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Abstract 

This study using Web of Science (WOS) as our data resource, combining bibliometrics, text mining 

and self-organizing maps (SOM) to approach the taxonomy of entrepreneurship for the last decade . 

This research combined three methodologies (Bibliometrics, text mining and SOM) as our “Hybrid 

methodology”. First, during the pre-process of bibliometrics, removal of unwanted words, stop words 

and incomplete datasets has been done. Total of 1821 articles were summarized to 94 published 

journals ranking. According to zipf’s law, top 4 leading journal publications (core journal) remains, 

obtaining 519 articles on keyword analysis as the data set adopted in this research. Second, text 

mining are used to assist analyze, summarization text analysis and meaningful term extraction are 

also present in this study. Third, this study utilizing self-organizing maps as analyzing methodology, 

10 clusters on keyword results. Last, this study defined and brief characteristics for each of these 

clusters on keyword , afterward discuss the finding of this research in the conclusion. This study 

grouped existing clusters results into three categories, which include (1) Insight into entrepreneur. (2) 

Formation of new ventures. (3) Environmental factors effecting entrepreneurship. Limitation and 

suggestion are also provided. 

Keywords: Bibliometrics, Entrepreneurship, Text mining, Self-Organizing Maps 

__________________________________________________________________________ 

SS  INTERNATIONAL RESEARCH  NETWORK 

Available online at www.ssirn.com 

SS INTERNATIONAL JOURNAL OF BUSINESS AND 

MANAGEMENT RESEARCH 

(Internationally Indexed & Listed Referred E-Journal ) 

http://www.ssirn.com/


SSIJBMR      VOLUME 9, ISSUE2[MARCH 2019]   ISSN 2231-4970 

 
 

SSIJBMR All rights reserved.         http://ssirn.com                    Page no 18 

Introduction 

Research Background and Motivation 

Entrepreneurship is an emerging research 

field that has received much attention over 

the last few decades. Van Praag & Versloot

（2007）described entrepreneur is highly 

relevant that new ventures are found to 

contribute to economic growth and 

innovation. Recent years, large amount of 

economics studies are focusing on the 

entrepreneurship. Some scholars tried to 

categorize the definition of entrepreneurship 

into two types (Sternberg and Wennekers, 

2005). The first type of entrepreneurship 

refers to people who own and manage 

businesses on their own or assume the risks, 

this type of entrepreneurship also called 

occupational notion of entrepreneurship. 

Another type of entrepreneurship is 

behavioral notion of entrepreneurship, which 

refers to entrepreneurs who are in senses of 

seizing economic opportunities. Hisrich 

(1990) defined entrepreneurship as a person 

who demonstrates initiative and creative 

thinking, is able to organize social and 

economic mechanisms to turn resources and 

situations to practical account, and accepts 

risks and failure.Entrepreneurship research is 

a relatively young field, there is no 

distinctive theory or framework exists to 

explain it (Shane & Venkataraman, 2000). 

There are numerous factors that help to 

confirm entrepreneurship opportunities. Most 

literature addresses two issues: (1) the factors 

that determine the confirmation of 

opportunities (Ardichvili et al., 2003); and 

(2) how individual factors influence the 

confirmation of opportunities (Baron, 2006; 

Bhat & Singh, 2000; Shane, 2000; Shepherd 

& DeTienne, 2005). 

To date, the academic discourse on the 

entrepreneurship literature has been sparse. 

Besides, to address the research gap 

mentioned above, this research decided to use 

Bibliometrics combining text mining and 

visualization techniques based on Kohonen’s 

self-organizing maps (SOM) as our hybrid 

methodology. SOM is a method provides a 

non-linear, ordered, smooth mapping of 

high-dimensional input data manifolds onto 
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the elements of a regular, low-dimensional 

array (Uriarte and Martín, 2006), for bringing 

us to an understanding of how variables form 

different patterns of entrepreneurs and the 

shift in countries over time. For a 

longitudinal literature review, this research 

employed bibliometric and self-organizing 

maps (SOM) methods to explore 

entrepreneurship trends, and based on this 

review, this research forecast possible future 

developments. 

Purposes of Research 

This research examined and analysis 

literature related to entrepreneurship by 

utilizing hybrid methodology. Index from the 

Web of Science (WOS) database to examined 

the emerging field of entrepreneurship for the 

past decade Providing direction and 

knowledge to future researchers which are 

new to entrepreneurship study field, then 

proposed some purposes of this research: 

1. Using Bibliometric zipf’s law to find top 

leading journals. 

2. Summarization text analysis and extraction 

of meaningful terms thus text mining 

  methodology. 

3. Taxonomy of the entrepreneurship field 

thus SOM methodology. 

4. To define and grouped existing cluster 

results into categories.   

