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Abstract
The national innovation systems (NISs) literature has focused on institutional and 
industrial structures while overlooking creative individual agencies. This gap may 
leave unanswered the question of why some countries with weak institutional struc-
tures still improve global value chain (GVC) participation. This study, thus, investi-
gates how national entrepreneurial dynamism impacts a country’s GVC participation 
as conditioned by other elements of NISs. The empirical results show that entrepre-
neurship is positively associated with GVC participation. Additionally, this positive 
relationship is stronger among countries with lower levels of intellectual property 
rights (IPR) protection and smaller amounts of R&D employment. The findings sug-
gest that entrepreneurship contributes to a country’s GVC participation and helps a 
country overcome its institutional weaknesses and, thus, achieve better globalization 
performance. Therefore, the study adds to NISs literature with creative individual 
agency, reveals the national internal avenue for GVC participation, and enriches the 
research on the NIS-GVC relationship.
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Résumé
La littérature sur les systèmes nationaux d’innovation (SNI) s’est essentiellement pen-
chée sur les structures institutionnelles et industrielles, tout en négligeant les agences 
de création individuelles. Cette lacune peut laisser sans réponse la question de savoir 
pourquoi certains pays, dont les structures institutionnelles sont faibles, parviennent 
encore à améliorer leur participation aux chaînes de valeur mondiales (CVM). Ainsi, 
cette étude examine l’impact du dynamisme entrepreneurial national sur la participa-
tion à la CVM au niveau d’un pays, sachant qu’elle est conditionnée par d’autres élé-
ments des SNI. Les résultats empiriques montrent que l’entrepreneuriat est positive-
ment associé à la participation aux CVM. En outre, cette relation positive est d’autant 
plus forte dans les pays ayant de faibles niveaux de protection des droits de propriété 
intellectuelle (DPI) et ayant moins d’emplois dans la recherche et développement 
(R&D). Les résultats suggèrent que l’esprit d’entreprise contribue à la participation 
d’un pays aux chaînes de valeur mondiales et aide ledit pays à surmonter ses faibless-
es institutionnelles et à atteindre ainsi une meilleure performance dans le cadre de la 
mondialisation. Par conséquent, l’étude vient enrichir la littérature sur les SNI en se 
focalisant sur l’agence de création individuelle; elle révèle le cheminement interne, 
au niveau national, qui mène vers la participation aux CVM et enrichit la connais-
sance sur la relation entre SNI et CVM.

Introduction

Global value chains (GVCs) refer to the full range of activities from design to con-
sumer services that reflect the process of value creation around the world (Ponte et al. 
2019). GVCs thus act as conduits of knowledge and offer opportunities for learning and 
innovation (Gereffi et al. 2005; Humphrey and Schmitz 2002; Morrison et al. 2008). 
Lead firms in developed countries are regarded as the governors and controllers of the 
activities along the chain (Ponte and Sturgeon 2014; Strange and Humphrey 2019), and 
they determine the process and outcome of developing countries’ learning and inno-
vation. However, recent work has criticized that prior GVC literature has exaggerated 
the role of lead firms in influencing the learning and innovation process (Lema et al. 
2019), as the absorption capability of developing country suppliers also matters much 
(Raj-Reichert 2019). The European Journal of Development Research’s 2018 special 
issue “innovation systems in the era of global value chains” enlightens the thoughts 
on the relationship between ‘national innovation systems’ (NISs) and GVCs. NISs are 
defined as “the set of institutions whose interactions determine the innovative perfor-
mance of national firms” (Nelson 1993). In this context, the notions of learning and 
innovation shifted emphasis from the governance of lead firms towards the institutional 
and industrial structures within which those processes are embedded (De Marchi et al. 
2018; Haakonsson and Slepniov 2018). A key message was that it is this structure 
(rather than the governance of lead firms) of emerging economies that ultimately deter-
mines their learning and innovation productivity (Fagerberg et al. 2018; Pietrobelli and 
Staritz 2018). Lema et al. (2018) conclude that NISs coevolve with GVCs, portraying 
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the interaction between the institutional structure of developing economies and learn-
ing and innovation opportunities provided by developed economies.

Despite this progress, previous NIS theories are not sufficient to explain why some 
economies with weak institutions, policies, and infrastructures still improve GVC par-
ticipation, which refers to the increase in the domestic value-added ratio (DVAR) meas-
ured by the value of exported firms excluding the part produced by imported interme-
diary products (Kee and Tang 2016; Koopman et al. 2014; Upward et al. 2013). The 
works of Acs et al. (2014) and Radosevic (2007) have implied that the lack of inte-
grating entrepreneurship into NISs may lead to the aforementioned gap. Specifically, 
Radosevic (2007) has indicated that there is a missing link between entrepreneurship 
and NISs. Acs et al. (2014) criticized that the NIS literature hardly ever evokes the term 
‘entrepreneurship’, despite their closely conceptual relation. Integrating entrepreneur-
ship into NISs supplements NISs with individual agency (Hung and Whittington 2011), 
contributing to the explanation for GVC participation from creative agents and their 
behavior. In this study, based on the study of Acs et al. (2014), we define national entre-
preneurial dynamism, which refers to the vitality of entrepreneurial activities within a 
country, as the entrepreneurship element of NISs. Additionally, because the elements of 
NISs interact with each other rather than function separately, we also intend to explore 
the interaction between national entrepreneurial dynamism and other elements of NISs. 
Based on the work of Sampath and Vallejo (2018), we focus on the interaction between 
entrepreneurship and two NISs’ capability indicators (i.e., intellectual property rights 
(IPR) protection and R&D employment). Thus, we intend to examine the following 
question: how does national entrepreneurial dynamism affect a country’s GVC par-
ticipation as conditioned by the other elements of NISs (i.e., IPR protection and R&D 
employment)?

