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Abstract
This article highlights the role of societal-level self-expression values and national-level extent
of technology adoption for individual-level likelihood of engaging in technology entrepreneurial
innovation. We posit that the effect of self-expression on entrepreneurial innovation is indirect —
mediated positively by national-level extent of technology adoption, thereby rendering modes
and mechanisms of technology adoption in a country as a more proximal whereas values as a
more distal antecedent of technology entrepreneurial innovation. We infer that the benefits and
effectiveness of government efforts geared towards improving formal institutional structures that
assist technology entrepreneurial innovation would however only be felt if those that adopt
newer technologies are self-expressive in the first place. Implications for theory, policy, and

future empirical research are also discussed.
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1. Introduction
Entrepreneurial innovation has been considered a strong source of national competitive
advantage [Baumol (2002)] and entrepreneurs play an important role in introducing innovations
in the marketplace [Muralidharan and Pathak (2020)]. Scholars have related the concept of
‘entrepreneurship’ with that of ‘innovation’ ever since the early studies of Schumpeter [Autio et
al. (2014)]. In our article we define technology entrepreneurial innovation (TEI) as the use of
technology by entrepreneurs in developing new products and effecting new product market
combinations [Pathak et al. (2014)]. While technology is considered as a key factor for economic
development [Steenhuis and De Bruijn (2012)], technology entrepreneurship in high-technology
businesses is suggested to enhance the innovative capacity of a nation [ Wonglimpiyarat, (2017)].
Various examples of TEIs include the electronic calculator, alternating electric current, sound
motion pictures, turbojet engine, examples from biotechnology, personal computer, and internet
search engines [Autio et al. (2014); Scherer (1980)]. We use this term TEI interchangeably with
entrepreneurial innovation and or innovation throughout this article.

Extant research however has also shown that not all entrepreneurs innovate. As per the
Global Entrepreneurship Monitor (GEM) survey, only less than a third of the new enterprises
that were surveyed report that their products were new or unfamiliar to most of their customers
[Reynolds ef al. (2005); Bosma et al. (2009)]. Part of the reason behind these findings is that
while formal institutions provide the necessary incentive structures and are indicative of
available support to promote and sustain innovation, they are neither sufficient nor do they shape
the societal-level perceptions and receptivity for innovation adoption. It is not clear how these
perceptions shape the intentions of individuals to adopt innovative technologies [Aldhaban et al.

(2020)]. As a result, a large number of innovations are not successful because they fail to be



adopted and the real concern may not be solely the feasibility of entrepreneurs to innovate, but,
where they do so and how their innovations are viewed [Autio et al. (2014)]. This concern
therefore calls to attention the influence of context on entrepreneurial innovation [Autio ef al.
(2014); Welter (2011)].

The differences in national contexts are evident in the variation in their influences on
entrepreneurial behaviors, such as business formation and business practices across different
countries [Busenitz et al. (2000); Lee and Peterson (2000); Steensma et al. (2000)]. It is not
unusual to see different patterns towards entrepreneurship in general among societies that may
have similar institutional environments [Lee and Peterson (2000)], implying the role of informal
institutions or cultural factors in explaining differences across countries [Muralidharan and
Pathak (2017); Thomas and Mueller (2000)]. In as much as cultural traits [Hofstede (2001)] are
found to impact decisions that firms make, such as forming alliances [Steensma et al. (2000)]
and international entry modes [Kogut and Singh (1988)], we argue that these factors also
influence decisions of entrepreneurial innovation, as they shape the propensities of the social
groups to which these entrepreneurs depend [Baughn and Neupert (2003)]. Further innovations
have been concentrated in a few countries. For example, during the 1970s and early 1980s,
Switzerland which is a small country but a technology intensive one achieved a per capita
patenting rate, one of the measures for invention, comparable with that of US inventors [Stern et
al. (2000)]. This variation among developed economies in their ability to innovate leads us to
believe that there could be underlying mechanisms which direct the influence of national cultural
values on entrepreneurial innovation.

Extant scholarship has suggested the potential link between national culture and the

propensity to support innovative activities [Jones and Davis (2000)]. Such scholarship has



examined, using Hofstede's [1980] dimensions of culture, linkages with the national rates of
invention [Shane (1992)] and innovation [Shane (1993)], R&D productivity [Kedia ef al.
(1992)], the initiation and implementation of new product development [Hsieh et al. (2010);
Nakata and Sivakumar (1996)] among others. National culture affects innovation because it
shapes the way individuals in society think about and behave in regard to the opportunities, risks
and rewards associated with it [Williams and McGuire (2010)]. Drawing however from literature
that have examined linkages between national culture and entrepreneurship it is inferred that the
relationship between culture and entrepreneurship has been characterized by mixed findings
[Stephan and Pathak (2016)]. The reason for such findings is suggested to be the broad nature of
national cultural concepts, whereas entrepreneurship or entrepreneurial activity is very specific at
the individual or firm level [Stephan and Pathak (2016); Autio et al. (2014)], and therefore the
importance of the role of intermediary mechanisms connecting national culture and
entrepreneurial activities. It is suggested that since cultural values are shared ideals that are
abstracted from specific behaviours, they may influence them only indirectly [Frese (2015);
Stephan and Uhlaner (2010)]. Progress in comparative entrepreneurship research has been
hampered by a lack of understanding of the mechanisms connecting national culture and
entrepreneurial activities [Hayton and Cacciotti (2013)]. Our study addresses this gap.

