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Abstract

This paper seeks to map out the emergence and evolution of entrepreneurship as an independent field in the
social science literature from the early 1990’s to 2009. Our analysis indicates that entrepreneurship has grown
steadily during the 1990°s but has truly emerged as a legitimate academic discipline in the latter part of the 00’s.
The field has been dominated by researchers from Anglo-Saxon countries over the past twenty years, with
particularly strong representations from the US, UK, and Canada. The first results from our structural analysis,
which is based on a core document approach, point to five large knowledge clusters. We characterize the clusters
in detail and assess the strength of the relationships between the clusters. We offer some initial concluding
thoughts on our results.

Introduction

This research-in-progress paper aims to present first findings from a study on the emergence
of the entrepreneurship field. We seek to develop a longitudinal perspective on how research
fronts developed and specialties of entrepreneurship have emerged, established themselves (or
vanished). While other bibliometric studies applied co-citation analysis, we draw mostly on
bibliographic coupling. More specifically, we use the approach developed by Glédnzel and
Thijs (2010) that draws on a combination of shared references and key phrases to link data.
This allows us to overcome an important limitation in studying research communities.
Citation-based matrices are extremely sparse and underestimate links while text-based
methods have usually lower discriminative power and thereby tend to overestimate links and
cause “dimensionality” problems.

As an emerging area, the entrepreneurship field has already attracted the attention of
bibliometricians — the studies by Cornelius, Landstrom and Persson (2006) on research fronts
in entrepreneurship and research by Schildt, Zahra and Sillanpdd (2006) on scholarly
communities being the best known and most notable efforts to date. Both studies draw on co-
citation analysis. While Cornelius et al. explore the development of the field over time and
study a comparatively large data set, Schildt et al. go deeper, zooming in on various
specialities developing in entrepreneurship research but focus on a much shorter period of
time and smaller dataset.

We seek to complement these studies by pursuing a longitudinal and deeper approach. In this
initial research report we will limit ourselves to describing the emergence and development of
the research field overall as well as with respect to the most active players at country level.
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We will also present the results of an initial cluster analysis that distinguishes 5 broad clusters
of entrepreneurship research.

Methods and data retrieval

Our research is based on data from Thomson-Reuter’s Web of Knowledge; we used the Social
Sciences Citation Index (SSCI) and added a small number of articles from the Arts &
Humanities Citation Index (A&HCI). The SSCI proved to have a sufficient coverage of the
field of entrepreneurship research, which is reflected by previous studies drawing on the SSCI
as the main data source. We retrieved entrepreneurship articles, notes, proceedings papers,
reviews and letters for the period 1991-2009. Unlike previous studies which adopted a search
strategy that was based exclusively on the truncated string ‘entrep’, we adopted an approach
that included:

* all papers in the Journal of Business Venturing and journals that carry the string
‘entrepren’ in their title (so e.g. Entrepreneurship Theory and Practice),

* all papers that have the truncated strings ‘entrepren’ or ‘new venture’ in their title,

* all papers that have as a topic ‘entrepreneurship’ or a combination of the truncated
string ‘entrepren’ with either spin off, spin out, start up, venture, new firm, NTBF (new
technology based firms), SME (small and medium sized enterprises), technology
transfer and university-industry (we allowed for spelling variations).

In light of the rapid growth of the field over the past few years, we felt that a more restrictive
search strategy has become appropriate as too many irrelevant records would be retrieved
with a strategy solely based on ‘entrep’ as a topic. Several strategies were tested and the
above described version has finally been accepted by experts who have, furthermore, helped
clean the final document list. In particular, a small number of SSCI papers were excluded;
only 18 A&HCI papers were added to the data base. This way we retrieved a total of 5,029
papers.

