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Abstract

Which kind of government intervention is needetrémsform scientific and
technological knowledge into innovative nascentegreneurship? We answer this question by
drawing upon the knowledge spillover theory of epteneurship and institutional theory. We
empirically examined the moderating effect of goweent intervention on the relation between
knowledge and innovative nascent entrepreneursitipaross-country panel data on 47
countries from 2002 to 2012. Our results first slibat a smaller government sector is required
to transform technological knowledge into innovathnascent entrepreneurship. In addition, we
found that a larger government sector and morda#gn of credit, labor, and business increase
the transformation of scientific knowledge into @avative nascent entrepreneurship. We
contribute to understanding the role of governmemtansforming scientific and technological
knowledge into innovative nascent entrepreneurship.

Keywords: government intervention, innovative nascent eméegurship, scientific knowledge,
technological knowledge



1. Introduction

National entrepreneurship research has made impadatributions by identifying and
examining the determinants of different types dfepreneurship, including opportunity-driven,
necessity-driven, formal, and informal entrepreskip (Acs et al., 2014). Despite these valuable
contributions, efforts to understand innovativeaess entrepreneurship have been limited.
Innovative nascent entrepreneurship introducessapneduct or service—specifically, a product
or service that is based on knowledge and intaaegibsets (Audretsch et al., 2012). Such
innovative nascent entrepreneurship requires niteateon, as its novel product or services may
bring about creative destruction of the curreniemmnomic order (Audretsch et al., 2012;
Schumpeter, 1912; Soriano and Huarng, 2013).

Knowledge created endogenously results in knowleggevers, which allow
innovative nascent entrepreneurs to identify angagixinnovative opportunities (Acs et al.,
2009). Although a strong consensus exists on tagoaship between knowledge spillovers and
entrepreneurial activity (Acs et al., 2009), ouderstanding of the relationship between different
types of knowledge and innovative nascent entrepneship is still lacking. In fact, scientific
knowledge derived from basic academic researclesexs an “entry ticket” for innovative
nascent entrepreneurship, with its supply-oriemtdire (Kim and Lee, 2015; Mansfield, 1991,
Mowery and Rosenberg, 1989). In addition, techniokddnowledge that is demand oriented
also serves as a source of innovative nascentpeatreurial activities (Etzkowitz and Brisolla,
1999; Viotti, 2002). In other words, whereas safenknowledge is distant from
commercialization, technological knowledge is claseommercialization. Although extensive
innovation literature argues that the boundary betwscientific knowledge and technological
knowledge is not as clear as before, mingling sgietknowledge and technological knowledge

may be overlooking their key features and chareties that explain innovative nascent
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entrepreneurship (Calderini et al., 2007; Helled Brsenberg, 1998). With this in mind, we
examine the effects of scientific knowledge andhtexdtogical knowledge on innovative nascent
entrepreneurship.

Even though knowledge is critical for innovativesocant entrepreneurship, we lack
understanding of the boundary conditions for knalgketo result in entrepreneurship. In
particular, the available knowledge needs to imtenath the institutional environment, so that
the knowledge can be transformed into innovativeceat entrepreneurship (Faber and Hesen,
2004; Furman et al., 2002; Guan and Chen, 201Zachy several scholars use institutional
theory to examine how government intervention ébates to entrepreneurship (Bradley and
Klein, 2016; Cullen et al., 2014; Dau and Cuerva@ea, 2014; Kuckertz et al., 2016; Nystrom,
2008). Despite their important contributions, thereasing presence of government in
stimulating entrepreneurial activity has given tise growing need to reexamine the role of
government intervention by considering its chanasties. Accordingly, we draw upon
institutional theory (North, 1990) to explore whikimd of government intervention is needed to
transform scientific and technological knowledg®imnovative nascent entrepreneurship.

This study contributes to the literature of naticgrarepreneurship by empirically
investigating the determinants of innovative naseatrepreneurship. We used the Global
Entrepreneurship Monitor (GEM) data to measure vatige nascent entrepreneurship at the
country level, which is the percentage of the wogkage population that are either nascent
entrepreneurs or owner-managers of a new businessenproduct or service is new to at least
some customers. This approach helps us to iddmifiyto foster the introduction of novel
product or services, which is the core agenda ofynmational governments, as it is closely

related to their national competitiveness (Furn22®2; Yoon et al., 2015). In addition, we



contribute to the knowledge-spillover theory ofrepteneurship and institutional theory by
examining the moderating effects of “areas of goregnt intervention” on the relation between
different types of knowledge (e.qg., scientific krledge, technological knowledge) and
innovative nascent entrepreneurship. In fact,ghigly uses the Economic Freedom Irfdfieam
the Fraser Institute as a moderator, which measadegtions in government intervention
(Angulo-Guerrero et al., 2017; Kuckertz et al., @0lystrom, 2008). We showed that different
degrees and kinds of government activity are reglior each entrepreneurial source (scientific
knowledge and technological knowledge) to resuibimovative nascent entrepreneurship.

The next section reviews the relevant literature @evelops our hypotheses, followed
by an explanation of the data and methodology uséte study. We then present the results of
the empirical analyses. Lastly, we discuss theizapbns of the findings and directions for

future research.

