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Abstract-  Entrepreneurial ventures play as key pillars in the supply chain networks. Therefore, 

through the decision-making method, this study aims to prioritise entrepreneurial firms in the 

supply chain and to select the ones that perform properly in the network. In this regard, three main 

criteria are taken into account: Surrounding environmental, Entrepreneurial firm capabilities and 

Individual entrepreneurial capabilities and characteristics; including several sub-criteria for each. 

As for the methodology, a fuzzy Technique for Order Preferences by Similarity to Ideal Solution 

(TOPSIS) method is used to prioritise entrepreneurial firms, which considers the ideal solution 

with linguistic weights. As such, a sample of 141 Australian firms has been taken from the Global 

Entrepreneurship Monitor (GEM) database. Our findings confirm that the proposed method for 

prioritising the determinants entrepreneurial firms lead to designing a sustainable supply chain. 

Keyword- Prioritising, Entrepreneurial firms, Sustainable supply chain, Fuzzy TOPSIS method 



Introduction 

Today, sustainable supply chains have gained considerable attention from both managers and 

researchers because most of the global problems can be solved by promoting sustainable 

development (Sherafati et al. 2019). One of the important aspects of sustainability can be 

entrepreneurship, which has a social and economic impact on countries (Anderson, et al., 2006; 

Dana et al., 2001; Garousi Mokhtarzadeh et al., 2020). The importance of entrepreneurship in 

countries has recently been highlighted (Mazdeh et al. 2013 Jafari-Sadeghi et al 2020a,b). It is 

imperative that firms obtain entrepreneurial competencies in order to survive (Rezaei et al. 2013; 

Dana 2001) and they have a major effect on the success or failure of firms (Sadeghi 2018; 

Mokhtarzadeh et al 2020). Entrepreneurial actions are increasingly playing an important role in 

the development and improvement of the entire society (Dean and McMullen 2007; Patzelt and 

Shepherd 2011). Many researchers have addressed the sustainability concerns in entrepreneurship 

studies such as (Matos and Hall 2007; Sukumar et al., 2020). The entrepreneurship is cited as a 

panacea for many social and environmental concerns (Hall et al. 2010; Groenland & Dana, 2019). 

Cohen and Winn (2007) presented that entrepreneurial opportunities can improve the earth’s 

ecosystems. Sustainability and entrepreneurship can guarantee the future development of the 

whole society (Dana et al., 2005; Leclair, 2017; Jafari-Sadeghi, 2020). Dhahri and Omri (2018) 

proved that entrepreneurship can create economic growth and improve social conditions.  

In this paper, the firms entrepreneurial are considered, who are the key pillars in the supply 

chains. By this strategy, the performance of the supply chain can be more efficient. In this paper, 

it is proposed that the entrepreneurial firms are prioritised and ranked according to influential 

criteria. Indeed, three main criteria are taken into account: Surrounding environmental, 

Entrepreneurial firm capabilities and Individual entrepreneurial capabilities and characteristics, 

which every criterion concerns some sub-criteria. These are obtained from the Global 

Entrepreneurship Monitor (GEM). GEM is a consortium of country teams, primarily affiliated with 

top academic institutions, that conducts surveys research on entrepreneurship around the world1.  

The mentioned main criteria are considered in the related papers. For example, Sadeghi et al. 

(2019), Ugalde-Binda et al. (2014), and Groşanu et al. (2015) focused on the significant role of 

surrounding environmental determinants on the entrepreneurship. Furthermore, some scholars 

such as Matsuno et al. (2002), White et al. (2003), Hult et al. (2004), and Griffith et al. (2006) 

addressed Entrepreneurial firm capabilities in their studies. On the other hand, Gladwell (2008), 

Morris et al. (2010), Hornsby and Goldsby (2009) and so on examined individual entrepreneurial 

capabilities and characteristics. Considering these three criteria together is a research gap, that 

objective of this research is to cover it.  Moreover, the main research question is what are the 

factors that are most important and influential in choosing the best entrepreneurial firms and which 

ones are selected based on these criteria? 

In this paper, the entrepreneurial firms are prioritised and ranked according to main criteria 

(mentioned above) and by application of the fuzzy TOPSIS method. It is proved that the TOPSIS 

 
1 https://www.gemconsortium.org/ 



method can be a suitable tool for optimal selection (Tzuc et al. 2020). Moreover, TOPSIS is a more 

accurate and reliable approach (Hasan et al. 2020) and is a very effective method for decision 

analysis (Wang et al. 2020). Since weights of criteria are not certain and precise, fuzzy numbers 

are used to handle uncertainties. If supply chain problems are considered in a fuzzy environment, 

flexible and efficient results can be obtained (Sherafati and Bashiri 2016). 

The main contribution of this study is prioritising of the entrepreneurial firms using fuzzy 

TOPSIS method based on the important and efficient determinants. 

The rest of this study is structured as follows. A literature review is presented in section 2. Then 

the proposed method for prioritising of the entrepreneurial firms is described in section 3. A data 

extracted from the GEM for Australia firms are analysed to verify the proposed method in section 

4. Finally, the concluding remarks and the future study directions are provided in section 5. 

Literature review 

The literature review is presented in three perspectives as follows. 

