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Both entrepreneurship and innovation play a key role for business growth and economic 
development and are conceptually highly intertwined. Both fields have received extensive 
attention that has resulted in a large number of publications. The aim of this work is to 
provide an overview on the coevolution of entrepreneurship and innovation over the last 
decades, with particular attention to recent research trends. To track the evolution at the 
intersection of both fields, we employ a bibliometric analysis, which allowed us to identify 
the key concepts, the backbone of research, and to provide a systematic classification of 
main research themes diagnosed including: 1) entrepreneurial innovation and digital 
transformation, 2) sustainable innovation and entrepreneurship, 3) product innovation 
and knowledge, 4) entrepreneurial orientation and leadership, and 5) regional 
entrepreneurship and innovation (innovative entrepreneurship and historical roots). The 
findings of this bibliometric review are reported in the form of a knowledge graph that 
represents the results obtained in terms of the knowledge base (key terms), knowledge 
domains, and knowledge evolution (themes and bursts), based on which themes for future 
research are suggested. 

Introduction 

The conceptual relationship of entrepreneurship and in-
novation can be traced back to Schumpeter (1934), who 
first described the nexus between entrepreneurs and inno-
vation in theory and viewed the entrepreneur as an inno-
vator (Zhao, 2005). In his seminal work, Schumpeter (1934) 
highlighted that innovation plays a crucial role in economic 
growth as entrepreneurs seek opportunities, and innova-
tions provide the instrument through which they might 
succeed by exploiting change as an opportunity for a dif-
ferent business or a different service (Drucker, 2006). En-
trepreneurship, as a process, involves capturing ideas, con-
verting them into products (and/or services) and then 
building a venture to take the product to market (Alemany 
et al., 2021; D. Johnson, 2001). For an entrepreneurial ven-
ture to achieve commercial success, innovation requires en-
trepreneurial capacity, to make the necessary infrastructure 
and capital (Herbig et al., 1994), and has to address market 
needs (Zhao, 2005). This is especially relevant for small 
businesses, as they represent the backbone of most national 
economies, most nascent entrepreneurs start as small busi-
nesses, and even incumbent small businesses continually 
have to follow an innovation strategy to grow and survive. 

According to Drucker (2006), a systematic approach is re-
quired to integrate entrepreneurship and innovation into 
studies as they are systematic behaviours (Schmitz et al., 
2017). Ever since the early work of Schumpeter (1934), the 
fields of entrepreneurship and innovation have drawn ex-
tensive attention and produced a vast number of publica-
tions (Autio et al., 2014; Brazeal & Herbert, 1999; Brem, 
2011; Landström et al., 2015; Schmitz et al., 2017). How-
ever, the research landscape is complex and difficult to 
oversee. Hence, the purpose of this study is to organize the 
literature by identifying research concepts, concerns, and 
trajectories that have contributed to the transformation of 
entrepreneurship and innovation overall, rather than focus-
ing on a specific concept, context or process. 

In particular, by using bibliometric tools, including per-
formance analysis, keywords (and bursts) analysis, citations 
analysis, and main path analysis, we provide an overview 
regarding the co-evolution of entrepreneurship and inno-
vation over the last few decades, with certain attention to 
recent research trends. The methodology applied in this 
paper, rather than utilizing a traditional type of literature 
review, allows for a less subjective investigation of knowl-
edge flow, and it is especially useful when the aim of analy-
sis is to determine the overlap between two (or more) fields 
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of study on a wide range of topics (Comerio & Strozzi, 
2019). After describing, evaluating, and monitoring the 
published research, and structuring the existing lines of re-
search (Glinyanova et al., 2021; Zupic & Čater, 2015), we 
contribute to the literature by developing a unifying, the so-
called knowledge graph, framework. At the intersection of 
entrepreneurship and innovation, this framework provides 
a big picture of key terms (knowledge base) and knowledge 
domains that are developed over time. The framework also 
highlights the key interlinked concepts overlapping with 
entrepreneurship and innovation literature, especially 
those that have been developing over recent years (e.g., sus-
tainability, social innovation, higher education, and SMEs). 
Based on the recognition of recent lines of research, we fi-
nally suggest directions for further research and provide in-
sight into the factors that managers, chiefly in SMEs, should 
consider with respect to performance enhancement in 
terms of innovation and entrepreneurship. 

Research Methodology 
Review Method 

Reviewing the current state of research is a major con-
tribution to a field, as it is intended “to provide a historical 
perspective of the respective research area and an in-depth 
account of independent research endeavours” (Mentzer & 
Kahn, 1995, p. 233). Compared to traditional methods of 
systematic literature review (Kraus et al., 2020; Tranfield 
et al., 2003), bibliometric analyses allow for the measure-
ment of scientific research activities based on publication 
and citation data and provide a more transparent under-
standing of potential knowledge development by identify-
ing the connectivity in the network of citations and refer-
ences (Colicchia & Strozzi, 2012; Garfield, 1979; Glinyanova 
et al., 2021; Zupic & Čater, 2015). Therefore, bibliometric 
tools help to investigate the research state and trends and 
to track knowledge creation and development in a quanti-
tative and, hence, more objective way (Hummon & Dereian, 
1989; Zupic & Čater, 2015). As researchers contribute to the 
literature on the grounds of previous knowledge, a biblio-
metric network analysis can assist in identifying a system of 
channels which transforms scientific knowledge (Colicchia 
& Strozzi, 2012). 

Bibliometric methods have drawn increased attention in 
different fields of research such as entrepreneurship (Baier-
Fuentes et al., 2019; Cornelius et al., 2006; Filser et al., 
2020; Hota et al., 2020; Kraus et al., 2020; Lampe et al., 
2019; Liñán & Fayolle, 2015; Martínez-Climent et al., 2018; 
Pellegrini et al., 2020; Rey-Martí et al., 2016; Schildt et 
al., 2006; Tiberius, Schwarzer, et al., 2020; Vallaster et al., 
2019) and innovation (Di Stefano et al., 2012; Fagerberg et 
al., 2012; Glinyanova et al., 2021; Randhawa et al., 2016; 
Tiberius, Rietz, et al., 2020). In this paper, we investigate 
the overall coevolution of both entrepreneurship and in-
novation fields by using bibliometric tools including per-
formance analysis, co-occurrence analysis of keywords and 
burst detection analysis, citations analysis, and main path 
analysis. This combination of tools has been experimented 
within different fields (e.g., Afeltra et al., 2021; Alerasoul 
et al., 2021; Comerio & Strozzi, 2019; Strozzi et al., 2017) 
and appeared to fit with our aim to understand the intersec-

Figure 1. Sample selection 

tion of entrepreneurship and innovation fields and identify 
key concepts, themes, and recent trends. It would certainly 
have been possible to use other bibliometric tools such as 
bibliographic coupling or co-citation analysis (individually 
or mixed with other tools), however, the usage of the above-
mentioned tools in this study was found to provide a desir-
able combination. 