! After careful examination, the authors find tHetge data are valid and useable, despite the iglealdias of their
source.
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2. Knowledge and innovative nascent entrepreneurshi

As innovative nascent entrepreneurship is basddowledge (Audretsch et al., 2012),
we build and extend upon the knowledge spilloveptl of entrepreneurship, which explains
that an environment with more knowledge will cremi@re entrepreneurial opportunities (Acs et
al., 2009, 2013). In fact, Acs et al., (2009) firedstrong empirical relationship between
knowledge spillovers that come from the stock chtelogical knowledge, measured by the
number of patents and entrepreneurial activity. elev, according to the literature on the
knowledge innovation process, both upstream knaydddcientific knowledge—measured by
number of academic articles) and downstream knayd€technological knowledge—measured
by number of patents) are important in fosteringegmeneurship (Faber and Hesen, 2004;
Furman et al., 2002; Guan and Chen, 2012). Likewigestill lack understanding of the role of
different types of knowledge in entrepreneurshipaddition, previous studies do not take into
account wide differences in rates among differgpés of entrepreneurship (e.g., necessity-
driven, formal, and informal entrepreneurship). irstance, necessity-driven entrepreneurs,
who lack other options for work, are less likelyréty on scientific knowledge or technological
knowledge when starting their business than inne@atascent entrepreneurs, who aim to
introduce novel and innovative products or servidesaddress these issues, we develop
hypotheses on the relationship between differgresyof knowledge and innovative nascent

entrepreneurship (see Figure 1).

Insert Figure 1 here



Innovative nascent entrepreneurship is definedhaig@eneurial activities that introduce
knowledge-based new products or services (Audretsah, 2012). Two types of knowledge are
important sources of innovative nascent entrepneshgu First, on the upstream spectrum, there
is scientific knowledge, which is more focused @plering and establishing the truth, without
having a normative component. Mansfield (1991), siodvery and Rosenberg (1989) argue that
the Industrial Revolution and innovation would hawe occurred, or would have occurred much
later, without the contribution of scientific knosdge, which offers technical breakthroughs
because of its supply-oriented nature. In facergdic knowledge aims to achieve technical
superiority and create new industries in the lang(Calderini et al., 2007; Etzkowitz and
Brisolla, 1999). For this reason, scientific knogde primarily consists of basic research focused
on exploring and discovering phenomena that fretiy@ppears in academic journals. This
scientific knowledge, with its orientation towardstiream knowledge production, is perceived as
less commercializable than technological knowleihen and Levinthal, 1989; Gambardella,
1992).

Compared with scientific knowledge, technologicabWwledge is on the downstream
spectrum, which is closer to the commercializapoocess and the demand side because it
involves applied research or development projedtsch are usually patented (Carlsson et al.,
2009; Etzkowitz and Brisolla, 1999; Lee and Yoodl12). In fact, the experimental problem-
solving approach emphasized in the productiondfrielogical knowledge facilitates the
process of translating discoveries into innovaéu&epreneurial activity (Fleming, 2001). An
experimental and hands-on problem-solving approgcierates the benefits of contextual
diversity, which enhance the applicability of teological knowledge (Amabile, 1988). In

addition, technological knowledge is produced lBating and reusing combinations of diverse



technological components, which lead to patenteldrntelogies. Likewise, technological
knowledge, which uses a recombination processptoipossible complementariness between
existing technological components, helps entrepneni® incrementally enhance existing
solutions (Yayavaram and Ahuja, 2008). This is wéghnological knowledge generally has
substantially more economic value in the shorttham scientific knowledge (Carlsson et al.,
2009; Etzkowitz and Brisolla, 1999). Hence, we falate the following hypothesis.

Hypothesis 1: Technological knowledge is expected to contribute more to innovative

nascent entrepreneur ship than scientific knowledge.

3. The role of government

Sharp debates have taken place about the rolevefgment in entrepreneurship, as
conventional wisdom holds that there is a tradbeffveen having an interventionist state and
enhancing the dynamism of a country’s economy (Meato, 2015). Whereas some see the state
as a barrier that limits entrepreneurial actiotisers believe that the state can foster opportunity
and entrepreneurship. The role of government caralbed back to North’s (1990, 2005) model
of institutional theory, which explains that ingtibns encourage the convergence of subjective
models of the world by providing existing markehstructs through which people understand
the environment and solve the problems they confnath the knowledge available in the
environment. If institutions do not ensure thatrepteneurs or individuals are compensated for
the benefits that they create for society, thelelihcentive exists for such behavior (Baumol,
1990).

Based on the institutional theory, several stullae investigated the relationship

between government intervention and entreprenqu(€lastano et al., 2015; Herrera-Echeverri



et al., 2014; Kuckertz et al., 2016; McMullen, 20088strom, 2008; Simén-Moya et al., 2014;
Stenholm et al., 2013). Government interventioméasured in five areas: the size of
government, the legal structure and security operty rights, access to sound money, the
freedom to trade internationally, and the regutatb credit, labor, and business. Using the index
of “economic freedom” from the Fraser Institute, d$m (2008) finds that having a smaller
government sector and less regulation tends teaser the rate of self-employment. McMullen
et al. (2008) conclude that the government affenteepreneurial activity differently, depending
on the particular freedom restricted by the govesninand the entrepreneur’s motive for
engaging in entrepreneurial activity. Stenholmle(2013) find that government regulation is
negatively associated with the rate of entrepraakactivity. The common conclusion drawn
from these studies is that government interverft@s a differential impact, depending on the
rate and type of entrepreneurial activity. In tbatext of our study, government intervention
may affect how potential entrepreneurs access aptbyl available knowledge to pursue and
create innovative nascent entrepreneurship.