Scholars have turned to cultural values of individualism and uncertainty avoidance, using
the notion of ‘culture-entrepreneurship-fit’, as key aspects of entrepreneurial activity [Hayton et
al. (2002); Krueger et al. (2013); Tung et al. (2007); Stephan and Pathak (2016)]. Individualism
values were seen to facilitate entrepreneurial activities; just as individual entrepreneurs endorse
these values [Noseleit (2010)]. These values tap the same dimension of cross-cultural differences

as do survival-self-expression values [Fazel ef al. (2015); Inglehart and Oyserman (2004)]. Self-
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expression values as defined by Inglehart is the extent to which people give priority to individual
choice leading to the expression and attainment of personal goals, which we argue is an
important requirement for innovation.

Technology and innovation have common themes within literature discussing economic
growth and economic development [Frank (1998)]. This linkage has been related back to the
works of Schumpeter [Nelson and Winter (1982); Blaug (1986); Rostow (1992); Freeman
(1994); Thanawala (1994)]. As per Schumpeter, the creative responses of entrepreneurs through
entrepreneurial innovation are the key determinants of economic change, as entrepreneurs are the
ones that carry out new product-market combinations that stem from desires to create [Frank
(1998)]. Innovation is a result of the combination of technology, individual competence and
vision of entrepreneurs to “bring new or improved products, services, and processes to the
market more quickly and profitably than the competition” [Chandler et al. (2000)].

The objective of this conceptual article is therefore to further develop the relationship
between the national cultural values and TEI by understanding the mechanisms that link these
cultural values to entrepreneurial innovation. Our proposed conceptual model specifically
discusses the roles of societal-level self-expression and national-level extent of technology
adoption in predicting the individual-level likelihood of engaging in technology entrepreneurial
innovation, by addressing the research question of ‘how self-expression values in society
influence technology entrepreneurial innovation’. We discuss how self expression values
influence TEI by specifically examining the role of national level extent of technology adoption
in order to answer the question ‘‘Can technology adoption provide insights into the relationship
between self-expression and entrepreneurial innovation”. Our proposed theoretical perspective

accommodates two levels — the country-level representations for self expression and technology
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adoption and the individual-level for the choice of entrepreneurial innovation. Our propositions
suggest that national level extent of technology adoption mediates the relationship between
societal level self expression values and the likelihood of entrepreneurial innovation.

The article is organized as follows. We first discuss the theoretical backgrounds of
entrepreneurial innovation and the contexts in which such TEIs occur. We, thereafter, draw on
insights from literature on national culture to develop our conceptual model and propose
relationships among self-expression, technology adoption, and TEI. We conclude by providing
implications for theory, policy, and future research.

2. Theoretical Background

2.1. Entrepreneurial Innovation

Innovation is considered as the successful implementation of creative ideas [March and Simon
(1958); Stein (1974); Tidd et al. (2001)]. TEI, as presented earlier, comes from the combination
of technology, competence of individuals and entrepreneurial vision to “bring new or improved
products, services, and processes to the market more quickly and profitably than the
competition” [Chandler et al. (2000)]. Entrepreneurship is understood to be closely associated
with innovation [Hung and Mondejar (2005)]. The entrepreneur is the personification of
innovation, i.e. the individual who carries out the new product-market combinations [Hagedoorn
(1996)]. As per Schumpeter, successful entrepreneurs might become capitalists, but they stop
being entrepreneurs once they fail to continue to innovate and (re)turn to capitalist routines
[Schumpeter (1934, p. 78)]. They are never satisfied by the results based on existing innovations
and are constantly searching for new opportunities [Elster (1983); Santarelli and Pesciarelli
(1990)]. Besides, it is argued in literature that the social context or conditions that prompt a want

among consumers for innovation may not be the same as those that spur innovation [Bhide



(2008)]. Therefore, in exploring the supply side of TEIs, contexts and their influence on such
activity need to be studied.

2.2. Contexts for Entrepreneurial Innovation

Autio et al. [2014], in their framework that discusses the contextual influences on entrepreneurial
innovation, identified key contexts that influence entrepreneurial innovation. They are
technological contexts and institutional contexts in which entrepreneurs are located and take
decisions. Technological factors of context are essentially the structural characteristics of
technological environments in which entrepreneurial innovation can take place [Obschonka et al.
(2012); Thomas and Autio (2012)]. Important here is how the characteristics of technology,
types of technology, the various platforms of technology, and other architectural attributes of
underlying technology can facilitate or shape the innovative activities of entrepreneurs [Autio et
al. (2014)]. Scholars claim that technology platforms exercise increasingly important influences
on innovative activity in society [Garud ef al. (2008)].

