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Abstract

Cultural evolution is a long-term endogenous process which is revealed in society’s
cultural traits and it is embodied in institutional characteristics (property rights protection,
rule of law, etc.) and transaction characteristics (risk levels, time required for start-ups,
corruption levels, literacy levels, etc.). In the short- and medium-term, culture, institutions
and transactions are exogenous for the economic and societal system. The paper aims
to explore the roles of cultural, transaction and institution characteristics in the
determination of opportunity entrepreneurship, at the medium-term. A series of
variables is used to express these roles, which are analysed with a principal component
analysis and a regression analysis. As expected, the conclusions confirm that the cultural
traits both positively and negatively affect opportunity entrepreneurship depending on
the particular traits combination. Moreover, the effect of enhanced transaction
characteristics and economic institutions is conducive to opportunity entrepreneurship.
Performing a sensitivity analysis, we construct a hypothetical, more opportunity
entrepreneurship-oriented world by postulating pro-entrepreneurship cultural traits. In this
‘new world’, because cultural traits are no longer an issue, they present ‘entrepreneurial
maturity’; the important factors in promoting opportunity entrepreneurship are
transaction and economic institution characteristics.

JEL codes: D23, L14, L26, M13, P14

Keywords: Opportunity entrepreneurship; Culture; Transactions; Institutions;
Endogeneity
Background
The concept of opportunity entrepreneurship raises researchers’ interest and can be

found even in the early entrepreneurial contributions of Schumpeter (1934, 1950) and

Knight (1971) and in the later contributions of Shane and Venkataraman (2000) and

Audretsch (2007).

As Acemoglu (2009) remarks, references to the general circumstances of the envir-

onment that possibly have an impact on attitude, human conventions and culture can

be found in de Montesquieu (1989), Machiavelli (1987) and Marshall (1997). Culture

and economics can be seen as two of the more powerful forces shaping human behav-

iour (Throsby 2001) and thus economic activity. Recently, Spolaore and Wacziarg

(2013) argue that that economic development is affected by traits that have been trans-

mitted across generations, through fundamental factors, rooted in long-term history.

Furthermore, a widespread interpretation is that current economic performance is
2014 Petrakis and Kostis; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons
ttribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
edium, provided the original work is properly cited.
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shaped through history via ‘institutions’. Acemoglu et al. (2001) argue that colonial ori-

gin is correlated with indicators of the quality of current institutions, e.g. institutions

protecting property rights from the abuse of governments.

The aim of the paper is to analyse opportunity entrepreneurship based on determin-

ing factors that originate from three fields: cultural traits, transaction characteristic,

and economic institution characteristics. Each group is represented by a set of related

variables. More specifically, the focus is on two main influence groups for entrepre-

neurial capital (culture, and transactions and institutions) in an economy. Even though

we intuitively comprehend their importance, quantifying and formally analysing them

can prove challenging. These factors are not separate or isolated in their structural

effects on opportunity entrepreneurship. Therefore, the present paper also contributes

to entrepreneurship theory by identifying the opportunity entrepreneurship determin-

ation framework. Furthermore, it improves the art of designing a different, more oppor-

tunity entrepreneurship-oriented world by postulating improved human behaviours

and then analysing the effects observed.

The order of the paper is as follows. ‘The theoretical background’ section presents

the theoretical work on entrepreneurship in general and, specifically, on opportunity

entrepreneurship, the cultural traits, transaction characteristics and economic institu-

tions characteristic, and describes the variables used. ‘The methodology employed’

section describes the methodology employed, i.e. the empirical model and measure-

ments, while ‘Empirical results and discussion’ section presents the empirical work and

the discussion of the results. Finally, ‘Conclusions’ presents the conclusions.
The theoretical background
The following are presented four basic points in the theoretical background of the

present paper, regarding the interrelationships between the terms that are analysed. (a)

Cultural traits are a reflection of cultural evolution which is a long-term endogenous

process. (b) Cultural evolution is embodied in institution settings and transactions

characteristics of the economies. (c) Opportunity entrepreneurship (where to discover

opportunities theories) is a by-product of cultural traits, institution settings and trans-

action characteristics. Their influence is exercised by their portfolio consistency of

interactions and their levels of operation. (d) In the medium- (and short-) term, cultural

traits, institution settings and transaction characteristics are exogenous to opportunity

entrepreneurship.
Cultural traits are a reflection of cultural evolution which is a long-term endogenous

process

Cultural evolution is a set of processes (Richerson and Boyd 2005), and the cultural trans-

mission process centrally involves psychology and communication. The cultural traits of

societies reflect psychological social stereotypes that have been created over time and are

prior human constructs to the current transactions and institutions (Petrakis and Kostis

2013a). People are influenced by norms, and hence the more frequent a variant is, the

more likely it is to be adopted (Rozin 2010). People growing up in different societies

exhibit measurably different ways of thinking and behaving due to different cultural norms

and beliefs acquired from other members of their societies (Mesoudi 2011). Actually,
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culture can be defined as a product made by the significant contribution of human cogni-

tion and motivations, interpersonal interactions and communication and differences in

ecology and geography across the earth (Conway and Schaller 2007).

However, it should be noted though that individuals are not passive receivers of their cul-

tural environment. They use cultural background as a tool to understand their experiences

(Hong 2009). Thus, any matching of geographical boundaries and uniqueness in cultural

background characteristics cannot be accepted, as this would reduce the likelihood of the

appearance of the same syndromes at the same periods of time in different societies. Cul-

tural syndromes constitute a link between the distant factors that created such syndromes

and today’s cultural conditions.

Spolaore and Wacziarg (2013) discuss different channels through which intergenera-

tionally transmitted characteristics may impact economic development culturally and

biologically via behavioural or symbolic transmission. They examine the very long-run

effects of geographic, historical, cultural and institutional factors on productivity and

per capita income, through reviewing the new literature on these relationships, and

present empirical evidence documenting such effects. They point that the evidence

suggests that economic development is affected by traits that have been transmitted

across generations over the very long run.

