
73

Developing a Model Based on Sustainable 
Development for Prioritizing Entrepreneurial Challenges 
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Abstract 
In the post-recession period, the business environment in developing countries is still 
relatively undesirable. Based on the reports published, the number of closed entrepreneurs are 
significantly more than the number of those newly established. These statistics also reflect that 
the development of entrepreneurship faces several challenges. However, a strategic management 
program must be accurately conducted to effectively control entrepreneurial challenges based on 
the limitation of time and financial resources. On the other hand, the program should provide 
an appropriate opportunity for competitiveness by producing better quality goods and services 
successfully marketed to consumers. The aim of this paper is to propose a robust model with 
a high potential for evaluation of entrepreneurial challenges in order to identify and control 
the most critical ones. To achieve the aim, the most critical parameters should be identified to 
prevent wasting the resources. Likewise, the analytical network process (ANP) method, a branch 
of multi-criteria decision making (MCDM) techniques, is a powerful tool that can consider all 
interrelationships and interdependencies between criteria. On the other hand, neutrosophic 
sets are among the most widespread approaches in coping with vagueness and unknown 
environment. The methodology employed in this paper uses a combination model based on 
ANP and neutrosophic sets using sustainable development indicators to prioritize the challenges 
of entrepreneurship. The results show that the proposed model has a high potential to provide a 
process for decision-making under a vague environment.
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1. INTRODUCTION
Over the last two decades, entrepreneurship and its impacts on the economy have been extensively 
investigated. The majority of researchers have found a significant impact of entrepreneurship on 
the economics. However, the research field continues to grow and develop (Neumann, 2020). 
The new environment of liberalization and globalization provides stimuli for entry and growth 
of entrepreneurial firms (Dixit et al., 2010). A professional skill for the successful entrepreneur 
is to solve novel problems in real-time by using experiences resulted from others. There is a 
burgeoning interest in entrepreneurial management. An entrepreneur should take into account 
different aspects of business activities, including (i) the awareness of the marketability of new 
technology or a product, (ii) the growth of firms to exploit business opportunities, and (iii) the 
capability to manage the enterprise from start to the maturity. In emerging markets, the novel 
environment of liberalization and globalization provides an appropriate opportunity for the 
growth and entry of entrepreneurial firms.

Over the last decade, the world has witnessed an unprecedented change in the technical and 
technological environment. The change means a substantial revolution in the way business is 
conducted. For example, some countries like Japan, Canada, Australia, the UK, and the USA 
adopted to liberalize their economies, therefore letting the markets overcome the controlling 
frameworks. However, most countries have conducted several scenarios based on the ability 
of an economy to achieve competitiveness by rising standards of living and high rates of 
employment on a sustainable basis. This may pose different opportunities for new firms to enter 
a particular product or service and the existing firms to enter a new business. However, these 
changes lead to increasing demand for firms to adapt themselves to sustainable development 
components in a dynamic manner, in which the behavior of firms changes timely based on the 
market requirements. To achieve the aim, firms focus on sustainable development indices to 
improve their position and attain rapid growth in the marketplace. 

A typical firm faces challenges in competence learning, growing, and innovating as the new 
environment reflects an unknown situation. Therefore, the concentration of the firm’s actions is 
to significantly respond to these challenges. While the topic of organizational performance has 
been meaningfully considered, the topic of entrepreneurial challenges has not been investigated 
comprehensively. A large number of studies have been on understanding the entrepreneurial 
process, but the studies about challenges are limited. Furthermore, the challenges are recognized 
in isolated conditions. On the other hand, using a set of rules makes it difficult to comprehensively 
manage a system because of the complexity of systems. Using a suitable decision process can lead 
to a reduction in decision failures. The ANP (analytic network process) method is a mathematical 
tool to deal with dependence and feedback (Saaty, 1996). The ANP technique is more adapted 
with real-world application than many conventional MCDM methods because of considering the 
dependence assumption among individual criteria. 