Similarly, institutional contexts have also attracted attention in entrepreneurship
scholarship [Autio et al. (2013); Hart (2003); Hayton et al. (2002); Pathak and Muralidharan,
(2016); Uhlaner and Thurik (2007); Welter (2011)]. Whereas formal institutions mostly
influence economic outcomes and opportunity costs and include property protection [Autio and
Acs (2010)]; regulation of entry [Djankov et al. (2002)], the rule of law [Djankov et al. (2002;
Levie and Autio (2011)], rules regarding competition with former employers [Marx et al.
(2009)], informal institutions that extend from cultural values [Stephan and Uhlaner (2010);
Muralidharan and Pathak (2017); Muralidharan and Pathak (2018)] to cultural or social norms

[Webb et al. (2009)] also influence entrepreneurial activity.



Interest on the links between context and entrepreneurial innovation is observed to be
growing [Garud et al. (2014)]. While some scholars have adopted a micro perspective in
emphasizing the importance of individual agency in entrepreneurial innovation, others have
taken a macro perspective emphasizing the importance of contexts such as National Systems of
Innovation (NSI) in entrepreneurial innovation. Further, scholars have a proposed multilevel
approach arguing that innovation opportunities are discovered and created by entrepreneurs
whose initiatives are moderated by contexts [Autio ef al. (2014)]. We suggest in our study that
these entrepreneurial initiatives for innovation may be mediated by contexts. Specifically, we
propose a conceptual framework wherein we suggest that the effect of self-expression values in
society on entrepreneurial innovation is mediated by societal or national level extent of
technology adoption. In the next section we discuss in detail the key propositions that elaborate

on our suggested mediation mechanism. Our conceptual framework is represented in figure 1.

3. Proposition Development

3.1. Self-Expression and Entrepreneurial Innovation

Self-Expression in the context of innovation stems from the discussions around the hierarchy of
needs and how these needs relate to the various phases of the industrial revolution. Self-
expression forms part of the higher order needs i.e. esteem needs of the Maslov’s hierarchy of
needs (please see figure 2). Lee et al. (2018) have defined industrial revolution as the co-
evolution between human desires and technological innovation (please see figure 2). As stated by
them, the first revolution is characterized by physiological needs and mechanical technology; the
second revolution is characterized by safety needs and electrical technology; the third revolution

is characterized by social needs and information technology; and the fourth revolution is



characterized by esteem needs and intelligence technology. The move from the lower order
needs to higher order needs is reflected in the cultural values that exist in society and is seen in
the shift from a purely industrial society (broadly corresponding to the first and second industrial
revolutions) to a knowledge society (broadly corresponding to the third and fourth industrial
revolutions). Inglehart [2006] claims that the shift from ‘industrial’ society to ‘knowledge’
society is linked with a shift from survival values (addressing lower order needs) to self-
expression values (addressing higher order needs). This, we infer, corresponds to the shift from
the First Industrial Revolution to the Fourth Industrial Revolution. Self-expression is defined as
the extent to which individuals’ value personal choice over survival needs and therefore will allot
topmost priority to personal choice versus survival needs [Inglehart (2006)]. This trend has been
linked to economic prosperity of the country, which frees individuals from the pressures of
resource or material scarcity and emancipates them from cultural restrictions on personal choice

and freedom [Inglehart and Oyserman (2004)].

The findings from the World Values Survey (WVS) [Inglehart and Welzel (2005)] reveal
that societal values are closely related and can be grouped into two major dimensions of cross-
cultural variation: (1) traditional/secular-rational, and (2) survival/self-expression values. These
two dimensions manifest what WV terms as communal values and explain more than 70
percent of the cross-national variance on key variables, and each dimension is strongly correlated
with scores of other important attitudes. According to social psychologists, one of the critical
perceptions that can predict intentions to pursue an entrepreneurial opportunity is the perceived
support by social values and norms [Krueger (2000); Carsurd and Krueger (1995); Krueger and

Carsurd (1993)]. These values vary across national cultures. In some countries, social values are
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more supportive of entrepreneurial activity than in others. In using the values perspective that is
the more dominant approach in cross-cultural research [Shteynberg et al. (2009)], we specifically
examine how self-expression values of society, which refer to as the extent to which individuals
assign priority to personal decisions over survival needs [Inglehart (1997, 2006)], affect
entrepreneurial innovation.

Time series analyses from the WV'S suggest that with increasing economic development,
societies tend to adopt values prevalent in high-income societies and give up values prevalent in
low-income societies [Inglehart and Baker (2000)]. In countries with increasing economic
prosperity, concerns for survival are diminished thereby making values related with survival less
important than those that drive personal choices. The above change, which is related to a nation’s
economic prosperity frees individuals from the pressures of survival and resource scarcity and
permits them to use their personal discretion [Inglehart, (2006)]. Individuals from societies that
are plagued with high scarcity tend to avoid activities that have higher chances of failures
leading to losses and those from prosperous societies feel more empowered and therefore are
more likely to be successful through creative initiatives [Inglehart and Oyserman (2004)]. Self-
expression values are therefore associated with personal advancement and growth of individuals.
Individuals from societies that value self-expression (versus survival) are less likely to miss
opportunities for advancement. Such individuals are more likely to be imaginative and would
engage in creative enterprises [Inglehart and Oyserman (2004)].

