems of equations to be estimated are simultaneous in nature (that is, in each, the dependent variable of the other appears on the left hand side). To allow for this, two-stage, least-squares was used to re-estimate the system of equations.  These results are shown in Table 4.3.

In the following sub-sections, data collection, sampling and the construction of variables used in the estimations are discussed.

Figure 3.1 Explaining risk perception and opportunity recognition
3.2 Data gathering

Consistent with recent empirical studies into entrepreneurial risk perception and opportunity recognition (Simon, et al. 1999; Keh, et al. 2002), a case study in the form of a business scenario was constructed.  This was embedded in a questionnaire which was designed to gather responses to questions about the case, respondents’ backgrounds, their self-efficacy, network ties and use of heuristics.  The use of a case study allowed the business context to be specified, so that respondents were exposed to the same set of information (Yin 2003).   In this way, respondents were considering the same risk and business scenarios.  It also permitted the respondents to evaluate a business scenario in the context of their current approaches and experiences, rather than being asked to think back to what they did and how they made decisions in the past. 

3.3 Sampling

A dual sampling method was utilised.  First, to capture a range of respondents with business familiarity living in the West of Scotland, a convenience or snowball sampling method was chosen over random sampling because the response rate from random sampling might have been low, especially as the case study involved reading a business scenario and then answering questions.  This required individuals to set aside time, which might prove a disincentive to participation.  The respondents were located through Scottish Enterprise, contacts at three Scottish banks, contacts made via staff of Paisley Business School and personal contacts of the first author.

The second method involved sampling of enterprise teachers, working in the west of Scotland.  Their schools were drawn randomly from the 2005 yellow pages.

A total of 236 people were contacted.  Twelve did not respond to the questionnaire. Four respondents did not complete the instrument.  These 16 surveys were discarded, giving a total number of 220 usable, completed questionnaires.  The sample was closely representative of the population of the West of Scotland by age, gender and educational attainment.  Also, using data from GROS (2007) weights were calculated that allowed the sample to be weighted for population proportions.  When this was done by age and gender of people in occupations related to those of the sample, the regression results presented later were confirmed.  In this paper, therefore unweighted estimations are reported.

3.4 Measurement of model variables

3.4.1 Dependent variables: risk perception and opportunity recognition
Risk perception and opportunity recognition were measured using responses to questions asked after respondents had read the case study.  This concerned an individual, Stewart, who worked in an area where he had come across an idea for a business start up.  Respondents were asked to rate on a one-to-seven scale whether Stewart should go ahead with the business.  This was used as the measure of opportunity recognition.  Also respondents rated on seven-point Likert scales their assessments of the risks associated with the business idea.  Following earlier researchers (for example, Keh, et al. 2002) these responses were regarded as continuous indicators and used as dependent variables in least-squares estimations.  In the case of risk perception, total responses over the four statements were used.

3.4.2 Overconfidence

To measure overconfidence, a well-established format was used (Busenitz & Barney 1997).  This involved a series of five general knowledge questions.  Respondents had to tick one of two possible answers as correct and to give an indication of the level of confidence they had in their answers.  The confidence levels ranged from 50% (pure guess) to 100% (absolutely certainty).  The percentage of correct answers and the average of confidence levels were calculated for each respondent.  Measures of over or under confidence were calculated by subtracting the percentage of correct answers from the average confidence level.  A positive score indicated overconfidence and a negative score indicated under confidence.

3.4.3 The law of small numbers

Measurement mirrored Keh, et al. (2002).  Respondents were asked to provide three explanations that influenced their decision on whether the case-study venture should proceed.  The explanations were read and coded as ‘1’ if an explanation did not involve use of statistical or numerical reasoning; and ‘0’ if statistical or numerical reasoning was employed.  The total over these values was used as the measure of reliance on small samples.
3.4.4 Network Ties

Friends and family members are classified as strong ties whereas business acquaintances and contacts are classified as weak ties.  With the survey information in the form of Likert-scale responses was obtained on the use of strong ties and weak ties for information and for business support.  Further, information was gathered on whether respondents spent time building a network of weak ties.  Thus, in total, five measure were available which ranged in value from one to seven (from strongly disagree to strongly agree) that a tie was used as described in one of five statements (Bruderl & Preissendorfer 1998).