Data collection and cleansing 

The initial search for the literature sample was con-
ducted in March 2021 on Scopus database, using the key-
words “innovat*” and “entrepreneur*”. We decided to use 
only the Scopus database because it is considered to have 
a wider and less selective coverage of many research fields, 
compared to other databases such as “Web of Science” 
(Mongeon & Paul-Hus, 2016). The use of more than one 
database usually does not generate better results (Harzing 
& Alakangas, 2016). The keywords were used as search 
terms in the ‘Title’ field in order to select the studies having 
‘entrepreneurship’ and ‘innovation’, and their derivatives, 
as their main target of research (Strozzi et al., 2017); the 
symbol asterisk (*) was used at the end of the terms to 
cover the derivatives of entrepreneurship and innovation, 
e.g. entrepreneurial, entrepreneurs, or innovative (Grana-
dos et al., 2011). The search yielded 3,310 documents. We 
included only ‘white literature’ (Adams et al., 2017). In par-
ticular, peer-reviewed journals were chosen as the main 
source of the review because of their high standards that 
result in top-quality articles with validated knowledge and 
higher impact (Light & Pillemer, 1984). The dataset was 
then modified by excluding conference proceedings, edi-
torial materials, book reviews, and meeting abstracts. We 
limited the results to the subject areas of “Business, Man-
agement and Accounting”, “Economics, Econometrics and 
Finance”, and “Social Sciences” and excluded non-English 
documents. The final sample extracted contained 1,685 ar-
ticles (Figure 1). We decided not to limit the results to pub-
lications addressing small businesses because the dataset 
would have been much smaller. Additionally, small busi-
nesses can learn from the coevolution of entrepreneurship 
and innovation in general, not only specified for small busi-
nesses. 
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Table 1. The number of papers by top 10 most productive authors (source: Scopus) 

Author Articles 

Guerrero M. 9 

Urban B. 8 

Urbano D. 8 

Kraus S. 7 

Link A.N. 7 

Wright M. 7 

Abramov R.A. 6 

Huggins R. 6 

Kuratko D.F. 6 

Bagheri A. 5 

Results 
Performance Analysis 

The first step in our bibliometric analysis consists of a 
performance analysis to provide an overall evaluation of the 
research field in statistical descriptive terms (Glinyanova 
et al., 2021; White & McCain, 1998; Yue & Wilson, 2004; 
Zupic & Čater, 2015). In particular, we assess the publica-
tions growth over time and identify the most productive and 
influential authors, countries, and journals. 

As shown in Figure 2, research on the interrelationship 
between entrepreneurship and innovation has grown sub-
stantially over time. In this graph, the publications in the 
first quarter of 2021 are excluded so as to have only full 
years of coverage. An increase in the publication numbers 
is especially evident over the last decade. In particular, the 
number of papers published in 2017 (136 papers) almost 
doubled by 2020 (263 papers). 

The top ten most productive authors in the sample of 
this work contributed to 69 papers; Guerrero is recognized 
as the most productive author by contributing to 9 papers 
(Table 1). 

Regarding the recent performance of authors in the sam-
ple, Figure 3 illustrates the network of the most influential 
authors (in terms of number of publications, citations, and 
the total strength of the citations links with other authors) 
over the last five years. In the network, generated in 
VOSviewer, out of 2,455 authors who published at least one 
paper between 2016-2021, 1,000 (by default) with the great-
est total link strength were selected, out of whom the most 
influential authors were recognized in the output. 

Concerning the productivity of authors (for the period 
2016-2021), Guerrero M. (8 articles), Urbano D. (7 articles), 
Abramov R.A. (6 articles), Kraus S. (5 articles), Sokolov M.S. 
(5 articles), Urban B. (5 articles), Bagheri A. (4 articles), Fer-
nandes C.I. (4 articles), McKelvey M. (4 articles), and Rat-
ten V. (4 articles), were recognized as the top ten most pro-
ductive authors, contributing to 4 or more papers during 
2016-2021. Moreover, the most highly cited author in the 
same period was found to be Kraus S., with 302 citations, 
followed by Lüdeke-Freund F. (Citations: 203), Urbano D. 
(Citations: 187), Schaltegger S. (Citations: 183), and Hansen 
E.G. (Citations: 183). Based on the total link strength (TLS), 

Figure 2. The number of published papers per year 
(source: Scopus) 

we also identified Kraus S. (TLS: 80), Urbano D. (TLS: 65), 
Bagheri A. (TLS: 57), Guerrero M. (TLS: 53), and Bouncken 
R.B. (TLS: 41) as the authors with strongest citations links 
with other authors. 

The most productive author in this network, Guerrero 
M., mainly co-authored with Urbano D. (second ranked 
most productive author). Entrepreneurship and Innovation 
in the academic setting, entrepreneurial universities, and 
social, entrepreneurial, and innovative organizations are at 
the core of her research (Guerrero & Urbano, 2017, 2019; 
Schmitz et al., 2017). 

Bringing the number of publications, citations, and TLS 
together, we note that Kraus S. has been the most influ-
ential author over the last five years. Digital entrepreneur-
ship, sharing economy, innovation ecosystem, and entre-
preneurial orientation are some of the key concepts in his 
works. Through a strong link with Bouncken R., he has also 
developed contributions to the literature of alliances and 
coworking spaces in relation to entrepreneurship and inno-
vation (Bouncken et al., 2016, 2020). 

The 1,685 articles in the sample were (co)authored by 
3,693 authors from 125 countries. Concerning country pro-
ductivity, US authors contributed 372 articles to the sample, 
UK authors 184, Spanish authors 146, Chinese authors 126, 
and German authors 77 (making up around 53% of all pa-
pers in our sample). Among the 125 countries, the ten lead-
ing countries each produced more than 50 articles and re-
ceived at least 1,000 citations. In terms of total citations/
total papers (TC/TP) at the intersection of entrepreneurship 
and innovation, Canada is positioned at the top of the list 
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Table 2. The top 5 most productive and influential journals (source: Scopus) 

Journal Papers Citations Total Citations/Total Papers 

Small Business Economics 41 2312 56 

Journal of Business Research 31 1113 36 

Sustainability 30 239 8 

Technological Forecasting & Social Change 26 674 26 

International Entrepreneurship & Management Journal 25 194 8 

Figure 3. Network of the most influential authors from 2016-2021 (generated in VOSviewer) 

in the sample, by receiving 48 TC/TP (2,522 citations per 52 
published articles) and is followed by the United States (35 
TC/TP), Germany (30 TC/TP), United Kingdom (28 TC/TP), 
Netherlands (26 TC/TP), France (24 TC/TP), Italy (23 TC/
TP), Australia (23 TC/TP), Spain (21 TC/TP) and China (13 
TC/TP). Regarding the co-country authorship strength (Ap-
pendix A), 53 countries (that met the threshold of at least 
5 articles published) were evaluated, and the United States, 
United Kingdom, Spain, China, France, Netherlands, Ger-
many, Finland, Italy, and Australia were identified, in this 
order, as the ten countries with the strongest total links. 

We also identified the five most productive journals, as 
illustrated in Table 2. The most productive journal, in terms 
of publishing papers that concern both entrepreneurship 
and innovation (by the end of 2020), is Small Business Eco-
nomics followed by Journal of Business Research, Sustain-
ability, Technological Forecasting & Social Change, and In-
ternational Entrepreneurship & Management Journal. In 
terms of citations, excluding 2021, the documents pub-
lished in Small Business Economics received the highest 
number of citations (2312), followed by the documents pub-
lished in Journal of Business Research (1113 citations), 
Technological Forecasting & Social Change (674 citations), 
Sustainability (239 citations), and International Entrepre-
neurship & Management Journal (194 citations) (Table 2). 
Regarding the TC/TP impact (excluding 2021), Small Busi-

ness Economics is first positioned by 56 TC/TP, followed 
by Journal of Business Research (36 TC/TP), Technological 
Forecasting & Social Change (26 TC/TP), Sustainability (8 
TC/TP), and International Entrepreneurship & Manage-
ment Journal (8 TC/TP) (Table 2) 

Analysis of Keywords 

Co-occurrence of Keywords 

The co-occurrence analysis of keywords was performed 
by building a co-word network (Callon et al., 1991). An im-
portant assumption behind this analysis is that the key-
words of a paper represent an adequate description of the 
content. It is particularly useful to detect research patterns 
and trends in a field by measuring the association strength 
of words (Ding et al., 2001). To do so, we analysed the 
co-occurrence of keywords, which appeared in papers pub-
lished between 2016-2021. By setting the VOSviewer’s cor-
responding threshold (van Eck & Waltman, 2010) to a min-
imum of nine occurrences, we identified the 70 most 
relevant keywords (out of 3,310 keywords) assigned to six 
clusters (Figure 4). 