An ANP-based decision analysis approach has many advantages: (1) it measures all tangible and 
intangible criteria in the modeling process, (2) it is a relatively simple and intuitive approach, 
(3) it can consider all independence, dependence, and inter-dependence relationships among 
the decision levels and attributes (Azimi et al., 2011; Fouladgar et al., 2012). However, the ANP 
method is criticized for its disability in formulating the inherent uncertainty involved in the 
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decision process. On the other hand, neutrosophic set, an extension of fuzzy set, is known as 
a powerful approach in dealing with such situations. However, the relationships between the 
factors influencing entrepreneurial firms have not yet been elucidated, so that it is not clear 
which one is dominant in real situations. Therefore, the purpose of this study is to determine 
the impact of challenges on entrepreneurial firms based on sustainable indicators. This paper 
proposes an NANP model, a combination of neutrosophic set and ANP technique, to formulate 
both dependency and interdependency relationships under an uncertain environment.  

This paper is structured as follows. The key challenges faced by an entrepreneurial firm based on 
a literature review are illustrated in the next section. The neutrosophic sets and their operators 
are presented in section 3. In section 4, the proposed model is clearly explained. In section 5, a 
real case is fulfilled and investigated. Finally, the results are comprehensively presented in the 
final section.

2. THEORETICAL BACKGROUND
2.1 Literature survey
According to the important role of entrepreneurial firms, different studies have been conducted 
to investigate the problem under consideration. Ragozzino & Reuer (2010) expressed the 
challenges and opportunities of entrepreneurial firms. Lajqi & Krasniqi (2017) investigated how 
entrepreneurs’ employment growth aspirations are influenced by social capital, human capital, 
and institutional quality. Dixit et al. (2010) described how the new environment of globalization, 
deregulation and liberalization creates several challenges for entrepreneurial firms. The 
influence of the major problems and restrictions on the development of the entrepreneurial 
sector in Serbia is analyzed by Stefanovic et al. (2013). An exploratory assessment model to gain 
the major factors that affect the success of international entrepreneurial projects is proposed by 
Brière et al. (2015). Rae (2017) explored the emerging contribution of leadership development to 
sustainable entrepreneurship. Taylor (2021) utilized two case studies to present widely divergent 
forms of entrepreneurship. Rajagopal (2021) showed entrepreneurial challenges could influence 
psychological, economic, social, and geo-demographic factors. 

Welter & Smallbone (2011) examined the institutional embeddedness of entrepreneurial behavior. 
Wonglimpiyarat (2015) developed qualitative research using case study methodology by focusing 
on the policy perspectives of bank financing to analyze the small and medium-sized enterprises 
in the case of China. Cantele & Vernizzi (2015) demonstrated that entrepreneurial challenges play 
a role in the overall value creation process. Gelard & Saleh (2011) proposed a model for selecting 
the best entrepreneur using the evaluation criteria extracted from the challenging parameters. 
Li et al. (2019) demonstrated entrepreneurial firms with religious owners invest more in social 
responsibility. Bahl et al. (2021) examined the relationship in the context of entrepreneurial 
firms in transition economies. Bai et al. (2020) explored the role of internal social exchanges in 
contributing to the international performance of young entrepreneurial firms. Matricano (2020) 
investigated the impact of entrepreneurship trajectories on the performance of entrepreneurial 
firms. Jiang et al. (2018) indicated green entrepreneurial orientation has positive influences on 
both environmental and financial performance.
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On the other hand, based on the potential application of the neutrosophic set, different 
researchers have employed it to formulate the problem under consideration. Broumi et al. (2014) 
presented neutrosophic parameterized soft set and its operations. An extended TOPSIS method 
for a multiple attribute group decision-making problem based on single-valued neutrosophic 
sets was developed by Ye (2015). Biswas et al. (2016) used single-valued neutrosophic sets to 
develop the TOPSIS method for group decision-making. Peng et al. (2016) developed a novel 
qualitative flexible multiple criteria method based on neutrosophic sets. An optimized method of 
PROMETHEE on the base of neutrosophic sets is developed by Wang & Liu (2016). 

Garg & Nancy (2017) utilized interval neutrosophic numbers to introduce a nonlinear 
programming model. Zhang et al. (2016) used a novel outranking approach based on a 
neutrosophic set to solve an MCDM problem. Baušys & Juodagalviene (2017) solved a location 
selection problem by combining WASPAS model with neutrosophic sets. Hu et al. (2017) used 
the VIKOR method and interval neutrosophic sets to measure a projection-based difference. 
Jiang & Shou (2017) measured the similarity between neutrosophic sets by using Dempster-
Shafer’s evidence theory. Li et al. (2019) used neutrosophic sets to incorporate the evaluation 
based on distance from the average solution method with power aggregation operators. A 
model based on a neutrosophic set is developed by Khatter (2021) to solve an MCDM problem. 
Liang et al. (2017) proposed an integrated model based on decision-making trial and evaluation 
laboratory (DEMATEL) and the single-valued trapezoidal neutrosophic to analyze the causal 
relationships among criteria. Peng & Smarandache (2020) measured multiparametric similarity 
with combination weight by using neutrosophic sets. Thong et al. (2020) proposed an extended 
TOPSIS method with unknown weight information in a dynamic neutrosophic environment. 
Abdel-Basset et al. (2020) utilized trapezoidal neutrosophic numbers to estimate the activities 
durations in project management. Wang & Zhang (2017) used the TODIM method with the 
probability multivalued linguistic neutrosophic sets. 