In addition to having a direct relationship, goveant intervention and innovative
nascent entrepreneurship have a moderating resfiijeras innovative nascent entrepreneurial
activities result from interaction between the &alde knowledge and economic actors’ latitude,
which is embedded in the institutional environmgfatber and Hesen, 2004; Furman et al., 2002;
Guan and Chen, 2012). This integrative approactbatuny the knowledge spillover theory of
entrepreneurship and the institutional view enhaneelerstanding of innovative entrepreneurial
activities. Although the knowledge spillover theafyentrepreneurship and the institutional view
are both prominent in the literature on nationdtepreneurship, each perspective provides only

part of the story. In fact, although institutiofm@lervention may influence entrepreneurs’



willingness to start innovative businesses, they nat be able to do so without the necessary
technological resources (e.g., scientific knowledgé technological knowledge). In a similar
way, the knowledge spillover theory of entrepreshipr does not explicitly address how
entrepreneurs balance competitive and institutipredsures. In other words, the two theoretical
lenses are complementary. In what follows, we hiypsize their possible interactions.

It is generally argued that commercializing scigninowledge (upstream knowledge) is
difficult, as most of it is published or unrealizeda device (and, thus, for either reason, not
patentable) or may have economic value at mostardistant future (Carlsson et al., 2009).
Private actors are reluctant to invest in scienkfiowledge, which is immature and risky from a
commercial perspective. Scientific knowledge usuabuires a long-term investment and a
commitment to further develop it into a commerg@edduct with economic potential (Mazzucato,
2015). Also, the rules of market competition arécampatible with social priorities and free
circulation of knowledge within the scientific coramity, where scientific knowledge is
produced (Calderini et al., 2007). In this senise,government has the authority to allocate
resources and to support and structure a counitnyts/ation infrastructure and, thus, help
constitute “the institutional environment in whiehtrepreneurial decisions is made” (Minniti,
2008, 779). Such government intervention helpssiéie knowledge to become more
commercially mature by removing resource constsailtazzucato, 2015). Furthermore,
government intervention can shape the incentivesséills that are necessary for entrepreneurs
to take advantage of available scientific knowlefideMullen et al., 2008). This is why the role
of the government is important in scientific knodde, as it can proactively support the
development and commercialization of scientific \kiexige with a long-term strategic intent and

commitment (Lee and Yoon, 2015).



Whereas scientific knowledge is often orientech pursuit of knowledge for its own
sake, technological knowledge, because of its egiplity and flexibility, is intended to create
products and solve problems (Carlsson et al., 2B8%owitz and Brisolla, 1999). Likewise,
technological knowledge derives from short-term dedhand the pursuit of market goals that
are favor short-term exploitable research trajéesofCalderini et al., 2007). This is why it is
relatively easier for entrepreneurs and privateradb take advantage of technological
knowledge for entrepreneurial activity, as the caroialization of technological knowledge is
less risky and requires less commitment than tihenoercialization of scientific knowledge.
Also, technological knowledge usually has alreaegrbturned into intellectual property, which
can be directly exploited and commercialized byalchgents of innovation and
entrepreneurship (Etzkowitz and Brisolla, 1999; @aad Chen, 2012; Viotti, 2002). In fact, its
economic potential can be realized mainly throdghexpansion of business activities at
existing firms using technological knowledge, vansoff to new entities or licensing
agreements with other firms (Carlsson et al., 20@9)private actors and actual agents of
innovation and entrepreneurship are at the foréfrad interact with demand-side customers and
users, they know best about the potential for ssfodly commercializing technological
knowledge. In addition, the major negative effdaj@vernment intervention in transforming
technological knowledge to innovative nascent gméeeurship is its creation of barriers to
entry by vested interests (Mahmood and Rufin, 20@&gted interests oppose the
commercialization of technological knowledge, bessaheneficiaries of government
intervention such as state-owned enterprises aableshed firms would suffer from increased
competition from the entry of new entrepreneurirah$ with better technologies, which could be

immediately deployed (Mahmood and Rufin, 2005).€ratogether, whereas scientific
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knowledge requires more government interventioactueve innovative nascent
entrepreneurship, technological knowledge requé&es government intervention. Hence, we
formulate the following hypotheses.
Hypothesis 2a: A higher degree of gover nment intervention strengthens the
relationship between scientific knowledge and innovative nascent entrepreneur ship.
Hypothesis 2b: A lower degree of government intervention strengthens the relationship

between technological knowledge and innovative nascent entrepreneur ship.

4. Methodology

We employ a cross-country panel from the Globalépreneurship Monitor (GEM) from
2002 to 2012. GEM is the largest survey of entnepueial activities, covering over 90 countries,
and has been widely used in national entreprenguretearch (Reynolds et al., 2005). GEM
measures entrepreneurship at the individual levelaagregates data at the country level, which
is the unit of analyses in our study. Many studiage shown GEM data to be largely consistent
with other datasets on new firms, such as the WBalok's Entrepreneurship Survey (Reynolds
et al., 2005). We combined GEM data with measu@s the World Intellectual Property
Organization (WIPQO), World Development Indicataien the World Bank, and the areas of
government activity from the Fraser Institute. Eablpresents an overview of the variables used

in this study.