The yellow-coloured cluster consists of the central terms 
of “innovation” and “entrepreneurship” connected to “cre-
ativity”, “culture”, “economic growth”, “entrepreneurs”, 
“institutions”, “open innovation”, and “technology”. The 
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Figure 4. Keyword co-occurrence network, 2016-2021 (generated in VOSviewer) 

cluster could be named “Innovation, Entrepreneurship, and 
Socio-economic factors”. It is worth mentioning that the 
links from the central keywords of this cluster (i.e., en-
trepreneurship and innovation) to the words of “entrepre-
neur”, “entrepreneurial orientation”, and “sustainability” 
in the other clusters appear to be the strongest. 

The biggest detected cluster includes several keywords 
such as “education”, “university sector”, higher education", 
“learning”, “entrepreneurial university”, “entrepreneurship 
education”, “technology transfer”, “research and develop-
ment”, “regional development”, “innovation system”, “in-
novation ecosystem”, “economic development”, and 
“emerging economies”. This cluster could be labelled “In-
novation Ecosystem and Regional Development”. 

The green-coloured cluster represents the concepts of 
“entrepreneurial orientation”, “market orientation”, “busi-
ness model innovation”, “innovativeness”, “product inno-
vation”, “innovation performance”, “absorptive capacity”, 
“firm performance”, “corporate entrepreneurship”, “indus-
trial performance”, and “SMEs”. This cluster could be called 
“Entrepreneurial orientation, Innovativeness, and Perfor-
mance”. 

The keywords of “sustainability”, “sustainable entrepre-
neurship”, and “sustainable development” are revealed in 
the purple-coloured cluster, linked to other words including 
“entrepreneur”, “knowledge”, “technological development” 
and “business development”. This cluster could be labelled 
“Sustainable Entrepreneurship”. 

The blue-coloured cluster consists of “innovative entre-
preneurship”, “entrepreneurial leadership”, “innovation ca-
pability”, “innovative behaviour”, “competitiveness”, “com-
petitive advantage”, “performance”, “gender”, and "India’. 

This cluster could be named “Innovative Entrepreneurship, 
Entrepreneurial Leadership, and Competitive Advantage”. 

And the smallest cluster shown by a light-blue colour 
represents the keywords of “social entrepreneurship”, “so-
cial innovation”, “social capital”, “human capital”, “entre-
preneurial ecosystem”, “technological innovation”, “tech-
nology adoption”, and “China”. This cluster could be called 
“Entrepreneurial Ecosystem, Social Entrepreneurship, and 
Technological Innovation”. 

The simultaneous appearance of the above keywords in 
several clusters represents a pattern of research that has 
been followed by researchers in the field. Therefore, each 
cluster characterized by a set of relationships can be inter-
preted based on a specific concern and concentration in the 
overall body of knowledge in the field. In our sub-sample 
covering the period 2016-2021, it can be inferred from the 
co-occurrence analysis of keywords that recent scientific re-
search is concerned overall about if/how external and in-
ternal environmental factors and resources in addition to 
firms’ orientations and processes towards innovative and 
sustainable entrepreneurship can lead to improved perfor-
mance, corporate and social entrepreneurship, regional de-
velopment, economic growth and development. The in-
creasing attention to this area of research in emerging 
economies such as China and India is also noticeable. Other 
keywords identified represent either research methodolo-
gies applied (e.g., conceptual framework, empirical analy-
sis, literature review, fsQCA) or some similar concepts to 
the ones that are already classified in the clusters including 
business, competition, firm performance, ecosystems, de-
velopment, and small and medium-sized enterprises. 
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Figure 5. Citation burst of keywords over time (generated in CiteSpace) 

Burst Detection of Keywords 

Keywords that wax and wane substantially over a period 
of time can be interpreted as burst terms that have received 
particular attention from the scientific community and 
hence can provide useful insights into past and emerging 
trends (Pollack & Adler, 2015). By using CiteSpace (Chen, 
2014), we identified 15 keywords with the strongest citation 
bursts (Figure 5), sorted in chronological order since 2002. 

The keyword bursts with the strongest intensities (above 
5) are “Entrepreneurialism” (strength: 11.7), “Sustainabil-
ity” (strength: 8), “Education” (strength: 7.79), “Product 
Innovation” (strength: 6.3), “Corporate Entrepreneurship” 
(strength: 6.21), and “Social Innovation” (strength: 5.96). 
Some keywords such as “Policy” (2002-2010), “Entrepre-
neurialism” (2005-2013), and “Social Innovation” 
(2015-2021) are recognized with longer citation bursts. This 
may signal the significant role and influence of the topics 
(related to these keywords) on the coevolution of entrepre-
neurship and innovation. It can also be observed that re-
search on the topics related to “Social Innovation” (started 
in 2015), “Sustainability” (started in 2018), and “Higher Ed-
ucation” (started in 2019) has continued to the present, im-
plying their recent forefront role in innovation-entrepre-
neurship research. 

Citation Analysis 

As illustrated in Appendix B, 1,349 papers in our sample 
have been cited at least once, and the h-index was found to 
be 85, i.e., 85 papers were cited at least 85 times (Hirsch, 
2005). The citations network of the 85 papers (represented 
by first authors) is shown in Appendix C, in which some 
works are highlighted due to their higher citations and 
stronger links. Table 3 represents the 20 most cited articles. 

The total citations of these 20 papers (8,733 citations) ac-
count for around 25 percent of total citations of the 1,685 
papers in the sample, 35,181 citations out of which 22,714 
citations were registered after 2017. 

Most studies reported in Table 3 were published before 
2010, and they mostly covered the fundamentals of the in-
teraction between entrepreneurship and innovation. The 
topics mainly discuss the importance of entrepreneurship 
and innovation in firms’ financial performance, industrial 
development, and economic growth, the role of contextual 
factors, the strategic aspects of entrepreneurship, the im-
pact of mental models and entrepreneurial orientation on 
entrepreneurial behaviours and innovativeness, and the 
traits of entrepreneurs and their role in innovativeness. The 
most recent work in the list concerns the role of new fi-
nancial alternatives in fuelling entrepreneurship. Entrepre-
neurial innovation, sustainable entrepreneurship, and sus-
tainable innovation are other important concepts that have 
received particular attention over the last decade. 

Due to their interdisciplinary and foundational nature, 
many of the highly cited articles appearing in Table 3 were 
published in journals with general (strategic) management 
and organization themes. However, some of the journals in 
the list are specialized in publishing entrepreneurial top-
ics, also covering the complementary area of innovation. 
The appearance of Sustainability journal among the most 
productive journals in the field can be explained by the in-
creased concern for sustainability issues and the growth of 
studies that investigate the nexus between sustainability 
and innovation as well as sustainability and entrepreneur-
ship. It is also observable in Table 3 that the sixth most 
cited paper in the list, published in the journal Business 
Strategy & the Environment (Scopus H-index: 94), is a sem-
inal work on the interactions between sustainable entrepre-
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Table 3. Top 20 most cited articles (source: Scopus) 

Year Document Title Authors Journal Title 
citations 

before 
2017 

citations 
2017-2021 

Total 
citations 

1982 

Innovation in 
conservative and 
entrepreneurial firms: 
Two models of strategic 
momentum 

Miller D., 
Friesen P.H. 

Strategic 
Management 

Journal 
996 348 1,344 

2001 

Culture and 
entrepreneurial 
potential: A nine country 
study of locus of control 
and innovativeness 

Mueller S.L., 
Thomas A.S. 

Journal of 
Business 

Venturing 
474 317 791 

1997 
Policy entrepreneurs and 
the diffusion of 
innovation 

Mintrom M. 
American Journal 

of Political 
Science 

503 224 727 

2005 

Entrepreneurship, 
innovation and economic 
growth: Evidence from 
GEM data 

Wong et al. 
Small Business 

Economics 
333 313 646 

2001 

An Empirical 
Investigation of the 
Effect of Market 
Orientation and 
Entrepreneurship 
Orientation Alignment on 
Product Innovation 

Atuahene-
Gima K., Ko A. 