Fuzzy TOPSIS  

Recently, Salih et al. (2018) in a review paper, analyses and categorised studies considering the 

fuzzy TOPSIS method. The interested readers can refer to that which presents a coherent taxonomy 

for the literature. In the following, some researches appeared after the mentioned review paper are 

presented. Kharat et al. (2019) selected the appropriate, environmentally conscious treatment and 

disposal technology alternative by the fuzzy TOPSIS approach. Memari et al. (2019) presented a 

fuzzy TOPSIS method to select the right sustainable suppliers through a real-world case study. 

Rashidi and Cullinane (2019) applied fuzzy TOPSIS and fuzzy data envelopment analysis (DEA) 

in a sustainable supplier selection, and they concluded that TOPSIS outperforms DEA in terms of 

complexity of calculation as well as sensitivity to variations in the number of suppliers. dos Santos 

et al. (2019) assessed and selected the green suppliers using the environmental criteria and the 

fuzzy TOPSIS algorithm. The evaluation of suppliers based on environmental and social concerns 

is carried out by Yadavalli et al. (2019) beyond the previous related papers. Hasan et al. (2020) 

adopted a fuzzy-based TOPSIS method to generate the ranking score of alternative suppliers and 

then the optimal order allocation was determined by the ranking scores and multi-choice goal 

programming.  

To the best of the authors’ knowledge, the considering entrepreneurial field, the prioritising of 

the entrepreneurial firms by application of the fuzzy TOPSIS method (despite its numerous 

advantages that widely have been said and proved by many researchers) has been seldom studied 

in the literature. 

Sustainability 

Today’s global business environment is characterised by intense competition, outsourcing, 

offshore manufacturing, globalisation and an increased quest for better living standards by nations 

(Carter and Rogers 2008). To satisfy growing demands for multiple products and services, global 

businesses ventured into risky yet efficient modes of production (Carter and Rogers 2008), often 



compromising environmental and social impacts in the business decision making. Consequently, 

businesses are under immense pressure from multiple stakeholders to manage the social and 

environmental impacts of their operations (Rafi-Ul-Shan et al. 2018). This led to an increased 

interest of academics and corporate alike in sustainability that requires businesses to minimise the 

environmental and social impact into their economic (Carter and Rogers 2008).   

A large number of related papers addresses economic and environmental issues, while there is a 

limited literature review about the social impacts (Eskandarpour et al. 2015). Considering this 

concern is a research gap. Studies of this field are divided into two general categories. Most studies 

in this field have either taken into account the people’s welfare (customers, employees, etc.) or 

dealt with societal commitments. For example, Mota et al. (2015) and Mota et al. (2018) 

maximised job creation in countries with lower economic development. Tsao et al. (2016) 

addressed working conditions and social commitments. Zhalechian et al. (2016) regarded created 

job opportunities and economic development. Arampantzi and Minis (2017) considered 

prioritising societal community development and improved labour conditions. Zahiri et al. (2017) 

increased employment opportunities and provided a balanced economic development for local 

communities. Ghaderi et al. (2018) regarded consumers, employees, value chain actors, local 

community, and society. The social impacts include job opportunities and work’s damages in the 

paper presented by Sahebjamnia et al. (2018). Sherafati et al. (2020) tried to improve the regional 

development level in a supply chain network design problem. 

Based on the previous studies, it can be concluded that taking into account the concept of 

entrepreneurship in supply chain management problems can both alleviate people's concerns and 

help improve community development (Dean and McMullen 2007; Patzelt and Shepherd 2011). 

Therefore, we aim to consider this strategy in this paper to achieve economic and social goals. 

Entrepreneurship 

Some scholars applied the multi-criteria decision making (MCDM) tools in entrepreneurial 

problems; some of them are introduced as follows. Tsai and Kuo (2011) developed an integrated 

evaluation model for entrepreneurship policy by consideration of relations between criteria and 

alternatives by application of the Decision Making Trial and Evaluation Laboratory (DEMATEL), 

analytic network process (ANP), and zero-one goal programming (ZOGP) methods. A framework 

consisting of MCDM methods is proposed to evaluate the entrepreneurship intensity of Iranian 

state universities Mazdeh et al. (2013). Sadeghi and Biancone (2018) and Rostamzadeh et al. 

(2014) considered the critical factors of entrepreneurship and evaluated entrepreneurial intensity 

among the small and medium-sized enterprises using MCDM in fuzzy environment. Tsai et al. 

(2014) proposed an entrepreneurship policy evaluation model to help practitioners prioritise 

improvement actions. They integrated the ANP approach and the VlseKriterijumska Optimizacija 

I Kompromisno Resenje (VIKOR) method. Kitsios and Sitaridis (2017) assessed and ranked the 

entrepreneurial ecosystem of some countries by application of MCDM, based on a common set of 

criteria.  