Personal freedom and independence as motives of self-employment has been found to
result in innovation [Hessels et al. (2008)]. These thoughts are also reflected by Joseph
Schumpeter’s views on the subject, in that freedom to think and act independently is expected to

nurture creativity in entrepreneurs making them more innovative [Erunbang and Jong (2006)].
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Therefore, individuals from societies that value self-expression (over survival) are more likely to
engage in highly creative or innovative initiatives [Inglehart and Oyserman (2004)]. Further,
self-expression-survival values addresses the same dimension of cross-cultural variation as does
Individualism-Collectivism [Inglehart and Oyserman (2004)] and most of the measures of
individualism have been found to have a positive effect on innovation [Taylor and Wilsom
(2012)].

Entrepreneurial innovation can be considered to be creating something new [Schumpeter
(1934)] by recognizing and taking advantage of opportunities early [Kirzner (1979)]. Reynolds e?
al. [2002] differentiated between necessity-based entrepreneurship (when other employment
options are scarce) and opportunity-based entrepreneurship (when entrepreneurial opportunity
exists to be taken advantage of) in establishing the motivation behind entrepreneurs. In societies
that value survival (over self-expression) we argue that entrepreneurial activity will tend to be
more necessity based where innovation based on technology entailing high investment is
expected to be scarce. Further, scholars estimate that the majority of entrepreneurs especially in
the developed world classify themselves as being motivated by opportunity as opposed to
necessity [Reynolds et al. (2002)]. Further, opportunity based entrepreneurial activity has been
found to be strongly correlated with high technology oriented and high growth firms
[Hechavarria and Reynolds (2009)].

Integrating the discussion on self-expression values and entrepreneurial innovation we
can therefore infer that societies high on self-expression values will more likely have a greater
number of entrepreneurs who indulge in creative enterprises. Such opportunities will be a
natural outcome of economic growth and development. There is evidence to show that as a

country reaches higher levels of self-expressive values, there is a favorable impact on
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opportunity-based entrepreneurship rates [Hechavarria and Reynolds (2009)]. Further, as
societies experience prosperity, survival concerns minimize leading to the predominance of
values associated with ‘self-expression and personal choice’ [Inglehart and Oyserman (2004)].
Extant research has shown that self-expressive values demonstrated a positive relationship with
opportunity entrepreneurship or in other words countries with self-expressive values will likely
encourage individuals to engage in entrepreneurial activities such as innovation as a means of
personal motivation [Hechavarria and Reynolds (2009)]. We would expect that in survival
contexts which are typically resource constraint, individuals will work together in supportive
groups with the central motive of survival [Oyserman et al. (2002)] rather than search for
technological resources and pursue innovation.

In summary, for survival motivated (unlike self-expression motivated entrepreneurs)
entrepreneurs’ daily economic sustenance will depend strongly on the survival of their
businesses. Such individuals would avoid high technology related innovation in view of the risks
involved and potential losses. These survival motivated entrepreneurs are more likely to be found
in less wealthy regions and therefore likely to be constrained in their access to technological
resources and other resources required for technology related innovation. Finally, self-expression
values are part of the social values and norms that promote risk-taking, creativity, collaboration,
and openness that are critical for the success of innovation [Dakhli and De Clercq (2004); Kumar
(2014); Rauch et al. (2013)] as opposed to collectivism and conformity which are constraints for
innovation [Taylor and Wilson (2013)]. Hence, we propose.

Proposition 1. Societal-level self-expression will be positively associated with the
likelihood of technology entrepreneurial innovation.

3.2. Technology Adoption and Entrepreneurial Innovation

13



Technology and innovation are common perspectives through which economic growth and
development have been discussed [Frank (1998)]. Entrepreneurship has long been considered as
the key force that drives innovation which in turns leads to economic development of a nation
[Schumpeter (1934); Reynolds (1997)]. For instance, developed countries such as the United
States of America (US) and the United Kingdom (UK) have industrialized at a rapid pace
because entrepreneurial capabilities were allowed to flourish [Casson (1990); Storey (1994)]. For
high innovation entrepreneurship to succeed, technology is one of the main sources of
competitive advantage. For example, adoption of advanced manufacturing technology is strongly
associated with the innovation strategy of small enterprises [Hewitt-Dundas (2004)]. Such
entrepreneurs need to keep pace with changing technology and product innovations occurring in
their domains as they must stay abreast with competition and the changing trends in their areas
[Preece et al. (1999)]. For them to survive and be sustainable they will have to be at the leading
edge of product development or competencies [Madsen and Servais (1997); Zahra et al. (2000)].
The innovative activities of global firms are usually based in their home countries and
they are expected to derive firm specific technological competitive advantages from their home
country environments [Cantwell (1995); Patel (1995)]. Such advantages could be gained from
the presence of universities engaged in high technology research [Rao and Mulloth (2017)] and
the presence of science and technology parks [Sadeghi and Sadabadi (2015)] in the country.
Such institutions are characterized by high quality research, availability of highly qualified
skilled manpower, networking opportunities with similar high technology entrepreneurs, and
availability of high quality knowledge based workers all of which are resources that facilitate
innovation. Thus, we infer that strong technological environment of the home country