3.4.5 Self-efficacy

The measures of self-efficacy could be referred to tasks in a specific domain or to assess general self-belief.  For example, Tschanen-Moran and Gareis (2004) examined the effects of self-efficacy on the ability of principals to lead schools.  Chen, et al. (1998) looked at entrepreneurial self-efficacy that is, the number of tasks deemed important in entrepreneurship.  In this application, respondents rated their belief in their abilities to carry out those tasks.  However, some researchers have suggested that entrepreneurship encompass a whole spectrum of skills and it would not be possible to list all of the tasks that are involved (Markman, et al 2000).  Therefore, a general self-efficacy measure was preferable.

Krueger (2000) suggests that in accordance with Bandura (1986), self-efficacy can be measured using simple self-report measures.  For the present study, general self-efficacy and venture self-efficacy were measured using four items for each.  These were drawn from Markman, et al (2002) and and De Noble et al (1999)

3.4.6 Background

The many variables grouped under this heading were coded as dummies, as in the case of age bands, such as 20 to 29 and whether respondents had a parent or parents who had been entrepreneurs.  Thus, in these examples the dummy for age 20 to 29 had value one if a respondent was in this age range, but had value zero otherwise; while a respondent with at least one parent involved in entrepreneurial activity had value one for the dummy, but had value zero otherwise.

4 Results
The estimations for the model of Figure 3.1 are shown in Tables 4.1 and 4.2.  Recall that the final model was built up from equations for risk perception and opportunity recognition that involved only overconfidence, reliance on small numbers, age and gender.

After testing for additional explanators, the variables for gender, older than 29 and two self-efficacy measures (for venture- and general self-efficacy) were omitted.  That is, the dependents were not significantly influenced at 10% or better by these personal characteristics.  In fact, the single age group 20 to 29 was retained as having an influence on opportunity recognition only.  The influence is positive, so that being in this age group was on average associated with higher Likert-score responses to the statement ‘Stewart should go ahead with the business’.
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	Adjusted R2
	0.074
	0.089
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	0.11
	0.13
	0.14

	F
	18.48***
	11.71***
	9.00***
	8.04***
	7.40***
	6.71***

	N
	220
	220
	220
	220
	220
	220


t-statistics in parentheses. ***, ** and * indicates significance at one, five and ten per cent or better.

Table 4.1 OLS estimates for perceptions of risk, excluding the influence of opportunity recognition
Note from Table 4.1 that overconfidence and small numbers have negative effects on perception of risk; the coefficients were relatively stable in magnitude as other variables were added; and the coefficients for small numbers were significantly different to zero at better than one percent, while for overconfidence the significance level eroded as other variables were added.  Only small numbers affected opportunity recognition significantly at better than 10%.  In fact the significance levels in Table 4.2 are better than 1%, suggesting a robust, positive influence.  Therefore, the use of the law of small numbers appears to have opposite effects on risk perception and on opportunity recognition.
The other variables shown in Table 4.1 relate to entrepreneurial experience, ties, how an interest in the current business emerged and whether at least one parent was or had been an entrepreneur.  With the exception of being a nascent entrepreneur, each of these lowers significantly the perception of risk.

It should be noted that being either a novice, serial or portfolio entrepreneur had only insignificant effects on risk perception.  The same was true for founding the current business, inheriting the current business and buying the business, among the ways of becoming involved in an enterprise.  While none of these indicators had an impact on opportunity recognition, neither did being a nascent entrepreneur or being an investor in the current business.  That is, type of entrepreneur and how an interest in the current business came about had only insignificant effects on opportunity recognition.
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	F
	88.42***
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	N
	220
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	220


t-statistics in parentheses. ***, ** and * indicates significance at one, five and ten per cent or better.

Table 4.2 OLS estimates for opportunity recognition
The effects of ties are more extensive. Spending time to build networks among business associates has a negative influence on perception of risk (that is reduced the perceived riskiness of Stewart’s proposed venture) and had a positive influence on whether to go ahead with the venture.  On the other hand, none of the other indicators for ties had a significant effect on risk perception, but using weak ties to gather information positively influenced the assessment that Stewart should go ahead.

The only other variable to appear in the tables is the indicator for Chinese ethnicity.  This only survived the entry criteria in the estimation of opportunity recognition, producing a positive coefficient, significant at 10% or better.