Korber and McNaughton (2018) analysed a literature review on the intersection of 

entrepreneurship and resistance. Terán-Yépez et al. (2020) presented a bibliographic analysis of 

the state of the discipline, identify key topics from existing research, and create future challenges 

for research. Sadeghi et al. (2019a) and Champenois et al. (2020) reviewed the entrepreneurial 

articles that use the practice(s) as a unit of analysis or use the theory of practice as a theoretical 

background and make these methods relational, process and material. Muñoz et al. (2020) 

examined the decision-making process of social entrepreneurs in a failing venture. In the paper 

presented by Narwane et al. (2020), the main obstacles to the sustainable development of the 

biofuels sector are identified and modelled through an integrated MCDM process. It is shown that 

one of the biggest hurdles is the lack of entrepreneurship support. Sadeghi and Biancone (2017) 

and Cojoianu et al. (2020) studied the impacts of country-level environmental policies on regional 

entrepreneurship, because environmental policy decisions are made at the national level, while 

entrepreneurship depends on regional clusters and characteristics. 

Main determinants to select the entrepreneurial firms have been considered in the previous 

researches as follows: 

Surrounding environmental 

Ugalde-Binda et al. (2014) and Sadraei et al (2018) addressed some social and organisational 

capital incorporating culture, values, corporate learning technological developments, access to 

sources of information, etc. Groşanu et al. (2015) regarded the influence of governance indicators 

on the business environment and entrepreneurship. Sadeghi et al. (2019b) retained three factors 

among the components of the environment in the proposed entrepreneurship model, namely 

economic, political, and socio-cultural factors. 

Entrepreneurial firm capabilities  

Matsuno et al. (2002) specified the relationships among the building blocks in the proposed 

conceptual model as follows: entrepreneurial proclivity, organisational structural dimensions 

(formalisation, centralisation and departmentalisation), market orientation, and business 

performance. White et al. (2003) examined implementation capabilities and firm performance 

driven by entrepreneurial actions. Griffith et al. (2006), based on a survey of 269 retailers, provided 

a better understanding of the relationships among entrepreneurial proclivity, the firm's capabilities, 

and retailer performance. 

Individual entrepreneurial capabilities and characteristics 

White et al. (2003) presented that individual's personal actions can affect entrepreneurship. 

Morris et al. (2010) believed that there are also many significant differences between the 

entrepreneurship process with various individual entrepreneurial capabilities and characteristics. 

Thus, this determinant is very effective and it should be considered in the proposed model to 

evaluate of the entrepreneurial firms (Rezaei et al. 2020; Gurău & Dana 2018 Jafari-Sadeghi et al 

2019).  



Based on the related literature review, prioritising of the entrepreneurial firms is a remarkable 

research opportunity, and this can help to supply chain stockholders to make the most appropriate 

and the most reliable decisions. Table 1 shows some related studies and the superiority of this 

paper over them. To the best of the authors’ knowledge, no paper so far considers all three 

determinants together. 

------------------------------------------- 

Please insert Table 1 about here 

------------------------------------------- 

The proposed method for prioritising 

TOPSIS is the most popular method among the mathematical MCDM methods (Salih et al. 2018), 

and it has been widely used during the previous few decades (Rashidi and Cullinane 2019). This 

technique is chosen and applied in this research because it establishes a more accurate and reliable 

method to help the stakeholders (Hasan et al. 2020). Moreover, TOPSIS appears to simpler 

understand and easier to implement in comparison to outranking approaches like ELimination Et 

Choice Translating REality (ELECTRE) and Preference Ranking Organization METHod for 

Enrichment of Evaluations (PROMETHEE). In addition, there is no limit to the number of 

alternatives and criteria that it can cope with, and in its algorithm, it distinguishes between profit 

and cost criteria (Rashidi and Cullinane 2019). Indeed, TOPSIS is a multi-attribute decision-

making method wherein the alternatives are evaluated according to their Euclidian Distance to the 

ideal solution. Its core idea is to select the optimal solution by the closest distance from the positive 

ideal solution and longest distance from the negative ideal solution. 

Since MCDM approaches include DM preferences and subjective judgments and these issues are 

often indefinite, imprecise and uncertain, thus complicating the decision-making process when 

applied to real-world situations. It is proposed that fuzzy set theory is applied which can handle 

subjective judgment. This paper adopts the fuzzy TOPSIS method following these steps:  

Step 1: Obtaining information from decision-makers about the importance of the criteria and the 

degree of fulfilment of the alternatives by the criteria.  

Step 2: Calculating the fuzzy weight and importance of ranking criteria. 

Step 3: Normalising the decision matrix. 
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Where xij displays the degree of fulfilment of the ith criteria by the jth  alternative, and B and C 

are a set of positive (benefit) criteria and a set of negative (cost) criteria, respectively. 

Step 4: Computing the weighted normalised fuzzy decision matrix. Each cell should be 

multiplied by its corresponding fuzzy weight. It is assumed that the fuzzy weight is in the form of 

triangle fuzzy number (wl, wm, wu). 
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Step 5: Specifying a fuzzy positive ideal solution (FPIS) and a fuzzy negative ideal solution 

(FNIS). 
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Step 6: Calculating the distance of each alternative from FPIS and FNIS using the following 

equations: 
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To subtract two triangular fuzzy numbers, the subtracting of triangular fuzzy numbers is used. 