2.2 Sustainability
Sustainability is a term used to connect development to the environment. Over the recent 
decades, an attempt has been made to simultaneously consider the concept of all aspects of 
development. The World Commission on Environment and Development (WCED) firstly 
discussed sustainable development as development that “meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (Rogers et al., 2008). 
Sustainable development is can be defined as a function of three components, including economic, 
environmental, and social parameters. The first parameter indicates a maximum income or an 
increase in capital. The second reflects the resilience and robustness of biological and physical 
systems. The last indicates the stability of social and cultural systems. Based on the statistical 
data reported by the United Nations Development Programme (UNDP), the wealthiest 20% of 
the global population earns 82.7% of the total global income (Rogers et al., 2008). This income 
distribution reflects an unbalanced situation. Therefore, sustainable development provides a 
systemic approach to integrate different aspects into a comprehensive model in order to build a 
meaningful relationship among different criteria. The primary goal of sustainable development 
is to increase the sustainable competitiveness of economies, social and environmental problems. 
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In recent years, sustainable development has received considerable attention from different 
researchers to integrate environmental, economic, and social concerns in science and management 
(Xu et al., 2019; Nousheen et al., 2020; Shafieisabet & Haratifard, 2020; Yuan & Lo, 2020; Shulla 
et al., 2020; Laurett et al., 2021). Nguyen (2020) investigated the impact of sustainability on 
firm value. In this study, a significant negative relation between firm value and sustainability 
reporting has resulted. Mashokhida et al. (2018) used the method of com¬parative analysis to 
assess the level of competitiveness of the Tajikistan regions to sustainability determine their 
economic development. Ginevicius (2019) proposed a methodology to quantitatively evaluate 
the sustainability of the country’s region’s development. Therefore, it is necessary to develop 
an effective framework to provide a systematic approach for balancing social, environmental, 
and economic concerns in order to identify key sustainability issues, determine actions and 
solutions, enable performance measuring, evaluate preventive measures, and share information 
with stakeholders. 

2.3 Entrepreneurship 
Based on the key role of entrepreneurship in the economic development of developing countries, 
the national government has tried to improve entrepreneurship in Iran. This has resulted from 
the fact that the entrepreneurs have the role of business creation in facing poverty (Brière et al., 
2015). Over two recent decades, Iran has accomplished a large number of initiatives to promote 
the economy. To achieve the aim, the government has focused on the development of small 
and medium-sized enterprises by fostering entrepreneurship. From 2008 to 2018, the number 
of the registered entrepreneurs increased from 7% to 12% (GEM, 2018). Entrepreneurship is 
known as a great engine of the country’s economy (Rezaei et al., 2017). Different organizations 
support entrepreneurial development, including the institute of labor and social welfare, the 
small and medium-sized enterprise development organization, the central bank of Iran, the 
statistical center of Iran, and science and technology parks. These organizations are supported 
by the government and different NGOs. However, the country’s economy has various problems 
resulted from the world crises. This imposes an unfavorable business environment, reflected in 
a negative trade balance, high inflation rate, fluctuation in IRR exchange rate, and insufficient 
inflow of foreign direct investment (Rezaei et al., 2017).

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA
The aim of the research is to present a new model in order to provide a proper base for clearly 
analyzing the current situation of firms and identifying the oncoming threats and opportunities. 
It can lead to substantial growth in the outputs by overcoming the critical challenges through 
the scheduled actions. For achieving the aim, a new model based on a combination of the 
neutrosophic set and ANP technique using sustainable development components is proposed 
to model the entrepreneurial challenges in Iran, a developing country, to reflect different 
challenges and make a proper decision for dealing with such situations. To achieve the aim, 
the basic indicators of the sustainable development analysis are divided into three main groups, 
including economic (EC), environmental (EN), and social (S) components. These main criteria 
can be fallen into several sub-criteria. Therefore, a list of the main criteria and corresponding 
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sub-criteria were extracted from the literature review, and then an interview with the expert team 
was conducted to modify the list, as depicted in Table 1. 