Based on data from the Global Entrepreneurship Monitor (GEM) and the World 
Bank, the empirical results illustrate that national entrepreneurial dynamism is posi-
tively related to a country’s GVC participation, and this positive relationship is stronger 
among countries with lower levels of IPR protection as well as those with smaller 
amounts of R&D employment. The findings reveal that entrepreneurship facilitates 
GVC participation more if the country has weak institutions, policies, or infrastruc-
tures. Ultimately, this study makes several contributions to the current literature. First, 
it enriches the literature on NISs (Lundvall 1992, 1999; Nelson 1993) by emphasizing 
national entrepreneurial dynamism as an element of NISs, supplementing NISs with 
individual agency on the basis of its structural standpoint (Acs et al. 2014). Second, it 
reveals an internal avenue within NISs to improve GVC participation and thus empha-
sizes the role of entrepreneurship in improving a country’s learning and innovation 
capability. Third, it recognizes some critical boundary conditions under which national 
entrepreneurial dynamism within NISs matters more when considering its function in 
improving GVC participation, revealing the substituting role of entrepreneurship in 
overcoming national structural weaknesses.
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Theories

National Innovation Systems and Global Value Chains

GVCs are the newly salient governance structure of the global economy (Fager-
berg et al. 2018; Kano et al. 2020; Turkina and Van Assche 2018), involving the 
process of a firm’s participation in globalization to capture value through bet-
ter learning and innovation capabilities (Buckley 2009; Franssen 2020; Gereffi 
and Lee 2012; Kano 2018; Laplume et al. 2016; Mudambi 2008). Larger multina-
tional corporations (MNCs) and lead firms in advanced economies actively coor-
dinate the activities within GVCs, achieving their governance role and exerting 
control impacts on component suppliers in emerging economies. Knowledge and 
technology could thus be transferred to developing countries (Lema et al. 2019). 
Subsequent superior innovation performance in developing countries attracts peo-
ple to explore how business innovation develops through developing value chain 
linkages (Humphrey et  al. 2018; Sun et  al. 2010), which provide learning and 
innovation opportunities for these businesses (De Marchi et al. 2018).

Progress has been made, as current studies have identified that NISs of devel-
oping economies impact the learning and innovation opportunities in GVCs. The 
findings of the NIS-GVC relationship contribute to a shift emphasis from the gov-
ernance and control of lead firms to institutional and industrial structures within 
which the absorption capability of firms in developing countries has a critical 
impact on learning and innovation productivity. In other words, NISs encompass 
a country’s institutions, policies, and infrastructures, which support learning and 
innovation activities in an economy. Previous studies have indicated that innova-
tion systems contribute to possible GVC participation (Lee et al. 2018; Park and 
Gachukia 2020), firms’ capacity to access and adapt learning from GVCs (Kei-
jser and Iizuka 2018), and profit improvement (Fagerberg et al. 2018; Tajoli and 
Felice 2018) through supporting transmission, delivery, absorption, and imple-
mentation of technology and knowledge (Haakonsson and Slepniov 2018). GVCs 
also provide learning and innovation opportunities for strengthening NISs (Park 
and Gachukia 2020). NISs thus coevolve with GVCs (Lema et  al. 2018, 2019), 
implying that elements of the systems coordinate and develop with GVCs.

However, despite this progress, prior NIS literature fails to explain why some 
countries with weak NISs still improve GVC participation. Some findings imply 
that the overlook of the role of individual agency (i.e., entrepreneurs) in NISs 
may lead to this gap (Acs et al. 2014; Hung and Whittington 2011; Mitra 2019; 
Radosevic 2007). Therefore, this study aims to explore whether and how the 
entrepreneurship of NISs impacts GVC participation. Additionally, the elements 
in NISs are interactive. The impact of entrepreneurship on GVCs might interact 
with other elements of NISs, such as IPR protection and R&D employment (Sam-
path and Vallejo 2018). This study thus also examines the entrepreneurship-GVC 
relationship as conditioned by IPR protection and R&D employment.
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GVC Participation

GVC participation, which is the cornerstone of GVC research (Amendolagine 
et al. 2019; Pietrobelli and Staritz 2018; Wang et al. 2019), is closely related to the 
creation or production of new knowledge (Tan et  al. 2019) and economic growth 
(Jangam and Rath 2020). Although still scarce, available previous studies appear 
to point to the benefits of GVC participation (Pietrobelli and Rabelloti 2011). For 
example, GVC participation may help countries to create new job opportunities and 
achieve faster growth by “by facilitating flows of knowledge, skills, and technology 
and by creating new market opportunities” (Hagemejer 2018). In addition, GVC 
participation contributes to the firm performance by favoring learning (Brancati 
et al. 2017; Mazzi et al. 2021) and thus help to increase aggregate productivity in 
industries by promoting competition among domestic firms and even improve insti-
tutional quality consequently.

Current findings suggest that GVC participation depends on the improvement of 
DVAR (Kee and Tang 2016; Koopman et al. 2014; Upward et al. 2013). Prior litera-
ture has revealed that foreign direct investment (FDI) (Amendolagine et  al. 2019; 
Kee 2015), trade intermediaries, and imported materials (Kee 2015) are critical fac-
tors impacting a firm’s DVAR (Kee and Tang 2016). However, despite the impacts 
of these external activities, scant literature explores the avenue for GVC participa-
tion from the perspective of country-level internal local activities. As discussed ear-
lier, national entrepreneurial dynamism is an element of NISs, which coevolve with 
GVCs; thus, we argue that national entrepreneurial dynamism may exert an impact 
on a country’s GVC participation.