Distance between each alternative from the positive and negative ideal solutions is calculated as 

follows. 
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Step 7: Computing closeness coefficient (CCj ) for each alternative. 

In order to prioritise alternatives, the closeness coefficient is calculated as follows. 

1,2,...,
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Results and Discussion: Case of Australia 

The researchers acknowledge that entrepreneurial activity has developed against an important 

driving force for economic development, but most studies have focused on the role of 

entrepreneurship in urban contexts. Considering a case study about the country is a significant 



research gap (M. Basson and Erdiaw-Kwasie 2019). In Australia, along with employment and 

investment in public infrastructure, there is an opportunity for economic activity, particularly for 

entrepreneurial activity (Ivanova 2014). Numerous articles have highlighted the impact of 

entrepreneurship on the Australian economy, for example, Van Stel et al. (2005) and M. I. Basson 

(2016). In this section, data is extracted from the GEM for Australia firms. 3 main determinants 

(criteria) and 13 sub-criteria are considered for prioritising 141 entrepreneurial firms. Figure 1 

shows the criteria and their related sub-criteria. Five sub-criteria were selected for Surrounding 

environmental and Individual entrepreneurial characteristics, while three sub-criteria were selected 

for Entrepreneurial firm capabilities main determinant. 

------------------------------------------- 

Please insert Figure 1 about here 

------------------------------------------- 

 

After the mentioned steps, the priorities can be achieved as Table 2 reports first to the fifth of them. 
 

------------------------------------------- 

Please insert Table 2 about here 

------------------------------------------- 

The closeness coefficient of the entrepreneurial firms sorted is shown in Figure 2. Four clusters 

can be considered for the entrepreneurial firms based on their corresponding closeness coefficients 

as follows. (a) closeness coefficients between (0.7-0.9) (57 firms), (b) closeness coefficients 

between (0.5-0.7) (55 firms), (c) closeness coefficients between (0.3-0.5) (26 firms) and (d) 

closeness coefficients between (0.1-0.3) (3 firms). It is clear the first cluster is related to the 

preferred entrepreneurial firms because they have the highest entrepreneurial scores, and they are 

the best in entrepreneurship. 

------------------------------------------- 

Please insert Figure 2 about here 

------------------------------------------- 

For further analysis, the values of the top entrepreneurial firm (E110) in each criterion are 

changed to the worst value and the closeness coefficients are obtained. 

------------------------------------------- 

Please insert Figure 3 about here 

------------------------------------------- 

Figure 3 shows the difference between optimal CC (0.865749) and CC obtained by the 

deterioration of each sub-criterion for a top firm. In addition, new ranks for the top entrepreneurial 

firm by the deterioration of each sub-criterion are illustrated in Figure 4. It can be concluded that 

Surrounding environmental, Individual entrepreneurial capabilities and characteristics and 

Entrepreneurial firm capabilities respectively affect the closeness coefficients and consequently, 

the rank of the entrepreneurial firm. Moreover, the most effective criterion is the public media 

support. 

------------------------------------------- 



Please insert Figure 4 about here 

-------------------------------------------  
 

It should be noted that the proposed approach to select and prioritise the entrepreneurial firms 

can be applied for other possible cases as well. Finally, some practical implications of the paper 

are presented as follows. 

Since entrepreneurial firms are so influential in the sustainable supply chain, they benefit the 

entire supply chain when they are prioritised and the best is selected. In addition, among the 

growing number of entrepreneurial firms, if no prioritisation is done, it may lead to the failure of 

the supply chain or that industry. That is why it is very important to prioritise and select 

entrepreneurial firms. Moreover, in this paper, several criteria are considered together. Another 

practical implication of the proposed method is in any industry or set whose objectives are not 

unique. Especially in countries or sets that have several important concerns, in those situations, 

multi-criteria decision-making methods should be used. Furthermore, in situations where we do 

not have certain and precise quantitative information available or the data is fuzzy in nature and 

we have a vague idea of the situation, fuzzy consideration helps a lot to get an idea of the company. 

Where the industry is new or data are ambiguous, Fuzzy numbers can be investigated. Finally, at 

the end of the paper, the most effective determinants were found that have a greater role in selecting 

entrepreneurial firms. This advantage helps entrepreneurial firms to identify which areas to focus 

more on. 

Conclusion 

One of the important aspects of sustainability is entrepreneurship, which has a social and 

economic impact on countries, and it can both alleviate people's concerns and help improve 

community development. In this paper, entrepreneurial firms are prioritised and ranked according 

to the criteria and by application of the fuzzy TOPSIS method. The main contribution of this study 

is prioritising of the entrepreneurial firms using fuzzy TOPSIS method based on the important and 

efficient determinants. The decision-making method has huge benefits that widely have been said 

and proved by many researchers. Data extracted from the GEM is used to prioritise entrepreneurial 

firms in Australia. It is shown that a sustainable supply chain can be created using the proposed 

method. One of the limitations of the article is that the information was scarce. If more complete 

data were available, the value of our work would be better represented. For future study, the 

researchers can add other important criteria or formulate a mathematical model to select the best 

firms. 