Individuals have a storage room fulfilled with information and data due to the existence

of a cultural and institutional background in the societies they live. These two kinds of

background are deeply rooted in the subconscious and the environment of individuals and

are responsible for shaping human behaviour to deal with various aspects of daily life. Their

shaping is essentially based on the historical and cultural heritage of each nation. Individ-

uals are able to use these elements in order to structure their cognitive background or their

reasoning processes (Douglas 1987). In this way, the cultural and institutional background

offers a series of habits and rules that the individual can use as a standard to check whether

they have identified the best solution or to identify which existing solution is the best ac-

cording to the standards set by their cultural and institutional background (Hodgson 1988).
Cultural evolution is embodied in institution settings and transaction characteristics

As pointed by North (1990), institutions can be divided in formal and informal. Mental

models, such as culture, determine the way information is managed by individuals and

the criteria through which decisions are made.

There are some first-, second- and third-round effects regarding the relationship be-

tween cultural traits and institutions. As first-round effects can be seen the influences

of the cultural traits on the operations of political institutions. As second-round effects

can be seen the fact that political institutions shape economic institutions, which then

create incentives. Aside from this indirect effect between cultural traits and economic

institutions, the secondary elements of economic institutions are also directly influ-

enced by cultural traits; the extent to which the goal setting of a society is linked to the

per capita product, income or its happiness, depends on its culture. Economic institu-

tions, in the form of property rights and contractualization, are influenced by the

characteristics of trade and the cultural stereotypes (Boyer and Petersen 2012). Lastly,

as third-round effects, the distribution of wealth and the extent of economic growth

are shaped by economic institutions.
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There is also a significant relationship between cultural traits and the transaction cost of

the economies, which can be considered as an important extension of the transaction cost

theory. Cultural background is a determinant of consumer behaviour (Cleveland and

Laroche 2007) and of social structures in economic relationships (Greif 1994). When

choosing a strategy for the international expansion of activities and transactions, the study

of this relationship is particularly important. Shane (1992) tried to make a connection

between the differences in the cultural background among societies and the perceptions

on transaction costs observed and the differences in societies’ preferences for licensing

and international joint ventures. There is a remarkable literature that focuses on the role

of cultural differences in creating intercultural uncertainty which has a direct effect on

transaction costs (intercultural communications and trade) (Jonsson 2001).

According to Chen et al. (2002), not collectivist cultures display more opportunistic

behaviour in transactions within the same group compared with collectivist cultures

which display greater opportunistic behaviour in transactions with other groups. Fur-

thermore, there can be a connection between cultural traits and the choices made in

transactions. Firstly, regarding the ‘uncertainty avoidance’ cultural trait, Hofstede (1980)

concludes that lower scores result to more easy interactions with strangers. He also

states that in societies where individualism and collectivism co-exist, the transaction

value is low (in-group transactions) and when either individualism or collectivism is

dominant, the transaction value is relatively high. Lastly, Petrakis and Valsamis (2013)

argue that the cultural traits that promote economic growth reduce the transaction

costs and enhance economic institutions, while the cultural traits that promote the

social characteristics of a society increase transaction costs.
Opportunity entrepreneurship as a by-product of cultural traits, institution settings and

transaction characteristics

The influence of cultural traits, institution settings and transaction characteristics on

opportunity entrepreneurship is exercised by their portfolio consistency of interactions

and their levels of operation.

An important part of the entrepreneurial process is the identification and the exploit-

ation of entrepreneurial opportunities. There have been considered three basic schools of

thought for the identification of entrepreneurial opportunities (Companys and McMullen

2007): (a) the ‘Economic School’ in which an entrepreneurial opportunity is defined as an

objective phenomenon that exists in time and space and may be unknown to some people

(Shane 2003; Shane and Venkataraman 2000), (b) the ‘School of Culture’, which supports

that entrepreneurial opportunities are subjective and not objective constructions-

phenomena (Sarasvathy et al. 2003) and finally, (c) the ‘Sociopolitical School’ which

supports the important role administrative mechanisms play in the definition of entrepre-

neurial opportunities (Granovetter 1985). It seems that two key factors seem to play a role

first in the identification of entrepreneurial opportunities and then in their activation as

entrepreneurship events: knowledge levels (Marsili 2002; Mueller 2007; Acs et al. 2008;

Acs et al. 2009) and the cultural background of the societies (Petrakis and Kostis 2013b).

Chen et al. (2002) try to identify which factors shape opportunistic behaviours, mainly

concentrating to the role of culture and more specifically on the role of individualism/col-

lectivism and the moral barriers. Salamouris (2013) points that overconfidence matters for
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entrepreneurship but overconfidence is affected by the perceptions about the cultural

value of uncertainty. Pinillos and Reyes (2011) argue that a country’s entrepreneurship rate

is negatively related to individualism when development is medium or low and positively

related to individualism when the level of development is high. Culture contributes to the

emergence of entrepreneurial activity (Tominc and Rebernik 2007; Kreiser et al. 2013).

Thus, entrepreneurship is different among countries or for different time periods because

societies have embraced it to various degrees (Reynolds et al. 2002; Freytag and Thurik

2007). Stuetzer et al. (2013) argue that knowledge creation, the economic context and an

entrepreneurial culture have an indirect effect on the individual perception of founding

opportunities, which in turn predict the start-up intentions and activity. However, Ghoshal

and Moran (1996) point that despite the opportunistic propensity of an individual, he will

not act opportunistically in all transactions. More recently, Uzunidis et al. (2014) point

that entrepreneurial function relies on the individual characteristics of the entrepreneur

and the importance of the social, economic and political environment. Furthermore,

in-group collectivism, which is highly represented through strong family ties, matters on

the size of entrepreneurial activities (Del Giudice et al. 2013; Lingas 2013).

Furthermore, the role of institutions is crucial for entrepreneurship (Karlsson and

Acs 2002; Karlsson and Karlsson 2002; Acs et al. 2008). Institutions, resources and his-

tory, among other factors, determine the success of an entrepreneurial activity (Baumol

Baumol 1990). Entrepreneurial opportunities and the starting up of businesses, in order

to exit, require clear institutional and legal environment, the smooth operation of the

markets under specific rules, privatisation and collectivization (Wennekers et al. 2002).

