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A B S T R A C T 

Objective: The objective of the article is to explore the enablers for technology entrepreneurship and model 

them into a contextual relationship through a qualitative approach. Moreover, the article presents a guiding 

framework for adopting technology startup by budding entrepreneurs through modelling the enablers. 

Research Design & Methods: Factor analysis was applied to identify the significant factors, and Interpretive 

Structural Modelling (ISM) and Fuzzy-Matriced’ Impacts Croises-Multiplication Applique’ and Classment (MIC-

MAC) were used to model the factors. 

Findings: It was found that ‘supportive government policies,’ ‘more funding options,’ and ‘intellectual prop-

erty benefits’ are the three significant driving factors. These factors impact ‘personal interest’ of entrepre-

neurs through linkage factors and ‘attraction for financers’ as enablers for adopting technology startup by 

entrepreneurs. 

Implications & Recommendations: This research highlights government and policy initiatives’ established role 

in harnessing innovation and technology growth in any ecosystem. It further propagates that the individual 

attitude of an entrepreneur towards accepting new ideas for startup based on technology makes a huge dif-

ference to the industry. The role of quality investors in promoting technology startup is highlighted. 

Contribution & Value Added: This research suggests the roadmap for market players and policymakers to 

shape the policies and resources so that the budding entrepreneurs get sufficient support and motivation to 

pursue technology-based startup. The study is unique because it adopts ISM and fuzzy-MICMAC for modelling 

the factors into a meaningful contextual framework. 
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INTRODUCTION 

Entrepreneurs are the source hub of innovation for any economy, and while working towards their 

goals, they contribute to the nation’s economic and social upliftment (Aljuwaiber, 2020). Within the 

field of entrepreneurship, an emerging field of technology entrepreneurship is making its mark. 

Technology entrepreneurship consists of two significant areas: technological innovation and entre-

preneurship (Mollaei & Gelard, 2016; Sanjaya et al., 2015). Technology entrepreneurship is defined 

as setting up a new business by exploiting technological innovations (Willie et al., 2011). This field 

reflects entrepreneurs’ adaptive and innovative characteristics. Technology entrepreneurs utilize 

their technical knowledge to come up with naïve concept-based startup to exploit opportunities. 

Entrepreneurial initiatives concerning new technology contribute in a real sense towards achieving 



98 | Shilpa Sindhu, Rahul S Mor

 

substantive growth and renovation for any economy (Bailetti, 2012; Nazarov et al., 2017). Technol-

ogy entrepreneurs act as tangible assets for profit generation, employment creation, and innovation 

centers (Giacon, 2008). The technology ecosystem is developing gradually in India. At the same time, 

there is a paucity of research on the entrepreneurial ecosystem for emerging economies like India, 

which is much needed (Kumar & Das, 2019). People realize that a supportive ecosystem involving 

different agents, i.e., consumers, supply chains, government, and investors, is required for successful 

technological entrepreneurship (Baier et al., 2021). The ecology, system dynamics, and various in-

ternal and external factors impacting technology entrepreneurs are worth exploring to deeply un-

derstand the concept of technology entrepreneurship. 

Therefore, the objective of the article is to explore the enablers for technology entrepreneurship 

and provide an insight into the internal and external forces shaping individuals into technology-

based entrepreneurial activity. The article has two-fold objectives, i.e., to identify the factors which 

enable the adoption of technology-based startup by entrepreneurs and to suggest a guiding frame-

work for adopting technology startup based on the contextual relationships among the identified 

factors through ISM and fuzzy-MICAMC. 

From the perspective of this study, the entrepreneurs who focus on adopting technology as a core 

in their startup (rather than just facilitators) are considered technology entrepreneurs. Several factors 

identified in the literature act as enablers for the entrepreneurs to pursue the technology-based 

startup. The relevant factors were identified from the literature and industry participants and verified 

by domain experts for their relevancy. The selected factors were modelled through interpretive struc-

tural modelling (ISM) and Fuzzy MICMAC techniques based on industry feedback and expert opinion. 

This research suggests a rational framework for policymakers and industry participants to promote 

technology startup in emerging economies and fetch its uniqueness in employing ISM and fuzzy-MIC-

MAC for modelling the enabling factors for technology startup. Section 2 will present literature review, 

and section 3 will discuss the research methodology; section 4 will present results and provide a dis-

cussion, and section 5 will provide the conclusions. 