Insert Table 1 here
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For the dependent variable, we used GEM data teuneannovative nascent
entrepreneurship at the national level. To refieetnotion of “nascent entrepreneurship,” we
adopted a variable from GEM called “Total earlyggt@ntrepreneurial activity (TEA),” which is
the percentage of the working-age (18-64) popuidtat are either nascent entrepreneurs or
owner-managers of a new business. Also, to takeaotount the notion of “innovative
entrepreneurship,” we used a variable from GEM the&sures the percentage of TEA whose
product or service is new to at least some custenvée multiply these two measures and come
up with a value that represents the national ratenmvative nascent entrepreneurship.

To measure our two independent variables, “scierkifowledge” and “technological
knowledge,” we have adopted the concept of stacknawledge is not depleted by being used;
rather, it accumulates but depreciates over tinal @ al., 2005). In other words, the current
level of scientific knowledge and technological Wwhedge is determined not only by its current
knowledge production activities but also by itstga®ductive activities (Hall et al., 2005;
Simeth and Cincera, 2015). In addition, becausetibek of knowledge is the output of
investments into research and development (R&DYities, we constructed all our knowledge-
relevant variables in terms of a ratio of R&D exgiture stock per $1 million (Hall et al., 2005;
Simeth and Cincera, 2015). To construct the vagidgddientific knowledge,” we used the World
Development Indicators from the World Bank. Spesifiy, we referred to the number of
scientific articles published in academic jourrdéssified by the Institute for Scientific
Information's Science Citation Index (SCI) and &b&iciences Citation Index (SSCI) in the
following fields: physics, biology, chemistry, mathatics, clinical medicine, biomedical
research, engineering and technology, and eartlsaxk sciences. Our approach is justified, as

the progress and investigation of scientific idaegesdocumented mostly in the form of articles in
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academic journals (Arora et al., 2017; Kim and L&#.5; Taylor and Wilson, 2012).
Technological knowledge was constructed with pateta from the WIPO, which collects data
on the number of patents filed in each countnheworld per year. We used the number of
patent applications filed in each country regasligfsthe technological field. Using patents as a
proxy for technological knowledge is common in epteneurship research (Acs et al., 2009,
2013). In the absence of more direct measuresabé tonsistent with convention, we use these
proxies to measure scientific knowledge and teasgioal knowledge.

To test the role of “areas of government intenamti this study used the categories in
Index of Economic Freedom from the Fraser Instiagenoderating variables, to measure five
areas of government intervention: (1) the sizeaMegnment; (2) the legal system and the
security of property rights; (3) sound money; {# freedom to trade internationally; and (5)
regulation. We adopted the original scales of #ve data, which ranges from O to 10; countries
with greater government intervention receive lovaings, and countries with less government
intervention receive higher ratings. Whereas coestrith high measures of economic freedom
are commonly recognized as having pro-market utgtits and less government intervention in
economic activities, countries with low measures@inomic freedom are seen as economies
with more government intervention and formal ingtdns that regulate the market and
coordinate the interaction of firms and firm redats with other economic actors (Dau and
Cuervo-Cazurra, 2014).

For control variables, we used the national grasseasbtic product (GDP) per capita,
R&D expenditure, GDP growth, and the unemploymat#,robtained from the World Bank

(Dau and Cuervo-Cazurra, 2014; Kim and Lee, 208%h&k et al., 2013).
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After integrating the dataset from a number of sesrand excluding observations with
missing values, our final sample consisted of Ahtaes from 2002 to 2012, with a total of 285
country-year observations. Ten countries are irAthericas (Argentina, Brazil, Canada, Chile,
Colombia, Ecuador, Guatemala, Mexico, Peru, andddristates), 21 countries are in Europe
(Austria, Belgium, Czech Republic, Denmark, FinlaRthnce, Germany, Greece, Hungary, Italy,
Netherlands, Poland, Portugal, Romania, Russiaa&ia, Spain, Sweden, Switzerland, Turkey,
and the United Kingdom), 10 countries are in theAZacific (Australia, China, India, Japan,
Korea, Malaysia, Pakistan, the Philippines, Singapand Thailand), and 6 countries are in other
regions (Egypt, Iran, Israel, Jordan, South Afremagl, Tunisia). Using this final sample, we

tested the following model:

Innovative Nascent Entrepreneurship;,
= B, Scientific Knowledge;._; + P, Technological Knowledge;,_,
+ [ "Areas of Government Actiﬁt}f"lt_l{-l-ﬁ sScientific Knowledge;._4
X "Areas of Government Activity";_, + p_Technological Knowledge;._;

® "Areas of Government Acti'l.fity"-lt_l} + B Control Variable;_; + country;
+ year; + g;

wherei is the country antlis the year.