References  

Anderson, R. B., Dana, L.-P. and Dana, T. E. (2006) ‘Indigenous land rights, entrepreneurship, 

and economic development in Canada: “Opting-in” to the global economy’, Journal of 

World Business, 41(1), pp. 45–55. doi: 10.1016/j.jwb.2005.10.005. 

Arampantzi, C. and Minis, I. (2017), 'A new model for designing sustainable supply chain 

networks and its application to a global manufacturer', Journal of Cleaner Production, 156, 

276-92. 

Basson, M. I. (2016), 'Exploring the social outcomes of the government-regional governance nexus 

in resources: a case study of Moranbah, Queensland', (University of Southern Queensland). 

Basson, M. and Erdiaw-Kwasie, M. O. (2019), 'Entrepreneurship under siege in regional 

communities: Evidence from Moranbah in Queensland, Australia', Journal of rural studies, 

66, 77-86. 

Carter, C. R. and Rogers, D. S. (2008), 'A framework of sustainable supply chain management: 

moving toward new theory', International journal of physical distribution & logistics 

management, 38 (5), 360-87. 

Champenois, C., Lefebvre, V. and Ronteau, S. (2020), 'Entrepreneurship as practice: systematic 

literature review of a nascent field', Entrepreneurship & Regional Development, 32 (3-4), 

281-312. 

Cohen, B. and Winn, M. I. (2007), 'Market imperfections, opportunity and sustainable 

entrepreneurship', Journal of Business Venturing, 22 (1), 29-49. 

Cojoianu, T. F., Clark, G. L., Hoepner, A. GF., Veneri, P. and Wójcik, D. (2020), 'Entrepreneurs 

for a low carbon world: How environmental knowledge and policy shape the creation and 

financing of green start-ups', Research Policy, 49 (6), 103988. 

Dana, L. P. (2001). The education and training of entrepreneurs in Asia. Education+ Training., 43 

(8/9), 405-416. 

Dana, L. P., Etemad, H., & Wright, R. W. (2001). Franchising in emerging markets: Symbiotic 

interdependence within marketing networks. International franchising in emerging 

markets: Central and Eastern Europe and Latin America, 119-129. 

Dana, L. P., Bajramovic, M. B., & Wright, R. W. (2005). The new paradigm of multipolar 

competition and its implications for entrepreneurship research in Europe. Entrepreneurship 

Research in Europe: Outcomes and Perspectives, 102-117. 

Dean, T. J. and McMullen, J. S. (2007), 'Toward a theory of sustainable entrepreneurship: 

Reducing environmental degradation through entrepreneurial action', Journal of business 

venturing, 22 (1), 50-76. 

Dhahri, S. and Omri, A. (2018), 'Entrepreneurship contribution to the three pillars of sustainable 

development: what does the evidence really say?', World Development, 106, 64-77. 



dos Santos, B. M., Godoy, L. P. and Campos, L. M. (2019), 'Performance evaluation of green 

suppliers using entropy-TOPSIS-F', Journal of cleaner production, 207, 498-509. 

Eskandarpour, M., Dejax, P., Miemczyk, J. and Péton, O (2015), 'Sustainable supply chain network 

design: An optimization-oriented review', Omega, 54, 11-32. 

Garousi Mokhtarzadeh, N., Amoozad Mahdiraji, H., Jafari-Sadeghi, V., Soltani, A., & Abbasi 

Kamardi, A. (2020). A product-technology portfolio alignment approach for food industry: 

A multi-criteria decision making with z-numbers. British Food Journal. 

https://doi.org/10.1108/BFJ-02-2020-0115 

Ghaderi, H., Moini, A. and Pishvaee, M. S. (2018), 'A multi-objective robust possibilistic 

programming approach to sustainable switchgrass-based bioethanol supply chain network 

design', Journal of cleaner production, 179, 368-406. 

Gladwell, M. (2008), 'Outliers; the story of success Little, Brown and Company', (New York, 

Boston, London: Hatchette Book Group). 

Griffith, D. A., Noble, S. M. and Chen, Q. (2006), 'The performance implications of 

entrepreneurial proclivity: A dynamic capabilties approach', Journal of Retailing, 82 (1), 

51-62. 

Groenland, E., & Dana, L. P. (2019). Qualitative Methodologies and Data Collection Methods: 

Toward Increased Rigour in Management Research (Vol. 1). World Scientific. 

Groşanu, A., Boţa-Avram, C., Răchişan, P. R., Vesselinov, R. and Tiron-Tudor, A. (2015), 'The 

influence of country-level governance on business environment and entrepreneurship: A 

global perspective', Amfiteatru Economic Journal, 17 (38), 60-75. 

Gurău, C., & Dana, L. P. (2018). Environmentally-driven community entrepreneurship: Mapping 

the link between natural environment, local community and entrepreneurship. 

Technological Forecasting and Social Change, 129, 221-231. 

Hall, J. K., Daneke, G. A. and Lenox, M. J. (2010), 'Sustainable development and 

entrepreneurship: Past contributions and future directions', Journal of Business Venturing, 

25 (5), 439-48. 

Hasan, M. M., Jiang, D., Ullah, AMM S. and Noor-E-Alam, Md (2020), 'Resilient supplier 

selection in logistics 4.0 with heterogeneous information', Expert Systems with 

Applications, 139, 112799. 