Hypotheses Development

National Entrepreneurial Dynamism and GVC Participation

The coevolutionary relationship between NISs and GVCs reveals the interaction 
between systemic elements such as national institutions, policies, and infrastruc-
tures and learning and innovation behaviors within the scope of internationalization 
and globalization (Lema et al. 2018, 2019). National entrepreneurial dynamism, as 
another element of NISs, reveals a systemic phenomenon (Acs et al. 2014). Gener-
ally, a nation with high entrepreneurial dynamism represents more entrepreneurial 
individuals and activities within NISs. Entrepreneurship as a process of commercial-
izing entrepreneurial opportunities involves the discovery, evaluation, and exploi-
tation of business opportunities (Shane and Venkataraman 2000). These activities 
contribute to the deeper use of existing knowledge and the creation of new knowl-
edge, increasing the total amount of knowledge spillover in NISs.

Current findings suggest that GVC participation depends on value creation via eco-
nomic activities such as new products, services, or markets (Pietrobelli and Staritz 
2018), as these activities can contribute to an increase in the DVAR of a firm’s exported 
products (Kee and Tang 2016; Upward et al. 2013). Additionally, efficiency, innova-
tion, and flexibility are identified as the mechanisms of value creation in GVCs (Zhang 
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and Gregory 2011). We argue that national entrepreneurial dynamism positively affects 
GVC participation for the following reasons. First, NISs with high entrepreneurship 
dynamism contribute to enhancing firms’ productivity and reducing their production 
cost, increasing the DVAR of exported products and contributing to GVC participa-
tion. Entrepreneurship, on the one hand, facilitates the speed and scope of knowledge 
spillover (Acs et al. 2009; Braunerhjelm and Svensson 2010) within NISs, contribut-
ing to the foundation of technological innovation (Mueller 2006). Advanced technol-
ogy can simplify the process of product production and achieve better resource alloca-
tion, increase firms’ productivity, and thus help them reduce production costs. On the 
other hand, entrepreneurship prompts related institutions and policies to make change, 
improving the flexibility of NISs. Flexible NISs enable more efficient learning and 
innovation behaviors to occur (Malerba and McKelvey 2020), helping firms increase 
productivity and reduce costs.

Second, a high DVAR depends on more domestic intermediary products in the pro-
duction process, which can be achieved through entrepreneurial activities within NISs 
that can increase the diversification of domestic products. Entrepreneurship stirs the 
existing domestic markets, allowing more efficient social resource allocation. The 
extension of production scope has a heavy reliance on limited resources, while entre-
preneurship advances resource efficiency and can help relieve this conflict. Entrepre-
neurs with heterogeneous knowledge and technology agglomerate together to develop 
various new combinations (Becker and Knudsen 2002; Malerba and McKelvey 2020), 
which improve the diversification of domestic intermediate products (Grossman and 
Helpman 1991) within NISs. Thus, firms can have substituted the choice of imported 
intermediary products, contributing to the increase in the DVAR of exported products 
and thus facilitating GVC participation.

Third, NISs with more entrepreneurial dynamism promote competitiveness among 
domestic firms and improve the quality of domestic products, thus resulting in a sub-
stitution in imported intermediary products and increasing the DVAR of exported 
products. Specifically, entrepreneurship can strengthen the competition between new 
alternatives and prior products or services, encouraging firms to advance their com-
petitiveness by adopting new technology, conducting efficient resource allocation, 
and innovating their business model. Population ecology theory states that competi-
tion advances survival capability (Hannan and Freeman 1977), which represents the 
competitive advantage in providing superior and high-quality products. Thus, firms 
can choose domestic high-quality intermediary products, leading to a reduced need for 
imported intermediary products. Consequently, the DVAR of exported products can 
be enhanced, contributing to GVC participation. Therefore, we propose the following 
hypothesis:

Hypothesis 1  There is a positive relationship between national entrepreneurial dyna-
mism and a country’s GVC participation.
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The Contingent Role of Other Elements of NISs

The elements of NISs are interactive. Institutions, policies, and infrastructures con-
stitute the structure of NISs, while entrepreneurs complement NISs with creative 
individual agency (Acs et  al. 2014). In recent years, an emerging phenomenon of 
‘massive entrepreneurship’ has occurred in some developing countries, such as 
China and India (Ahlstrom et al. 2018), which are characterized by weak NIS struc-
tures. A plethora of studies have indicated that entrepreneurship contributes to inno-
vation production and economic development (Wang and Tan 2018). The world has 
indeed witnessed booming entrepreneurship in some developing economies. There-
fore, considering the current possible impact of entrepreneurship on GVC partici-
pation, this study intends to further explore whether entrepreneurship has helped 
NISs overcome the weaknesses in structure and thus facilitated the country’s GVC 
participation.

Previous studies have indicated that public R&D investments, scientific publica-
tions, and intellectual property payments and patents by residents are national capa-
bility indicators (Sampath and Vallejo 2018). Based on this study, we regard public 
R&D investments and scientific publications as the contents of the infrastructure-
specific structure of NISs and take the indicator of R&D employment as its measure. 
Additionally, we focus on the institution- or policy-specific structure of NISs and 
adopt the indicator of IPR protection as the measure of it. Therefore, we examine the 
contingent impact of these two elements on the entrepreneurship-GVC participation 
relationship.

The Moderating Role of IPR Protection

IPR protection as a regulator-specific institution (Peng et  al. 2017a, 2017b) refers 
to the regulations and rules that can protect and maintain the rights of the owner’s 
intellectual property, playing a critical role in supporting a country’s strategic activi-
ties, especially innovation activities. We argue that IPR protection in NISs plays a 
contingent role in the relationship between entrepreneurship and GVC participation 
for the following reasons.