Tab. 1 – Definition of the main and sub-criteria. Source: own research 
Goal Criteria Sub-criteria Definition 
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Marketing and selling 
(EC1) (Smith, 2005; 
Gelard & Saleh, 2011; 
Cantele & Vernizzi, 
2015)

The aim of a firm is to sell a product or 
service and earn a corresponding income. 
Therefore, a firm makes income only when 
selling a product or service. This factor 
reflects how an entrepreneurial firm is capable 
of maximizing the rate of returns. 

Financing (EC2) (Smith, 
2005; Dixit et al., 2010; 
Gelard & Saleh, 2011; 
Stefanovic et al., 2013; 
Lajqi & Krasniqi, 2017)

It is not easy and simple to funding a new 
business because the financial resources are 
limited. Based on the reports, more than 
70% of the firms have experienced financial 
problems in the start-up.

Inflation rate (EC3) 
(Smith, 2005; Gelard & 
Saleh, 2011)

It is defined as an overall increase in the 
price level during a specific time, normally 
expressed as an annual percentage. It plays 
an important role in entrepreneurial firms 
because this factor is a serious challenge to 
many entrepreneurs. 

Sanction (EC4) 
(Ramezani, 2018; 
Tavakol, 2020; 
Jahanshahi & Brem, 
2020)

It is known as a set of regulations on 
punishing countries by imposing some 
penalties until such a time as their behavior is 
resolved.

Interest rate (EC5) 
(Smith, 2005; Gelard & 
Saleh, 2011)

The proportion of a loaned amount, generally 
expressed as an annual percentage, which a 
lender charges for the use of assets.

E
nv

iro
nm

en
ta

l (
E

N
)

Ecological awareness 
(EN1) (Gelard & Saleh, 
2011)

This factor reflects the impact of our 
activities and actions on ecosystems and the 
environment.

Air pollution (EN2) 
(Gelard & Saleh, 2011)

It shows how the air is polluted by the 
released harmful material that damages 
human health and the planet. 

Water pollution (EN3) 
(Gelard & Saleh, 2011)

This component shows how harmful 
substances, including microorganisms or 
chemicals, contaminate a water resource; so 
that water quality will be degraded. 

Emission of greenhouse 
gases (EN4) (Gelard & 
Saleh, 2011)

The gases that trap heat in the atmosphere 
and make the planet warmer are known as 
greenhouse gases.
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Teambuilding (S1) 
(Lajqi & Krasniqi, 2017; 
Stefanovic et al., 2013; 
Gelard & Saleh, 2011)

Human resources are among the most 
important components in entrepreneurial 
firms. Skill labor force can lead to a sharp 
increase in the income.

Social rejection (S2) 
(Gelard & Saleh, 2011; 
Stefanovic et al., 2013; 
Arora, 2015)

The new business environment is full of the 
unknown. One of the most complex parts 
of emerging as a new entrepreneur is to deal 
with this uncertainty. However, starting your 
own business makes it hard to maintain social 
connections. 

Managerial skills (S3) 
(Lajqi & Krasniqi, 2017; 
Smith, 2005; Dixit et al., 
2010; Gelard & Saleh, 
2011)

There is not enough time to accomplish all 
required actions. Therefore, a ranking analysis 
is needed to manage activates based on their 
importance and effectiveness. 

Law and ethics (S4) 
(Mensah, 2019)

This factor refers to the law and ethics that 
apply to business entities. It shows the way a 
business should behave. 

3.1 Neutrosophic sets
The fuzzy set, first developed by Zadeh (1965), is a mathematical tool to cope with the uncertainty 
involved in the decision process. However, there is uncertainty in the data, which is not handled 
by fuzzy sets (Atanassov, 1986). Therefore, the ordinary fuzzy set has been extended to many 
new types, including interval-valued fuzzy sets, hesitant fuzzy sets, intuitionistic fuzzy sets, 
and neutrosophic fuzzy sets. The intuitionistic fuzzy sets, introduced by Atanassov (1986), is a 
general form of standard fuzzy sets. The intuitionistic fuzzy set takes into account both truth-
membership (T) and falsity-membership (F). The truth and falsity memberships belong to closed 
intervals [0, 1]. An intuitionistic fuzzy set can be defined as (Imanov et al., 2017; Yang et al., 2017; 
Thao & Duong, 2019; He & Wu, 2019; Roszkowska & Jefmański, 2021):