Hornsby, Jeffrey S. and Goldsby, Michael G. (2009), 'Corporate entrepreneurial performance at 

Koch Industries: A social cognitive framework', Business Horizons, 5 (52), 413-19. 

Hult, G. T. M., Ketchen, J. D. J. and Slater, S. F. (2004), 'Information processing, knowledge 

development, and strategic supply chain performance', Academy of management journal, 

47 (2), 241-53. 

Ivanova, G. (2014), 'The mining industry in Queensland, Australia: Some regional development 

issues', Resources Policy, 39, 101-14. 



Jafari-Sadeghi, V. (2020). The motivational factors of business venturing: Opportunity versus 

necessity? A gendered perspective on European countries', Journal of Business Research. 

113(May 2020), 279-289. https://doi.org/10.1016/j.jbusres.2019.09.058 

Jafari-Sadeghi, V., Dutta, D. K., Ferraris, A., & Del Giudice, M. (2020a). Internationalisation 

business processes in an under-supported policy contexts: evidence from Italian SMEs. 

Business Process Management Journal. https://doi.org/10.1108/BPMJ-03-2019-0141 

Jafari-Sadeghi, V., Nkongolo-Bakenda, J-M., Dana, L-P., Anderson, R. B., & Biancone, P. P. 

(2020b). Home Country Institutional Context and Entrepreneurial Internationalization: The 

Significance of Human Capital Attributes. Journal of International Entrepreneurship. 

https://doi.org/10.1007/s10843-019-00264-1 

Jafari-Sadeghi, V., Kimiagari, S. and Biancone, P. Pietro (2019) ‘Level of Education and 

Knowledge, Foresight Competency, and International Entrepreneurship: A Study of 

Human Capital Determinants in the European Countries’, European Business Review, 

32(1), 46-68. https://doi.org/10.1108/EBR-05-2018-0098 

Kharat, M. G., Murthy, S., Kamble, S. J., Raut, R. D., Kamble, S. S. and Kharat, M. G. (2019), 

'Fuzzy multi-criteria decision analysis for environmentally conscious solid waste treatment 

and disposal technology selection', Technology in Society, 57, 20-29. 

Kitsios, F. and Sitaridis, I. (2017), 'An application of non weight MCDM for the evaluation of 

GEM entrepreneurial ecosystems', 28th National Conference on Operational Research 

(Thessaloniki, Greece), 35-39. 

Korber, S. and McNaughton, R. B. (2018), 'Resilience and entrepreneurship: a systematic literature 

review', International Journal of Entrepreneurial Behavior & Research. 

Matos, S. and Hall, J. (2007), 'Integrating sustainable development in the supply chain: The case 

of life cycle assessment in oil and gas and agricultural biotechnology', Journal of 

Operations Management, 25 (6), 1083-102. 

Matsuno, K., Mentzer, J. T, and Özsomer, A. (2002), 'The effects of entrepreneurial proclivity and 

market orientation on business performance', Journal of marketing, 66 (3), 18-32. 

Mazdeh, M. M., Razavi, S. M., Hesamamiri, R., Zahedi, M. R. and Elahi, B. (2013), 'An empirical 

investigation of entrepreneurship intensity in Iranian state universities', Higher Education, 

65 (2), 207-26. 

Memari, A., Dargi, A., Jokar, M. R. A., Ahmad, R. and Rahim, A. R. A. (2019), 'Sustainable 

supplier selection: A multi-criteria intuitionistic fuzzy TOPSIS method', Journal of 

Manufacturing Systems, 50, 9-24. 

Mokhtarzadeh, N., Amoozad Mahdiraji, H., Jafarpanah, I., Jafari-Sadeghi, V., & Cardinali, S. 

(2020). Investigating the impact of networking capability on firm innovation performance: 

using the resource-action-performance framework. Journal of Intellectual Capital. 21(6), 

1009-1034. https://doi.org/10.1108/JIC-01-2020-0005 



Morris, M. H., Kuratko, D. F., and Covin, J. G. (2010), Corporate entrepreneurship & innovation 

(Cengage Learning). 

Mota, B., Gomes, M. I., Carvalho, A. and Barbosa-Povoa, A. P. (2015), 'Towards supply chain 

sustainability: economic, environmental and social design and planning', Journal of 

Cleaner Production, 105, 14-27. 

Mota, B., Gomes, M. I., Carvalho, A. and Barbosa-Povoa, A. P. (2018), 'Sustainable supply chains: 

An integrated modeling approach under uncertainty', Omega, 77, 32-57. 

Muñoz, P., Cacciotti, G. and Ucbasaran, D. (2020), 'Failing and exiting in social and commercial 

entrepreneurship: The role of situated cognition', Journal of Business Venturing Insights, 

14, e00196. 

Narwane, V. S., Yadav, V. S., Raut, R. D., Narkhede, B. E. and Gardas, B. B. (2020), 'Sustainable 

development challenges of the biofuel industry in India based on integrated MCDM 

approach', Renewable Energy. 