LITERATURE REVIEW 

The impact of entrepreneurial activities on any nation’s economy differs across countries (Villegas-

Mateos, 2020); the impact may depend on whether entrepreneurship is necessity-based or oppor-

tunity-based. Researchers have considered technology entrepreneurship in various ways, i.e., an indi-

vidual or group initiative towards the application of technology for managing a business (Allahyary & 

Meigounpoory, 2013); capturing the value of the business (Bailetti, 2012), or considering it just another 

way of being an entrepreneur (Giacon, 2008), or a solution in search of problems (Bailetti, 2012), and 

many more. Technology entrepreneurs’s opportunity-seeking can lead to business sustainability (Asim 

et al.,2019). Technology entrepreneurship by observing consumer behaviour can foster sustainable 

product innovations (Bhardwaj, 2020). It can promote new products and markets to revamp the re-

gional economy (Sung et al.,2015). Jafari et al.(2021) studied relationships (technology readiness fac-

tors and digital technology exploration factors) between digital transformation and entrepreneurship 

towards developing an ecosystem supporting the technological market expansion and technology-

driven entrepreneurship. Giones and Alexander (2017) studied and highlighted digital technology en-

trepreneurship and technology entrepreneurship concepts. Yami et al. (2021) advocates that integrat-

ing social and human capital in academic technology centres supports innovation and technology en-

trepreneurship. Innovation is considered the central point for a technology startup. Glukhikh and 

Golovina (2021) identified four strategies for serial entrepreneurs to set up a technology business and 

advocated that mass strategies to promote technology entrepreneurs do not work well. As per 

Badzińska (2016), technology entrepreneurship is primarily impacted by an organisation’s internal fac-

tors and the business ecosystem. Venkataraman (2004) advocates that tangible factors like govt influ-

ence technology entrepreneurship. Support, financial support, infrastructure, etc., and intangible 

forces like access to markets, role models, novel ideas, etc. Similarly, Maysami et al. (2019) studied the 

framework for technology entrepreneurship and proposed 12 dimensions and six criteria. 
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Literature highlights various factors as motivators or enablers for technology entrepreneurship. 

As per Allahyary and Meigounpoory (2013), technological features provide differentiation oppor-

tunities for an entrepreneur. This provides a competitive edge (Pathak et al., 2013) as technology 

is required to sustain in today’s market scenario (Chalmers et al., 2020; Nazarov et al., 2017). It 

further helps in fetching Intellectual property rights (IPRs) benefits, matching the customer de-

mand, competing with competitors or fetching more market opportunities and keeping the busi-

ness updated (Nazarov et al., 2017). The motivation for starting a technology business comes with 

familiarity and good knowledge about the technologies (Giacon, 2008; Shane & Venkataraman, 

2003), or from entrepreneur’s prior experience in the domain (Nazarov et al., 2017; Roberts, 1991). 

The personal interest of the entrepreneur in technology (Allahyary & Meigounpoory, 2013; Chat-

terjee et al., 2020) or their matching educational qualification (Giacon, 2008; Karyaningsih et al., 

2020; Nazarov et al., 2017) can also be one of the motives. Sometimes, an entrepreneur adopts a 

technology startup, either because of family demands or the expansion of the family business (Rob-

erts, 1991). Availability of funding options for a technology-based startup (Allahyary & Meigoun-

poory, 2013), support from government policies (Kamarudin & Sajilan, 2013; Kennett & Sun,2021), 

and financers’ interest (Allahyary & Meigounpoory, 2013) also motivate entrepreneurs to pursue a 

technology-based startup. As per Nacu and Avasilcăi (2014), an entrepreneur’s personal and pro-

fessional traits and environmental factors impact technology entrepreneurship decisions. 

Petti and Zhang (2011) state that technology entrepreneurship depends on internal and exter-

nal factors and institutional factors like intellectual property right (IPR), government policies, social 

norms, and environmental factors. 

The literature highlights the factors responsible for the growth of technology entrepreneurship 

and the challenges perceived by the stakeholders in different ways. However, a holistic study fo-

cusing on the contextual relationship between the responsible factors suggesting a meaningful 

framework for promoting technology entrepreneurship is missing. This research is an effort to-

wards synergising the factors mentioned in the literature in a meaningful contextual mapping 

framework. 

