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Abstract: The importance of entrepreneurship has been embossed within global economic crisis, and entrepreneurship has 
been regarded as a critical factor for firms to survive and grow. But one of the biggest problems is that entrepreneurship has 
various definitions by researchers, while there is no structured theory covering the whole entrepreneurship changing 
frequently. To overcome that problem, this study proposes an interdisciplinary definition of entrepreneurship from its 
evolutionary genetic aspects. This research newly defines entrepreneurship as the ‘initiator’ that controls the firm's 
entrepreneurial reaction propensity (e-DNA: entrepreneurial DNA), which is the combinations of firm’s entrepreneurial 
attributes (e-Base: entrepreneurial Base), to react optimally to environmental changes. Clarifying fitness factor as the 
determinant of firm’s survival and success, the proposed mathematical model quantifies entrepreneurship, and provide firms 
with diagnosis and prescription numerically. The new evolutionary genetic perspective of entrepreneurship with the science-
based approach is expected to provide the future direction of education and research field, and practically contribute to policy 
makers and practitioners. The empirical analysis shows that the fitness of reaction by entrepreneurship can be the most 
important factor of firm’s survival and success. This research might lead relevant further studies on various topics such as 
developing the Enterprise-Genome-Map project, and applying entrepreneurship to specify the firm’s entrepreneurial 
characteristics. This study proposes a new paradigm that the evolution of firms can be achieved either by developing 
entrepreneurship or changing internal factors of them. The innovative algorithm proposed in this research further provides 
firms with timely solutions and decision indices which enable the firms to enhance their capabilities. 
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1. Introduction 
 
Entrepreneurship has performed an important role as invisible driving force to develop national economy and 

society in developed countries for past decades (Audretsch, 2002). The importance of entrepreneurship was embossed and 
magnified within global financial and economic crisis. Entrepreneurship has been regarded as one of critical determinant 
factors for firms to survive, grow, and success. 

One of the biggest problems is that entrepreneurship has various definitions by researchers, while there is no 
differentiated and structured theory covering the whole entrepreneurship which has been changed frequently by time goes 
(Gartner, 1990; Low and MacMillan, 1988; Shane and Venkataraman, 2000; Bae and Cha, 2005; Landström, 2005). Because 
of a nebulous and vague concept of entrepreneurship, it causes some problems such as low applicability in the academic or 
practical fields. Thus, the necessity of theoretical and interdisciplinary studies and consequential empirical studies on 
entrepreneurship has been greatly required (Low and Macmillan, 1988). 

To overcome such limitations and complexities in the definitions of entrepreneurship, this study reviews 
evolutionary genetic aspects of entrepreneurship, then proposes a new theory for interdisciplinary science-based approach to 
entrepreneurship by using simple mathematical model of firms’ environmental reaction mechanism. For the evolutionary 
genetic approach, this research reviews the similarity in the environmental reaction mechanism between firm and real life. 
Then, firms’ entrepreneurial characteristic attributes and reaction propensities can be mapped onto entrepreneurial-Base (e-
Base) and entrepreneurial-DNA (e-DNA), respectively. 

Analysis results of the reaction mechanism show that the firms’ ‘Entrepreneurial Characteristic Attributes’ are 
expressed as the ‘Environmental Reaction Propensities’ in its each reaction. The role of entrepreneurship can be explained 
through the expression process of ‘Environmental Reaction Propensities’ into corresponding ‘Actual Reaction’. 
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