If steps are taken to apply policy measures which support entrepreneurship in the

fields of financing and entrepreneurial abilities, then we can expect to see more numer-

ous and more vigorous entrepreneurial events, with positive consequences for the

process of economic development (Petrakis 1997, 2004).
The long-term endogeneity and the medium- and short-term exogeneity

If we accept that entrepreneurship also requires suitable institutions and a specific envir-

onmental background, the basic question raised is why countries with ineffective institu-

tions do not ‘copy’ the institutions of developed countries (Fukuyama 2001). The answer

lies on the fact that institutions do not change easily; it takes 10 to 100 years for formal

institutions and 100 to 1,000 years for informal in order to be changed. Informal institu-

tions are human creations based on the values, ideas and perceptions of their creators.

Thus, any changes are limited.

Moreover, the social stereotypes forming the cultural traits may be characterised as

long lasting, as the forces that have shaped the construction of the stereotypes are

considered exogenous (e.g. climate and environment) (Schwatrz 2009). Thus, cultural

values present stability through time. In general, cultural stereotypes present a great

resistance towards change and to their own redefinition (Johnston 1996).

However, under certain and strong shocks (a war, a great recession, etc.), cultural back-

ground may change, but institutions and transaction characteristics will still remain un-

changed even after such a shock. This is what the present paper investigates through the

sensitivity analysis (see ‘Empirical results and discussion’ section). In such cases, institu-

tions and transaction characteristics are affected in the long run and in an indirect way
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through the cultural traits that are embodied in these. The embodying procedure is a

long-term evolution process. Therefore, in the short- and the medium-term horizon, there

are not any possible observed interconnections between the three groups of variables.

According to Spulber (2008), the economic equilibrium, including the structure of

transactions, prices and allocation of goods, depends on the entrepreneurs’ actions.

Entrepreneurs will be successful in establishing firms only if firms provide transaction

benefits that cannot be achieved by consumer organisations. Similarly, societies with

already developed entrepreneurship levels may lead to the cultural trait formation of

their members, e.g. by creating members with a greater assertiveness and performance-

oriented characteristics. Thus, is it cultural traits, transaction characteristics and

economic institutions that influence entrepreneurship, or does entrepreneurship itself

affect them? The previous question and concern creates a need to check for the endo-

geneity problem between opportunity entrepreneurship and these variables.

Perhaps there is a two-way effect between entrepreneurship and institutions (and

culture and transactions as well) in the long run. However, in the medium-term or the

short-term these are exogenous to entrepreneurship (as will see in the empirical results).
Hypotheses testing

Based on the definitions of the variables used to express cultural traits by House et al.

(2004), we can assume that societies with high values for performance orientation

(see definition in Table 1) should be associated with higher opportunity entrepreneurship

levels, given that they promote profit and performance improvement in their economies.

Such societies value training, development, assertiveness, competitiveness, individual

achievement and taking initiative, and opportunity entrepreneurship contributes to-

wards these goals. High values for future orientation (see definition in Table 1) should

be related to increases in opportunity entrepreneurship too. Indeed, such societies

tend to achieve economic success, have flexible and adaptive organisations and

managers and favour financial prosperity, which can facilitate new businesses. Further-

more, a decrease in gender egalitarianism (see definition in Table 1) differences should

reflect greater opportunity entrepreneurship because more women will have the

chance to exercise their entrepreneurial skills. Such societies tend to afford women a

greater role in community decision-making and have a higher percentage of women

participating in the labour force and in positions of authority. Moreover, it is expected

that a positive correlation exists between higher values of assertiveness (see definition

in Table 1) and opportunity entrepreneurship given that aggression and austerity drive

global competitiveness. Such societies value success, progress and competition and

tend to act and think of others as opportunistic. Generally, collective activity in a

society (institutional collectivism - see definition in Table 1) should be positively

related to opportunity entrepreneurship, as group loyalty is encouraged even if indi-

vidual goals suffer. In contrast, in-group collectivism (see definition in Table 1) is

expected to be associated with lower levels of opportunity entrepreneurship because,

in essence, in-group collectivism is incompatible with competitiveness and the devel-

opment of free entrepreneurship (with no obstacles): it favours conceptualism and

small, low-risk businesses. High levels of power distance (see definition in Table 1) in-

dicate that economic development occurs only for those who (mainly) have economic



Table 1 Definition of variables and data sourcesa

Variables Definition Source of elements

OPP Opportunity
entrepreneurship

It is the dependent variable. The percentage of 18–
64-year-olds who are either nascent entrepreneurs or
owner-managers of new businesses, who (1) claim to
be driven by opportunity rather than necessity and
(2) indicate that the main driver for their involvement
is independence or increasing, rather than maintaining
their income. Mean for the period 2001–2006

Global Entrepreneurship
Monitor (GEM)

C1, C2
and C3

Performance
orientation

The degree to which a society encourages and
rewards its members for performance improvement
and excellence

House et al. (2004) (the data
were collected in the period
1995–1997)

Future
orientation

The extent to which individuals engage in future-
oriented behaviours, such as delaying gratification,
planning and investing in the future

Gender
egalitarianism

The degree to which a society minimises gender
inequality

Assertiveness The degree to which individuals are assertive,
confrontational and aggressive in their relationships
with others

Institutional
collectivism

The degree to which organisational and societal
practices encourage and reward collective
distribution of resources and collective action

In-group
collectivism

The degree to which individuals express pride,
loyalty and cohesiveness in their organisations
or families

Power distance The degree to which members of a society expect
power to be distributed equally

Human
orientation

The degree to which a society encourages and
rewards individuals for being fair, altruistic, generous,
caring and kind to others

Uncertainty
avoidance

The extent to which members of an organisation or
society strive to avoid uncertainty by reliance on
social norms, rituals and bureaucratic practices to
alleviate the unpredictability of future events

TI Composite risk This is the weighted average of individual risk
indicators (political, financial and economic risk). The
larger the value, the lower the level of risk for the
country. It is the mean for the period of 1995–2005

PRS Group (ICRG database)

Starting a
business

Time is recorded in calendar days. This measure
captures the median duration that incorporation
lawyers indicate is necessary to complete a procedure
with a minimum follow-up with government agencies
and no extra payments. It is the mean for the
period of 2004–2005

Doing business reports,
The World Bank Groups

Corruption
perceptions
index

Is a snapshot of perceptions of public sector
corruption. It uses the counter-variable, so the values
it can assume are between 0 (highly clean) and 10
(highly corrupt). It is the mean for the period of
2001–2005

Transparency International

Literacy rate The ability to read and write as a percentage of
total population (data period 1995–2005)