RESEARCH METHODOLOGY 

This study explored the factors that motivate entrepreneurs for a technology startup in India and 

then modeled them through ISM and fuzzy-MICMAC approaches. The detailed methodology 

adopted for the same is discussed further: 

1. Identification of significant variables: Literature was screened, and initially, a total of 21 varia-

bles were identified from the literature review (Table 1). 

2. Variable grouping into relevant factors: Further, to identify the relevancy of variables in this 

research, primary data was collected from entrepreneurs/potential entrepreneurs in India 

through a structured questionnaire. The contact details of entrepreneurs were extracted from 

various internet sources. Both online and offline surveys were floated to a list of 96 entrepre-

neurs during July 2020. An appropriate response was received from 58 respondents, including 

different Indian cities, including Delhi, Sonipat, Pune, Surat, Baddi, Dehradun, Chennai, Banga-

lore, etc. The descriptive statistics of the respondents, including their age, years of experience, 

education levels, are depicted in Table 2. The respondent’s profiling was done, and it was ob-

served that respondents belonged to different designations either in their startup or their com-

pany. The responses reflected that only two respondent entrepreneurs out of 58 respondents 

use technology as a core of their business, which may be called a technology startup in the real 

sense, while others use technology as an enabler for their food startup. However, when asked 

about interest in starting a pure technology startup, mixed responses were received. The re-

sponses collected were analyzed statistically through SPSS software. The descriptive statistical 

analysis was done to identify the awareness level and extent of adoption of technology-based 

entrepreneurial activity. Factor Analysis was carried out to define the responsible factors to-

wards technology-based entrepreneurial inclination among individuals. The KMO and Bartlett’s 
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test values came as significant. Principal component analysis with varimax rotation was used to 

extract the factors. Accordingly, the rotated component matrix is shown in Table 1. A total of 

20 variables (one insignificant variable) with factor loading higher than 0.5 were grouped into 

six major factors. Six factors explaining a total 73.705% variance are labelled and discussed in 

Table 3. Factor analysis was used to reduce and group the variables into significant factors, and 

accordingly, six significant factors were derived (Table 3). 

3. Factor Validation and Modelling: Further, a focus group discussion was conducted with the 

domain experts to validate the identified factors. The discussion was organized at one of the 

author’s workplaces in Delhi (India) via online mode on September 21, 2020. A total of five 

experts were invited to contribute to the discussion. Out of these five experts, three were en-

trepreneurs in the food sector, and the rest were from academia and research affiliated. The 

experts were chosen through a professional acquaintance and LinkedIn search. The experts 

were made aware of the need of the study and the identified factors were shared with them. 

The experts suggested four more factors in addition to the six factors identified by factor anal-

ysis and suggested dropping one factor, viz. family expectations. Therefore, a total of nine fac-

tors were identified (Table 4) based on this three-step approach, which was modelled through 

the interpretive structural modelling (ISM) approach (Agrawal et al., 2017; Chaudhary & Sindhu, 

2015; Hassannezhad et al., 2020; He & Pan, 2019). 

Table 1. Rotated component matrix 

Significant variables 
Component 

1 2 3 4 5 6 

To get differentiation opportunity -0.002 0.605 0.099 0.314 0.062 0.351 

Familiarity with the latest technology 0.181 0.128 0.350 0.728 0.090 -0.047 

Good knowledge about technology 0.401 0.084 0.078 0.782 0.228 0.134 

Wants to expand my family business 0.292 -0.045 -0.023 0.185 0.752 -0.255 

I have prior experience 0.485 0.170 0.120 0.335 0.261 -0.488 

Avail of adequate external resource for establish techno ven-

ture 
0.599 0.121 0.101 0.430 0.219 -0.036 

Funding Option 0.826 0.120 0.026 0.143 0.061 0.190 

To get benefits from IPR 0.716 0.135 0.164 0.033 0.459 0.175 

Technology startup get competitive advantage over other 0.735 0.278 0.134 0.115 0.155 -0.145 

Seems more profitable 0.657 0.347 0.375 0.085 -0.230 0.054 

To match customer demand 0.101 0.829 -0.012 0.176 0.032 -0.055 

To compete with competitors 0.314 0.772 0.210 -0.242 0.039 0.114 

More market opportunity at national and international level 0.164 0.870 0.084 -0.048 -0.013 -0.250 