0≤ T + F ≤1� (1)

However, the intuitionistic fuzzy set is disabled to handle the indeterminate and inconsistent 
information imposed by fuzzy systems. Therefore, neutrosophic sets were developed by 
Smarandache (2005) to consider all types of information. This approach is a difference of fuzzy 
and intuitionistic sets based on neutral thought, represented by an indeterminacy membership 
(I). A neutrosophic set can be defined as the following equation: 

0≤T+I+F≤3� (2)

This formula shows that a neutrosophic set is dependent on the degree of membership, non-
membership, and indeterminacy. However, there are no constraints between indeterminacy, 
truth, and falsity values. 

Let X̆ be a universe of discourse and x̆ be an element in X̆ , a neutrosophic set is an object with 
the following form: 
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3.2 The proposed model 
The analytic network process (ANP) technique is developed to solve the problem of mutual 
dependency between the elements; whereas, conventional methods are only capable of solving 
the problem of independence among the elements. The ANP uses a decomposing process to 
convert a complex decision problem into several simple issues. This technique employs a pairwise 
comparison approach to obtain the weight of the parameters. The ANP method can consider 
both interaction and feedback within clusters of elements (inner dependence) and between 
clusters (external reliance). 

However, the ANP technique uses human judgment to obtain the relative importance of 
elements. Therefore, the inherent uncertainty associated with the judicial process, which has a 
significant impact on the results, cannot be considered in the modeling procedure. To overcome 
such situations, the combination of the ANP method and neutrosophic sets can take into account 
the uncertainty and complexity imposed by the decision process. This paper proposes a robust 
model based on the ANP method and neutrosophic sets (NANP) to handle interdependency 
relationships between elements to obtain a reliable result. The proposed model can be described 
as follows: 

Step 1: Definition of the problem and determining the decision elements. The model structure 
comprises four levels. The goal is located in the first level; the criteria (sustainable development 
components) and their corresponding sub-criteria are situated in the second and last levels, 
respectively. 

Step 2: Definition of the neutrosophic numbers used to make a comparison between the 
evaluation criteria by using a two-by-two pairwise comparison.

 
𝐴̆𝐴 = {⟨𝑥̆𝑥:𝛼𝛼𝐴̆𝐴(𝑥̆𝑥),𝛽𝛽𝐴̆𝐴(𝑥̆𝑥),𝛾𝛾𝐴̆𝐴(𝑥̆𝑥)⟩|𝑥̆𝑥 ∈ 𝑋̆𝑋} (3) 

where the functions , ,   : 0,1X − + →    indicate respectively the degree of membership, 

indeterminacy, and non-membership of the element x X to the set A . For two neutrosophic sets: 

( ) ( ) ( ) : , ,A A AA x x x x x X  =   and  ( ) ( ) ( ) : , ,B B BB x x x x x X  =   
The relations can be described as follows:  

( ) ( ) ( ) ( ) ( ) ( ) if and only if , ,B B BA A AA B x x x x x x     = = = =  (4) 

( ) ( ) ( ) ( ) ( ) ( ) if and only if , ,B B BA A AA B x x x x x x          (5) 

( )( ) ( )( ) ( )( ) : , ,B B BA A AA B x x x x x X     =      (6) 

( )( ) ( )( ) ( )( ) : , ,B B BA A AA B x x x x x X     =      (7) 

( ) ( ) ( ) 1 : ,1 ,A A AA x x x x x X  − = −   (8) 

0 (0,1,1) and 1 (1,0,0)n n= =  (9) 
where   indicates the t-conorm and   denotes the t-norm.  
Let ( )1 1 1, , , , ,ij t t tt t y z   = be a single triangular neutrosophic number; then the score degree is 
calculated as (Sarucan et al., 2021): 

  ( )1 1 1
1( ) 2
8ij t t tC t t y z   = + +  + − −  

(10) 
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Step 3: The comparison of the criteria and sub-criteria is made by the assumption that there is no 
dependence among the sustainable development components.  

Step 4: The analysis of the impact of each factor on every other factor is accomplished to obtain 
the inner dependence among the criteria and sub-criteria. The dependences among the elements 
are extracted as schematically shown in Fig. 1.