UNESCO Institute for
Statistics

Property rights An assessment of the ability of individuals to
accumulate private property, secured by clear laws
that are fully enforced by the state. It is the mean for
the period of 1996–2005

The Heritage Foundation,
Index of Economic
Freedom (HER)

Rule of law Measures the extent to which stakeholders have
confidence in and abide by the rules of society. In
particular, it focuses on the quality of contract
enforcement, the police and the courts, as well as the
likelihood of crime and violence. It is the mean for
the period of 1996–2005

Business Environment
Risk Intelligence (BRI),
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Table 1 Definition of variables and data sourcesa (Continued)

BIRTH Birth rate The number of childbirths per 1,000 people per year
(2009 data)

CIA World Factbook

PAT Patents Total number patents applied by a country in a year
(2008 data)

Global Innovation Index
2009-2010
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power in societies. Consequently, it is expected to have a negative correlation with

opportunity entrepreneurship. In such societies, only a few people have access to

resources, skills and capabilities. Human orientation (see definition in Table 1) is

expected to have a positive correlation with opportunity entrepreneurship because, in

societies with a high level of human orientation and that have the primary aim being

profits, the government’s focus should be on individuals. There is expected to be a

negative correlation between uncertainty avoidance (see definition in Table 1) and op-

portunity entrepreneurship because lower levels of uncertainty avoidance have been

repeatedly associated with higher levels of economic activity (Swierczek and Ha 2003;

Hofstede et al. 2010). Such societies tend to be less calculating when taking risks and

show less resistance to change.

All cultural traits dimensions of the societies positively affect opportunity

entrepreneurship levels, except from in-group collectivism, power distance and uncer-

tainty avoidance that seem to have a negative effect.

Based on the definitions of the variables used in this paper to express transaction costs,

we can assume that the high levels of composite risk are positively related to increases in

opportunity entrepreneurship. Composite risk is used as a proxy of economic uncertainty

in the economy because an increase (i.e. decrease in risk) is correlated with higher levels of

opportunity entrepreneurship. In addition, uncertainty has a more prominent role in the

entrepreneurial economy because the knowledge capital is inherently less certain than

physical capital (Audretsch 2007). When more time is necessary to start a business, oppor-

tunity entrepreneurship may be inhibited. Furthermore, the relationship between the levels

of corruption, as expressed by the corruption perceptions index variable, and the opportun-

ity entrepreneurship is also expected to be negative. Corruption adds an element of unpre-

dictability in the economies. When an economy is in high corruption, it is hard to

understand whether you will be penalised or not. In such an environment, entrepreneurs

might be deterred from starting companies if they do not know when or if they will be

punished for being successful. Furthermore, high corruption can also distort incentives and

cause general misallocation of resources in a society. Lastly, it is expected that the greater a

population’s literacy rate, the more rational the decision-making and promotion of oppor-

tunity entrepreneurship will be.

Higher levels of transaction costs, as expressed through high composite risk, much

time to start a business, high levels of corruption and low levels of literacy rates,

inhibit opportunity entrepreneurship levels.

A high value for the property rights variable indicates that a country’s laws protect

private property rights, the government enforces those laws, the judiciary is
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independent, there is no corruption and it is easy to enforce contracts. These condi-

tions are expected to facilitate opportunity entrepreneurship and encourage the new

businesses foundation. For the same reason, high values for the rule of law variable are

expected to have a positive correlation with opportunity entrepreneurship.

Well organised economic institutions, as expressed through high property rights

protection and high sentiment of rule of law in societies, enhance opportunity

entrepreneurship levels.

Table 2 indicates the overall relationships expected between the variables used in this

paper as independent (cultural traits, transaction characteristics and economic institu-

tions characteristics) and dependent (opportunity entrepreneurship), which is based on

various studies in the literature and the definitions of the variables.
The data
In collecting the data, we treat the world as a typical country, assuming that the pro-

duction process is homogenous around the world because we do not allow for hetero-

geneous growth experiences (Bos et al. 2010). Our limited degrees of freedom (small

sample of observations we have available due to our limited number of observations for

entrepreneurial variables) does not permit us to deepen our analysis in this respect.

Variables are precisely defined in Table 1. Sample statistics are given in Table 3.

The data for the dependent variable (OPP) concern the mean performance of each

country for the time period of 2001–2006. For the variables expressing cultural traits,

the reference period is 1995–1997. There has not been a more recent organised effort

to measure the cultural traits in so many countries. For the period analysed, the vari-

ables related to the cultural traits may be regarded as remained unchanged. For the

variables where this was possible, the data refer to a mean value for the decade of

1995–2005 and 1996–2005, while for the rest, we ensured that they covered at least
Table 2 Relationship of variables to the dependent variable

Opportunity entrepreneurship

Performance orientation +

Future orientation +

Gender egalitarianism +

Assertiveness +

Institutional collectivism +

In-group collectivism −

Power distance −

Human orientation +

Uncertainty avoidance −

Composite risk +

Starting a business −

Corruption perception index −

Literacy rate +

Property rights +

Rule of law +



Table 3 Descprictive statisticsa

Variables/Statistics N Median Mean St. Dev. Min Max

Opportunity entrepreneurship 42 4.185 4.121 0.41 3.20 4.90

Performance orientation 42 3.915 3.873 0.52 2.85 5.07

Future orientation 42 3.433 3.423 0.35 2.50 4.08

Gender egalitarianism 42 4.110 4.111 0.35 3.38 4.79

Assertiveness 42 4.295 4.294 0.46 3.25 5.22

Institutional collectivism 42 5.295 5.035 0.76 3.53 6.36

In-group collectivism 42 5.180 5.158 0.39 3.89 5.64

Power distance 42 3.950 4.038 0.47 3.29 5.12

Human orientation 42 4.160 4.215 0.63 2.88 5.32

Uncertainty avoidance 42 79.226 76.730 8.70 58.18 89.29

Composite risk 42 32.000 43.583 39.30 2.00 159.50

Starting a business 42 4.107 4.104 2.48 0.34 7.91

Corruption perceptions index 41 98.900 95.717 5.82 66.00 99.70

Literacy rate 42 63.636 62.996 20.77 10.00 90.00

Property rights 42 0.615 0.638 0.22 0.27 0.95

Rule of law 41 1.360 2.086 1.54 1.00 7.00

Birth rate 42 10.875 13.489 5.05 7.42 26.01

Patents 42 4.185 4.121 0.41 3.20 4.90
aThe 42 countries in the sample constitute 90.44% of global GDP in 2007 (IMF Database). The countries are: Argentina,
Australia, Austria, Brazil, Canada, China, Colombia, Denmark, Ecuador, Finland, France, Germany, Greece, Hong Kong,
Hungary, India, Indonesia, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Philippines, Poland,
Portugal, the Russian Federation, Singapore, Slovenia, South Africa, South Korea, Spain, Sweden, Switzerland, Taiwan,
Thailand, Turkey, the United Kingdom, USA, and Venezuela.
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two or more years of the period of 2001–2006. The birth rate variable is from the year

2009 but is long lasting and does not change easily. The number of patents is from the

year 2008.