We included year and country dummy variables inamalysis. Simultaneity issues
might arise between innovative nascent entreprehgueand the variables of interest, such as
knowledge and government activity indices. To deth them, all independent variables are
lagged by a year. Use of a time lag is justifiedsame time is required for knowledge to be

transformed into innovative nascent entrepreneprshi
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Insert Table 2 here

Table 2 presents the descriptive statistics ancklation matrix of the variables used in
the empirical analyses. Concerns might arise ath@utorrelation between technological
knowledge and scientific knowledge, which may raiseissue of multicollinearity. Despite
some correlations, the value of variance inflatexctors (VIFs) for all the variables is lower than

5.00. This indicates that the variables do notl@ximulticollinearity.

5. Results
5.1. Effects of knowledge and “areas of governmeinitervention” on innovative nascent
entrepreneurship

To test H1, we ran estimations by using a couriigef effects panel regression as shown
in Table 3. Across all the models in Table 3, texbgical knowledge is significantly and
positively associated with innovative nascent gmrreurshipg < 0.05), while scientific
knowledge is significantly and negatively assodatéth innovative nascent entrepreneursipip (
< 0.01). This implies that downstream technologikcadwledge contributes more to innovative
nascent entrepreneurship than upstream scientiwledge, which is commercially immature
and distant from the commercialization process. @servation is consistent with the arguments
in previous studies that technological knowledge fimare economic potential than scientific
knowledge and can easily be exploited and commaethby entrepreneurs (Carlsson et al.,
2009). At the same time, it is surprising to fihe significantly negative relation between
scientific knowledge and innovative nascent engepurship. This relationship can be explained

by the fact that scientific research is often caned as “knowledge for knowledge’s sake,”
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rather than as “knowledge for application” (Mankfje1991). Also, scientific knowledge lacks
applicability, as it may not yet have been followgxlon and selected for commercial potential
(Carlsson et al., 2009; Viotti, 2002). These feasunay lead innovative nascent entrepreneurs to
perceive scientific knowledge in a negative wayhaugh scientific knowledge lacks

applicability and entails high risk in the shonnte policy makers should not understate the
importance of scientific knowledge, as it could\pde a foundation for expanding technological
frontiers and achieve technological breakthrougitabse of its exploratory nature in the long

term (Arora et al., 2017).

Insert Table 3 here

In addition, the results in Table 3 show thataltgh all the areas of “economic freedom”
have positive coefficients, only the size of goveemt p < 0.01) and regulationg € 0.01) are
statistically significant. This indicates that aadlar government sector and less regulation of
credit, labor, and business increase innovativeerdentrepreneurship (Nystrém, 2008). In fact,
a large government or public sector can decreassdbpe of the market available for potential
entrepreneurs (except for military procurementyl aarge government sector characterized by
a generous social security system may not encowgigepreneurs to engage in innovative
nascent entrepreneurship (Henrekson, 2005). Alsalegmsome regulations on access to credit,
excessive protection of labor (e.g., unemploymenieiits, labor union power), and the
bureaucracy associated with running a busines®tbeatp create innovative nascent

entrepreneurship.
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5.2. The moderating effect of “areas of governmenntervention”

The size of government and regulations were thg government characteristics that are
significantly related with innovative nascent epteneurship, so we focused on them in
examining their moderating effects on the relatmmdetween each type of knowledge
(scientific knowledge and technological knowledgedl innovative nascent entrepreneurship
(see Table 4). To avoid possible multicollineaptgpblems, we calculated interaction terms with
a mean-centering approach.

The main effects of scientific knowledge, technatagknowledge, and the two areas of
government intervention maintain their statistgighificance, even after interaction terms are
added. The results of Models 1 and 4 in Table £ansistent with the results of Models 1 and 5
in Table 3. Models 2, 3, 5, and 6 in Table 4 presaese moderating effects of “the size of
government” and “regulations” on the relationshgtvieen each type of knowledge and

innovative nascent entrepreneurship.

Insert Table 4 here

As indicated in Model 2 of Table 4, the size of goyment significantly and positively
moderates the relationship between technologicaviedge and innovative nascent
entrepreneurship. This means that having a sngdlegrnment is desirable for transforming
technological knowledge into innovative nascentegreneurship. Regulations do not
significantly moderate the relationship betweemtedogical knowledge and innovative nascent

entrepreneurship, as shown in Model 5 of TablewppS8rting our H2b, we found that less
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government intervention in terms of having a smajtevernment strengthens the relationship
between technological knowledge and innovative eatsentrepreneurship.

Model 3 of Table 4 shows that, although the modegagffect of the size of government
on the relation between scientific knowledge anmbirative nascent entrepreneurship is
statistically insignificant, the negative relatibisbetween innovative nascent entrepreneurship
and scientific knowledge is attenuated by the sfagovernment. We can infer from the
coefficient (-0.025 in Model 3) that having a biggevernment can help commercially
immature scientific knowledge to be transformea iminovative nascent entrepreneurship.
Model 6 of Table 4 indicates that the moderatirfgatfof regulations on the relation between
scientific knowledge and innovative nascent entreeurship is also statistically insignificant.
However, we can infer from the coefficient (-0.183Vlodel 6) that having more regulations on
credit, labor, and business may be more desirablednsforming scientific knowledge into
innovative nascent entrepreneurship. SupportingH@a, we found that having more
government intervention in terms of having a bigg@vernment and more regulations can
strengthen the relationship between scientific Kedge and innovative nascent

entrepreneurship.

5.3. Robustness checks

One possible concern is that our results are sutgjeandogeneity issues. Some
unobservable factors might be correlated with tetdgical knowledge and scientific knowledge.
To address this concern, we employ a recently deeel instrument-free method to handle
endogeneity, as suggested by Park and Gupta (ZD2y.suggest that the correlation between

the (structural) error term and the explanatoryades can be captured by joint estimation via
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copulas, and they show that after the correlaggmroperly captured, the estimates are consistent.
They provided an easy way to implement the proposeithod in the regression analysis, which
adds more variables to the model. They show thedistent estimates of explanatory variables
could be obtained after the inverse normal of tlaegnal distribution of the endogenous

variables is added to the model (Park and GuptEe2,2072-573), as these added variables
capture the correlations. In our empirical mod®, main possible endogenous variables are

Scientific Knowledge;,—4, Technological Knowledge;,_;, and“Areas of Government Activity”;._;.
The interaction terms of knowledge with areas ofggoment activities are also subject to
endogeneity. Therefore, we constructed additionahbles.