Structural analysis

The structural analysis is based on three recently developed methods, particularly, hybrid
textual-citation based clustering (e.g., Janssens et al, 2008), the “core-document
representation” of clusters (Glidnzel and Thijs, 2010) and the diachronic analysis of clusters
(Gléanzel and Thijs, 2011). In a first step the data set has undergone a cluster analysis
according to the hybrid text-citation approach suggested by Janssens et al (2008) and
modified and used by Glénzel and Thijs (2010). The notion of a ‘core’ of literature has its
roots in co-citation analysis (Small, 1973). Core documents were re-introduced by Glinzel
and Czerwon (1996) to identify hubs, that is, important nodes in the network of scholarly
communication. They defined core documents as those publications that are strongly linked
with at least a given number of other documents based on similarity measures derived from
bibliographic coupling. Glanzel and Thijs (2010) extended this notion extended to a hybrid
approach, namely the combination of bibliographic coupling and text mining, where a linear
combination of the angles in the vector space underlying the citation- and text-based
similarities has been used for the identification of the core documents. In a second step, core
documents have been identified for each cluster to be used to represent and to describe the
corresponding cluster and, in the third step, to analyse the inter-cluster relationship of the
whole topic.
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Results

Emergence of the field

As Figures 1 indicates, entrepreneurship was a comparatively small area of research in the
early 1990s. At the beginning of the decade less than 100 papers were published. The level of
activity doubled during this decade; by the end a critical mass of 1,000 articles was reached.
Since then the pace of growth has increased dramatically. At the end of the year 2000, the
number of entrepreneurship papers was just over 1,500; at the beginning of the year 2010, this
number has grown by 2.5 times and now exceeds 5,000. The average annual growth rate
amounts to 12.1%.
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Figure 1. Evolution of Entrepreneurship research (left: annual growth, right: cumulative output
with exponential trend line) [Data source: Thomson Reuters, Web of Science]

Hubs of entrepreneurship research

The Anglo-Saxon countries are dominant in this emerging area. The US, UK and Canada
account for 75.4% of all entrepreneurship papers in the first period between 1991 and 2002. In
the second period from 2003 to 2009, the three countries still account for 70.8% of all
publications. If one included Australia, which has increased its activities for the past ten years,
this figure would be even more pronounced. The relative weakness of large countries outside
the Anglo-Saxon world is noteworthy. France, Italy, Spain and also China (even in recent
years) are on par in terms of output with smaller nations, such as Belgium, the Netherlands, or
Finland.

We use the Mean Observed Citation Rate (MOCR) as an indicator of impact (cf., Gldnzel et
al., 2009). This indicator is defined as the ratio of citation count to publication count. MOCR
reflects the factual citation impact of unit (here: country). As the topic under study is rather
small, and can be considered fairly homogeneous from the bibliometric viewpoint, the
national MOCR values can directly be compared with the world standard of the corresponding
year. Although the observed citation impact generally increased in most fields over the last
decades, the strong growth of the MOCR value of the world total might also reflect the
growing importance of this research topic.

The first observation concerns the evolution of the topic. As one would expect, the mean
observed citation rate has gone up from the 1990s to the 2000s. Secondly, we can observe
some variation between countries. The US and the UK along with Finland, the Netherlands,
and Singapore were the countries achieving the highest MOCR rate 1993-2003. Having said
this, one needs to bear in mind that the level of publication activity was initially very low.
Especially outside Anglo-Saxon countries, publication activity (and also citation) can often be
attributed to individual researchers or research groups. This is an issue we will explore further
in the future.

Changes in impact between countries across our two observational periods are also
noteworthy. Australia, Belgium, Canada, Switzerland have increased their impact
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dramatically in relation to other countries. The US belongs also to the group of leading
countries. Interestingly, Singapore is the only country in our group whose MOCR ratio
declined.

Table 1. Countries active in entrepreneurship research: Publication frequency and Mean
Observed Citation Rate. [Data source: Thomson Reuters, Web of Science]

1993-2002 2003-2007
Country

Publ MOCR  Publ MOCR
Australia 36 0.89 66 3.08
Belgium 17 0.88 41 3.05
Canada 98 1.11 168 3.18
China 12 1.08 52 2.23
Finland 9 2.00 41 2.39
France 29 1.38 40 2.60
Germany 42 1.40 137 2.29
Italy 24 0.83 56 1.96
Netherlands 38 1.58 89 2.66
Singapore 18 1.89 35 1.26
Spain 8 0.50 49 2.80
Sweden 37 0.86 72 2.49
Switzerland 9 1.33 30 3.93
UK 221 1.81 362 2.62
USA 881 2.02 877 3.27
World 1592 1.53 1988 2.58