The overall impression form Tables 4.1 and 4.2 is that some variables affect only one of risk perception or opportunity recognition, but not the other.  Moreover, where variables have influences in both estimations, the sign of the coefficients is opposite.  This raises the possibility that variables (such as having entrepreneurial parents) that might be thought to have direct effects on a dependent (such as opportunity recognition) actually work indirectly through the other dependent (perception of risk).  Consequently, it seemed reasonable to test whether each dependent had an effect on the other (rather than restricting this to the influence in Table 4.2 of risk perception on opportunity recognition).  To do this, two-stage, least squares estimation was applied after undertaking Hausman’s test for simultaneity of the dependents (Gujarati 2003).  The results of the Hausman test indicated that there was evidence (at better than one per cent) of risk perception affecting opportunity recognition and opportunity recognition affecting risk perception.  

The results of the two-stage estimation are shown in Table 4.3.  It is notable in the table that using small numbers no longer affects perception of risk.  This is because the variable has a positive effect on opportunity recognition, which in turn negatively affects risk perception.  That is, the influence of small numbers on risk perception is now via its influence on opportunity recognition.  The other variable that appeared previously in the estimations, but does not appear in Table 4.3, is networking.  An auxiliary regression, not reproduced for the paper, suggests that this variable is multicollinear with opportunity recognition and risk perception in the simultaneous estimation.  This is surprising and warrants further investigation.

The coefficients of variables retained in Table 4.3 have similar magnitudes and the same signs as shown in Tables 4.1 and 4.2.  This suggests that the addition of a feedback linkage from opportunity recognition to perception of risk adds to the explanation of the distribution of these entrepreneurial factors in the West of Scotland.  Such a linkage was not explored in the Singaporean research of Keh, et al (2002).  However, they found similar influences for the law of small numbers on risk perception and for risk perception on opportunity recognition.  For them also, overconfidence did not significantly affect opportunity recognition.  One variable, age, was found significant in estimations for the West of Scotland, but not for the Singaporean sample.
	
	Perception of risk
	Decision to start the business

	Perception of risk
	
	-0.14

	
	
	(-2.45)**

	Decision to start the business
	-1.42
	

	
	(-5.13)***
	

	Small numbers
	
	0.33

	
	
	(5.89)***

	Overconfidence
	-0.024
	

	
	(-2.33)**
	

	Nascent Entrepreneurs
	1.25
	

	
	(1.91)*
	

	Aged 20 to 29
	
	0.49

	
	
	(2.57)**

	Weak ties/spend time
	
	

	
	
	

	Investor
	-6.03
	

	
	(-1.64)
	

	Entrepreneur parents
	-0.95
	

	
	(-1.75)*
	

	Weak ties/information
	
	0.16

	
	
	(2.36)**

	Chinese
	
	0.63

	
	
	(2.40)**

	Constant
	25.92
	5.95

	
	(21.26)***
	(4.64)***

	
	
	

	Adjusted R2
	0.17
	0.40

	F
	9.78***
	30.44***

	N
	220
	220


t-statistics in parentheses. ***, ** and * indicates significance at one, five and ten per cent or better.

Table 4.3 Simultaneous determination of risk perception and decision to start the business

Discussion and conclusion

The aim in this research is to explore the determinants of risk perception and opportunity recognition among residents in the West of Scotland.

In doing this, the approach taken by Keh et al (2002) in Singapore was adapted for use in the Scottish region. This approach involved distributing a survey that solicited responses on a case-study business opportunity, followed by ordinary least squares (OLS) regression analysis of respondents’ perceptions of opportunity and risk within the case study. The OLS estimations for the two regions have similarities. Notably:

(1) increasing overconfidence and the greater reliance on the law-of-small-numbers heuristic reduced perceived risk;

(2) increasing reliance on small numbers positively and significantly affected the perception that the case study represented an opportunity;
(3) increasing perception of risk significantly reduced the assessment of the case study as a business opportunity, in the presence and the absence of other factors including overconfidence and small numbers.