specifically supports innovation. The key here is the development and use of technology and
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technology is the core resource relevant to innovative entrepreneurship, particularly for
technology entrepreneurs [Autio et a/ (2000); Pathak et al. (2014)]. Technology entrepreneurs, as
mentioned in our introduction, are entrepreneurs who use latest or new technology to bring about
innovations. Therefore, in order for innovative output such environments in which entrepreneurs
operate should provide access to latest technologies.

Further, extant research has also established that one of the key factors that drive
innovation performance is technology flows. Such technology flows include adoption and
diffusion of new technology. Scholars have established that the rate at which new technologies
are incorporated (adoption and diffusion of technology) into the productive processes is a major
force that drives economic growth [Rogers (1995); Rosenberg (1972)]. Since adoption and
diffusion of technology are closely related i.e. diffusion occurs when user adopts a new
technology, they may be used interchangeably [Erumban and Jong (2006)].

It may not be consumer and business demand that explain differences in innovation but
also the government demand for advanced technology products [Hollanders and Arundel
(2007)]. This is quite in line with the technology push argument among innovation researchers.
The push argument suggests that innovation is driven by science which in turns drives
technology and its application unlike the pull argument which argues the opposite [Chidamber
and Kon (1993)]. It has been argued by extant researchers that governments which typically
base their purchase decision for the procurement of advanced technology products on technical
performance and innovativeness rather than on cost price, clearly drive innovation in their
countries. The reason is that entrepreneurs operating in environments high in technological
opportunities will gain more by accessing a larger pool of knowledge [Kafouros and Buckley

(2008)]. Therefore, entrepreneurial innovation can be expected to be higher in environments
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with higher technological opportunities as compared to environments with lower technological
opportunities [Wang and Kafouros (2009)]. Therefore, the extent of technology adoption in the
context of entrepreneurial activity, we argue is an important factor that induces entrepreneurial
innovation. This extent of technology adoption can be argued as the overall technological
sophistication of a society and its labor force. It can also be an outcome of investment and policy
choices by both the government and private sector that lead to technology inputs into society,
that creates a distinct environment for economic application of new technology [Stern ef al.
(2000)].

In sum, we argue that for innovative entrepreneurs to survive it is necessary for them to
be at the edge of technological development in their domains. They will therefore need to have
access to resources such as technology and knowledge provided by the environment in order for
them to come up with new product combinations and markets. Firms, driven by their
entrepreneurial motivations of their founders, will seek such resources to provide that leading
edge in their innovative endeavors. Therefore, a context which provides a higher access to such
new technologies would provide appropriate resources for entrepreneurial innovation. Hence, we
propose:

Proposition 2. National level extent of technology adoption will be positively associated
with the likelihood of technology entrepreneurial innovation.
3.3. Self-Expression, Technology Adoption, and Entrepreneurial Innovation
It has been established that the rate at which new technologies are adopted is considered to be a
major factor in driving the pace of economic growth [Rogers (1995)]. However, extant research
has shown that technology adoption rates differ significantly across countries with similar

economic conditions [Van Ark et al. (2002)]. Therefore, it may be argued that this variation in
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technology adoption is not only due to economic conditions, but also to the cultural values
prevalent in the country. We argue that national cultural values could therefore be the non-
economic variable that explains the variation. Technology adoption decisions are highly
subjective to the attitudes of the people in a country and, they may be influenced by the country’s
social and cultural conditions prevalent in the country [Erumban and Jong (2006)]. For
example, with respect to the mobile broadband technology adoption in European countries,
Meijer and Ling [2001] have shown the possible effects of political and cultural factors along
with the economic and technological factors.

Despite rapid globalization there are considerable differences among nations in their
adoption and usage of new technologies [Kovacic (2005)]. Hofstede [2001], based on empirical
data, concluded that besides GNP per capita, cultural variables of countries predict the speed of
technology adoption. Study on the impact of national culture on eGovernment readiness indicate
that worldwide eGovernment readiness and its associated components are related to culture
[Kovacic (2005)]. The adoption of ethanol-fueled transportation systems in Brazil is not only a
reflection of the inherent characteristics of ethanol, but also a result of the interplay between the
technological system that encompasses ethanol and the economic, institutional, political, social,
and cultural environment of Brazil [Nardon and Aten (2008)]. Similarly, some personality trait
dimensions were found to influence mobile payment adoption in Germany and South Africa
[Martens et al. 2017)]. Cultural influences of uncertainty avoidance, individualism, and long-
term orientation have been found to have significant influences on the perceived usefulness and
perceived ease-of-use regarding the intentions to adopt mobile technology for commerce in
Taiwan and Malaysia [Hung and Chou (2014)]. The adoption of solar photovoltaic distributed