The methodology employed
The basic model that will be examined is the following:

OPPi ¼ β0 þ β1 � Ci þ β2 � ΤΙi þ εi;

where the dependent variable is opportunity entrepreneurship, Ci represents the vari-

ables expressing cultural traits and TIi represents the variables expressing transaction

characteristics and economic institutions characteristics. The subscript i refers to the

countries used. Through this model, we aim to investigate whether the three hypoth-

eses presented are satisfied or not.

In order to abstract from the complexity of the explanatory variables, we use the

principal component analysis (PCA). It is used when there is redundancy in the vari-

ables used because they are measuring the same construct and so they are correlated

with one another. Smith (2002) comments that PCA is a way of identifying patterns in

data and expressing the data in such a way as to highlight their similarities and differ-

ences. It is used to reduce complex data in order to reveal the sometimes hidden, sim-

plified structures that often underlie it (Shlens 2009). More specifically, it is a factor

extraction method used to form uncorrelated linear combinations of the observed vari-

ables, which is then used to obtain the initial factor solution, when a correlation matrix
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is singular. It keeps the most important information from the data table, simplifying

the description of the dataset and analysing the structure of the variables (Abdi and

Williams 2010). Such an analysis allows us to reduce the number of variables represent-

ing cultural traits, transaction characteristics and economic institutions characteristics

while detecting the structure in the relationships between these variables.

Through the PCA, a number of principal components (PC) emerge as a linear com-

bination of optimally weighted variables. This process overcomes the problem of re-

dundancy because the observed variables are reduced into artificial variables (principal

components) much smaller in number. The first PC accounts for a maximal amount of

total variance, while the amount of variance that was not accounted for, is accounted

by the second PC. Thus, the second PC is correlated with variables that did not corre-

lated strongly with the first one. Successive components explain progressively smaller

amounts of variance. After the PCA, the PCs display varying degrees of correlation

with the variables used but are completely uncorrelated with one another (zero

correlation).

There are two groups of variables for which PCA is applied. The first is the variables

expressing the cultural traits, and the other is the variables expressing transaction char-

acteristics and economic institutions characteristics. The effect of the PCs on oppor-

tunity entrepreneurship is examined using a linear regression created by the ordinary

least squares method (OLS), as in the model presented above. In a linear regression, we

use the principal components with the greatest variances (initial eigenvalues >1).

In order to check for endogeneity between the variables used, we use the version of

the Hausman test (Hausman 1978) proposed by Davidson and MacKinnon (1989,

1993), which tests for exogeneity by running an auxiliary regression. The null hypoth-

esis states that the model yields consistent estimates, while the reported p values state

the probability that the test statistic is zero, which would imply the acceptance of the

null hypothesis. In this test, we use a set of instrumental variables that are correlated

with the ‘suspect’ variable but are not correlated with the error term of the regression

that has opportunity entrepreneurship as a dependent variable. Only if endogeneity is

not present will the OLS estimates be consistent and not biased. Furthermore, the

different partial instrumental variables R2 are reported in order to describe how much

of the squared residuals are explained by the instrumental variables. The partial p value,

which is the probability that the F value for each instrumental variable is zero, is also

reported. Both tests describe how good (strong) the instrumental variables are in

explaining opportunity entrepreneurship.

Furthermore, a sensitivity analysis on this basic scenario is also included. In this case,

we tried to create a more opportunity entrepreneurship-oriented world through

increasing or decreasing the values of some variables expressing the cultural traits. The

scope of this experiment is to create a more opportunity entrepreneurship-oriented

world, where the culture characteristics that promote opportunity entrepreneurship are

enhanced, resulting in the population being more performance- and future-oriented,

and more competitive, as expressed by greater institutional collectivism and imple-

menting more risky practices. The goal is to observe the impact of cultural traits, trans-

action characteristics and economic institutions characteristics on shaping opportunity

entrepreneurship under these changing circumstances in societies. The selection of the

variables improved or weakened for this sensitivity analysis was based on how
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important these variables are in the formation of PCs (see Table 4). Thus, the values of

performance orientation, future orientation, assertiveness, and institutional collectivism

variables are increased by 30%, and the values of uncertainty avoidance variable are

decreased by 30% for the countries scoring below the average in each variable,

respectively.

In order to reach these goals (and apart from the description of the new findings), a

structural change check is performed relating the alternative world to the basic sce-

nario. In effect, we constructed two groups of 42 observations. These two groups make

a new variable for each of the variables used. The first (group 1) concerns the variable’s

values in the basic scenario, and the second (group 2) concerns the variable’s values in

the case of a more opportunity entrepreneurship-oriented world. The estimates con-

cerning the statistical importance of new factors that are created led us to some conclu-

sions regarding the new configuration conditions for opportunity entrepreneurship.
Empirical results and discussion
In terms of cultural traits, three PCs were determined (C1, C2 and C3 in Table 4) that

explain 37.86%, 20.24% and 14.86% of the total variance and present initial eigenvalues

3.41, 1.82 and 1.33, respectively. C1 is determined by the positive effects of performance

orientation, future orientation, institutional collectivism, human orientation and uncer-

tainty avoidance and the negative effects of assertiveness, in-group collectivism and

power distance. It is a PC that is shaped by the cultural traits that promote entrepre-

neurship. C2 is positively shaped by performance orientation, institutional collectivism,

in-group collectivism, power distance and human orientation, whereas gender egalitar-

ianism and assertiveness have a negative effect. C3 is can be characterised as the human
Table 4 Principal component matrix

Promoting
entrepreneurship PC

Human
orientation PC

Efficiency PC Transaction characteristics
and economic institutions

C1 C2 C3 TI

Performance
orientation

0.69 0.34 0.43

Future orientation 0.74 0.31

Gender egalitarianism −0.62 −0.52

Assertiveness −0.32 −0.31 0.73

Institutional collectivism 0.75 0.32

In-group collectivism −0.58 0.64

Power distance −0.74 0.31

Human orientation 0.30 0.76 −0.30

Uncertainty avoidance 0.86

Composite risk 0.93

Starting a business −0.65

Corruption perceptions
index

−0.94

Literacy rate 0.59

Property rights 0.34

Rule of law 0.95
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oriented cultural characteristic, and is determined by the positive effect of performance

orientation, future orientation and assertiveness and the negative effect of gender egali-

tarianism and human orientation. It expresses the cultural traits of achieving efficiency.