There were differences. In Singapore the findings in (1) above were not significant; while in the West of Scotland the effects were significantly different to zero at better than 10% in the case of overconfidence and better than 1% for small numbers. Also in Singapore, the introduction of risk perception into the OLS estimation for opportunity recognition changed the magnitude of coefficients (particularly small numbers) and coefficients were rendered insignificantly different to zero. Further, age had an ambiguous effect on opportunity recognition, being positive when risk perception was absent and becoming negative when risk perception was added to the OLS regression for opportunity. For the West of Scotland, an age variable and the law of small numbers retained significance in the OLS estimation for opportunity recognition.
Overall, the OLS estimations for West of Scotland suggest that overconfidence and small numbers have roles in the mix of perceived risk and opportunity recognition as in Singapore, with age having a ‘stable’ effect on opportunity recognition in the West of Scotland in the sense of not being affected by perceived risk. In the current research some factors were investigated that are not reported in Keh et al’s (2002) study for Singapore. Notably, networking, having entrepreneurial parents, being a nascent entrepreneur and being an investor in a business had effects on perception of risk; while networking and ethnicity affected opportunity recognition. These aspects of the study will be pursued in greater detail in later research.
Only two factors survived the criteria for retention in the OLS estimations of risk and of opportunity. These are reliance on small numbers and networking. In each case the effects on risk perception were negative and on opportunity recognition were positive. The absence of other factors (such as overconfidence) from one estimation (opportunity recognition), suggests that variables operate directly on one of perceived risk or opportunity recognition (perceived risk in the case of overconfidence) and indirectly on the other. As noted in the preceding section, this led us to consider the possibility that not only did risk perception affect opportunity recognition, but also that a linkage runs in the opposite direction. This possibility was assessed with Hausman’s test and two-stage, least squares (2SLS) was used to estimate simultaneously the two equations for risk perception and opportunity recognition. Addition of the linkage from opportunity to risk and the use of 2SLS changed the influences of factors relatively little. Most important, opportunity recognition had a negative and significant effect on perception of risk.
So far as could be ascertained this empirical simultaneity is new in research on opportunity recognition. Its interpretation should therefore be considered.  First, rather than regard the flow of information as being unidirectional (from risk to opportunity) the situation in the West of Scotland is one where ‘feedback’ is the norm.  That is, the two-way linkages represented by
Risk perception  (  opportunity
suggest the possibility that information on the opportunity and the unconscious, subjective or hitherto unanalysed desire to evaluate it either positively or negatively feeds back to influence perception of risk. That is, could risk perception be decided after a decision has been made on an opportunity? In this vein, the notion of herd behaviour or joining in might be helpful. Seeing others becoming involved in similar business propositions and hearing rumours or seeing factual accounts of their success might encourage acceptance that an opportunity exists while changing perceptions of risk. Given this interpretation, the frequent emphasis on risk perception and opportunity evaluation would be regarded as a form of feedback that bolsters information on the opportunity and the desire to evaluate it positively. In more bearish times, the usually studied linkage might be a form of feedback that undermines information on the opportunity and reinforces the desire to evaluate it negatively. The notion of subjectivity in decision making has parallels, if only partially, in the work of Yates and Stone (1992).
The second aspect of the simultaneous determination of risk perception and opportunity recognition is that it implies a dynamic process in which there are iterations from a risk assessment, which next feeds into an assessment of opportunity, which in the next stage affects opportunity recognition and so on. Of course in view of the remarks above it is possible that the dynamic process first involves an assessment of opportunity that feeds next into risk perception, then back to opportunity recognition and so on. Whatever the order, there arises a need to explicate the dynamic mechanism that underpins the 2SLS estimations.
There are indicators of dynamic mechanisms in the literature. Hills and Shrader (1998) suggested that an idea might be attractive initially, but might later be abandoned if it does not evaluate as an opportunity. For other researchers (Stevenson et al 1989; Stevenson & Jarillo 1990; Krueger 1993) the evaluation process involves assessment or judgement of whether an idea can generate sufficient returns to justify the perceived risks. As in the research of Keh et al (2002), a suitable starting point for considering the evolution from idea to recognised opportunity may be that the ‘entrepreneurial process involves all the functions, activities and actions associated with the perceiving of opportunities and the creation of organisations to pursue them’ (Bygrave & Hofer 1991, cited in Keh et al 2002, 125). Indeed there is an emphasis on ‘the role of perception, focussing on the cognitive mechanisms that the entrepreneur is said to employ, [and] which may vary from stage to stage in the process’ (Lucas et al 2007, 3).
The research of Plummer et al (2007) may offer a dynamic mechanism that would underpin the West of Scotland results on simultaneity. Having had an initial idea, the dynamics would concern the process of evaluation as further investigation of the idea and risks proceed, until the idea is recognised as an opportunity that should or should not be pursued. A tentative demonstration of this is provided in Figure 4.1

The suggestion that a dynamic feedback process is involved seems to weaken the applicability in the West of Scotland of the perspective that entrepreneurs have the advantage of some form of non-conscious decision-making process (Kirzner 1979; Lucas et al 2007). On the other hand, it is possible that the simultaneity of the 2SLS estimations might reflect a non-conscious process. If a conclusion is to be reached on this, on the relevance of a feedback mechanism and its form in other societies and just how the mechanism operates, further research is required.
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Figure 4.1 The dynamics of idea evaluation
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