Scientific Knowledge,,_,~ = ®(H(Scientific Knowledge;,_,)),

Technological Knowledge;,_,~ = ®*(H(Technological Knowledge;,_,)),

"Areas of Government Activity";,—,~ = @ (H("Areas of Government Activity";._,)),

Scientific Knowledge;,_q ® "Areas of Government Activity’ '1t—1E

= @ }(H(Scientific Knowledge,,_, x "Areas of Government Activity”,_,)) and
Technological Knowledge;,_ ®x "Areas of Government Acti'l.fity"-lt_lE

= @}(H(Technological Knowledge;,_; x "Areas of Government Activity";,_))

where H(.) is a nonparametric empirical densityction and®-1(.) is an inverse normal

function.

Insert Table 5 here

Insert Table 6 here
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Tables 5 and 6 show the results of our robustnessks. The tables include additional
variables (marked with a superscript E) that dati wossible endogeneity as proposed by Park
and Gupta (2012). These variables capture thelatio®e between their explanatory variables
and the (structural) error term. For instance ctbefficients of technological knowledge in the
tables are consistent estimators, as Technolokjivalvledgé captures the correlation and
considers endogeneity. Although the results are&kergzd in some models, most of our main
findings are not compromised, as shown in Tablas®B4, except Model 2 of Table 6. In that
model, technological knowledge and the size of guwent are no longer statistically significant.
However, the statistically significant interactitamm between the size of government and
technological knowledge is consistent with the niaidings of our previous empirical models.
Lastly, our results obtained from fsQCA to exantime conditional role of “areas of government

intervention” remain qualitatively the same.

6. Discussion and conclusion

This study builds upon and expands the knowleddewggr theory by testing the effects
of different types of knowledge on innovative nagantrepreneurship at the national level. We
also proposed key institutional conditions affegtihe relation between knowledge and
innovative nascent entrepreneurship using charatitsrof government that represent reduction
in government intervention. In this sense, ourgwhtributes to the literature on national
entrepreneurship by drawing upon the knowledgdoseit theory of entrepreneurship and
institutional theory.

With regard to our central question on the roléapéas of government intervention” in

transforming knowledge into innovative nascenteprieneurship, we first found that having a
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small government sector is desirable for expantBegnological knowledge into innovative
nascent entrepreneurship. In this sense, makihgtdrem a government-led to a private-led
approach seems more suitable for transforming tdolyical knowledge into entrepreneurial
activities. As for the role of government interventin transforming scientific knowledge into
innovative nascent entrepreneurship, we foundssizily insignificant moderating effects
derived from government characteristics. However,amalytical result at least led us to infer
from the coefficients that a long-term commitmehtesources through public spending and
more government regulation of credit, labor, anditess may be needed to transform scientific
knowledge into innovative nascent entrepreneurship.

Our findings have several limitations that opew @@enues for future research. Because
of the absence of more direct measures, we usezkisng conventional approach to measure
scientific knowledge (journal articles) and teclogatal knowledge (patents). This leaves room
for researchers to determine the boundary betwaentgic knowledge and technological
knowledge, which is not as clear as it used todmafes et al., 2001). Indeed, in Figure 1, one
might have expected to see an arrow from scierkifmvledge to technological knowledge, to
show that the latter flows from the former. Theoariis absent because (1) a hypothesized
relationship between science and technology woealthbgential to this paper’s main thrust,
which is measuring the relationship between eacherh and innovation nascent
entrepreneurship, and (2) because technologicalledge in country A may stem from
scientific advances in country B. Thus, not only tiegree of government intervention but also
the origin of knowledge and technology could pladses role in shaping entrepreneurial
activities. In fact, government-created technol@gyg., the internet), which was not patented,

gave entrepreneurs the latitude to create intenmeétweb-based start-ups. In this sense, future
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studies could examine the relationship betweemtiggn of knowledge (or technology) and

entrepreneurship.
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Figure 1. Conceptual Framework
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Table 1. Overview of Variables

Variables Descriptions Sources
Innovative Nascent Percentage of working-age population that are eithe
Entrepreneurship nascent entrepreneurs or owner-managers of a nsiwdss GEM
(Dependent) whose product or service is new to at least sorstomers
Scientific Knowledge Stock value of the number of scientific journaices per World Bank
(Main Effect) $1 million R&D expenditure stock
Technological Knowledge | Stock value of the number of patent application$ier WIPO

(Main Effect)

Areas of Government Activity
(Main Effect and Moderator)

GDP per Capita
(Control)

R&D Expenditure Stock
(Control)

GDP Growth
(Control)

Unemployment Rate
(Control)

million R&D expenditure stock

Scores on each area including (1) size of govertin2n
legal system and security of property rights; &)red
money; (4) freedom to trade internationally; angd (5
regulation

Amount of GDP per Capita divided by $1,000

Stock value of the national R&D spending per $1hoii

Percentage of GDP growth

Percentage of total labor force that is without kvout
available for and seeking employment