First, NISs with a high level of IPR protection improve domestic firms’ produc-
tivity by encouraging more innovation and thus help reduce their cost, facilitating 
the DVAR of exported products. IPR protection contributes to the advancement of 
technology, as a well-designed IPR protection regime improves the dissemination 
of knowledge and information by encouraging more inputs to R&D activities. Spe-
cifically, IPR infringement under a strict IPR protection regime involves a heavy 
cost (Nandkumar and Srikanth 2016; Reitzig and Puranam 2009). Potential pun-
ishment is conducive to impeding opportunistic behavior such as copying others’ 
technologies, thus reducing the potential risks when firms conduct innovative activi-
ties. Consequently, firms have optimistic expectations about future returns and are 
attracted to invest more in R&D activities. The whole knowledge spillover can be 
strengthened, which contributes to process innovation. Thus, innovation is benefi-
cial to the domestic firm’s efficiency and productivity and helps reduce the cost of 
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the production of domestic products. The DVAR of exported products can thus be 
increased, resulting in the country’s GVC participation.

Second, the developed IPR protection regime in NISs not only attracts firms 
from advanced countries to invest or create new ventures in domestic firms but also 
encourages domestic incumbents or new ventures to conduct innovation activities, 
increasing the diversification of the production of domestic firms. Prior literature 
has revealed that superior IPR protection can protect innovation outcomes (Young 
et al. 2018). Superior IPR protection sends a signal that R&D investments or finan-
cial expenditure can avoid risk from malicious plagiarism. Therefore, firms have the 
willingness and confidence to conduct more innovation production activities. Conse-
quently, more innovation activities enhance the diversification of products of domes-
tic firms, increasing the DVAR of exported products. Thus, the country can improve 
GVC participation.

Third, a well-designed IPR protection regime in the NISs provides firm produc-
tion with great competitiveness, as agglomerated innovation enhances the quality 
of the production of domestic products, consequently contributing to the improve-
ment of the DVAR of the exported products. Specifically, reasonable IPR protection 
enables more innovation to be produced. Innovation spillover positively impacts the 
whole process of product production. In particular, the quality of domestic prod-
ucts can be strengthened because of more improvement achieved in the production 
process through innovation spillover. Consequently, the exported products can rely 
more on domestic intermediary products, reducing the need for imported intermedi-
ary products. Therefore, the DVAR of exported products increases, contributing to 
GVC participation.

Overall, superior IPR protection within NISs positively impacts GVC participa-
tion, substituting the dependence of GVC participation on entrepreneurship. There-
fore, we propose the following hypothesis:

Hypothesis 2: The positive relationship between national entrepreneurship 
dynamism and GVC participation will be stronger among countries with a 
lower level of IPR protection in NISs.

The Moderating Role of R&D employment

R&D employment refers to workers who conduct R&D activities, to some extent 
representing the R&D structure of NISs (Sampath and Vallejo 2018). R&D has 
proven to be the channel of the local creation of knowledge and the creation of local 
value-added (Kim and Lee 2015; Lee et al. 2018), implying that a large amount of 
R&D employment usually creates a strong foundation for a country’s R&D activi-
ties. We argue that R&D employment in NISs plays a contingent role in the relation-
ship between entrepreneurship and GVC participation for the following reasons.

First, a high density of R&D employment in NISs implies a talent agglomeration 
effect, which helps facilitate the spread of knowledge transfer, improving domestic 
firms’ productivity and thus increasing the DVAR of exported products. Specifically, 
a large pool of R&D employment, which develops the structure of NISs, contributes 
to the agglomeration of knowledge and technology. The talent pool helps shorten the 
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distance between different R&D employments, promoting learning and innovation 
behaviors. Additionally, the mobility of R&D employment stimulates firms’ innova-
tion through knowledge transfer (Kaiser et al. 2018). The NISs thus provide a solid 
foundation for domestic firms’ productivity improvement and subsequently help 
increase the DVAR of exported products.

Second, NISs with more R&D employment improve the possibility of combin-
ing different knowledge and technology, facilitating the diversification of domestic 
product production, which increases the DVAR of exported products. More R&D 
employment with various backgrounds helps improve the heterogeneity of R&D 
employment. The heterogeneous knowledge released from R&D employment ena-
bles different combinations to instruct product production. Therefore, the diversi-
fication of domestic products can be improved. Domestic exported firms can have 
a wider scope for the choice of intermediary products, leading to less dependence 
on imported intermediary products. Consequently, the DVAR of exported products 
increases, helping the nation improve GVC participation.

Third, R&D employment in NISs competes with each other and thus eventually 
improves their capability, which helps firms produce high-quality domestic prod-
ucts, increasing the DVAR of exported products. Previous studies have revealed the 
importance of R&D in strengthening national competitiveness. For example, Sun 
et al. (2010) indicate that R&D can help firms in emerging economies increase their 
competitiveness and strengthen NISs, as R&D activities enable advanced technol-
ogy to use in the process of product production. In addition, R&D employment with 
superior capabilities can attract complex trade, which has a heavy dependence on 
knowledge-intensive employment. Direct evidence is from the study of Gereffi and 
Fernandez-Stark (2010), which indicates that the “increasingly sophisticated knowl-
edge-intensive process being offshored and outsourced”.

Overall, the high level of R&D employment within NISs positively impacts GVC 
participation, substituting the dependence of GVC participation on entrepreneur-
ship. Therefore, we propose the following hypothesis:

Hypothesis 3: The positive relationship between national entrepreneurship 
dynamism and GVC participation will be stronger among countries with a 
smaller amount of R&D employment in NISs.

Methods

Sample and Data

The independent variable (national entrepreneurial dynamism) of this study draws 
from the Adult Population Survey (APS) of GEM, which is a dataset covering 
global longitudinal data on the entrepreneurial activity of multiple sample countries 
(Reynolds et al. 2005). This indicator tracks the emergency or registration of new 
self-employment or new firms within a given population, acting as an output meas-
ure of country-level entrepreneurship (Acs et al. 2014). We matched the data from 
GEM with data from the World Bank, World Economic Forum, and UIBE-GVC 
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indicators. After transforming the data into balanced panel data, we were left with 
a sample of 180 observations, which includes 20 countries for 2006–2014. Table 1 
shows the specific countries. However, there are missing values, leaving a relatively 
small sample size for us to empirically test our hypotheses.