From the variables indicating transaction characteristics and economic institutions

characteristics, one PC emerges (TI) that explains 58.86% of the total variance and pre-

sents an initial eigenvalue of 3.53. As can be seen in Table 4, composite risk, literacy

rate, property rights and the rule of law shape the promoting effect of TI on opportun-

ity entrepreneurship. On the other hand, the variables indicating the time it takes to

start a business and the corruption perception index have a negative effect (as was

expected).

Table 4 presents the contents of the PCs, i.e., the variables that affect the PC config-

uration, which have partial correlation values that are greater than 0.3.

The following table (Table 5) shows the correlations between the variables used in

the basic model. Observing the correlation matrix below, as well as Figures 1 and 2, we

are concerned that the opportunity entrepreneurship may be endogenously determined

either by the transaction characteristics and economic institutions characteristics com-

ponent (TI) or the promoting entrepreneurship cultural traits component (C1). The

correlations of the dependent variable with the human-oriented cultural traits compo-

nent (C2) and the achieving efficiency cultural traits component (C3) are quite low and

are not expected to have the problem of endogeneity.

Next, we cause a shock in the economies by increasing the values of performance

orientation, future orientation, assertiveness and institutional collectivism variables by

30% and by decreasing the values of uncertainty avoidance variable by 30% for the

countries scoring below the average in each variable separately. In other words, we

create the variables C1΄, C2΄ and C3΄ (Table 6), creating a more opportunity

entrepreneurship-oriented world.

Table 7 presents the empirical results of the estimated regressions. The first column

shows the estimated basic model (Regression 1). It presents the effect of cultural traits,

transaction characteristics and economic institution characteristics on opportunity

entrepreneurship. An improvement of C1 and TI would have a positive effect on oppor-

tunity entrepreneurship (as can be seen in Figures 1 and 2), as these show positive and

statistically significant estimates. In contrast, an improved C3 would inhibit the oppor-

tunity entrepreneurship levels. The formation of TI fully confirms the theoretically ex-

pected effect of the variables of the transaction characteristics and the economic

institution characteristics on opportunity entrepreneurship. The negative sign of the

estimated C3 changes its character as regards to its influence on opportunity
Table 5 Correlation matrix

Variable OPP TI C1 C2 C3 Birth

TI 0.622*

C1 0.606* 0.608*

C2 −0.213 −0.477* 0.034

C3 −0.220 −0.003 −0.179 −0.116

Birth −0.374* −0.666* −0.107 0.537* −0.081

PAT 0.243 0.533* 0.487* −0.030 0.091 −0.502*
*Significance at the 1% level.



Figure 1 Correlation between opportunity entrepreneurship (OPP) and the transaction
characteristics and economic institutions characteristics component (TI). OPP is measured in
percentage points. TI is a principal component, and it values is over and below zero.
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entrepreneurship. In essence, it becomes human-oriented and becomes less of an

efficiency cultural trait component. The adjusted R2 of the regression amounts to

43.6%, while according to the F-statistic, the regression is statistically strong.

The second and the third columns of Table 7 show the exogeneity test and the

regression results, which determine if the instrumental variables are weak or not. Being

concerned that opportunity entrepreneurship is endogenously determined by either TI

or C1 (see the strong positive correlations in Figures 1 and 2, respectively, and Table 5),

we use the Davidson and MacKinnon test (1989, 1993) to determine the relationship

between OPP and TI and the relationship between OPP and C1. To test the hypothesis,

we use an instrumental variable that is correlated with the suspect variable (TI or C1)

but not with the error term of the opportunity entrepreneurship equation. The choice

of the appropriate instrument is a crucial step.
Figure 2 Correlation between opportunity entrepreneurship (OPP) and the promoting
entrepreneurship component (C1). OPP is measured in percentage points. C1 is a principal component
and its value is over and below zero.



Table 6 Results of regressions

Regression 1 Regression 2 Regression 3 Regression 4 Regression 5

Basic model IV weakness IV weakness Sensitivity
analysis

Structural
change

Dependent variable OPP TI C1 OPP OPP″

C1 0.033***

(1.95)

C2 −0.012

(−0.72)

C3 −0.021***

(−1.70)

TI 0.044*** 0.050*

(1.93) (2.60)

Birth −0.098*

(−7.84)

PAT 0.365*

(4.21)

C1′ −0.014

(−0.80)

C2′ −0.035*

(−2.73)

C3′ 0.018

(1.25)

dum × C1″ −0.048**

(−1.96)

dum × C2″ −0.022

(−1.04)

dum × C3″ 0.039**

(2.06)

dum × TI 0.007

(0.242)

Constant 0.699* 1.576* −0.680* 0.702*

(53.57) (7.12) (−3.38) (54.26)

Adjusted R2 0.43 0.45 0.44

Exogeneity test 0.85 0.92

Partial instrumental variables R2 0.54 0.26

Partial F-statistic 61.54 17.77

Q19*Significant at 1%; **significant at 5%; **significant at 10%. The parentheses include the t test statistics for the
coefficients of the regressions. In Regression 5, we also used the variables C1″, C2″, C3″, ΤΙ″ and the constant but do not
display their estimates because they are the same as in Regression 1 (the basic model).
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According to Regression 2 in Table 6, the birth rate variable can be considered to be

exogenous to opportunity entrepreneurship when testing for possible endogeneity with

TI through the test of Davidson and MacKinnon (1989, 1993). It is believed that it is a

strong instrumental variable because it is estimated to have a partial F-statistic of 61.54

(F-statistic must be >10). According to the partial R2, 54% of the squared residuals are

explained by this instrumental variable. Moreover, according to the correlation matrix

(Table 5), the birth rate variable appears to be strongly associated with the TI and not
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with the OPP. Simultaneously, it should be noted that based on the regression of the

birth rate variable on the OPP, the partial F-statistic is estimated at 7.60 (F-stat <10)

and the partial R2 measurement is 16%; hence, the birth rate can be regarded as being

exogenous to the OPP. To implement the exogeneity test, we run two OLS regressions.