Fraser Institute

World Bank

World Bank

World Bank

World Bank

30



Table 2. Descriptive Statistics and Correlations
Variable Mean SD Min Max (1) (@ (3 & (B ® (O (6 (9 @10 @11

(1) Technological Knowledge 3.8766.534 0.105 59.466 1

(2) Scientific Knowledge 2.0032.196 0.364 22.383 0.51 1

(3) Area 1: Size of government 5.7964.327 3.227 9.004 0.43 0.32 1

Area 2: Legal system and

: . 6.865 1.751 2.754 9.503 -0.44 -0.23 -0.53 1
security of property rights

4

(5) Area 3: Sound money 8.8341.14 3.826 9.887 -0.36 -0.20 -0.45 0.65 1

(6) Area4 Freedomtotrade ;.7 (937 4745 935 -027 -013 -040 071 071 1
internationally

(7) Area5: Regulation 6.8710.875 4.602 8.628 -0.11 -0.14 -0.20 0.58 0.43 0.48 1

(8) GDP per capita ($1,000) 22.7965.176 0.589 59.037 -0.50 -0.39 -0.47 083 071 074 059 1

) bRiﬁ‘)D expenditure stock (310 14 173 3151 0,005 200.82 -0.14 -0.23 0.07 020 028 015 033 038 1

(10) GDP growth rate 27953586 -10.894 15.24 0.17 0.5 0.16 -0.24 -0.38 -0.28 -0.11 -0.35 -015 1

(11) Unemployment rate 79104321 12 271 -002 023 007 -020 -011 -0.19 -0.22 -027 -017 -014 1
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Table 3. Knowledge and Areas of Government Chariatitss as Main Predictors to Innovative

Nascent Entrepreneurship

(1) 2) (3) 4) ©)

Technological Knowledge 0.308** 0.300** 0.298** 0.300** 0.302**

(0.12) (0.12) (0.12) (0.12) (0.12)
Scientific Knowledge -1.019%*  -0.984*** -0.982*** -0.993*** -1.015%**

(0.28) (0.29) (0.29) (0.29) (0.28)
Area 1: Size of government 0.673*

(0.27)
Area 2: Legal system and security of property sght 0.258
(0.35)
Area 3: Sound money 0.096
(0.23)
Area 4: Freedom to trade internationally 0.387
(0.50)
Area 5: Regulation 1.345%**
(0.43)

GDP per capita ($1,000) -0.114 -0.171 -0.102 -0.105 -0.085

(0.13) (0.14) (0.13) (0.13) (0.14)
R&D expenditure stock ($10 bill) 0.002 -0.004 -0.002 -0.004 -0.005

(0.02) (0.02) (0.02) (0.02) (0.02)
GDP growth rate -0.036 -0.044 -0.045 -0.038 -0.044

(0.05) (0.05) (0.05) (0.05) (0.05)
Unemployment rate -0.107 -0.135* -0.136* -0.140** -0.135*

(0.07) (0.07) (0.07) (0.07) (0.07)
Year Included Included Included Included Included
Country Included Included Included Included Included
Constant 5.643* 6.297 7.320** 4.563 -0.588

(3.18) (4.01) (3.70) (5.60) (4.08)
r2 0.843 0.839 0.838 0.839 0.845
N 285 285 285 285 285

Note: Standard errors are in parentheses; staisiignificance as follows: * p < 0.1, ** p < 0,05** p < 0.01.
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Table 4. Areas of Government Characteristics asdvaidrs between Knowledge and Innovative

Nascent Entrepreneurship

(1) (2) (3) (4) (5) (6)
Techn0|ogica| Know|edge 0.308** 0.202* 0.312** 0.302** 0.312* 0.322*
(0.12) (0.12) (0.12)  (0.12) (0.13) (0.12)
Scientific Knowledge -1.019**  -1.367** -0.993** -1.015** -1.054** -1.001***
(0.28) (0.27) (0.31)  (0.28) (0.32) (0.28)
Area 1: Size of government 0.673*  0.734**  0.645**
(0.27) (0.25) (0.31)
Size of government x 0.168***
Technological Knowledge (0.03)
Size of government x -0.025
Scientific Knowledge (0.13)
Area 5: Regulation 1.345%*  1.410"*  1.179*
(0.43) (0.51) (0.49)
Regulation x 0.016
Technological Knowledge (0.07)
Regulation x -0.123
Scientific Knowledge (0.18)
_ -0.171 -0.192 -0.169 -0.105 -0.099 -0.125
GDP per capita ($1,000) 0.14)  (013)  (014)  (013)  (013)  (0.14)
) ) -0.004 0.002 -0.004 -0.002 -0.002 -0.004
R&D expenditure stock ($10 bill) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
-0.044 -0.016 -0.043 -0.056 -0.058 -0.050
GDP growth rate 0.05)  (0.05) (005  (0.05)  (0.05)  (0.05)
-0.135*  -0.181** -0.134* -0.086 -0.084 -0.100
Unemployment rate (0.07) (0.07) 0.07)  (007)  (0.07)  (0.07)
Year Included Included Included Included Included Included
Country Included Included Included Included Included Included
Constant 5.643* 6.666** 5.707* -0.588 -1.071 0.871
(3.18) (2.99) (3.20)  (4.08) (4.55) (4.63)
r2 0.843 0.861 0.843 0.845 0.845 0.846
N 285 285 285 285 285 285