Organization 
Science 

369 211 580 

2011 

Sustainable 
entrepreneurship and 
sustainability innovation: 
Categories and 
interactions 

Schaltegger S., 
Wagner M. 

Business Strategy 
& the 

Environment 
152 420 572 

2014 
Entrepreneurial 
innovation: The 
importance of context 

Autio et al. Research Policy 48 405 453 

2009 

What do business models 
do? Innovation devices in 
technology 
entrepreneurship 

Doganova L., 
Eyquem-

Renault M. 
Research Policy 152 205 357 

1995 

Metaphors and Mental 
Models: Sensemaking 
and Sensegiving in 
Innovative and 
Entrepreneurial 
Activities 

Hill R.C., 
Levenhagen 

M. 

Journal of 
Management 

240 113 353 

2011 

The role of entrepreneurs 
in firm-level innovation: 
Joint effects of positive 
affect, creativity, and 
environmental dynamism 

Baron R.A., 
Tang J. 

Journal of 
Business 

Venturing 
108 186 294 

2005 

When do incumbents 
learn from 
entrepreneurial 
ventures? Corporate 
venture capital and 
investing firm innovation 
rates 

Dushnitsky G., 
Lenox M.J. 

Research Policy 171 121 292 

2010 

The entrepreneur-
environment nexus: 
Uncertainty, innovation, 
and allocation 

York J.G., 
Venkataraman 

S. 

Journal of 
Business 

Venturing 
92 196 288 

2009 
Entrepreneurship, 
innovation, and 
corruption 

Anokhin S., 
Schulze W.S. 

Journal of 
Business 

Venturing 
88 200 288 
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Year Document Title Authors Journal Title 
citations 

before 
2017 

citations 
2017-2021 

Total 
citations 

2015 

New financial 
alternatives in seeding 
entrepreneurship: 
Microfinance, 
crowdfunding, and peer-
to-peer innovations 

Bruton et al. 
Entrepreneurship 

Theory & 
Practice 

23 260 283 

2007 

Technology 
entrepreneurs' human 
capital and its effects on 
innovation radicalness 

Marvel M.R., 
Lumpkin G.T. 

Entrepreneurship 
Theory & 
Practice 

110 168 278 

2007 

Entrepreneurial 
orientation of SMEs, 
product innovativeness, 
and performance 

Avlonitis G.J., 
Salavou H.E. 

Journal of 
Business 
Research 

144 128 272 

2006 

Entrepreneurship, 
innovation and industrial 
development: Geography 
and the creative field 
revisited 

Scott A.J. 
Small Business 

Economics 
178 80 258 

2000 

NGDOS as a moment in 
history: Beyond aid to 
social entrepreneurship 
or civic innovation? 

Fowler A. 
Third World 

Quarterly 
143 83 226 

2007 

Strategic 
entrepreneurship: 
Creating competitive 
advantage through 
streams of innovation 

Duane Ireland 
R., Webb J.W. 

Business 
Horizons 

102 117 219 

2008 
Why are some 
entrepreneurs more 
innovative than others? 

Koellinger P. 
Small Business 

Economics 
108 104 212 

neurship and sustainable innovation (Schaltegger & Wag-
ner, 2011). 

To gain a deeper understanding of the recent stream of 
research regarding entrepreneurship and innovation, we 
also extracted the top 20 most cited works that have been 
published within the last 5 years (Table 4). These works 
have received 1,703 citations out of the total citations of 
7,393 received by 970 articles published between 2016-2021. 
Compared to Table 3, in Table 4, it is possible to see a 
wider range of journals with different thematic interests 
from innovation specific journals (i.e., Creativity & Inno-
vation Management, and Industry & Innovation) to tourism 
(i.e., Tourism Management) and economics (i.e., Journal of 
Evolutionary Economics) journals. 

Notably, three out of the five most cited authors (Lüdeke-
Freund, Schaltegger, and Hansen) received their outstand-
ing work citations thanks to their joint contribution (the 
first ranked paper in Table 4) to the literature of sustainable 
innovation and entrepreneurship. 

As described above, research on sustainability in relation 
to entrepreneurship and innovation has received particular 
attention over the last decade (as also underlined in the 
burst detection analysis). The work by Schaltegger et al. 
(2016) at the top of the ranking, published in the journal 
of Organization & Environment (H-Index: 55), demonstrates 
the increasing interest in the interplay of entrepreneurship 
and innovation with respect to sustainability. 

The most recent publications in the list that are also po-
sitioned among the top 10 highly cited works (Table 4) are 
linked to the themes of agile business model innovation in 
digital entrepreneurship (Ghezzi & Cavallo, 2020), digital 
transformation of entrepreneurship and innovation (Nam-
bisan et al., 2019), and relational capabilities and value 
cocreation (Indriastuti, 2019). 

Main Path Analysis 

To find the ‘skeleton’ of studies and illustrate papers that 
have contributed substantially to the transfer of knowledge 
across both fields over time, we conducted a main path (MP) 
analysis by using Pajek software (Lucio-Arias & Leydes-
dorff, 2008). This method is used to identify major trajec-
tories in the so-called “biggest connected component” ex-
tracted from the large network of 1,685 papers (Hummon & 
Dereian, 1989). The communities in the MP network, recog-
nized by different colours in Figure 6, were detected by us-
ing the Louvain method, an algorithm to identify commu-
nities in large networks (Blondel et al., 2008). 

By reviewing all the papers (nodes) in the MP output, 
classified by different paths and colours, we identified and 
named five main clusters (themes) and 10 sub-clusters. 

Table 5 represents the references and key concepts cor-
responding to each sub-cluster and theme determined. The 
essence of each theme is briefly overviewed in the following 
sections. 
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Table 4. Top 20 most cited articles, published between 2016-2021 (source: Scopus) 

Year Document Title Authors Journal Title 
Citations 

before 
2017 

Citations 
2017-2021 

Total 
citations 

2016 

Business Models for 
Sustainability: A Co-
Evolutionary Analysis of 
Sustainable 
Entrepreneurship, 
Innovation, and 
Transformation 

Schaltegger 
et al. 

Organization & 
Environment 

3 180 183 

2018 

Fuzzy-set qualitative 
comparative analysis 
(fsQCA) in 
entrepreneurship and 
innovation research – the 
rise of a method 

Kraus et al. 

International 
Entrepreneurship 

& Management 
Journal 

0 119 119 

2016 

Entrepreneurial orientation 
and performance: Is 
innovation speed a missing 
link? 

Shan et al. 
Journal of 
Business 
Research 

1 116 117 

2019 

The digital transformation 
of innovation and 
entrepreneurship: Progress, 
challenges and key themes 

Nambisan 
et al. 

Research Policy 0 114 114 

2018 

Blockchain tokens and the 
potential democratization 
of entrepreneurship and 
innovation 

Chen Y. 
Business 
Horizons 

1 105 106 

2016 

Innovation, 
entrepreneurship, and 
restaurant performance: A 
higher-order structural 
model 

Lee et al. 
Tourism 

Management 
3 92 95 

2018 
Entrepreneurial cyclical 
dynamics of open 
innovation 

Yun et al. 
Journal of 

Evolutionary 
Economics 

0 93 93 

2020 

Agile Business Model 
Innovation in Digital 
Entrepreneurship: Lean 
Startup Approaches 

Ghezzi & 
Cavallo 

Journal of 
Business 
Research 

0 76 76 

2019 

Entrepreneurial 
innovativeness, relational 
capabilities, and value co-
creation to enhance 
marketing performance 

Indriastuti 
H. 

Humanities & 
Social Sciences 

Reviews 
0 75 75 

2017 

Innovative and sustainable 
business models in the 
fashion industry: 
Entrepreneurial drivers, 
opportunities, and 
challenges 

Todeschini 
et al. 