First results from the cluster analysis

We carried out a first cluster analysis following the core document approach described earlier.
Five broad clusters could be distinguished (see Figure 2).

i

Figure 2. Dendrogram: clusters in entrepreneurship research.
[Data source: Thomson Reuters, Web of Science]

Cluster A: Cognitive aspects of entrepreneurship

This cluster comprises papers that deal primarily with the cognitive aspects of
entrepreneurship: how entrepreneurs discern and identify attractive market opportunities, the
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antecedents of opportunity recognition, probing the motivations to engage in entrepreneurial
behavior, how entrepreneurs make decisions, how researchers measure opportunities and
opportunity recognition. This cluster is very homogenous and contains only a few outliers
(some economics-oriented entrepreneurship papers).

Cluster B: Demographic and personality determinants of entrepreneurship

This cluster is slightly more eclectic and comprises papers that deal primarily with the
demographic (human capital, social capital) and personality-related determinants of
entrepreneurship and explores the role of entrepreneurship in the macro economy, especially
from the viewpoint of labor economists.

Cluster C: Theoretical perspectives on entrepreneurship

This is again a very homogenous cluster in the sense that it comprises primarily conceptual
papers that propose different theoretical lenses to study the origins, process and impacts of
entrepreneurship. In addition, a fair amount of review papers are included here that address
different aspects of entrepreneurship research.

Cluster D: Entrepreneurial and innovation finance

This cluster highlights contributions in entrepreneurial finance (venture capital, business
angels, exit strategies, financing instruments), governance issues with regards to new ventures
and SMEs, and public policies to support the initiation, nurturing and growth of new ventures
and SME:s.

Cluster E: Eclectic approaches on entrepreneurship

This is perhaps the most heterogeneous cluster. Papers here deal with a variety of issues, such
as the importance of networks, alliances, partnerships for the survival and growth of new
ventures and for innovative and financial performance. The cluster also comprises a fair
amount of strategy papers that explain how resources and different tactics/strategies might
explain superior performance. Furthermore, a number of papers are included that focus on
internationalization patterns and strategies of new and small ventures. A few governance-
related papers are also to be found.
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Figure 3. The five main clusters in entrepreneurship research.
[Data source: Thomson Reuters, Web of Science]

Relationships between clusters

The map displayed in Figure 3 offers another way of illustrating the way in which clusters are
related to each other. A strong link between Cluster A and Cluster C can be observed. This is
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plausible as Cluster A contains mostly conceptual papers and Cluster C theoretical
approaches. The moderately strong link between Clusters A and B may be explained by the
opportunity recognition and personality-related determinants of entrepreneurship. Cluster B is
only weakly connected with D and E.

Initial conclusions and outlook

This paper has presented the first findings from a study of the emergence of entrepreneurship
as a research field. Our initial analysis has indicated that researchers in Anglo-Saxon
countries have dominated the field for the past 20 years. The relative strong impact of Nordic
and the Low countries is noteworthy. Using bibliographic coupling as a novel bibliometric
technique we discerned five distinct, albeit large knowledge clusters in the entrepreneurship
research literature. The first cluster contains papers focused on the cognitive aspects of
entrepreneurship. A related second cluster comprises papers that elucidate the demographic
and personality-related determinants of entrepreneurship. A third, very homogenous cluster is
made up primarily of conceptual papers that study the origins, processes and impacts of
entrepreneurship. A fourth cluster deals with entrepreneurial finance and governance
arrangements in new ventures. The final and most heterogeneous cluster, contains papers that
investigate topics ranging from networks and alliances; strategies employed by new ventures
to gain a competitive advantage; to entry strategies devised to target international markets.
We observed a very strong relationship between the first and third cluster of papers, a finding
indicative of the conceptual nature of papers in both clusters. Our results show the need for a
more detailed analysis of the knowledge structure of the entrepreneurship field to identify
smaller, emerging or vanishing topics in that fast growing literature.
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