Research Design 

Research Framework 

According to the discussion in introduction 

and considering our purposes of research, we 

diagram the framework of this research as 

shown in Figure 1. 

Method and Procedures 

This study indexed by Web of science 

(WOS) database, collecting relevant 

entrepreneurship literatures from year 2002 

to 2012. Download and extracted 

bibliographic information saved into excel 

file type, total of 1821 articles were collected 

as research data. Furthermore, this research 

summarized articles published to total of 94 

journals.  

Data Collection 

This study indexed by WOS database and 

search with the relevant topic of 

“entrepreneurship”. After Zipf’s cut and 
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pre-processing, top 4 leading journal 

publications (core journal) remains, obtaining 

519 articles on keyword and 591 articles on 

abstract as the data set adopted in this 

research. Systematized based on abstract, 

keywords (subject index terms) through 

visualization techniques based on Kohonen’s 

self-organizing maps (SOM). 

Terms Extraction 

There are three default search boxes, which 

are set to Topic, Author and Publication 

Name. (Topic searches in titles, abstracts and 

keywords for matches) Each of these options 

has a drop-down menu which allows you to 

search using different options. This study 

selected SCIE and SSCI and search topic by 

“Entrepreneurship” from year 2002 to 2012 

as the data source.  

Data Selection and Steps 

In the first step, this research indexed with 

the topic of “Entrepreneurship” from WOS 

database and data are from year 2002 to 

2012. As the purpose to get full-length data, 

data were saved as Tab-delimited file type. 

Afterwards, open the file with Microsoft 

Excel.  

Selecting the DE (keywords) column to 

inspect and delete incomplete information. 

As the purpose to ease analysis, this study 

also fixed phrases that are created by 2 or 

more words by adding dash symbol.  

This study selected Advanced Text Analyser 

as the analysis tool. As the result, cutting the 

Zipf curve of terms at the head and the tail to 

remove the rare terms, stop words and 

common words. After Zipf cut, 4,668 

meaningful terms are kept on keyword and 

80,941 meaningful terms on abstract. 

Analysis results summaries are shown as the 

following Table1 (keyword). 

Word Frequency 

To examine the word frequency, this study 

use keyword to analysis by using Advanced 

Text Analyser. This study total extracted 10 

meaningful terms on keyword. This study 

kept only terms appear over 50 times, 

meaningful terms are shown as following 

Table 2 (keyword). 

SOM Analysis 



SSIJBMR      VOLUME 9, ISSUE2[MARCH 2019]   ISSN 2231-4970 

 
 

SSIJBMR All rights reserved.         http://ssirn.com                    Page no 18 

Use TextAnalysisTool.NET to assist the 

SOM analysis, by giving weight value to the 

meaningful terms. If the term appeared in the 

context, this research gave 1 to the weight 

value which was done on both keyword. 

After created the weight value for both 

keyword and abstract, this study use SOM to 

analysis it. 

Research Result 

Taxonomy of Entrepreneurship 

Clustering Map Results 

According to the clustering map, 519 articles 

were clustered into 10 clusters on keyword. 

Clustering map is shown as the following 

Figure 2 (keyword). 

Component Maps 

The component maps are shown in Figure 3 

(keyword) provide clear visualization of 

estimated prototype vectors after training. 

The maps display the estimated values of 

variable at each map positions. Estimated 

values of variables are displayed in colors of 

reds and blues on the component maps. 

Articles Ratios and Published Journal of 

Each Clusters 

Keyword Cluster 1 

The cluster 1, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 53 articles are included, ratios 

are 10.2%. Journal of Business Venturing 

included 20 articles; Small Business 

Economics included 12 articles; 

Entrepreneurship and Regional Development 

included 11 articles; International Small 

Business Journal included 10 articles. 

Keyword Cluster 2 

The cluster 2, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 45 articles are included, ratios 

are 8.7%. Journal of Business Venturing 

included 25 articles; Small Business 

Economics included 7 articles; 

Entrepreneurship and Regional Development 

included 5 articles; International Small 

Business Journal included 8 articles. 

Keyword Cluster 3 

The cluster 3, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 42 articles are included, ratios 

are 8.1%. Journal of Business Venturing 
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included 7 articles; Small Business 

Economics included 18 articles; 

Entrepreneurship and Regional Development 

included 12 articles; International Small 

Business Journal included 5 articles. 

Keyword Cluster 4 

The cluster 4, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 30 articles are included, ratios 

are 5.8%. Journal of Business Venturing 

included 7 articles; Small Business 

Economics included 16 articles; 

Entrepreneurship and Regional Development 

included 3 articles; International Small 

Business Journal included 4 articles. 

Keyword Cluster 5 

The cluster 5, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 50 articles are included, ratios 

are 9.6%. Journal of Business Venturing 

included 13 articles; Small Business 

Economics included 4 articles; 

Entrepreneurship and Regional Development 

included 16 articles; International Small 

Business Journal included 17 articles. 