system was not only a technology advancement but a cultural phenomenon in China [Liu et al.
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(2015)]. Lee and Ungson (2008) used cultural factors to explain the quick adoption of the
internet in Korea. Similarly, other studies that suggest the influence of culture on adoption of
solar cooking in India and Burkina Faso [Otte (2014)] and an energy-cultures framework
suggested in the context of New Zealand [Stephenson et al. (2010)] contribute to the discussions
on the effect of national culture on technology adoption. Individualistic societies were found to
take less time to accept and implement new ideas, products and processes [Herbig and Palumbo
(1994)]. Therefore, it can be inferred that cultural values can promote, resist, or shape
technology use [Bagchi ef al. (2004); Bagchi et al. (2003); Johns et al. (2003); Maitland and
Bauer (2001); Sernes ef al. (2004)].

Individuals in countries high in self-expression feel free to express their own views and
are therefore more inclined to innovate and adopt new ideas. In other words, the people from
such societies are freethinking. Such freedom to think and act independently is expected to
promote the creativity of entrepreneurs making them more innovative [Shane (1993)]. Typically,
individuals in such free thinking and expressive societies will be inclined to make their own
choices. In a survival economy, on the contrary, the latitude to make such choices could be
limited since adopting something new (such adopting new technology) could be both expensive
and contrary to the existing norms in society. As discussed in the earlier sections, the shift from
survival societies to societies high on self-expression values is associated with economic
prosperity and freedom from restrictions on personal choice [Inglehart (2006)]. Individuals in
such societies, we argue, will be more open to adopt new technologies, compared to those in
survival societies. Such societies will appreciate the importance of technology and how latest
technology can be the foundation for the creation of innovative products. Such societies will

also be open to increased collaboration between universities and businesses in order to facilitate
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the adoption and application of new technology. Further, these societies which are high on self-
expression (versus survival), will be high performance oriented as they fully understand that
incorporating advanced technologies into their national framework of daily life will emerge as
the economic engines of the future [Steers et al. (2008)]. Shying away from technology adoption
may curtail competitive advantage and in turn affects standard of living [Steers ef al. (2008)]
which is a key motivation of societies high on self-expression (versus survival).

Our above inference finds support in cross-cultural studies examining the influence of
individualism-collectivism on national level technology adoption. As mentioned earlier,
individualism-collectivism addresses the same dimension of cross-cultural variation as does self-
expression-survival values [Inglehart and Oyserman (2004)]. New information and
communication technology adoption and diffusion has been found to be strong in countries with
high individualistic cultures [Erunbang and Jong (2006); Kovacic (2005); Yap et al. (2006)].

In summary, despite the general agreement over the theoretical basis between national
cultural values and entrepreneurial innovation, the underlying mechanisms pertaining to
innovation performance needs to be explored [Wang and Kafouros (2009)]. As shown in figure
1, we suggest that one of the key mechanisms that mediate the relationship between self-
expression and entrepreneurial innovation is the national level extent of technology adoption.
Hence, we propose.

Proposition 3. The effects of self-expression on technology entrepreneurial innovation

are indirect, positively mediated by national level of extent of technology adoption.

4. Discussion
Given that innovation (including entrepreneurial innovation) is only as good as the extent of its

adoption and use by the potential end user [Autio ef al. (2014)], exploring and determining the
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contextual factors that shape a society’s orientation towards adoption of technology becomes
imperative. While we acknowledge that the extent to which formal institutional support
influences the feasibility of TEIs [Pathak ez al. (2014)], the primary aim in this conceptual study
is to identify antecedents that shape a society’s perception toward technology adoption that then
increases the likelihood of individuals engaging in entrepreneurial innovations. The conceptual
framework proposed in the study specifically highlights the role of societal-level self-expression
values and national-level extent of technology adoption for individual-level likelihood of
engaging in TEL. We posit that the effect of self-expression on TEI is indirect, mediated
positively by national-level extent of technology adoption. This renders the mechanism of
technology adoption in a country as a more proximal whereas cultural values as a more distal
antecedent of entrepreneurial innovation. We infer that the benefits and effectiveness of
government efforts geared towards improving formal institutional structures that assist
entrepreneurial innovation would however only be felt if those that adopt innovations are self-
expressive in the first place. We contribute to the theoretical discussions on entrepreneurship by
elaborating the mechanisms which lead to entrepreneurial innovation. Given the theoretical
association between entrepreneurship and innovation, the question of contextual influences on
entrepreneurial innovation has received limited attention [Autio et al. (2014)]. In particular the
core articles of NSI literature has limited mention of entrepreneurship [Acs et al. (2014)]. Our
conceptual framework contributes to extant literature on entrepreneurship research in general and
entrepreneurial innovation specifically in the following manner.