Patzelt, Holger and Shepherd, Dean A (2011), 'Recognizing opportunities for sustainable 

development', Entrepreneurship Theory and Practice, 35 (4), 631-52. 

Rafi-Ul-Shan, P. M., Grant, D. B., Perry, P. and Ahmed, S. (2018), 'Relationship between 

sustainability and risk management in fashion supply chains: A systematic literature 

review', International Journal of Retail & Distribution Management, 46 (5), 466-86. 

Rashidi, K. and Cullinane, K. (2019), 'A comparison of fuzzy DEA and fuzzy TOPSIS in 

sustainable supplier selection: Implications for sourcing strategy', Expert Systems with 

Applications, 121, 266-81. 

Rezaei, J., Ortt, R. and Scholten, V. (2013), 'An improved fuzzy preference programming to 

evaluate entrepreneurship orientation', Applied Soft Computing, 13 (5), 2749-58. 

Rezaei, M., Jafari-Sadeghi, V. and Bresciani, S. (2020), 'What drives the process of knowledge 

management in a cross-cultural setting', European Business Review. 32(3), 485-511. 

https://doi.org/10.1108/EBR-06-2019-0127 

Rostamzadeh, R., Ismail, K. and Bodaghi Khajeh Noubar, H. (2014), 'An application of a hybrid 

MCDM method for the evaluation of entrepreneurial intensity among the SMEs: a case 

study', The Scientific World Journal, 2014. 

Sadeghi (2018), 'Success factors of high-tech SMEs in Iran: A fuzzy MCDM approach', The 

Journal of High Technology Management Research, 29 (1), 71-87. 

Sadeghi, V. J. and Biancone, P. Pietro (2017) ‘Exploring the Drivers of Gender Entrepreneurship: 

Focus on the motivational perspectives in USA, Italy and France’, in Ratten, V. et al. (eds) 

Gender and Family Entrepreneurship. Routledge Taylor & Francis Group, 124–141. 

Sadeghi, V. J. and Biancone, P. Pietro (2018) ‘How micro, small and medium-sized enterprises 

are driven outward the superior international trade performance? A multidimensional study 



on Italian food sector’, Research in International Business and Finance, 45(July 2017), 

597–606. doi: 10.1016/j.ribaf.2017.07.136. 

Sadeghi, V. J., Biancone, P. P., Anderson, R. B., & Nkongolo-Bakenda, J-M. (2019a) 

‘International entrepreneurship by particular people “on their own terms”: evidence of 

universal attributes of entrepreneurs in evolving economies’, International Journal of 

Entrepreneurship and Small Business, 37(2), 288–308. doi: 10.1504/IJESB.2019.100109. 

Sadeghi, V. J., Nkongolo-Bakenda, J-M., Anderson, R. B., & Dana, L-P. (2019b) ‘An institution-

based view of international entrepreneurship: A comparison of context-based and universal 

determinants in developing and economically advanced countries’, International Business 

Review. Elsevier, 28(6), p. 101588. doi: 10.1016/j.ibusrev.2019.101588. 

Sadraei, R., Sadeghi, V. J., & Sadraei, M. (2018). Biotechnology revolution from academic 

entrepreneurship to industrial: chemo-entrepreneurship. Biometrics & Biostatistics 

International Journal, 7(6), 546-550. https://doi.org/10.15406/bbij.2018.07.00257 

Santiago, K. (2015) Independent Game Development. in Thinking About Video Games. ed. by 

Heineman, D.S. Bloomington: Indiana University Press. 

Sahebjamnia, N., Fathollahi-Fard, A. M. and Hajiaghaei-Keshteli, M. (2018), 'Sustainable tire 

closed-loop supply chain network design: Hybrid metaheuristic algorithms for large-scale 

networks', Journal of cleaner production, 196, 273-96. 

Salih, M. M., Zaidan, B. B., Zaidan, A. A. and Ahmed, M. A. (2018), 'Survey on fuzzy TOPSIS 

state-of-the-art between 2007–2017', Computers & Operations Research. 

Sherafati, M. and Bashiri, M. (2016), 'Closed loop supply chain network design with fuzzy tactical 

decisions', Journal of Industrial Engineering International, 12 (3), 255-69. 

Sherafati, M., Bashiri, M., Tavakkoli-Moghaddam, R. and Pishvaee, M. S. (2019), 'Supply chain 

network design considering sustainable development paradigm: A case study in cable 

industry', Journal of Cleaner Production, 234, 366–80. 

Sherafati, M., Bashiri, M., Tavakkoli-Moghaddam, R. and Pishvaee, M. S. (2020), 'Achieving 

sustainable development of supply chain by incorporating various carbon regulatory 

mechanisms', Transportation Research Part D: Transport and Environment, 81, 102253. 

Sukumar, A., Jafari-Sadeghi, V., Garcia-Perez, A., & Dutta, D. K. (2020). The potential link 

between corporate innovations and corporate competitiveness: Evidence from IT firms in 

the UK. Journal of Knowledge Management. 24(5), 965-983.  

https://doi.org/10.1108/JKM-10-2019-0590 

Terán-Yépez, E., Marín-Carrillo, G. M., del Pilar Casado-Belmonte, M. and de las Mercedes 

Capobianco-Uriarte, M. (2020), 'Sustainable entrepreneurship: Review of its evolution and 

new trends', Journal of Cleaner Production, 252, 119742. 