First, we regress the TI on all exogenous variables and instruments and retrieve the re-

siduals. Second, we re-estimate the basic model and include the residuals from the first

regression as additional regressors. As a result, the first stage residuals are not statisti-

cally different from zero. In a similar manner, according to Regression 3 in Table 7, the

variable expressing the number of patents in the economies is exogenous to opportun-

ity entrepreneurship when testing for possible endogeneity with C1. It shows a partial

F-statistic 17.77 (F-statistic >10), while the partial R2 is 26%. The instrumental variable

is also found to be strong after observing the correlation matrix (Table 5). Furthermore,

the patents variable appears to be strongly associated with C1 and not with the OPP.

Simultaneously, it is noted that, based on the regression of the number of patents vari-

able on OPP, the partial F-statistic is estimated at 3.41 (F-stat < 10) and the partial R2 is

equal to 8% thus, it is regarded as exogenous to OPP.

However, the values of the exogeneity tests, 0.85 and 0.92, suggest that the results in

Regression 1 (Table 6) are not influenced by endogeneity between opportunity entre-

preneurship and TI or C1. The estimations for the basic model, presented in Regression

1, are consistent and unbiased. These results come into agreement with our point of

view that in the medium (and short) run, cultural traits, institution settings and trans-

action characteristics are exogenous to the opportunity entrepreneurship.

The results of the sensitivity analysis shock are presented in Table 6 (Regression 4).

Through the sensitivity analysis, we create the variables C1΄΄, C2΄΄ and C3΄΄ (i.e. the differ-

ence between the basic scenario and the case of sensitivity analysis), which arise as values of

C1, C2 and C3 for group 1 and C1΄, C2΄ and C3΄ for group 2, respectively. The dependent

variable OPP is now called OPP΄΄, and its values for group 1 are repeated for group 2. The

same procedure is also implemented for the PC configured by the transaction characteris-

tics and economic institutions characteristics variables (TI), whose values do not differ

between the basic scenario and the case of the sensitivity analysis (ΤΙ*). Subsequently, a

dummy variable is created whose value is 0 for group 1 and 1 for group 2. Table 6 presents

the variables dum × C1΄΄, dum × C2΄΄, dum × C3΄΄ and dum × TI*, which are the product

of the created dummy variable and the variables C1΄΄, C2΄΄, C3΄΄ and TI*, respectively.
Table 7 Principal component matrix after the sensitivity analysis

Human orientation PC Performance orientation PC Future orientation PC

C1′ C2′ C3′

Performance orientation 0.71

Future orientation 0.82

Gender egalitarianism −0.56

Assertiveness 0.51 −0.59

Institutional collectivism 0.56

In-group collectivism 0.81

Power distance 0.66 0.53

Human orientation 0.46 −0.65

Uncertainty avoidance 0.50
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The shock in the economies, through the experiment of the more opportunity

entrepreneurship-oriented world, produced two statistically significant structural differ-

ences (Table 6, Regression 4). More specifically, for C1 and C3, the results indicate a

marginally significant statistical difference. The variables that configure the TI were not

changed; thus, it does not present a statistical difference. The variables that reflect

transaction characteristics and economic institutions characteristic did not change

during the sensitivity analysis, as no statistically significant structural changes were

shown after controls of structural changes with various improvement combinations of

the variables that reflect the transaction characteristics and economic institutions

characteristics.

Under the new prevailing conditions, the statistical significance of the human-

oriented cultural traits component (C1΄) and the future-oriented cultural traits compo-

nent (C3΄) is lost when considering their impact on the variable of opportunity entre-

preneurship. Unlike in the basic model, only the principal component, C2΄, is

statistically significant at a level of 1% with respect to variables that reflect the cultural

traits, and its growth is expected to adversely affect opportunity entrepreneurship. C2΄

is now positively shaped by performance orientation and power distance, whereas

assertiveness and human orientation have a negative effect. Therefore, C2΄ can be de-

scribed as a performance-oriented cultural characteristic component (Table 7). Because

it was not influenced by the sensitivity analysis and because opportunity entrepreneur-

ship continues to respond positively to improvements in the transaction characteristics

and economic institutions characteristics, the transaction characteristics and economic

institutions characteristics component (TI) remains statistically significant at a level of

1%, as was expected. The adjusted R2 of the regression equals 44.8%, while according

to the F-statistic, the regression is statistically strong.

The results of sensitivity analysis highlight the usefulness of the variables we use as

basic and critical factors in shaping opportunity entrepreneurship. If there was a time-

less way to shape a promoting opportunity entrepreneurship background, then there

would not be reasons to worry about the cultural traits anymore and any improvement

on that would not have any more pushing up effects on opportunity entrepreneurship.

Thus, the cultural traits are crucial only for earlier stages of opportunity entrepreneur-

ship development.

On the contrary, our findings pinpoint that there is always a reason of institution

improvement irrespectively of the cultural traits status, in order to improve opportunity

entrepreneurship. This conclusion is quite interesting since it separates the policy

effects on the cultural traits (and the policies applied to it - education, political stability,

knowledge improvement, etc.) versus the effects from policies applied on the institution

framework.

In total and after the sensitivity analysis, the following table (Table 8) presents the

results on the satisfaction of the hypotheses presented. The table presented is divided

into two parts; one for the basic model and one for the sensitivity analysis.