My family demands so 0.080 0.010 0.164 0.105 0.808 0.225 

Supportive government policies -0.053 -0.127 0.392 0.392 0.439 0.315 

This is require to sustain in today’s market scenario 0.269 0.688 0.078 0.190 -0.115 0.292 

My education matches with technology -0.115 0.088 0.642 0.362 0.200 -0.047 

Personal interest 0.168 0.119 0.075 0.077 0.095 0.842 

To keep the business updated 0.170 0.192 0.737 0.448 -0.148 0.099 

To attract financers 0.291 0.075 0.812 -0.006 0.070 0.126 

To gain advantage from government schemes 0.290 0.098 0.663 -0.022 0.490 -0.136 

Note: Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. a. Rota-

tion converged in 10 iterations. 

Source: own study. 
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Table 2. Descriptive demographic characteristics 

Categories / Description No. of Responses Percentage 

Age 

>40 1 1.7 

20-30 55 94.8 

30-40 2 3.4 

Education Level 

12th 1 1.7 

Graduation 37 63.8 

Post-graduation other than MBA 8 13.8 

MBA 12 20.7 

Professional status 

Entrepreneur 33 56.8 

Managing family business 18 31.03 

Potential Entrepreneur 7 12.06 

Scale of the Organization 

Large scale 16 27.6 

Medium scale 16 27.6 

Small scale 26 44.8 

Usage of latest technologies in 

the Company 

Yes 32 55.2 

No 13 22.4 

Not sure 13 22.4 

Number of respondents inter-

ested in starting a purely Tech-

nology-based startup 

Yes 16 27.6 

Maybe 24 41.4 

No 16 27.6 

Already started 2 3.4 

Source: own study. 

Table 3. Factors identified through factor analysis 

Sr. No. Factors Description 

E1 
More Fund-

ing Options 

Entrepreneurs feel that there are much broader funding options available for Technology 

startup (Kamarudin & Sajilan, 2013; Nazarov et al., 2017). 

External resources also exist for establishing a technology venture (Nazarov et al., 2017). 

E2 

Better Mar-

ket Opportu-

nities 

Entrepreneurs feel technology can help them gain differentiation opportunities (Allah-

yary & Meigounpoory, 2013). It has also been perceived that technology entrepreneur-

ship can be a workable solution to sustain in ever-changing and highly competitive mar-

ket structures (Nazarov et al., 2017). 

E3 

Supportive 

government 

schemes 

As technology entrepreneurship is an emerging field, various government schemes keep 

coming up in this area, and entrepreneurs want to gain an advantage from these upcom-

ing govt. schemes (Kamarudin & Sajilan,2013; Nazarov et al., 2017). 

E4 
Knowledge of 

Technology 

Familiarity with the latest technologies makes entrepreneurs realize great potential and rea-

son to initiate a technology-based startup (Giacon, 2008; Shane & Venkataraman, 2003). 

E5 
Family 

Expectations 

Sometimes family culture and family members’ demand make the entrepreneurs pursue 

technology entrepreneurship options or a desire to expand their family business (Giacon, 

2008; Roberts, 1991). 

E6 
Personal  

Interest 

The personal interest of the entrepreneurs towards technology entrepreneurship is also 

one of the major factors impacting the decision of entrepreneurs to go for technology-

based options (Allahyary & Meigounpoory, 2013). 

Source: own study. 

Further, the ISM approach was adopted to model and establish the directional relationship be-

tween the identified nine enablers for technology entrepreneurship. The ISM is a qualitative tech-

nique with a set of defined steps (Hassannezhad et al., 2020; He & Pan,2019; Maleki & Hajipour, 

2020; Sage, 1977; Warfield, 1974). The complete ISM methodology is described in detail below in 

steps 1-4 (Tables 5-9).  
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Table 4. Factors identified through literature review, factor analysis and expert opinion 

Sr. No. Enablers 

1 Competitive advantage 

2 Knowledge and experience of technology 

3 More funding options for technology entrepreneurs  

4 Better market opportunities  

5 Supportive government policies  

6 Personal interest 

7 Attraction for financers  

8 IPR benefits 

9 Technology adoption by competitors  

Source: own elaboration of Agrawal et al. (2017), Chaudhary and Sindhu (2015), Hassannezhad et al. (2020), He and Pan (2019). 