Business 
Horizons 

0 74 74 

2017 
Digital entrepreneurship: 
Innovative business models 
for the sharing economy 

Richter et 
al. 

Creativity & 
Innovation 

Management 
0 74 74 

2017 

The Schumpeterian 
entrepreneur: a review of 
the empirical evidence on 
the antecedents, behaviour 
and consequences of 
innovative 
entrepreneurship 

Block et al. 
Industry & 
Innovation 

0 73 73 

2016 
Entrepreneurial orientation 
in vertical alliances: joint 
product innovation and 

Bouncken 
et al. 

Review of 
Managerial 

Science 
6 66 72 
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Year Document Title Authors Journal Title 
Citations 

before 
2017 

Citations 
2017-2021 

Total 
citations 

learning from allies 

2016 

Corporate 
Entrepreneurship, 
Disruptive Business Model 
Innovation Adoption, and 
Its Performance: The Case 
of the Newspaper Industry 

Karimi & 
Walter 

Long Range 
Planning 

1 67 68 

2017 

Innovation and 
entrepreneurship in the 
academic setting: a 
systematic literature review 

Schmitz et 
al. 

International 
Entrepreneurship 

& Management 
Journal 

0 64 64 

2018 
On open innovation, 
platforms, and 
entrepreneurship 

Nambisan 
et al. 

Strategic 
Entrepreneurship 

Journal 
0 62 62 

2018 

The role of ICT and 
innovation in enhancing 
organizational 
performance: The 
catalysing effect of 
corporate entrepreneurship 

Yunis et al.. 
Journal of 
Business 
Research 

0 62 62 

2017 

The impact of Triple Helix 
agents on entrepreneurial 
innovations' performance: 
An inside look at 
enterprises located in an 
emerging economy 

Guerrero 
M., Urbano 

D. 

Technological 
Forecasting & 
Social Change 

0 60 60 

2018 

Entrepreneurial orientation 
and innovation in family 
SMEs: Unveiling the (actual) 
impact of the Board of 
Directors 

Arzubiaga 
et al. 

Journal of 
Business 

Venturing 
0 58 58 

2016 

Mission impossible? 
Entrepreneurial universities 
and peripheral regional 
innovation systems 

Brown R. 
Industry & 
Innovation 

3 55 58 

Entrepreneurial Innovation and Digital 
Transformation 

This theme represents a research path in the literature 
that chiefly concerns issues around ‘dynamics of digital en-
trepreneurship and innovation ecosystem’, ‘digitalization 
of innovation processes’, ‘business model innovation and 
digital entrepreneurship’, ‘ecosystem intermediaries’, and 
‘agile development and lean startup approaches’. As illus-
trated in Figure 6, this path starts with the work by Kenney 
(1986), discussing Schumpeter’s theory of innovation to ex-
amine the first ten years of the U.S. biotechnology industry 
and showing that the independent entrepreneur recognized 
by the earlier Schumpeter of The Theory of Economic Devel-
opment and Business Cycles was very active in the biotech-
nology industry; he showed that the earlier work described 
this industry more accurately by emphasizing the role of 
small firms rather than Schumpeter’s later work Capitalism, 
Socialism and Democracy by suggesting that the large estab-
lished firms pre-empted the role of small firms in innova-
tion. Another starting point of this path is the work of Hung 
& Whittington (2011), studying how strategies of framing, 
aggregating, and networking (F.A.N.) are used by entrepre-
neurial firms to build legitimacy, mobilize local resources, 

and reach out beyond the limitations of their immediate 
contexts. Later, the guest editors of the special issue of the 
journal of Research Policy on ‘Entrepreneurial Innovation: 
The Importance of context’ argued that it was necessary to 
integrate the National Systems of Innovation (with a focus 
on structures and institutions) with the entrepreneurship 
literature that had been mostly about the individual or the 
firm, through understanding the contexts within which en-
trepreneurial innovation occurs (Autio et al., 2014). In an-
other important work in the same path, Nambisan et al. 
(2019) focused on the role of digitalization in innovation 
and entrepreneurship and identified openness, affordances, 
and generativity as the key themes in the digital transfor-
mation of innovation and entrepreneurship. 

The role of innovation ecosystem in digital entrepre-
neurship (Beliaeva et al., 2019), the impact of agile business 
model innovation on digital entrepreneurship (Ghezzi & 
Cavallo, 2020), the role of ecosystem intermediaries in the 
configuration of social entrepreneurship identities in social 
purpose organizations and their business model innova-
tions (Guerrero et al., 2020), the linkage between entrepre-
neurial innovation and effectual logic (Ghorbel et al., 2021), 
and the technological and organizational drivers of trans-
formation towards digitalization of innovation processes 
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Table 5. Main Path clusters, sub-clusters, and key concepts 

MP Clusters 
MP sub-
Clusters 

Representative References Key concepts 

Entrepreneurial 
innovation and 
digital 
transformation 

Black 

Beliaeva et al. (2019); Ghezzi & 
Cavallo (2020); Guerrero et al. (2020); 
Endres et al. (2021); Ghorbel et al. 
(2021) 

Digital entrepreneurship, Agile business model 
innovation, Innovation ecosystem, 
Entrepreneurship ecosystem, Social 
innovations, Lean startup 

Dark 
green 

Kenney (1986); Hung & Whittington 
(2011); Autio et al. (2014); Bruton et 
al. (2015); Nambisan et al. (2019) 

Entrepreneurial innovation, Digital 
transformation, Entrepreneurial ecosystems, 
Innovation systems, Institutional 
entrepreneurship, Schumpeterian innovation, 
Entrepreneurial finance 

Sustainable 
innovation and 
entrepreneurship 

Blue 

Johnson (2001); Zhao (2005); 
Schaltegger & Wagner (2011); 
Schaltegger et al. (2016); Presenza & 
Messeni Petruzzelli (2019); 
Lüdeke‐Freund (2020); 
Matzembacher et al. (2020); Haftor & 
Costa Climent (2020) 

Sustainability innovation, Sustainable 
entrepreneurship, Business model innovation, 
Ecological sustainability, Industrial 
entrepreneurship, Institutional 
entrepreneurship, Digital transformation; 
Entrepreneurialism 

Product 
innovation and 
Knowledge 

Carmine 
Yoon et al. (2018); Leonidou et al. 
(2020); Piñeiro-Chousa et al. (2020); 
Beynon et al. (2021) 

Knowledge, Stakeholder engagement, 
Government intervention, Innovation 
management, Entrepreneurship development, 
Innovative nascent entrepreneurship 

Light 
Purple 

Atuahene-Gima & Ko (2001); Salavou 
& Lioukas (2003); Avlonitis & Salavou 
(2007); Soriano & Huarng (2013) 

Product innovation, Entrepreneurship 
orientation, Market orientation, Knowledge 
industries, SMEs 

Entrepreneurial 
orientation and 
leadership 

Red 
Bagheri et al. (2020b); Bagheri et al. 
(2020a); Akbari et al. (2020); Iqbal et 
al. (2020) 

Entrepreneurial leadership, Innovation work 
behaviour, Creative self-efficacy, Employee 
innovative behaviour, Psychological safety, 
Affective commitment 

Orange 

Miller & Friesen (1982); Kreiser & 
Davis (2010); Huang et al. (2014); 
Kollmann & Stöckmann (2014); 
Bagheri (2017) 

Entrepreneurial orientation, Innovative 
behaviour, Performance Entrepreneurial firms, 
innovativeness, Risk taking, Proactiveness, 
Exploitative innovation, Exploratory innovation, 
Entrepreneurial leadership, Environmental 
dynamism, Opportunity recognition 

Regional 
entrepreneurship 
and innovation 
(innovative 
entrepreneurship 
and historical 
roots) 

Light 
green 

Beugelsdijk (2007); Koellinger (2008); 
Block et al. (2013) 

Regional innovativeness and growth, 
Entrepreneurial culture, Business opportunities, 
Knowledge spillovers, Commercialization of 
knowledge 

Dark 
purple 

Marcati et al. (2008); Baron & Tang 
(2011); Ahlin et al. (2014) 

Entrepreneurs’ innovativeness and personality, 
Entrepreneurial self-efficacy, Entrepreneurs’ 
Creativity, Entrepreneurs’ affect (feelings and 
emotions), Innovative behaviour 

Pink 

Block et al. (2017); Darnihamedani et 
al. (2018); Fritsch & Wyrwich (2018); 
Fritsch et al. (2019); Del Monte et al. 
(2020) 

Innovative entrepreneurship, Regional 
knowledge, entrepreneurship-facilitating 
culture, Schumpeterian entrepreneur, Start-up 
costs, Corporate taxes, Personal income taxes, 
Innovative start-ups 

(Endres et al., 2021), are the main issues studied in the 
other papers that emerged in the sub-path. Regarding the 
entrepreneurship contextual factors, new alternatives in 
funding entrepreneurship (microfinance, crowdfunding, 
and peer-to-peer innovations) is the topic of another work 
appearing in this path (Bruton et al., 2015). 