Step 5: Calculation of the relative weight by multiplying the local weights with inner dependency 
weights. 

Step 6: The overall weights of the factors are computed by multiplying the final weights of the 
factors with the local weights of the sub-factors. The proposed model creates a real insight for 
both managers and decision-makers for a better understanding of the firm’s challenges.

4. RESULTS AND DISCUSSION
The framework proposed in this paper applies a combined model based on ANP, neutrosophic 
sets, and sustainable development indicators to provide a systematic and organized approach for 
prioritizing the most critical entrepreneurial challenges in Iran. To achieve the aim, sustainable 
development indicators are firstly identified by literature review and interviews with the decision 
team; then the interdependency relationships are extracted by face-to-face interviews with the 
decision team; finally, the most critical challenges are prioritized in descending order by the NANP 
technique. This research identifies thirteen challenges, based on experts’ opinions and literature 
review, to provide a holistic perspective to the challenges faced by the entrepreneurial firms in a 
new environment.

As seen in Table 1 and Figure 1, thirteen parameters are classified by using sustainable development 
components. These challenging criteria should be prioritized in descending order because of 
financial and time limitations in order to make a proper decision. The model is fulfilled as described 
in the following: 

Step 1: Construct the hierarchical model. The first step converts a complex problem into a simple 
one using a hierarchical structure (as seen in Figure 1). The first level contains the overall goal, the 
second level comprises the main criteria, and the last level indicates the sub-criteria. 

Step 2: Define the neutrosophic numbers. In this step, the neutrosophic numbers based on the 1-9 
Saaty scale (Saaty, 1996) are defined. Linguistic terms and corresponding neutrosophic triangular 
scales are derived from Sarucan et al. (2021). 

Step 3: Make the pairwise comparison. The pairwise comparisons are made by assuming that there 
is no dependence between the two components (Table 2). 

After constructing the decision matrix, the values are transferred into crisp ones. Then, for creating 
the normalized matrix, the sum of each column is computed to divide each matrix element into 
it. Finally, the average of the row elements of the normalized matrix is calculated. The results are 
shown in Table 3. From the table, it is clear that the last column lists the local weight of the criteria.

Based on the basic concepts of the pairwise comparison matrix, for achieving a reasonable solution, 
it is required to check whether the preference relation is consistent or not before deriving the 
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priorities of the elements. Consistency plays a significant role in preference relations and the 
lack of consistency of preference relations may lead to misleading solutions (Xu & Liao, 2014). 
The consistency ratio (CR) (Lashgari et al., 2012; Zamani et al., 2014) is available in the last row 
of the table. The CR value is less than 0.1. Therefore, it is acceptable. Similar computations are 
accomplished to obtain the weights of sub-criteria. Table 4 depicts the comparison matrix of sub-
criteria. The local weights of the criterion are listed in the last column of the table. 

Step 4: Obtain the inner dependence between the criteria and sub-criteria. In this step, based on 
the relationships depicted in Fig. 1, the impact of each factor on every other factor is calculated 
to obtain the inner dependence. The following table (Table 5) depicts the inner dependency 
relationships. The last column of the table lists the local weights of parameters. 

Step 5: Calculation of the relative weight by multiplying the local weights resulted from step 3 
with the inner dependency weights resulted from step 4. 

After calculating the inner dependency weights, the interdependent weights can be obtained by 
multiplying the inner dependency weights with the local weights extracted from step 3. Therefore, 
the interdependent weights of the sustainable development factors are calculated as follows:

1 0.79 0.64 0.54 0.43
0.27 1 0.36 0.23 0.23
0.73 0.21 1 0.23 0.34

main factorsw −

     
     =  =     
          

 
 

From the above matrix, it can be shown that the weights are changed from 0.54, 0.23, and 
0.23 into 0.43, 0.23, and 0.34, respectively. Likewise, the interdependent weights of the sub-
factors can be obtained. From the outputs, it can be resulted that the local weights for economic 
factors changed from 0.33, 0.25, 0.2, 0.11, and 0.11 to 0.25, 0.21, 0.15, 0.29, and 0.10, respectively. 
Likewise, the local weights for environmental factors are varied from 0.16, 0.22, 0.25, and 0.38 
to 0.14, 0.22, 0.27, and 0.37, respectively. Finally, the local weights for social factors changed 
from 0.1, 0.32, 0.16, and 0.42 to 0.09, 0.29, 0.21, and 0.41, respectively. This demonstrates the 
inner dependency relationships can lead to a significant change in the local weights. From the 
economic point of view, these weights show which challenge is more important for the purpose 
of resource allocation. 