Much of the past cross cultural comparative research, at the country level, for
entrepreneurial activity, has focused primarily on economic factors [Blau (1987); Blanchflower

and Oswald (1994); Blanchflower (2000); Evans and Leighton (1989); Meager (1992); Acs et al.
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(1994); Audretsch et al. (2002); Sternberg and Wennekers (2005); Uhlaner and Thurik (2006)].
However, since a high level of unexplained variation in entrepreneurial activity across cultures
remains when only economic variables are considered [Freytag and Thurik (2007)]. Scholars
have also looked at cultural factors to explain this variation [Hofstede et al. (2004); Wennekers
et al. (2007); Noorderhaven et al. (2004)]. Most studies use the variables developed by Hofstede
to measure cultural values, individualism, masculinity, uncertainty avoidance and power distance
[Hofstede et al. (1980, 2004); Wennekers et al. (20070; Noorderhaven et al. (2004)]. Our study,
by using self-expression values in society to explain entrepreneurial activities, contributes to
growing literature that use values of post materialism to explain entrepreneurial activity [Uhlaner
and Thurik (2007); Stephan et al. (2015)].

Our study specifically addresses the activity of technology entrepreneurial innovation.
While innovation literature has been mainly about structure and innovations, entrepreneurship
literature has been mainly about the individual or the firm [Zahra and Wright (2011)]. Further,
the institutional tradition of NSI literature, which suggests that it is the country’s institutions that
create and disseminate new knowledge, has not focused on the individual-level agency of
entrepreneurial innovation [Autio et al. (2014)]. From the GEM dataset, it is evident that the
contribution of entrepreneurs to innovation is higher in high-income countries where self-
employment rates tend to be lower as compared to low-income countries. This observation calls
for increasing attention to understand how context influences the micro level activities of
entrepreneurial innovation [Autio ef al. (2014)]. Despite the above gap this line of comparative
research on entrepreneurial innovation remains limited [Autio and Acs (2010); Autio et al.
(2013); Bowen and De Clercq (2008); Levie and Autio (2011)]. Given the strong theoretical

relationship between entrepreneurship and innovation, our study, through a multi-level
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conceptual framework, contributes to the recent calls for research to understand the salient
mechanisms through which context influences entrepreneurial behavior [Autio ef al. (2014)].
Our study specifically contributes to theory by outlining the aspects of culture that are
relevant for entrepreneurial innovation [Stephan and Pathak (2016)]. In the review by Hayton
and Cacciotti (2013), it is suggested that advancing theory linking culture and entrepreneurial
activity hinges on explaining the mechanisms that link cultural values with entrepreneurial
activity i.e. the ‘how’ and ‘what’ building blocks of theory development [Stephan and Pathak
(2016); Wennberg et al. (2013)]. Norm theory [Cialdini and Trust (1998)] enables to
differentiate the ‘what’, i.e. cultural value, and theorize about the mechanism (‘how’) through
which entrepreneurial innovation is influenced. Technology and innovation have been common
themes which have been used to understand economic growth and development [Frank (1998)].
We have developed the notion at the societal level of the extent to adopt new technology as a
significant mechanism through which cultural values influence entrepreneurial innovation. Our
proposed framework potentially support the notion that cultural values (self-expression) impact
entrepreneurial innovation indirectly through the societal level of technology adoption.
4.1. Implications and Future Research
Our proposed framework have implications for policy and for further empirical research. It has
been shown that governments that base their procurement decisions of technology products on
technical performance rather than on cost price clearly drive innovation in their country,
implying that countries where firms are more aggressive in absorbing technology score high on
entrepreneurial innovation [Hollanders and Arundel (2007)]. In the present world of
globalization, it is understood that countries that possess more advanced technologies and

incorporate such technologies into daily life emerge as leading economies; such country level
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adoptions of new technologies are however dependent on cultural contexts [Steers et al. (2008)].
So, governments can develop their policies in order to encourage contexts where values of self-
expression can flourish. Doing so can specifically improve the investment environment in
countries where incentives can be provided for absorbing new technology. Literature on
innovation has primarily targeted on high technology [Rotaba et al. (2012)]. Future research may
need to develop further on understanding how our conceptual model could be applied to different
levels of technology (high tech, medium tech, and low tech) in understanding the mediating
mechanisms of culture-technology entrepreneurial innovation relationship.

Future research can also factor the role of consumers in our proposed framework. Our
proposed framework specifically addresses the context that drive entrepreneurial innovation, or
in other words its deals with the supply-side of entrepreneurial innovation [Andrew et al.
(2009)]. How does consumer demand for innovation drive entrepreneurial innovation? Bhide
[2006, 2008] suggests that entrepreneurial innovation may not flourish if consumers are not
willing to buy innovative products. Bhide further suggests that Americans were more willing
buyers of innovative products than are the Europeans. Firms who involve customers in their
innovation processes (specifically in the product design and development) can benefit [Weber et
al. (2012)]. The probability of adoption of the new product by the customer could increase as the
user has been part of its creation. The influence of the demand-side of innovation, research on
which is seemingly underdeveloped [Ashby and Mahdon (2009); Frenkel et al. (2015)], may
need to be factored in our proposed conceptual model to further develop the understanding of the
mechanisms that drive entrepreneurial innovation.