Hypothesis 1 is partially satisfied in both basic model and sensitivity analysis. In the

basic model, through the promoting entrepreneurship PC (C1), all variables seem to

affect opportunity entrepreneurship satisfying hypothesis 1, except from the assertive-

ness and uncertainty avoidance of the societies. In respect of the efficiency PC (C3),

only gender egalitarianism and human orientation satisfy hypothesis 1. After the



Petrakis and Kostis Journal of Innovation and Entrepreneurship 2014, 3:11 Page 18 of 22
http://www.innovation-entrepreneurship.com/content/3/1/11
sensitivity analysis, through the influence of the performance orientation PC (C2
′) on

opportunity entrepreneurship, all variables except from performance orientation satisfy

hypothesis 1. However, obviously, there is a significant relationship between cultural

traits of the societies and opportunity entrepreneurship levels. Hypotheses 2 and 3 are

fully satisfied in both the basic model and the sensitivity analysis. Opportunity entre-

preneurship levels have a significant relationship with transaction costs in the economic

relationships and economic institutions in the societies.
Conclusions
The paper examines the formation of opportunity entrepreneurship by dividing the

examined forces into two groups: (1) the cultural traits and (2) the transaction and eco-

nomic institutions characteristics. After the empirical analysis, we conclude that those

group’s effects can be regarded as exogenous to opportunity entrepreneurship in the

medium-term, and there are some significant relationships derived.

The cultural traits of the societies significantly shape opportunity entrepreneurship

levels. The nature of the PCs indicates that the cultural traits may positively or nega-

tively affect opportunity entrepreneurship: the promoting entrepreneurship cultural

traits component (C1) seems to influence it positively, while the achieving efficiency

cultural traits component (C3) reveals the negative side of the same cultural dimen-

sions, vis-à-vis their impact on opportunity entrepreneurship. Simultaneously, the

relationship between the transaction characteristics and the economic institution

characteristics component (TI) with opportunity entrepreneurship fully confirms that

the expected results based on the theory, low levels of overall risk, less time needed to

start new businesses, low corruption, high literacy levels, property rights protection and

the rule of law, are conditions conducive to opportunity entrepreneurship, thus creating

new business opportunities.

In the hypothesis of the existence of a more opportunity entrepreneurship-oriented

world, we observe that the cultural traits inhibit businesses. The effect of this shock

(sensitivity analysis) in the examined societies is extensive. The culture of the societies

seems to be geared more towards humans and not towards performance. Power

inequalities and the assertiveness of society members decrease the number of possible

business opportunities. Under these circumstances, the promotion of entrepreneurship

is no longer dependent on the cultural traits, which presents ‘entrepreneurial maturity’,

but on the transaction and economic institutions characteristics.
Table 8 The hypotheses results

Not satisfied Partial satisfied Satisfied

Basic model

Hypothesis 1 X

Hypothesis 2 X

Hypothesis 3 X

Sensitivity analysis

Hypothesis 1 X

Hypothesis 2 X

Hypothesis 3 X
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The present paper’s findings have particularly important implications that impact on

economic policy issues in the societies. It turns out that there is some significant influ-

ence on critical variables of the economy, such as opportunity entrepreneurship, which

has medium-term character regarding its time impact on economic activity, cultural

traits and transaction characteristics and the economic institutions characteristics

effects on opportunity entrepreneurship. Also, it seems that investments and interven-

tions in these two areas can have medium-term significant impact on opportunity

entrepreneurship. Furthermore, from the findings in the entrepreneurship literature, it

appears that opportunity entrepreneurship is extremely difficult to influence, and there-

fore the fact that the present paper demonstrates some canal effects is fascinating. In

addition, the present paper demonstrates that the wider social and political environ-

ment might affect opportunity entrepreneurship. For example, the level of risk and

uncertainty in the economy can be considered as a productive factor in shaping the

economic conditions that affect opportunity entrepreneurship. Lastly, the implications

provided by the present paper extend further to areas which are intuitively considered

as important but have not been quantified and examined, so far, for their sensitivity

results on the crucial parameters.

Policy implications can be on two dimensions; (a) investments in education to im-

prove cultural traits and (b) lessening transaction costs and institutional reorganisation

to improve economic institutions, related to opportunity entrepreneurship.

Investments in the quality and on quantitative issues of education are the basic way

of intervention to enhance the cultural traits of the societies. Through increases of

productivity, education brings about social and economic attributes that enhance op-

portunity entrepreneurship levels. Such investments could be interventions on years of

schooling, levels of attainment and on direction of studies and training fields. Through

investments in education, societies can have a stock of opportunity entrepreneurs that

have acquired the necessary skills to develop new technologies themselves or to adopt

and use foreign technology (Fossen and Buttner 2012). Opportunity entrepreneurs can

be prepared more productively to take decisions waiting for the optimal time.

Economic policies on lessening transaction costs could have significant benefits on

opportunity entrepreneurship levels too. Thus, reducing bureaucracy in the economies

e.g. through simplifying regulations and application procedures would require less time

to start a new business. Achieving stability in political, economic and financial level

would be related with lower levels of composite risk. Achieving economic and social

progress, democratic values and strong civil society could lower the corruption in soci-

eties. Investments in education would imply higher literacy levels and thus less costs in

economic transactions. Lastly, institutional reorganisation through better legal protec-

tion on property rights and clear laws that are fully enforced by the state, and through

better formation and implementation of law, dispute settlement and people’s access,

and use of state legal systems would enhance opportunity entrepreneurship.

A shortcoming of the present paper is the small sample of countries available, which

leads to limited degrees of freedom. This limitation is the result of a lack of extensive

data on the variables related to opportunity entrepreneurship. Furthermore, the sample

was reduced in an effort to find common data among many countries for the variables

used. Finally, one may think that the data are not all from the same period of time, but

all data in the basic model concern averages of the period 1995–2006, 1996–2006 or
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2001–2006. Only cultural traits refer to the period 1995–1997, but we consider cultural

traits as long lasting in character due to the fact that cultural values present stability

through time.

The present paper may be further extended by comparing its findings with an ana-

lysis estimating the effects of the same independent variables on the necessity-driven

entrepreneurship, in order to investigate the characteristics of the societies and the

economies that lead to necessity/opportunity motivational categories. In addition, fur-

ther research may provide entrepreneurial policies, analysing the contribution of trans-

actions, institutions and culture in the development of entrepreneurship, or it could

include other characteristics of societies and economies that can affect entrepreneur-

ship levels (institutional trust, interpersonal trust, knowledge, etc.). Lastly, concerning

the sensitivity analysis, maybe different cases could be used in order to see what

happens not only when the world is more opportunity entrepreneurship-oriented but

also what happens when it is less opportunity entrepreneurship-oriented.
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