Step 6: The overall weights are obtained by multiplying the independent weights of the factors 
with those of the sub-factors. Table 6 lists the local and overall weights of the factors and sub-
factors. According to the last table, the law and ethics parameter (S4) is located in the highest 
rank (most important parameter). Sanction factor (EC4) and marketing and selling factor (EC1) 
are situated in the second and third rank, respectively. In addition, the teambuilding parameter 
(S1) with the lowest rank is the least important parameter. 

Tab. 2 – The neutrosophic comparison matrix of main-criteria. Source: own research
EC EN S

EC 1~ 3 3
EN 3~-1 1~ 1~

S 3~-1 1~ 1~
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Tab. 3 – The comparison matrix of main-criteria. Source: own research
EC EN S W criterion

EC 0.71** 0.46 0.46 0.54
EN 0.15 0.27 0.27 0.23
S 0.15 0.27 0.27 0.23
CR*=0.05

* Consistency ratio; ** The normalized value

Fig. 1 – The structure of the problem (the links reflect there is a dependency or direct and interdependency or indirect 
relationships between two elements). Source: own research

Tab. 4 – The comparison matrix of the sub-criteria. Source: own research
EC1 EC2 EC3 EC4 EC5 EN1 EN2 EN3 EN4 S1 S2 S3 S4 Wcriterion

EC EC1 0.43 0.42 0.32 0.25 0.25 0.33

EC2 0.2 0.27 0.32 0.22 0.25 0.25

EC3 0.2 0.13 0.21 0.25 0.22 0.20

EC4 0.09 0.13 0.04 0.14 0.14 0.11

EC5 0.09 0.06 0.1 0.14 0.14 0.11

EN EN1 0.19 0.22 0.12 0.1 0.16

EN2 0.19 0.22 0.25 0.22 0.22

EN3 0.29 0.22 0.25 0.22 0.25

EN4 0.32 0.34 0.38 0.47 0.38

S S1 0.11 0.08 0.1 0.13 0.10

S2 0.19 0.37 0.33 0.4 0.32

S3 0.17 0.18 0.21 0.08 0.16

S4 0.54 0.37 0.36 0.4 0.42

CR 0.08 0.08 0.07

Fig. 1 – The structure of 
the problem (the links 

reflect there is a 
dependency or direct and 

interdependency or 
indirect relationships 

between two elements). 
Source: own research 
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Tab. 5 – The inner-dependency matrices. Source: own research

*Weight

Tab. 6 – The overall weights of factors. Source: own research
Factors EC1 EC2 EC3 EC4 EC5 EN1 EN2 EN3 EN4 S1 S2 S3 S4

Weights 0.108 0.093 0.066 0.124 0.043 0.031 0.052 0.061 0.085 0.031 0.098 0.071 0.137

Ranking 3 5 8 2 11 12 10 9 6 13 4 7 1

A key aspect of business management is to identify the challenges and threats in a sophisticated 
social, economic, and environmental situation. This process helps decision-makers manage 
financial and time resources by allocating them in a systematic and logical manner. However, 
the proposed model provides an analytical base to manage the limitation of the resources under 
an evaluation process. The model uses a mathematical tool to formulate the problem under 
consideration. This model can consider all quantitative and qualitative components under a 
vagueness of the environment. The results demonstrate that there is an overall rank in descending 
order. This means some challenges are more important than others. 

Based on the results derived from Table 6, the following conclusions can be reached: the effect of 
the law and ethics (S4) challenge is more important than that of the other challenges. Therefore, 
this challenge should be firstly taken into account to reduce the resulted risks. The effect of the 
teambuilding parameter (S1) is less important than that of the other challenges. Therefore, this 
challenge can be later considered in the process of improvement.  