Step 1: Factor identification for the study: 

As discussed in the previous section, a set of nine factors were identified from the literature review, 

primary data collection, and expert opinion. 

Step 2: Formation of Structural self-interaction matrix (SSIM): 

SSIM was framed (Table 5) by identifying the ‘influence’ type of contextual relationship amongst the 

factor by using the following rule (He & Pan, 2019; Warfield, 1974): 

V = Factor i will influence factor j; 

A = Factor j will influence factor i; 

X = Factor i and j influence each other; and 

O = Factors i and j are not related to each other. 

Table 5. Structural self-interaction matrix (SSIM) 

Factors E9 E8 E7 E6 E5 E4 E3 E2 E1 

E1 X A V V O V O O  

E2 O V V X A O A   

E3 V A V V A X    

E4 V A V V A     

E5 V V V V      

E6 A A A       

E7 V A        

E8 V         

E9          

Source: own study. 

Step 3: Formation of Final Reachability Matrix (Transitivity): 

The SSIM formed in step 2 above was converted into a binary matrix by putting 1 for every (i,j) entry 

of V, X in SSIM and 0 for every (j, i) entry of V, X in SSIM; and similarly 0 for every (i,j) entry of A, O in 

SSIM and 1 for every (j, i) entry of A, O in SSIM entry respectively was termed as Reachability Matrix 

(Agrawal et al., 2017; Mani et al., 2016). Further, transitivities were included in the initial reachability 

matrix by following the rule that if factor R was influencing factor S, and factor S was influencing factor 

T, then factor R should hace influenced factor T as well. Accordingly, the final reachability matrix with 

transitivities, driving power, and dependence of each factor was summarized in Table 6. 

Step 4: Carrying out level partitioning for the factors 

Levels were identified for all the factors by carrying out step-by-step partitioning of the reachability 

matrix. For this purpose, reachability set (having the factors themselves and the factors that influence 

it) and antecedent set (having factor itself and its influence) were generated for each factor, and the 

intersection set was generated. Wherever intersection and reachability sets became equal, the level 
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was given to that factor, which was removed from further calculations (Agrawal et al., 2017). In this 

study, a total of five iterations were required to get levels to all the factors (Table 7). 

Table 6. Final reachability matrix (transitivity) 

Factors E1 E2 E3 E4 E5 E6 E7 E8 E9 Driving Power 

E1 1 1* 0 1 0 1 1 0 1 6 

E2 1 1 1* 1* 0 1 1 1 1* 8 

E3 1 1 1 1 0 1 1 1* 1 8 

E4 1* 1* 0 1 0 1 1 1* 1 7 

E5 1 1 1 1 1 1 1 1 1 9 

E6 0 0 0 0 0 1 0 0 0 1 

E7 0 1* 0 0 0 1 1 0 0 3 

E8 1 1* 1 1 0 1 1 1 1 8 

E9 1* 1 0 0 0 1 1* 1* 1 6 

Dependence 7 8 4 6 1 9 8 6 7  

Note: *denotes transitivity. 

Source: own study. 

Table 7. Consolidated level of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

E1 1,2,4,6,7,9 1,2,3,4,5,8,9 1,2,4,9 III 

E2 1,2,3,4,6,7,8,9 1,2,3,4,5,7,8,9 1,2,3,4,7,8,9 II 

E3 1,2,3,4,6,7,8,9 2,3,5,8 2,3,8 IV 

E4 1,2,4,6,7,8,9 1,2,3,4,5,8 1,2,4,8 III 

E5 1,2,3,4,5,6,7,8,9 5 5 V 

E6 6 1,2,3,4,5,6,7,8,9 6 I 

E7 2,6,7,9 1,2,3,4,5,7,8,9 2,7,9 II 

E8 1,2,3,4,6,7,8,9 2,3,4,5,8,9 2,3,4,8,9 IV 

E9 1,2,6,7,8,9 1,2,3,4,5,7,8,9 1,2,7,8,9 II 

Source: own study. 

The diagonal entries of the reachability matrix were converted to zero to develop the binary rela-

tionship matrix (Table 8). 