Variables and Measures

Dependent Variables

GVC participation. It is measured by the increase in average production length 
(Wang et  al. 2017), referring to the domestic value-added ratio in exports (Koop-
man et  al. 2014; Ndubuisi and Owusu 2021). Specifically, the average production 
length is “the average number of times that the value-added created by the produc-
tion factors in a country sector has been counted as gross output in the sequential 
production process” (Wang et al. 2017, p. `3). The greater the value of the domestic 
exported products is, the higher the degree of GVC participation.

The research institute for GVCs at UIBE provides the raw results of the GVC par-
ticipation based on 43 countries/regions with 56 sectors. The measurement results 
are sector specific, but this study would depend on country-level data. Therefore, 
based on the raw data of the World Input–Output Database, we calculate the weight 
of each sector of a country in every specific year. Combining the measurement 
results from UIBE and the weight of every sector, we can calculate the country-level 
GVC participation index.

Predictors

National entrepreneurial dynamism. It is measured using the ratio of the number of 
self-employed workers and new firms to the size of the population (Reynolds et al. 
2005) and taken from the total entrepreneurial activity (TEA) rate of GEM, with 
the specific item “the proportion of people who are currently involved in business 
start-up at the age between 18 and 64”. It reflects the entrepreneurial dynamism in a 
specific country/region and functions as an indicator of NISs (Acs et al. 2014).

IPR Protection. Following the study of Belderbos et  al. (2013), we investigate 
the impacts of IPR protection using its measure from the World Economic Forum. 
It is scored as a continuous variable from 1, denoting weak protection, to 7, rep-
resenting the world’s most stringent level of protection (l. IntelPro): “How would 
you rate intellectual property protection, including anti-counterfeiting measures, in 

Table 1   The sample countries Argentina Croatia Japan Slovenia

Belgium Finland Netherlands Spain
Brazil France Norway United Kingdom
Chile Greece Peru United States
Colombia Hungary Russian Federation Uruguay
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your country? [1 = very weak; 7 = very strong]”. It reflects the level of the regulatory 
institutional environment under which various strategic activities are supported.

R&D employment. R&D employment is measured by using the number (per mil-
lion people) of researchers who conduct R&D activities. It is taken from the Sci-
ence & Technology of the World Bank. It reflects the level of resource endowment a 
country/region has.

Controls

Country-level controls are obtained from the World Bank.
High-technology exports. High-technology contains high DVAR (Miller and 

Temurshoev 2017). The export activities of high technology impact a country’s 
DVAR of other exported products.

The total number of listed domestic companies. The listed domestic companies 
attract more investments around the world to support more advanced production 
activities. They have an impact on export activities.

GDP. The high level of GDP reveals that a country has the ability to conduct 
more R&D activities, helping release more innovation. These good outcomes con-
tribute to facilitating productivity, diversification, and quality, which are impetuses 
for GVC participation.

Revenue excluding grants. The revenue indicates the value added in a country 
acquiring from production and trade activities. The high revenue supports more 
DVAR acquired from product production.

Merchandise imports. Merchandise imports reveal the degree of international 
trade, having an impact on the DVAR of exported products. Thus, it can affect GVC 
participation.

Analysis and Results

Main Effects and Moderation Effects

Table 2 presents the means, standard deviations, and correlations for all variables. 
A multicollinearity test using variance inflation factor (VIF) analysis (Meyers et al. 
2016; Neter et al. 1985) shows that the VIFs are within the acceptable range (from 
1.34 to 4.57), with a mean value of 2.89, below the benchmark of 10 (Cohen et al. 
2003; Neter et al. 1985). Therefore, we believe the risk of multicollinearity biasing 
our results is within acceptable limits.

Additionally, to avoid the negative impact of multicollinearity (Aiken and West 
1991), the independent variable and moderating variables are centered before they 
are constructed into an interaction term.

Table 3 shows the results of the effect of national entrepreneurial dynamism on 
a country’s GVC participation and the contingent role of IPR protection and R&D 
employment.

Model 1 shows the control model. Model 2 shows the results with all controls, 
the independent variable, and moderating variables. In model 2, entrepreneurship 
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is positively related to GVC participation (β = 0.0055, p < 0.01), supporting 
Hypothesis 1. In addition, IPR protection is positively related to GVC participa-
tion (β = 0.0568, p < 0.1), while the positive relationship between R&D employ-
ment and GVC participation is not significant (β = 0.0034, n.s.).

Model 3 shows the full model with all controls, the independent variable, 
and the interaction terms of the independent variable and moderating variables. 
Model 3 shows the contingent role of IPR protection in the relationship between 
entrepreneurship and GVC participation (β =  − 0.0034, p < 0.1), supporting 
Hypothesis 2. This suggests that the positive relationship between entrepreneur-
ship and GVC participation is stronger among countries or regions with lower 
levels of IPR protection. Figure 1 depicts the moderating effect of IPR protection 
in the aforementioned relationship.