The results extracted from the proposed model show that law and ethics challenges, with the 
weight value of 0.137, play the most significant role in new businesses. Sanction and marketing, 
and selling challenges with the weight value of 0.124 and 0.108 are located in the second and third 
important, respectively. On the other hand, teambuilding and ecological awareness challenges 
with the weight value of 0.031 and 0.031, respectively, are located in the last ranks. The results 
demonstrate that decision-makers should manage the key challenges to timely improve the 
business environment. Therefore, all stakeholders should work together to cope with the most 
critical challenges. This can lead to new businesses become more competitive in national and 
international markets. The government should make an attempt to improve the law and ethics 
situations; so that it provides a condition that encourages foreign and domestic investors to 
expand their business in Iran. This paper provides significant suggestions for decision-makers 
and authorities. Authorities may acknowledge how sustainability indicators can influence future 
strategies; so that they can monitor the procedures to simultaneously attain economic, social, 
and environmental aims. Based on the model, a decision-maker can obtain a clearer perception 

EC EN S W* EN EC S W S EC EN W S1 S3 S4 W 
EN 1 3  0.27 EC 1  4  0.79 EC 1  2  0.64 S3 1  3  0.73 

S 13− 1  0.73 S 14−  1  0.21 EN 12−  1  0.36 S4 13−  1  0.27 
EC1 EC2 EC4 W EC2 EC1 EC3 EC4 EC5 W EN1 EN2 EN3 EN4 W 
EC2 1 13− 0.27 EC1 1  2  12−  1  0.25 EN2 1  12− 1 0.27 
EC4 3 1 0.73 EC3 12−  1  13−  1  0.16 EN3 2  1 1 0.39 

EC4 2  3  1  3  0.4 EN4 1  1 1 0.34 
EC5 1  1  13−  1  0.19 

CR=0.0 CR=0.079 CR=0.097 
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of the current situation and find a solution to fill the gaps. This leads to the best performance 
by performing sustainability activities be achieved. However, this research provides a deeper 
understanding of the current situation. By making more suitable principles, it can help decision-
makers follow sustainability development. 

This research is in line with previous studies that have examined the entrepreneurial challenges in 
Iran (Rezaei et al., 2017; Ramezani, 2018). Ramezani (2018) suggested that the government should 
play a vital role in facing law and ethics challenges. The government should provide a reliable 
base for making a competitive advantage. The results of the research are partially compatible 
with the analyses issued by other international researchers. Brière et al. (2015) demonstrated that 
financial and regulations are among the most critical challenges in South Africa. Stefanovic et al. 
(2013) showed lack of financial resources, administrative obstacles, insufficiently qualified labor, 
lack of information on markets and technologies, and non-compliance with standards are known 
as the major challenges in Serbia. 

However, by using a small amount of information, this paper proposes a comprehensive model 
to conduct a comparative assessment of sustainable challenges, identify the most critical factors 
that significantly impact the sustainable development, calculate the extent of the environmental, 
social, and economic sustainability, find the gaps between the current and ideal situations, 
allocate the financial and non-financial resources, prevent the resources from wasting, evaluate 
the oncoming scenarios for future actions, and assess the efficiency of the authorities. 

5. CONCLUSION 
Although an entrepreneurial firm encounters challenges, a new entrepreneur faces a set of 
challenges to overcome. However, based on the limitations of resources and time, it is necessary 
to prioritize the most critical entrepreneurial challenges. In this study, an integrated model 
based on the ANP method and sustainable development indicators under neutrosophic sets is 
proposed. The ANP technique is known as the preferred technique for extracting the importance 
weights when there is interdependence between elements. The model uses a systematic approach 
to obtain the most and least important entrepreneurial challenges in Iran. This model can reflect 
competitiveness by designing and selling goods at prices, quality, and other attractive features 
offered by the competitors. This model helps authorities make better decisions in coping with 
such sophisticated problems. The proposed model is capable of considering both the uncertainty 
and inner-dependency relationships. The results demonstrate that S4 (law and ethics) is the most 
critical factor with a value of 0.137. In addition, S1 (teambuilding) is located in the lowest rank with 
0.031. Therefore, authorities are advised to improve law and ethics. Finally, it is recommended 
that decision-makers use the proposed model to analyze their challenges for development or 
planning purposes. Since the proposed model is sensitive to the problem description and its 
components, researchers should appropriately define a problem and corresponding dependency 
and interdependency relationships. Researchers should take into account the mentioned concerns 
to prevent the results from being unreliable. However, it should be noted that a wrong design 
of the problem can influence the interpretation of the findings. One other limitation of this 
study is the focus on a developing country. In future studies, the research can be limited to a 
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developed country to precisely compare the findings. The other significant future contribution 
is to compare the findings of the proposed model with those of other techniques to identify the 
significant factors in a more reliable and accurate way.
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