Table 8. Binary relationship matrix 

i,j E1 E2 E3 E4 E5 E6 E7 E8 E9 Driving Power 

E1 0 0 0 1 0 1 1 0 1 4 

E2 1 0 0 0 0 1 1 1 0 4 

E3 1 1 0 1 0 1 1 0 1 6 

E4 0 1 0 0 0 1 1 0 1 4 

E5 1 1 1 1 0 1 1 1 1 8 

E6 0 0 0 0 0 0 0 0 0 0 

E7 0 0 0 0 0 1 0 0 0 1 

E8 1 0 1 1 0 1 1 0 1 6 

E9 0 1 0 0 0 1 0 0 0 2 

Dependence 4 4 2 4 0 8 6 2 5  

Source: own study. 

The Fuzzy-MICMAC was chosen instead of MICMAC considering the point that MICMAC analysis 

deems only binary relationships (i.e., 0 and 1) between the factors while Fuzzy-MICMAC identifies the 

qualitative relationship between the factors on a scale of 0-1 (Kumar et al., 2019; Mohanty, 2018) as 

depicted in Table 9 and further discussed in this section.  
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Table 9. Possible numerical value of factor interrelationships 

Relationship Possibilities No Very low Low Medium High Very high Complete 

Value 0 0.1 0.3 0.5 0.7 0.9 1 

Source: own study. 

The below-mentioned procedure was adopted to develop the Fuzzy-MICMAC matrix. Two of the 

subject experts were contacted to give factor interrelationships as per their understanding, and an 

average score for responses from both the experts was noted in the form of a Fuzzy-MICMAC matrix. 

The Fuzzy-MICMAC matrix was then multiplied using the fuzzy matrix multiplication rule, as stated 

below as formula (i): 

C = A, B = max k [min(aik , bkj)] where A = [aik] and B = [bkj] (1) 

Accordingly, the final standardized Fuzzy-MICMAC matrix so obtained (including the values of driv-

ing power and dependence) is placed as Table 10. 

Table 10. Final standardized fuzzy MICMAC matrix 

i,j E1 E2 E3 E4 E5 E6 E7 E8 E9 Driving Power 

E1 0 0 0 1 0 0.9 0.9 1 1 4.8 

E2 0.9 0 0.1 0.1 0 1 0.9 0.7 0 3.8 

E3 0.7 0 0 1 0 1 1 0 0.9 4.6 

E4 0.5 0.3 1 0 0.3 0.9 1 0.1 1 5.1 

E5 0.9 0.5 1 1 0 1 1 0.7 1 7.1 

E6 0 0.7 0 0 0 0 0 0 0 0.7 

E7 0 0 0.5 0.3 0 1 0 0 0.9 2.7 

E8 1 0 1 1 0 1 1 0 1 6.0 

E9 0.9 0.5 0.5 0.7 0 1 0.7 0.7 0 5.0 

Dependence 4.9 2.0 4.1 5.1 0.3 7.8 6.5 3.2 5.8  

Source: own study. 

RESULTS AND DISCUSSION 

Technology entrepreneurship has been finding grounds to develop in a growing economy like India for 

two reasons. Firstly, since the early 2000s, Indian IT Industry has been booming with the growth of the 

electronic and defense industry. Secondly, India has witnessed a great improvement in its research facili-

ties and education policies. Today, India boasts of its highly skilled human resources in science and tech-

nology. The other major factors contributing to the growth of technology entrepreneurship in India relate 

to improved government policies and the emergence of multinational firms in India, especially technology 

(Meil et al., 2017). The technology ecosystem is improving remarkably in India. The government is devel-

oping infrastructural and policy support for the technology entrepreneurs. India’s science, technology and 

innovation policy are improving the national knowledge base, subsidising and research and development, 

promoting industry-academia collaborations, improving technology flow, fostering the ecosystem for in-

tellectual property rights Tripathi and Brahma (2018). The upcoming schemes by the Government of India 

will greatly benefit technology entrepreneurs in terms of technology incubators. The department of sci-

ence and technology (DST) provides the institutional framework for promoting technology-based firms. 

This role is extensively played by Science & Technology Entrepreneurship Development Board (NSTEDB), 

promoting science and technology entrepreneurs park and the technology business incubators. The Indian 

government is surfacing success in motivating young entrepreneurs towards technology-based startup, 

which leads to the social and sustainable growth of the economy (CIS-India report). 

Fuzzy MICMAC Diagram 

Following the procedure described in the methodology section, the fuzzy-MICMAC Diagram and the 

ISM model obtained are discussed in this section. The driving power and dependence of each factor 

were plotted on the X and Y axis, and the Fuzzy-MICMAC diagram so obtained is placed in Figure 1. 
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Figure 1. Fuzzy-MICMAC Analysis 

Source: own elaboration. 