Sustainable Innovation and Entrepreneurship 

This research path starts with a paper, which can be con-
sidered one of the pioneering attempts to bring clarity to 
the usage of the terms of innovation and entrepreneurship 
(D. Johnson, 2001). The complementary nature of entre-
preneurship and innovation was then discussed through a 

qualitative approach (Zhao, 2005). Research at the inter-
actions between innovation and entrepreneurship contin-
ues and enters a new phase in which sustainability concerns 
are highlighted. These concerns are addressed in the follow-
ing theoretical works by focusing on how sustainable en-
trepreneurship is positioned in relation to sustainability in-
novation (Schaltegger & Wagner, 2011) and how business 
model innovations undertaken by companies contribute to 
a sustainability transformation of markets (Schaltegger et 
al., 2016). The latter work is positioned in the path as a 
critical node that has been directly cited by the four papers 
at the end of the local path (the most recent ones). Out 
of the four papers, Lüdeke‐Freund (2020) is recognized as 
another conceptual work that explains how sustainability 
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Figure 6. Main Path extracted from the biggest connected component 
Note: Each node represents a paper which is labelled by the last name of the first author and the publication year. 

product and/or process innovations require and thus moti-
vate novel or modified business models to enter and diffuse 
in the market and finally to create business cases. The other 
three papers are case-study based works that (1) provide ev-
idence on how sustainable entrepreneurs develop innova-
tive business models to achieve environmental, social, and 
financial goals by overcoming their hybridity-related ten-
sions (Matzembacher et al., 2020), (2) give an understand-
ing of the main motivations and mechanisms that support 
the introduction of innovative business models by chef-en-
trepreneurs (Presenza & Messeni Petruzzelli, 2019), and (3) 
report results from a longitudinal case study of an industrial 
firm that has pursued development efforts to create a suc-
cessful new offering that significantly reduces CO2 emis-
sions (Haftor & Climent, 2021). 

Product Innovation and Knowledge 

The core of this compound local path is mainly repre-
sented by product innovation and knowledge studies and 
starts with the seminal work by Atuahene-Gima & Ko (2001) 
who examined the impact of market and entrepreneurship 
orientations alignment on product innovation activity and 
performance and provided empirical evidence on the signif-
icant role of the interaction between market and entrepre-
neurship orientations in fostering product innovation and 
its outcomes. The findings of the next study (Salavou & Li-
oukas, 2003) showed that SMEs taking proactive behaviour 
and having risk-taking posture assumed by top manage-
ment are more likely to introduce radical product innova-
tions, postulating that in SMEs “the notion of entrepre-
neurial-push outweighs both market-pull and 
technology-push arguments” (Salavou & Lioukas, 2003, p. 
94). Furthermore, Avlonitis & Salavou (2007) built evidence 

concerning the way SMEs (classified according to entre-
preneurial orientation, i.e., active and passive) approach 
product innovativeness to achieve higher levels of product 
performance. They specifically found that “entrepreneurial 
attitude instilled in active entrepreneurs as compared with 
passive entrepreneurs is mirrored in new product introduc-
tions, which embody in their characteristics higher unique-
ness; an ingredient found to act as an important contributor 
to product performance” (Avlonitis & Salavou, 2007, p. 573). 

‘Innovation and entrepreneurship in knowledge indus-
tries’ is the topic of the next work that is a summary of 
papers published in a special issue in the Journal of Busi-
ness Research (Soriano & Huarng, 2013). It is then cited 
by a paper (Yoon et al., 2018), which emerged in the sub-
path (shown in carmine colour) that is a point of conjunc-
tion between the above-mentioned studies (shown in light-
purple colour) and three other recently published papers 
in which the concept of knowledge is clearly highlighted. 
These papers specifically aimed at (1) understanding the 
role of government in transforming scientific and techno-
logical knowledge into innovative nascent entrepreneur-
ship (Yoon et al., 2018), (2) reviewing the current research 
front at the intersection of innovation, entrepreneurship, 
and knowledge (Piñeiro-Chousa et al., 2020), (3) providing 
a conceptual framework (through a systematic review) to 
provide a deeper understanding of how stakeholder engage-
ment can influence innovation management and subse-
quent entrepreneurship development (Leonidou et al., 
2020), and (4) the most recent one (Beynon et al., 2021) 
entitled ‘Innovation and the knowledge-base for entrepre-
neurship: investigating SME innovation across European 
regions using fsQCA’ that sought “to test the multi conjunc-
tional nature of SME innovation against a range of condi-
tions of potential relevance, those conditions having dif-
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fering requirements in terms of SMEs generating internal 
innovation as compared to generating it via networks and 
building external links” (p. 18). 

Entrepreneurial Orientation and Leadership 

This compound local path is linked to the ‘product in-
novation and knowledge’ theme in that, as illustrated in 
Figure 6, both paths are sourced from the seminal work by 
Miller & Friesen (1982) who compared and tested two mod-
els of product innovation in conservative and entrepreneur-
ial firms. The next work in the same path (orange-coloured 
path), citing Miller & Friesen (1982), provides a theoreti-
cal framework explaining how organizations can maximize 
their organizational level of performance by utilizing an en-
trepreneurial orientation (Kreiser & Davis, 2010). In the 
same vein, Kollmann & Stöckmann (2014) examined the 
mediating role of exploratory and exploitative innovations 
(reflecting entrepreneurial behaviour) in the relationship 
between entrepreneurial orientation and performance. 
Also, by using exploratory and exploitative innovations as 
mediating variables, Huang et al. (2014) investigated the 
relationship between entrepreneurial leadership and new 
venture performance. The next work also highlights the im-
portance of entrepreneurial leadership and provides empir-
ical evidence on the effectiveness of entrepreneurial leader-
ship in enhancing innovation work behaviour of employees 
in high-tech SMEs (Bagheri, 2017). 

The first node appearing in the sub-path (red colour) is 
still focused on the relationship between entrepreneurial 
leadership and innovation work behaviour. It takes into ac-
count the mediating role of individual and team creativity 
self-efficacy and suggests that CEOs, playing the role of en-
trepreneurial leaders by enhancing employees’ individual 
and team creativity self-efficacy, can improve their innova-
tion work behaviour (Bagheri, Akbari, et al., 2020). Bagheri, 
Newman, et al. (2020), drawing on social cognitive theory, 
empirically examined “whether creative self-efficacy and 
passion for inventing explain the process by which the en-
trepreneurial leadership of CEOs influences employees’ in-
novative behaviour in high-technology new ventures” (p. 
1). Similarly, Akbari et al. (2020) found that employees’ cre-
ative self-efficacy and leaders’ support for innovation play 
a mediating role in the relationship between entrepreneur-
ial leadership and innovation work behaviour. Iqbal et al. 
(2020) also found a positive relationship between entrepre-
neurial leadership and employee innovative behaviour and 
contributed to the literature by showing that this relation-
ship is mediated simultaneously through affective commit-
ment, creative self-efficacy and psychological safety. 