Table 3   Estimation results for the GVC participation

+ p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001, standard errors in parentheses

GVC participation

Model 1 Model 2 Model 3

High-technology exports  − 0.0002 0.00136 0.0017
(0.0031) (0.00302) (0.0028)

Listed domestic companies 0.0543+ 0.0358 0.0283
(0.0323) (0.0309) (0.0281)

GDP  − 0.0047*  − 0.00331  − 0.0029
(0.0019) (0.00232) (0.0021)

Revenue 0.0028*** 0.00294 0.0008
(0.0007) (0.00267) (0.0025)

Merchandise imports 0.186* 0.114 0.250***
(0.0742) (0.0704) (0.0701)

National entrepreneurial dynamism 0.0055** 0.0234***
(0.0018) (0.0067)

IPR protection 0.0568+ 0.0926**
(0.0309) (0.0330)

R&D employment 0.0034 0.0433*
(0.0208) (0.0217)

National entrepreneurial dynamism * IPR protection  − 0.0034+

(0.0020)
National entrepreneurial dynamism* R&D employment  − 0.0033*

(0.0013)
Constants 4.248*** 3.934*** 3.652***

(0.0659) (0.1481) (0.1563)
Observations 138 123 123
R-squared 0.236 0.274 0.414
Number of countries 18 17 17
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Additionally, Model 3 shows the contingent role of R&D employment in the 
relationship between entrepreneurship and GVC participation (β =  − 0.0033, 
p < 0.05), supporting Hypothesis 3. This finding suggests that the positive rela-
tionship between entrepreneurship and GVC participation is stronger among 
countries or regions with a smaller amount of R&D employment. Figure 2 depicts 
the moderating effect of R&D employment in the aforementioned relationship.

Fig. 1   The moderating effect of IPR protection. NED in Figs.  1 and 2 is the abbreviation of national 
entrepreneurial dynamism

Fig. 2   The moderating effect of R&D employment
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Endogeneity Tests and Robustness Test

Endogeneity Tests

GVCs potentially contribute to promoting entrepreneurial activities (Contreras et al. 
2012), as they provide learning and innovation opportunities through knowledge 
and technology spillover (De Marchi et al. 2018; Kumar and Liu 2005). Therefore, 
there might be reverse causality in our study. To reduce the endogeneity problem, 
we adopted a one-period lag for entrepreneurship as our independent variable. 
Table  4 shows the results of our regression with the one-period lag for entrepre-
neurship. Model 2 shows that entrepreneurship is positively associated with a coun-
try’s GVC participation (β = 0.0067, p < 0.001). IPR protection is positively related 
to GVC participation (β = 0.0258, p < 0.1), while the positive relationship between 

Table 4   Estimation results of endogenous exclusion (one-period lag for entrepreneurship)

 + p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001, standard errors in parentheses

GVC participation

Model 1 Model 2 Model 3

High-technology exports  − 0.0002 0.0030 0.0028
(0.0031) (0.0032) (0.0029)

Listed domestic companies 0.0543+ 0.0477 0.0306
(0.0323) (0.0305) (0.0286)

GDP  − 0.0047*  − 0.0007 0.0002
(0.0019) (0.0021) (0.0019)

Revenue 0.0028*** 0.0028 0.0015
(0.0007) (0.0026) (0.0025)

Merchandise imports 0.186* 0.105 0.238**
(0.0742) (0.0709) (0.0707)

National entrepreneurial dynamism 0.0067*** 0.0250***
(0.0019) (0.0069)

IPR protection 0.0258+ 0.0456*
(0.0155) (0.0197)

R&D employment 0.0131 0.0589**
(0.0211) (0.0219)

National entrepreneurial dynamism * IPR protection  − 0.0036+

(0.0021)
National entrepreneurial dynamism* R&D employment  − 0.0031*

(0.0014)
Constants 4.248*** 3.971*** 3.750***

(0.0659) (0.130) (0.133)
Observations 138 118 118
R-squared 0.236 0.258 0.407
Number of countries 18 17 17
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R&D employment and GVC participation is not significant (β = 0.0131, n.s.). Model 
3 shows the contingent role of IPR protection in the relationship between entrepre-
neurship and GVC participation (β =  − 0.0036, p < 0.1). In addition, Model 3 shows 
the contingent role of R&D employment in the relationship between entrepreneur-
ship and GVC participation (β =  − 0.0031, p < 0.05). The results still support our 
hypotheses.

Additionally, we adopted instrumental variable (IV) estimation to address the 
possible endogeneity problem. A feasible IV should meet two criteria: (1) it corre-
lates with the endogenous variable; (2) it does not correlate with the error term in the 
equation, reaching the condition of exclusion restriction. As national entrepreneurial 
dynamism is the potential endogenous variable in terms of GVC participation, we 
choose ‘governmental support’, which refers to the extent to which public policies 
support entrepreneurship, as the instrumental variable. Table 5 shows the results of 
IV estimation, including the underidentification test and IV test. Specifically, model 
1 indicates that the instrumental variable can be identified and is thus effective, as 
the Anderson canon. corr. LM statistic is significant (β = 5.0100, p < 0.05). Model 2 
indicates that national entrepreneurial dynamism is also positively associated with 
GVC participation (β = 0.0217, p < 0.1), although the possible endogeneity problem 
has been taken into consideration. Therefore, the results still support the hypothesis 
that national entrepreneurial dynamism is positively related to GVC participation.

Robustness test

We used one method to conduct robustness test. Specifically, we followed the stud-
ies of Aulakh et al. (2013), Ivus (2015), and Sweet and Maggio (2015) and adopted 
the GP (Ginartea-Park) index to measure IPR protection. This index is collected 
every 5 years.

Table 6 shows the results of our regression with the GP index measuring IPR pro-
tection. Model 2 shows that entrepreneurship is positively associated with a coun-
try’s GVC participation (β = 0.0058, p < 0.01). IPR protection is positively related 
to GVC participation (β = 0.4210, p < 0.05), while the positive relationship between 
R&D employment and GVC participation is not significant (β = 0.0048, n.s.). Model 
3 shows the contingent role of IPR protection in the relationship between entre-
preneurship and GVC participation (β =  − 0.0086, p < 0.05). In addition, Model 3 
shows the contingent role of R&D employment in the relationship between entrepre-
neurship and GVC participation (β = -0.0041, p < 0.05).