The fuzzy-MICMAC diagram groups all the factors under study into four different clusters based on 

each factor’s driving power and dependence. In this research, the factor viz. knowledge and experience 

of technology (E2) emerged in the first cluster, i.e., ‘autonomous factors’ characterized by weak driving 

power and weak dependence. This factor usually remains disconnected from the system. Factors in 

the second cluster are ‘dependent factors.’ Factors in this cluster are characterized by very high de-

pendence on other factors and weak driving power. Here, personal interest (E6) and attraction for 

financers (E7) emerged as dependent factors. These two factors depend on all other factors to suc-

cessfully enable the adoption of technology entrepreneurship. 

Factors in the third cluster are ‘linkage factors’ which are the most unstable, but they significantly 

impact other factors. Four factors emerged as linkage factors viz. competitive advantage (E1), better 

market opportunities (E4), and technology adoption by competitors (E9). Finally, the fourth cluster has 

the ‘Independent factors,’ which have strong driving power but weak dependence. Supportive govern-

ment policies (E5) emerged as the most significant independent factor, followed by more funding op-

tions (E3), and IPR benefits (E8). 

The ISM model is a diagrammatic reflection of interrelationships between the factors, as per the level 

identified for each factor (He & Pan, 2019). The model (Figure 2) reflects, Supportive Government Policies 

(E5) as the most significant driver, followed by More Funding Options (E3). These factors drive other 

factors to a great extent as enablers for technology entrepreneurship. If government policies favour en-

trepreneurs, they get more funding options and access to other resources. Getting timely and sufficient 

funding options drives entrepreneurs to take a technology-based startup initiative. These results are in 

line with previous studies, which advocate that the ecosystem for technology entrepreneurship needs to 

be developed and the policy framework needs to be strengthened (Sung et al., 2015). The IPR benefits 

(E8) also emerged as the influencing force for other enablers. Entrepreneurs wish to protect their intel-

lectual property from getting benefits from that. If government policies support IPR protections, entre-

preneurs can reap the benefits. The study by (Maysami & Elyasi, 2020; Willie et al., 2011) demonstrates 

the results in a similar way, in which the role of support facilities in the form of government, IPR, legal 

and financial support has highlighted the promotion of technology entrepreneurs.  
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Linkage 

Factors 

Autonomous 

Factors 
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Figure 2. Diagraph of the ISM model development 

Source: own elaboration. 

In turn, the IPR benefits influence other factors like Competitive Advantage (E1). These days, many 

entrepreneurs wish to get associated with such businesses where they can get differentiation oppor-

tunities to stand ahead of their competitors. Gaining a competitive advantage through IPR protection 

helps an entrepreneur fetch Better Market Opportunities (E4). Entrepreneurs will adopt technology 

entrepreneurship only if they can see any scope for a better market or consumers. Furthermore, en-

trepreneurs get impacted by the moves and strategies of their competitors. If an entrepreneur finds 

Technology Adoption by Competitors (E9), then the entrepreneur also explores the option by choice 

or force. Similarly, Badzińska (2016) highlights that organizational factor and the external business en-

vironment impact the establishment of a technology entrepreneur. 

Moreover, Knowledge and Expertise of Technology (E2) is one of the significant enablers for adopt-

ing technology entrepreneurship. Entrepreneurs may think about developing their skills or enhancing 

their knowledge about technical aspects if they get support from the driving forces like government 

support, funding opportunities, better market opportunities, competitive advantage, etc. Kankipati 

(2017) too suggested in their study that technology-related skills and knowledge are the base for a 

technology startup. These driving forces also become a reason for the technology startup’s Attraction 

for Financers (E7). Financers find growth opportunities and promising financial models in such ave-

nues. Eventually, all such enablers become a source of a significant driving force for entrepreneurs to 

develop Personal Interest (E6) for technology entrepreneurship. Therefore, an individual’s interest is 

the most strategic factor deciding the success or failure of this model. Willie et al. (2011) also advocates 

similar outcomes. The authors proposed that a study in Nigeria projects that most entrepreneurs pur-

sue technology-based startup either because of their interest or family motivation. 