Tsai, Wen-Hsien and Kuo, Hsiao-Chiao (2011), 'Entrepreneurship policy evaluation and decision 

analysis for SMEs', Expert Systems with Applications, 38 (7), 8343-51. 



Tsai, Wen-Hsien, Lee, Pei-Ling, Shen, Yu-Shan and Hwang, Elliott T.Y. (2014), 'A combined 

evaluation model for encouraging entrepreneurship policies', Annals of Operations 

Research, 221 (1), 449-68. 

Tsao, Yu-Chung, Zhang, Q. and Chen, Tsung-Hui (2016), 'Multi-item distribution network design 

problems under volume discount on transportation cost', International Journal of 

Production Research, 54 (2), 426-43. 

Tzuc, O May., Bassam, A., Ricalde, L. J., Jaramillo, O. A., Flota-Bañuelos, M. and Soberanis, M. 

A. E. (2020), 'Environmental-economic optimization for implementation of parabolic 

collectors in the industrial process heat generation: Case study of Mexico', Journal of 

Cleaner Production, 242, 118538. 

Ugalde-Binda, N., Balbastre-Benavent, F., Canet-Giner, M. T. and Escribá-Carda, N. (2014), 'The 

role of intellectual capital and entrepreneurial characteristics as innovation drivers', 

Innovar, 24 (53), 41-60. 

Van Stel, A., Carree, M. and Thurik, R. (2005), 'The effect of entrepreneurial activity on national 

economic growth', Small business economics, 24 (3), 311-21. 

Wang, D., Shi, Y. and Wan, K. (2020), 'Integrated evaluation of the carrying capacities of mineral 

resource-based cities considering synergy between subsystems', Ecological Indicators, 

108, 105701. 

White, J C., Conant, J. S. and Echambadi, R. (2003), 'Marketing strategy development styles, 

implementation capability, and firm performance: investigating the curvilinear impact of 

multiple strategy-making styles', Marketing Letters, 14 (2), 111-24. 

Yadavalli, V. SS, Darbari, J. D., Bhayana, N., Jha, P.C. and Agarwal, V. (2019), 'An integrated 

optimization model for selection of sustainable suppliers based on customers’ 

expectations', Operations Research Perspectives, 6, 100113. 

Zahiri, B., Zhuang, J. and Mohammadi, M. (2017), 'Toward an integrated sustainable-resilient 

supply chain: A pharmaceutical case study', Transportation Research Part E: Logistics and 

Transportation Review, 103, 109-42. 

Zhalechian, M., Tavakkoli-Moghaddam, R., Zahiri, B. and Mohammadi, M. (2016), 'Sustainable 

design of a closed-loop location-routing-inventory supply chain network under mixed 

uncertainty', Transportation Research Part E: Logistics and Transportation Review, 89, 

182-214. 

 



 
Figure 1. Main determinants (criteria) and sub-criteria for prioritising of the entrepreneurial 

firms 
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Figure 2. Closeness coefficient of the entrepreneurial firms 
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Figure 3. Difference between optimal CC and CC obtained by the deterioration of each sub-

criterion for top firms 
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Figure 4. New ranks of top firms by the deterioration of each sub-criterion 

0

10

20

30

40

50

60

EB SR CS SO PMS AE AI NJ Kn Ed In FF EP

T
h

e 
n

ew
 r

an
k

s 
o

f 
to

p
 f

ir
m

 b
y

 

d
et

er
io

ra
ti

o
n

 o
f 

ea
ch

 s
u

b
-c

ri
te

ri
o

n

Sub-criteria



Table 1. Related paper about Entrepreneurship and MCDM methods. 

 
Main determinants Analytical methods / Decision making 

methods SE EFC IECC 

White et al. (2003)    Regression Estimates 

Griffith et al. (2006)    Descriptive statistics 

Tsai and Kuo (2011)    DEMATEL, ANP and ZOGP 

Mazdeh et al. (2013)    ANP and VIKOR 

Rostamzadeh et al. (2014)    Fuzzy VIKOR 

Tsai et al. (2014)    ANP and VIKOR 

Ugalde-Binda et al. (2014)    Quantitative and qualitative methodologies 

Groşanu et al. (2015)    Generalized least square method 

Kitsios and Sitaridis (2017)    Non-Weight Method 

Jafari-Sadeghi et al. (2019b)    Descriptive statistics 

Narwane et al. (2020)    DEMATEL 

Cojoianu et al. (2020)    Descriptive statistics 

Rezaei et al. (2020)    Fuzzy AHP 

Current research    Fuzzy TOPSIS 

SE: Surrounding environmental 

EFC: Entrepreneurial firm capabilities  

IECC: Individual entrepreneurial capabilities and characteristics 

 

 

 

  



Table 2- Prioritising of top entrepreneurial firms in the considered supply chain. 

Entrepreneurial firms CC 

E110 0.865749 

E93 0.830872 

E46 0.830427 

E103 0.820883 

E141 0.818715 

 

 