Regional Entrepreneurship and Innovation 
(Innovative Entrepreneurship and its Historical 
Roots) 

This theme, which appears at the bottom of the MP out-
put (Figure 6), includes three sub-themes or communities 
distinguished by three different colours. 

‘The role of SME entrepreneurs’ innovativeness and per-
sonality in the adoption of innovations’ (Marcati et al., 
2008) and ‘The role of entrepreneurs in firm-level innova-

tion: Joint effects of positive affect, creativity, and envi-
ronmental dynamism’ (Baron & Tang, 2011) are the topics 
of two papers emerging in the purple-coloured sub-path. 
Both papers are later cited by Ahlin et al. (2014) in the 
same community, which is entitled ‘Entrepreneurs’ creativ-
ity and firm innovation: the moderating role of entrepre-
neurial self-efficacy’. These three works, recognizable to-
gether as one of the sub-themes under the theme of 
regional entrepreneurship and innovation, are chiefly con-
cerned with entrepreneurs’ innovativeness, personality and 
innovative behaviour. 

The role of individual and environmental factors in en-
trepreneurs’ (product) innovativeness, and subsequently in 
economic growth, is parallelly addressed by researchers in 
another sub-theme (observable in light-green colour) in the 
same local path. The findings of Beugelsdijk (2007) show 
that regions that have experienced higher economic growth 
rates have an entrepreneurial culture. Cultural features, 
however, along with the institutional setting, jointly deter-
mine the allocation of entrepreneurial activity (Beugelsdijk, 
2007). The role of policy makers to improve the general 
entrepreneurial atmosphere needs to be complemented by 
changing regulations and the formal rules regarding entre-
preneurial behaviour (Beugelsdijk, 2007). Both individual 
factors and the environment in which the individuals act 
(e.g., education, employment status, and self-confidence) 
are significantly associated with entrepreneurial innova-
tiveness at the individual level (Koellinger, 2008). The re-
search findings also suggest that a large amount of com-
mercializable new knowledge must be generated by human 
agents in a society different from the entrepreneur 
(Koellinger, 2008) and that a high rate of entrepreneurship 
can increase the chances that knowledge will become new-
to-the-market innovation (Block et al., 2013). 

The above-mentioned sub-paths are merged into an-
other sub-path (pink-coloured) that is mainly concerned 
with the impact of contextual (historical) factors on (inno-
vative) entrepreneurship. It begins with a review of empir-
ical evidence on antecedents, behaviour, and consequences 
of innovative entrepreneurship (Block et al., 2017) and con-
tinues with a cross-country study that concludes that coun-
tries with high levels of start-up costs seem to have a higher 
share of innovative entrepreneurship (Darnihamedani et 
al., 2018). The next two related research works were con-
ducted in Germany; one examines the impact of entrepre-
neurship culture and the historical knowledge base of a 
region on current levels of new business formation in inno-
vative industries (Fritsch & Wyrwich, 2018), and the other 
investigates historical roots of entrepreneurship-facilitat-
ing culture and innovation activity (Fritsch et al., 2019). By 
referring to the results of these studies, the findings of the 
last identified paper (Del Monte et al., 2020) in the local 
path (the most recent one) support the idea that character-
istics of past cultural environment like a long-lasting cul-
ture of entrepreneurship, the regional knowledge base, and 
the level of human capital can lead to high long-term rates 
of regional formation of new businesses, and finally to in-
novation and economic growth. 
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Discussion, Implications, and Limitations 
Discussion 

The aim of this study was to track the co-evolution of in-
novation and entrepreneurship over the last few decades. In 
this regard, by using bibliometric tools, the significant in-
terdisciplinary concepts and contributions to the literature 
were identified and main domains and strands of research 
were detected. The knowledge base, knowledge domains, 
and knowledge evolution relating to entrepreneurship and 
innovation were analysed and then integrated into an en-
trepreneurship-innovation knowledge graph (Shi & Liu, 
2019), as shown in Figure 7, that “can help to comprehen-
sively understand the knowledge framework and spatiotem-
poral development” (Yang et al., 2021), and based on which 
directions for future research are suggested. 

The co-occurrence analysis of keywords (from 
2016-2021) resulted in the identification of six clusters. 
Some clusters reflect innovation and entrepreneurship 
mainly with regard to firms’ internal managerial and orga-
nizational aspects (inside-out), such as entrepreneurial ori-
entation, entrepreneurial leadership, creativity, innovation 
capabilities, absorptive capacity, product innovation, busi-
ness model innovation, corporate entrepreneurship, inno-
vative entrepreneurship, social entrepreneurship, sustain-
able entrepreneurship, innovation and firm performance. 
The other clusters chiefly represented concepts that affect 
firms’ performance in terms of innovation and entrepre-
neurship including culture, social capital, higher education, 
(national/regional) innovation eco/system, and entrepre-
neurship ecosystem. 

Furthermore, the burst analysis of keywords demon-
strated that social innovation, sustainability, and higher ed-
ucation are among the concepts that represent the most 
recent strands of research in entrepreneurship and innova-
tion, which demonstrates the growing importance of entre-
preneurship-innovation research at societal, environmen-
tal, and regional levels. 

Reviewing the highly cited papers, reported in the sec-
tion of citations analysis, allowed us to recognize some of 
the most important concepts, theories, and empirical stud-
ies that have substantially contributed to the development 
of entrepreneurship-innovation scientific research. The im-
pact of entrepreneurial orientation (linked to market ori-
entation) as well as entrepreneurs’ traits in innovative and 
entrepreneurial behaviour, on the one hand, and the role 
of contextual factors such as (entrepreneurial) culture and 
knowledge in innovation, creation of new businesses, and 
economic growth, on the other hand, were identified as two 
important areas of research on entrepreneurship and inno-
vation. The concepts of corporate entrepreneurship, strate-
gic entrepreneurship, entrepreneurial innovation, innova-
tive entrepreneurship, sustainability innovation, 
sustainable entrepreneurship, academic entrepreneurship, 
Triple Helix, digital entrepreneurship, business models for 
sustainability, and agile business model innovation were 
found to be shaped and significantly improved over the last 
two decades (most of which are highlighted in recent years). 

By integrating the frequently used keywords, keywords 
underlined as bursts, and concepts appearing in the citation 
analysis and also main path analysis, we classified the im-

portant keywords as the knowledge base, upon which eleven 
domains of research (knowledge domains) were clustered in-
cluding: 1) Schumpeterian entrepreneur, innovation, and 
environmental dynamics; 2) entrepreneurship education 
and entrepreneurial university; 3) innovation and entrepre-
neurship ecosystems; 4) digital entrepreneurship and trans-
formation; 5) entrepreneurial orientation, innovativeness, 
and (corporate entrepreneurship) performance; 6) knowl-
edge, stakeholder engagement, and innovative entrepre-
neurship; 7) sustainability innovation, business model in-
novation and sustainable entrepreneurship; 8) strategic 
entrepreneurship, innovation and competitive advantage; 
9) entrepreneurial leadership and innovation work behav-
iour; 10) entrepreneurs’ personality traits and innovative-
ness; and 11) social innovation and entrepreneurship (see 
Figure 7). 

The main paths identified through the Main Path analy-
sis helped to gain an understanding of the research skeleton 
and knowledge evolution at the intersection of entrepreneur-
ship and innovation that provided five main research 
themes: 1) entrepreneurial innovation and digital transfor-
mation; 2) sustainable innovation and entrepreneurship; 3) 
product innovation and knowledge; 4) entrepreneurial ori-
entation and leadership; 5) regional entrepreneurship and 
innovation (innovative entrepreneurship and historical 
roots). This picture was further clarified through the recog-
nition of the very recent trends determined by the Burst de-
tection analysis, i.e., social innovation, sustainability, and 
higher education. 