Practical Implications 

This research significantly contributes to the industrial ecosystem for technology entrepreneurs. It high-

lights government and policy initiatives’ established role in harnessing innovation and growth of technol-

ogy in any ecosystem. One of the most significant contributing factors for the growth of technology en-

trepreneurship in India is improved government policies and the emergence of multinational firms in 

India, especially in technology (Meil & Salzman, 2017). The government of India is coming up with infra-
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structural and policy support for the technology entrepreneurs. The DST provides an institutional frame-

work for promoting technology-based firms. This role is extensively played by Science & Technology En-

trepreneurship Development Board (NSTEDB) through the advancement of science and technology en-

trepreneurs park and the technology business incubators. The Indian government is surfacing success in 

motivating young entrepreneurs towards technology-based startup, leading to the social and sustainable 

growth of the economy (CIS-India report). Worldwide, companies take advantage of technology-enabled 

business models to impact value chains. The World Bank’s framework proposed by Bessant et al. in 2000 

(Rush et al., 2007) advocates nine dimensions for evaluating companies’ technological capabilities. The 

factors identified as enablers for technology entrepreneurship support the proposed framework. As de-

picted in Table 11, all the factors identified match with any one of the dimensions from the World Bank 

Framework, therefore justifying the need for enabling factors for the industrial ecosystem. 

Table 11. Congruence between enabling factors and World Bank’s framework 

Sr. No. Factor(s) identified Matching dimension as per World Bank Framework 

1 Competitive advantage Core Competency 

2 Knowledge and experience of technology Awareness 

3 More funding options  Search 

4 Better market opportunities  Search 

5 Supportive government policies  Linkages 

6 Personal interest Learning 

7 Attraction for financers  Linkage 

8 IPR benefits Strategy 

9 Technology adoption by competitors  Technology Paradigm  

Source: own study. 

This research further propagates that the individual attitude of an entrepreneur towards accepting 

new ideas for startup based on technology makes a huge difference to the complete industry, and that 

is where the role of small businesses is significant enough to mark the difference. Similarly, IPRs play a 

major role in developing a sustainable advantage for small technology-based startup (Preston, 2001). 

Indian science, technology, and innovation policy is working towards improving the national 

knowledge base, subsidizing and research and development, promoting industry-academia collabora-

tions, improving technology flow, fostering the ecosystem for intellectual property rights (Tripathi & 

Brahma, 2018). The upcoming schemes greatly benefit technology Entrepreneurs for technology incu-

bators by the Government of India. Moreover, the research highlights the role of quality investors in 

promoting technology startup. There is a need to rapidly get high-quality products to support technol-

ogy adoption in small startup (Preston, 2001). 

CONCLUSIONS 

The growth of technology startup in an economy reflects development. Being a developing economy, 

India needs the support of budding entrepreneurs to make the country tech-savvy. Although many 

entrepreneurs show a strong inclination towards a technological startup, very few have a purely tech-

nology-based startup, with technology as the core. The most important drivers for adopting technol-

ogy entrepreneurship are supportive government policies, which lead to better funding options for the 

entrepreneurs and support in getting IPR benefits. The strong drives, in turn, influence other underly-

ing and related enablers like getting a competitive advantage for their business and having better mar-

ket opportunities. Additionally, entrepreneurs realize the need for updated knowledge and skills re-

lated to technology. An increase in the push from the market forces and knowledge of the technology 

increases the probability of interest in opening the technological startup to the maximum extent. The 

strategies and technologies adopted by competitors also impact any entrepreneur’s decision and fi-

nancers’ decision to support the technology entrepreneurs. Eventually, all such drivers influence the 

personal interest of an entrepreneur to get inclined towards technology entrepreneurship. 
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The article indicates the roadmap for market players and policymakers to shape the policies and 

resources in such a manner so that the budding entrepreneurs get sufficient support and motivation 

to go for purely technology-based startup. Hence, there is a need to emphasize the development of 

required market infrastructure and disseminate new knowledge and technology to establish and 

expand technology-based startup. 

The key limitations include the amount of primary data, maybe because very few entrepreneurs 

consider technology as a core for their startup and mostly use technology as an enabler for their 

business. Future studies may focus on establishing a framework for the technology entrepreneur’s 

ecosystem, the growth potential of a technology-based startup in developing Vs. developed nations, 

the digital divide of resource and knowledge availability for a small startup. Finally, future studies 

may consider qualitative tools for analysis. 
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