Note: Standard errors are in parentheses; stalisiignificance as follows: * p < 0.1, ** p < 0.05** p < 0.01.
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Table 5. Knowledge and Areas of Government Chariatitss as Main Predictors to Innovative
Nascent Entrepreneurship

1) 2) (3) 4) )

Technological Knowledge 0.269** 0.307** 0.285** 0.268** 0.280**

(0.13) (0.14) (0.14) (0.13) (0.13)

Technological Knowledde -0.293 -0.113 -0.108 -0.01 -0.197

(0.46) (0.46) (0.46) (0.47) (0.46)
Scientific Knowledge -0.940*** -0.993*** -0.955%** -0.963*** -0.988***
(0.30) (0.31) (0.30) (0.30) (0.30)
Scientific Knowledgé 0.126 0.094 0.055 0.076 0.018
(0.24) (0.24) (0.24) (0.24) (0.24)
Area 1 0.778***
Size of government (0.28)
Size of governmefit -0.341*
(0.19)

Area 2
Legal system and 0.215
security of property rights (0.37)

Legal system and -0.201
security of property righfs (0.30)

Area 3 0.074

Sound money (0.26)
0.045
Sound monéy 0.25)

Area 4
Freedom to trade 0.530
internationally (0.52)

Freedom to trade 0.638**
internationally (0.25)

Area 5 1.343%+*
Regulation (0.44)
Regulatioft 0.074

(0.21)

GDP per capita ($1,000) -0.151 -0.113 -0.112 -0.130 -0.110

(0.14) (0.14) (0.14) (0.14) (0.14)
R&D expenditure stock ($10 bill) 0.000 0.000 -0.003 -0.009 -0.001
(0.02) (0.02) (0.02) (0.02) (0.02)
GDP growth rate -0.04 -0.042 -0.036 -0.024 -0.058
(0.05) (0.05) (0.06) (0.05) (0.05)
Unemployment rate -0.173* -0.150** -0.141* -0.177** -0.088
(0.07) (0.07) (0.07) (0.07) (0.07)
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Year Included Included Included Included Included

Country Included Included Included Included Incldde

Constant 4.947 6.897 7.640* 4.920 -0.371
(3.31) (4.28) (4.11) (5.58) (4.15)

r2 0.845 0.839 0.839 0.843 0.846

N 285 285 285 285 285

Note: Standard errors are in parentheses; stalisiignificance as follows: * p < 0.1, ** p < 0.05* p < 0.01.
Variables with a superscript E are additional regoes to deal with possible endogeneity as propbgéthrk and

Gupta (2012).
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Table 6. Areas of Government Characteristics asdviidrs between Knowledge and Innovative

Nascent Entrepreneurship

(1) (2) (3) (4) (5) (6)
Technological Knowledge 0.269* 0.142 0.339** 0.280** 0.286**  0.289**
(0.13) (0.13) (0.14) (0.13) (0.14) (0.14)
Technological Knowledde -0.293 -0.511 -0.145 -0.197 -0.187 -0.085
(0.46) (0.45) (0.46) (0.46) (0.47) (0.47)
Scientific Know|edge -0.940%** -1.270%** -0.726** -0.988*** -1.005%** -0.893***
(0.30) (0.29) (0.33) (0.30) (0.35) (0.30)
Scientific Knowledg 0.126 0.151 0.163 0.018 0.014 0.027
(0.24) (0.23) (0.24) (0.24) (0.24) (0.24)
Area 1 0.778**  0.792*** 0.599*
Size of government (0.28) (0.26) (0.31)
Size of governmefit -0.341* 0.017 -0.806***
(0.19) (0.25) (0.25)
Size of government x 0.180%**
Technological Knowledge (0.03)
Size of government x 0.170
Technological Knowledde (0.23)
Size of government x -0.170
Scientific Knowledge (0.14)
Size of government x 0.625***
Scientific Knowledgé (0.22)
Area 5 1.343** 1.375* 1.093*
Regulation (0.44) (0.54) (0.52)
of 0.074 0.051 -0.095
Regulatio (0.21) (0.25) (0.26)
Regulation x 0.009
Technological Knowledge (0.07)
Regulation x 0.030
Technological Knowledde (0.25)
Regulation x -0.142
Scientific Knowledge (0.19)
Regulation x 0.343
Scientific Knowledgé (0.26)
_ -0.151 -0.216 -0.110 -0.110 -0.105 -0.109
GDP per capita ($1,000) (0.14) (0.13) (0.14) (0.14) (0.14) (0.14)
0.000 0.004 -0.003 -0.001 -0.001 -0.006

R&D expenditure stock ($10 bill.)
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(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

-0.040 -0.017 -0.043 -0.058 -0.060 -0.056
GDP growth rate (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
-0.173*  -0.190**  -0.149* -0.088 -0.088 -0.100
Unemployment rate (0.07) (0.07) (0.07) (0.07) (0.07) (0.08)
Year Included Included Included Included Included ncliided
Country Included Included Included Included Incldde Included
Constant 4.947 6.946** 4.251 -0.371 -0.647 1.061
(3.31) (3.16) (3.27) (4.15) (4.66) (4.69)
r2 0.845 0.863 0.851 0.846 0.846 0.847
N 285 285 285 285 285 285

Note: Standard errors are in parentheses; staisiignificance as follows: * p < 0.1, ** p < 0,05 p < 0.01.
Variables with a superscript E are additional regoes to deal with possible endogeneity as propbgéthrk and
Gupta (2012).

37