Conclusion and Discussion

The special issue of The European Journal of Development Research has con-
cluded that there is a coevolutionary relationship between NISs and GVCs (Lema 
et  al. 2018, 2019), making progress in shifting emphasis from the determined 
role of lead firms of developed countries to the NISs of developing countries in 
the innovation performance of developing countries. These findings reveal the 
importance of absorption capability supported by national institutions, policies, 
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and infrastructures in impacting learning and innovation behavior in develop-
ing countries. However, the current studies are not sufficient for explaining why 
some countries still improve GVC participation despite their weak NISs. Acs 
et al. (2014) enlighten that the lack of encompassing entrepreneurship into NISs 
may cause the gap. In other words, similar to other national capability indica-
tors such as IPR protection and R&D employment (Sampath and Vallejo 2018), 
national entrepreneurial dynamism should be treated as a critical element of 
NISs, as it reflects the systemic entrepreneurship phenomenon (Acs et al. 2014). 
Therefore, this study aims to examine whether national entrepreneurial dyna-
mism impacts GVC participation as well as whether it is conditioned by other 
elements of NISs (i.e., IPR protection and R&D employment). In this study, we 

Table 5   Endogeneity test

+ p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001, standard errors in 
parentheses
Instrument variable: Governmental support on entrepreneurship
R-squared here less than zero is acceptable, because TSS is not equal 
to the sum of RSS and ESS under IV estimation

GVC participation

Underidentifi-
cation test

IV test

Model 1 Model 2

National entrepreneurial dynamism 0.0217* 0.0217 + 
(0.0107) (0.0112)

IPR protection 0.0330 0.0330
(0.0548) (0.0575)

R&D employment 0.0020 0.0020
(0.0326) (0.0341)

High-technology exports 0.0070 0.0070
(0.0055) (0.0058)

Listed domestic companies 0.0322 0.0322
(0.0539) (0.0565)

GDP 0.0014 0.0014
(0.0051) (0.0053)

Revenue 0.0013 0.0013
(0.0053) (0.0055)

Merchandise imports  − 0.0617  − 0.0617
(0.1490) (0.1560)

Anderson canon. corr. LM statistic 5.010* NA
Observations 106 106
Number of countries 17 17
R-squared  − 0.343 NA
Constant NA 3.860***

NA (0.226)
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find that national entrepreneurial dynamism is positively related to GVC par-
ticipation and that IPR protection and R&D employment are boundary condi-
tions of the aforementioned relationship. Specifically, the focal positive relation-
ship is stronger among countries with lower levels of IPR protection and smaller 
amounts of R&D employment. These findings suggest that entrepreneurship 
contributes to GVC participation and that the contributor effect will be stronger 
in countries that have weaker IPR protection and smaller R&D employment. 
This study contributes to the research on the NIS-GVC relationship by encom-
passing entrepreneurship into NISs and examining the interactive effect of dif-
ferent NIS elements. Therefore, it supplements NISs with individual agencies, 
helping answer why some countries with weak institutions still improve GVC 
participation.

Table 6   Estimation results of robustness tests for IPR protection (alternative measure)

+ p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001, standard errors in parentheses

GVC participation

Model 1 Model 2 Model 3

High-technology exports  − 0.0002 0.0025 0.0028
(0.0031) (0.0032) (0.0031)

Listed domestic companies 0.0543+ 0.0406 0.0354
(0.0323) (0.0320) (0.0309)

GDP  − 0.0047*  − 0.0002  − 0.0003
(0.0019) (0.0023) (0.0022)

Revenue 0.0028*** 0.0023 0.0019
(0.0007) (0.0028) (0.0027)

Merchandise imports 0.186* 0.122 0.228**
(0.0742) (0.0738) (0.0798)

National entrepreneurial dynamism 0.0058** 0.0164
(0.0021) (0.0154)

IPR protection 0.4210* 0.0868
(0.195) (0.288)

R&D employment 0.0048 0.0371
(0.0234) (0.0258)

National entrepreneurial dynamism * IPR protection  − 0.0086*
(0.0039)

National entrepreneurial dynamism * R&D employment  − 0.0041*
(0.0016)

Constants 4.248*** 2.333** 3.667**
(0.0659) (0.848) (1.231)

Observations 138 107 107
R-squared 0.236 0.310 0.375
Number of countries 18 15 15
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Theoretical Contributions

The theoretical contributions of this study are threefold. First, this study adds to the 
NIS literature by identifying the contributor role of entrepreneurship in promot-
ing GVC participation, supplementing NISs with an element of creative individual 
agency. Prior NIS literature has made progress in revealing the impact of institu-
tional and industrial structures on learning and innovation during GVCs (Nelson 
1993; Lema et  al. 2018, 2019). Specifically, the NIS literature generally empha-
sizes the set of institutions whose interactions determine the learning and innova-
tion opportunities in specific GVC settings (Jurowetzki et al. 2018), as institutions, 
policies, and infrastructures in the systems provide the foundation for knowledge 
transmission, diffusion, absorption and implementation (Haakonsson and Slepniov 
2018). However, the prior NIS literature explores the impact on GVCs mainly from 
a structure perspective, namely, the structure of NISs determines the value crea-
tion of knowledge, overlooking the role of creative individual agency such as entre-
preneurs in the systems (Hung and Whittington 2011). Based on the work of Acs 
et al. (2014), this study integrates national entrepreneurial dynamism into NISs. Our 
results indicate that entrepreneurship contributes to GVC participation, enhancing 
the predictive power of NIS theory for GVC-related activities by emphasizing the 
individual agency of NISs.

Second, this study contributes to the GVC literature by identifying a country’s 
internal driving force for GVC participation, revealing that entrepreneurship pro-
motes the DVAR of exported products by increasing their productivity, diversifica-
tion, and quality of domestic intermediary products. Specifically, previous studies 
focus on the impact of external factors on GVC participation, indicating the role of 
FDI and imported materials in improving DVAR (Amendolagine et al. 2019; Kee 
2015; Kee and Tang 2016). Our study provides empirical evidence for the positive 
impact of internal entrepreneurship on a country’s GVC participation, extending the 
existing findings about the positive relationship between entrepreneurs/new ventures 
and value creation in GVCs based on case studies (Sun et al. 2010; Te Velde et al. 
2006). Therefore, this study reveals a country’s internal avenue for promoting GVC 
participation, emphasizing the essential role of entrepreneurship in helping a coun-
try achieve more DVAR from participating in globalization.