Keyword Cluster 6 

The cluster 6, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 48 articles are included, ratios 

are 9.2%. Journal of Business Venturing 

included 6 articles; Small Business 

Economics included 25 articles; 

Entrepreneurship and Regional Development 

included 14 articles; International Small 

Business Journal included 3 articles. 

Keyword Cluster 7 

The cluster 7, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 29 articles are included, ratios 

are 5.6%. Journal of Business Venturing 

included 4 articles; Small Business 

Economics included 15 articles; 

Entrepreneurship and Regional Development 

included 8 articles; International Small 

Business Journal included 2 articles. 

Keyword Cluster 8 

The cluster 8, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 44 articles are included, ratios 

are 8.5%. Journal of Business Venturing 
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included 8 articles; Small Business 

Economics included 13 articles; 

Entrepreneurship and Regional Development 

included 11 articles; International Small 

Business Journal included 12 articles. 

Keyword Cluster 9 

The cluster 9, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 49 articles are included, ratios 

are 9.4%. Journal of Business Venturing 

included 20 articles; Small Business 

Economics included 11 articles; 

Entrepreneurship and Regional Development 

included 9 articles; International Small 

Business Journal included 9 articles. 

Keyword Cluster 10 

The cluster 10, articles and published journal 

are summarized in Table 3. As the table 

shows, total of 129 articles are included, 

ratios are 24.9%. Journal of Business 

Venturing included 44 articles; Small 

Business Economics included 46 articles; 

Entrepreneurship and Regional Development 

included 28 articles; International Small 

Business Journal included 11 articles. 

Quantity of Articles and ratio percentage on 

keyword are shown by the follow Table 3. 

Conclusions and Suggestions 

Conclusions 

This research review and clustered thus 

self-organizing maps (SOM) on emerging 

and rapid-growth field of entrepreneurship. 

As the keyword results this study discussed 

in section 3 analysis of clusters, total of 519 

articles are clustered into 10 visualization 

clusters. Themes were defined as (1) Venture 

and risk taking. (2) Theory and literature 

review. (3) Innovation. (4) Rapid-growth on 

organization and environment level. (5) 

Social capital and social network. (6) 

Sustainable development under competitive 

economics. (7) Economic growth. (8) 

Entrepreneurs and small business. (9) 

Entrepreneurial opportunities. (10) 

Entrepreneurship. The existing clusters 

results can be grouped into three categories. 

The first category focuses on a definition of 

the word entrepreneur, which is formed by 

keyword cluster 2, 5, 8, 10 and abstract 

cluster 5, 6. The second category is the study 
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of the formation of new ventures, which is 

formed by keyword cluster 1, 3, 9 and 

abstract cluster 1, 3. And finally, there are 

papers that study the effect of environmental 

factors on entrepreneurial actions, which is 

formed by keyword cluster 4, 6, 7 and 

abstract cluster 2, 4. This study will consider 

each categories in relation to a theory of 

entrepreneurship. 

Suggestions 

Expanding Research Scope 

Data source of this research was indexed by 

Web of Science (WOS). Within the topic of 

entrepreneurship, from 2002 to 2012, but 

relevant literatures before year 2002 are not 

included. Furthermore, this study relying on a 

single source of references which is Web of 

Science (WOS). Future researchers may 

expand data source to multiple databases to 

approach overall literature. 

Combine Content Analysis 

Due to our research, only keywords and 

abstracts has been analysis by combining text 

mining and SOM as analysis tool. Therefore, 

we suggest future researchers to combine 

content analysis to analysis full content on 

the article to the purpose of precise analysis.  
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Figure2 Clustering map on keyword result 
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Figure 3 Component maps on keyword 

 

Table 1 Analysis results summary of keyword 

General                             Overall        Sampled 

Characters （all）                     48,830          48,233 

Characters （words only）    41,448   41,448 

Word         4,668    4,668 

Different Words       1,289    1,289 

Sentences         1              1 

Syllables         13,616         13,616 

 

 

Table 2 Meaningful terms of keyword 

Meaningful terms Times appear 

entrepreneurship 393 

entrepreneurial 96 

business 93 

social 83 

growth 76 
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development 59 

venture 58 

theory 52 

innovation 51 

economic 50 

 

 

Table 3 Quantity of Articles and ratio percentage on keyword 

Cluster Quantity of articles Ratio percentage 

Cluster 1 53 10.2% 

Cluster 2 45 8.7% 

Cluster 3 42 8.1% 

Cluster 4 30 5.8% 

Cluster 5 50 9.6% 

Cluster 6 48 9.2% 

Cluster 7 29 5.6% 

Cluster 8 44 8.5% 

Cluster 9 49 9.4% 

Cluster 10 129 24.9% 

Total 519 100% 

 

 

 