Implications for Research and Practice 

The existing lines of research discussed above repre-
sented by knowledge base, knowledge domains, and knowl-
edge evolution, can also be used to define potential themes 
for future research (Figure 7) while at the same time they 
can provide implications for practice. Innovative sustain-
able business models, sustainable entrepreneurial ecosys-
tems, entrepreneurial innovation and digital transforma-
tion, knowledge-intensive innovative entrepreneurship, 
economic and social open innovation and entrepreneur-
ship, entrepreneurial leadership and employee innovation 
behaviour, entrepreneurial orientation, innovation and sus-
tainability, innovative entrepreneurship education and aca-
demic entrepreneurship, digital innovation and venturing, 
and innovation and entrepreneurship in SMEs were sug-
gested as research topics that can significantly shape future 
research work at the intersection of innovation and entre-
preneurship. They may mainly signal the growing need for 
more effective dimensional integration of the ‘triple bot-
tom line’ (Elkington, 1997) by redefining innovative and en-
trepreneurial practices in that they not only bring fruitful 
performance results for organizations, but they also proac-
tively address the social and environmental facets of pros-
perity in favor of stakeholders and in a broader context 
(Nidumolu et al., 2009; Obal et al., 2020; Parmar et al., 
2010; Porter & Kramer, 2011; Porter & van der Linde, 1995; 
Prahalad & Hart, 2002). This implies the crucial importance 
of innovative business models for sustainability, strength-
ened regional and national systems that support sustain-
ability-oriented innovation and entrepreneurship, and 
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Figure 7. Knowledge graph (entrepreneurship and innovation) 
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Triple Helix agents and interactions that foster innovative 
entrepreneurship and entrepreneurial innovation in the 
context of sustainable development. 

Sustainable innovation and entrepreneurship in SMEs 
can be considered a topic that provides opportunities for 
further research in the coming years. The internal and ex-
ternal drivers and barriers of sustainability-oriented inno-
vation and entrepreneurship practices in different types of 
SMEs (e.g., family SMEs), within different contexts, could 
be further examined (M. P. Johnson & Schaltegger, 2016; 
Kasiri et al., 2020). In this vein, investigating the role of 
sustainability management tools in the improvement of or-
ganizational learning, innovativeness, and entrepreneurial 
performance in SMEs is recommended (M. P. Johnson & 
Schaltegger, 2016). Future research could also benefit from 
further exploration of the gap between awareness and ap-
plication of sustainability tools by SME managers in order 
to provide insight on how to close these value-action gaps 
to finally provide support in accelerating sustainability in-
novations (M. P. Johnson & Schaltegger, 2016). Regarding 
entrepreneurial practices, several opportunities can be cre-
ated through digitalization, of which entrepreneurs need to 
be aware to be ready for sustainable innovations (Kraus et 
al., 2019). 

As suggested by the guest editors of the Research Policy 
special issue on ‘Entrepreneurial Innovation: The Impor-
tance of context’, it would be a significant academic advance 
to integrate the National Systems of Innovation, which are 
chiefly focused on structures and institutions, with entre-
preneurship literature, which has been mostly concentrated 
on the individual or the firm, through understanding the 
contexts within which entrepreneurial innovation occurs 
(Autio et al., 2014). 

How specific forms of knowledge facilitate innovation 
and entrepreneurship and ultimately lead to economic 
growth has been found to be an important research avenue 
in which several unexplored research themes exist and need 
attention (Piñeiro-Chousa et al., 2020). In addition, it is 
recommended to address the question of how policies can 
support learning and knowledge in young organizations and 
how they can develop effective links and networks able to 
help new ventures to use and absorb the knowledge needed 
for their innovative activities (Piñeiro-Chousa et al., 2020). 
It has been pointed out that an excessive focus on innova-
tion has led policymakers to promote new knowledge and 
R&D while paying less attention to the commercialization 
and business creation processes (Piñeiro-Chousa et al., 
2020), an imbalance that might suggest opportunities for 
future research. 

While the impact of entrepreneurial orientation (mainly 
complemented with market orientation) on innovative and 
entrepreneurial behaviour was found to be investigated 
substantially, its role combined with learning orientation 
in sustainable or digital innovation and entrepreneurship 
seems to be a research theme that needs to be further ex-
plored. “SMEs with managerial values regarding commit-
ment to learning can be combined with entrepreneurial 
proactiveness, innovation and risk taking to produce better 
performance” (Pett et al., 2019, p. 56). In this regard, it is 
suggested that the mediating role of entrepreneurial lead-
ership and its impact on organizational future-oriented 

proactive behaviours should be examined more specifically, 
especially in SMEs and in the context of emerging coun-
tries. 

SMEs can learn from the coevolution of entrepreneur-
ship and innovation in general. The findings of this work, 
represented in the knowledge graph, offer insights into 
what should be important not only to the executives of large 
firms, but also to the managers of SMEs. In other words, the 
practical implications of this research are for SME practi-
tioners to be more aware of the strategic linkage between 
innovation and entrepreneurship. 

Constant learning from various trends and changes in 
the environment (e.g., in market, environmental, and social 
demands) may lead SMEs to use and absorb the relevant 
knowledge needed for their innovative activities (Piñeiro-
Chousa et al., 2020). Learning orientation combined with 
entrepreneurial orientation can influence the SMEs’ inno-
vative and entrepreneurial behaviours aimed at exploiting 
opportunities to gain and sustain competitive advantage 
(Alerasoul et al., 2021; Ferreira et al., 2021; Hakala, 2011; 
Pett et al., 2019). Managers of SMEs, as clearly highlighted 
in this work, need to comprehend the importance of having 
a (proactive) sustainable approach to innovation and en-
trepreneurship, as an opportunity that can place them at 
an advantage when competing with larger firms. SMEs that 
value shared learning and open mindedness are more likely 
to have or develop other resources and capabilities that 
affect their growth and performance in terms of sustain-
ability-oriented innovation and entrepreneurship, includ-
ing risk taking, creativity, awareness and application of sus-
tainability tools, and flexibility (Alerasoul et al., 2021; M. P. 
Johnson & Schaltegger, 2016; Pett et al., 2019). Therefore, 
the managers and leaders of small and medium sized firms 
need to create “open, emotionally positive cultures and al-
low for trial and error and that those working for the firm 
must stay emotionally engaged” (Pett et al., 2019, p. 56). 

Limitations 

Reflecting on the limitations and benefits of the method-
ology we used, a technical analysis alone cannot suffice to 
explain the whole contribution of the studies to which it 
is applied. However, we note that it is in fact highly effec-
tive, in this study, in identifying different streams of think-
ing spread across the extant literature at the intersection of 
entrepreneurship and innovation. 

Beyond this, the usual limitations that relate to any sys-
tematic literature study such as the coverage of Scopus, ap-
propriate keywords, inclusion/exclusion rules, coverage of 
the most recent references should be observed; however, 
most significant limitation for this type of study may be re-
lated to the so-called ‘Matthew effect’ (García-Lillo et al., 
2017). The focus on citations, links, and clusters between 
studies “may serve to heighten the visibility of contribu-
tions to science by scientists of acknowledged standing and 
to reduce the visibility of contributions by authors who are 
less well known” (Merton, 1968, p. 62). Hence, while the 
method is not at its best in uncovering novelty, it is still 
useful in synthesising a large field of literature and finding 
its most evident concepts, domains, evolutional paths, and 
trends—indeed, as we have done here. While some degree of 
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subjectivity is difficult to avoid, we strongly believe that the 
analyses conducted in this review allowed us to illuminate a 
more objective representation of the flow of knowledge over 
time, as well as detecting the main domains and themes 
that led us towards the development of a knowledge graph, 
integrating knowledge base and knowledge evolution, that 
has implications for future research and practice. 
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