Third, this study enriches the NIS-GVC relationship literature by identifying 
boundary conditions under which the positive relationship between entrepreneurship 
and GVC participation is greater by examining the interactive effect among NIS ele-
ments. Based on previous NIS studies (Nelson 1993; Lema et al. 2018, 2019), this 
study integrates entrepreneurship into NISs (Acs et al. 2014; Hung and Whittington 
2011; Radosevic 2007) and examines the interactive effect between entrepreneur-
ship and other elements (i.e., IPR protection and R&D employment) of NISs (Sam-
path and Vallejo 2018). The results indicate that the relationship between national 
entrepreneurial dynamism and GVC participation is stronger in countries with lower 
levels of IPR protection or smaller numbers of R&D employment. Therefore, this 
study implies that entrepreneurship can help a country mitigate the disadvantages 
in its institutional and industrial structure and improve GVC participation. In other 
words, the creative individual agency in NISs is an efficient internal driving force for 



916	 Z. Ma et al.

a country to acquire more DVAR from participating globalization despite its weak 
institutions, policies, and infrastructures. The findings provide explanations for the 
GVC participation of some developing countries, such as China and India, which are 
economies with underdeveloped institutional settings (Peng et al. 2017a, 2017b) but 
a high entrepreneurship rate (GEM 2019/2020).

Practical Implications

The practical implications of this study are threefold. First, policy makers can 
strengthen NISs by encouraging entrepreneurial activities, thus helping their coun-
try improve GVC participation during globalization. The building and refinement 
of national institutions, policies, and infrastructures are progressive, as these NIS 
elements are affected by history, geography, and social culture. In other words, refin-
ing the existing institutional and industrial structure is a relatively time-lasting and 
difficult process. Therefore, a country may need to invest much time and budget to 
enhance its NISs so that it can acquire an improvement in DVAR. However, dur-
ing the era of the internet, entrepreneurship is becoming easier, more affordable, 
and more feasible. The vitality of entrepreneurial activities can contribute to the 
improvement of NISs, subsequently promoting their capability for better learning 
and innovation and acquiring superior GVC participation performance.

Second, managers should pay more attention to the national internal avenue for 
GVC participation. During the current GVCs, many countries, especially develop-
ing countries, have a large proportion of participation in GVCs while acquiring a 
relatively low DVAR and having difficulty in enhancing GVC participation. Tradi-
tionally, a country’s GVC participation mainly depends on external factors such as 
FDI and imported materials (Amendolagine et al. 2019; Kee 2015; Kee and Tang 
2016), leading to this country having a passive state in globalization. In this con-
text, a country is likely to suffer from ‘GVCs low-locked’ or the ‘internationaliza-
tion trap’, which refers to a phenomenon in which a country heavily participates in 
GVCs but gains a very small amount of DVAR. The finding of the positive impact of 
national internal entrepreneurial activities on GVC participation reveals an alterna-
tive path for a country to acquire DVAR when it participates in globalization. There-
fore, managers ought to focus more on their country’s internal activities that can 
promote GVC participation.

Third, policy makers should focus on both structure and individual agency when 
they decide to enhance their country’s NISs, which can help improve the efficiency 
of learning and innovation to achieve better coevolution with GVCs. An efficient 
system relies on the coordination and coupling of its elements to support better glo-
balization. For NISs, the institutional and industrial structure relates to the trans-
mission and dissemination of knowledge, and the creative individual agency also 
induces the series of value creation improvement activities by strengthening the 
effect of knowledge spillover. This study finds the substituting effect of entrepre-
neurship on IPR protection or R&D employment, revealing that entrepreneurs can 
help a country overcome its weaknesses in institutions or infrastructures. There-
fore, shaping a favorable institutional and industrial structure and encouraging more 
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entrepreneurial activities contribute to the construction of more solid NISs that 
support GVC participation. In particular, developing economies can support high-
quality entrepreneurship to reduce the negative impact of weak institutional settings 
when they intend to acquire more DVAR from globalization participation.

Limitations and Future Research Directions

There are several limitations in our study, but they offer directions for future 
research opportunities. First, we use data from 20 countries over a span of 9 years. 
After matching data from GEM and UIBE, we eventually obtained a relatively small 
sample size. Although the sampling distribution captures enough variance, future 
research can use GVC participation data from other sources that enable a relatively 
larger sample to be collected. Second, we explore the contingent effects of IPR pro-
tection and R&D employment in the entrepreneurship–GVC participation relation-
ship, indicating that entrepreneurship is an alternative way to acquire GVC partici-
pation for countries or regions facing disadvantages in institutions or infrastructure. 
However, we lack an examination of other boundary conditions of entrepreneur-
ship–GVC participation. Thus, future research can explore more contingent roles to 
enrich the findings on the NIS–GVC relationship. Third, instead of national entre-
preneurial dynamism, factors such as ‘the theft of technology’ may also facilitate 
firms’ participation to GVCs, which then may bias some results in the paper. Due to 
data limitation, this study did not control for this. Future research may include proxy 
variables such as ‘technology lawsuits’ or ‘technology litigation’, when available, 
to reduce the bias. Fourth, we examine the entirety of entrepreneurial activities of a 
country, lacking a deeper exploration of which specific type of entrepreneurship has 
mainly driven GVC participation. Future research can focus on the impact of differ-
ent types of entrepreneurship on GVC participation.

Funding  This study was funded by University of San Francisco China Business Studies Initiative.
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