Further, our proposed framework after factoring the demand-side of innovation, can also

motivate future cross-comparative entrepreneurship research that specifically addresses the
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mechanisms that drive entrepreneurial innovation. In particular, it can spur empirical work that
compares innovation in developing economies (with traditional survival values) and developed
economies (with self-expressive values). While consumer demand for technology innovations
may be increasing in developing economies, the supply of TEIs in such economies may not be as
high as in the developed economies. Our conceptual model may also be extended to understand
the conditions under which innovation may happen in societies high on survival values, as
characterized by necessity based entrepreneurship in such societies [Hechavarria and Reynolds
(2009)]. For example, research has found relationships between the entrepreneurial
characteristics and technology acceptance in developing economies [ Acheampong et al. (2014)].
Policy initiatives related to R&D support, technology development and technology transfer have
resulted in increased innovation in emerging economies [Yesilay et al. (2015)]. Empirical work
on the above complemented with case studies from developing countries and societies high on
survival values can tease out policy related initiatives to facilitate technology adoption in such
countries and societies that can spur entrepreneurial innovation.

Finally, our proposed framework may also need to be viewed in the context of the Fourth
Industrial Revolution. Since the arrival of the Fourth Industrial Revolution as declared by Klaus
Schwab and the World Economic Forum, there has been considerable discussions about it [Lee
et al. (2018)]. The Fourth Industrial Revolution, as defined by scholars is characterized by an
amalgamation of technologies that blurs the boundaries between the physical, digital, and
biological domains [Schwab (2017)]. The amalgamation is characterized by connectivity, big
data, automation, intelligent agents, robotics, artificial intelligence, 3 D printing, among others
where the new wave of innovations is linked to the web [Lee ef al. (2018)]. Future research may

need to extend theorizing based on our framework, since digitization and increased global
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networking as part of the Fourth Industrial Revolution, may make access to resources easier,
leading to other constraints such as geo-political challenges that may need to be considered.

Our proposed framework also needs to be established empirically. Publicly available data
on individual-level entrepreneurial innovation can be obtained from the GEM project dataset
[Bosma (2013); Pathak et al. (2014); Reynolds et al. (2005)]. This dataset which contains
individual-level responses on entrepreneurial innovation can be complemented with data on
societal-level (1) self-expression obtained from the World Values Survey, and (2) extent of
technology adoption from the World Economic Forum. Based on extant research on cross
cultural comparative entrepreneurship controls at the country level and individual levels need to
be used in the model.

Suggested country levels controls are as follows. Rates of entrepreneurial activities across
countries vary with their levels of economic development [Lepoutre ef al. (2013)]. This can be
controlled using the gross domestic product (GDP) per capita [Aidis ef al. (2012)] obtained from
the World Bank database. Government effectiveness policies can be controlled for by obtaining
data on government effectiveness from the World Government Indicators (WGI) database
[Minniti (2008); Pathak and Muralidharan (2018)]. The innovation environment of the country
can also be controlled for. This can be obtained from the World Economic Forum’s Global
Competitive Index (GCI) reports [Pathak ef al. (2014)]. GCI reports country’s innovation
environment, which is a composite of the capacity for innovation, quality of scientific research
institutions, company spending on R&D, university-industry collaboration in R&D, government
procurement of advanced technology products, availability of scientists and engineers, and utility

patents and intellectual property protection [Pathak et al. (2014)].
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The suggested controls at the individual level are as follows. Individual’s age [ Arenius
and Minniti (2005); Reynolds et al. (2005)], gender [Hechavarria et al. (2012)], and education
level of entrepreneurs need to be controlled for. It is also suggested that individual attitudes such
as perceived entrepreneurial self-efficacy, entrepreneurial intentions, fear of failure, and ties to
entrepreneurs be controlled for [Muralidharan and Pathak (2017); Pathak and Muralidharan
(2018)]. Since our conceptual model is a multi-level model, a random effect logistic regression is
suggested to consider country-level and individual-level variables simultaneously and the asses

the relative impact of each. Our suggested empirical model for testing is shown in figure 3.

5. Conclusion

Entrepreneurial innovation is an important entrepreneurial activity closely linked to economic
growth and development. We integrate insights from literature on culture, innovation, and
entrepreneurship and propose self-expression values as an important predictor of technology
entrepreneurial innovation. We also show, through a multi-level design, that societal level self-
expression values influence entrepreneurial innovation at the individual level through the societal
level extent of technology adoption. We show that self-expression values as a distal influencer
and national level extent of new technology adoption as a proximal driver of individual level
entrepreneurial innovation. In doing we contribute to a better understanding of the mechanisms
through which cultural values influence entrepreneurial activities. We hope our proposed model
will motivate future conceptual and theoretical work that examines the mechanisms through with

societal cultural values influence entrepreneurial behavior.
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Figure 1: Conceptual model
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Figure-2: Needs and Industrial Revolution
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Figure 3: Suggested Empirical Framework
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