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Abstract
This research develops a fuzzy analytic hierarchy process (FAHP) to investigate and prioritize the failures of knowledge-
based business plans. Although the concept of failure investigation has been discussed in previous studies, its integration 
with knowledge-based business plans is not investigated yet. To fill this gap, this research is completed in three main steps 
as follows. Firstly, the general failures of business are developed from the previous literature. Secondly, the developed 
failures are investigated with regard to their availability in knowledge-based business plans. Finally, a FAHP is applied to 
prioritize the failures of knowledge-based business plans. According to the obtained results, lack of managerial experi-
ence, lack of written business plans and ineffective advertising are the most important reason of failing knowledge-based 
business plans. As the major implications of this study, the developed measures, methodology and obtained results assist 
managers, researchers and investors to determine the sources of failures in knowledge-based business plans.

Keywords Failure investigation · Knowledge-based business plan · Fuzzy analytic hierarchy process (FAHP)

1 Introduction

Today’s competitive markets include different businesses 
which might be local or international [28]. In this regard, 
new businesses must be very robust to compete with old 
businesses [32]. Therefore, it is critical to have a compre-
hensive business plan whenever a company is interested 
in entering to a new market [36]. As an important section 
of today’s markets, knowledge-based companies are get-
ting more attention especially in developing countries [2]. 
These companies contribute in increasing the knowledge 
of societies while maintaining their economic conditions. 
With the advent of business plans, managers and inves-
tors can see the upcoming events of a business before 
they decide to accept or reject those [23]. In this regard, 
a proper business plan can be considered as a win–win 
policy for both investors and new companies as it provides 

a proper opportunity to investigate, discuss and decide 
about the plan.

Although the concept of business plan has been investi-
gated in previous literature [7], this is not sufficiently inves-
tigated in knowledge-based companies. In addition, the 
majority of previous studies have provided step by step 
procedure to start a new business [35] and neglected to 
investigate the different reasons of their failure. In other 
words, previous studies have approached the problem as 
a feasibility study or business plan and have not addressed 
the potential causes of the failures. In this regard, recog-
nizing the potential causes of knowledge-based business 
failure, developing proper approaches to rank them and 
providing potential solutions to prevent these failures is a 
challenge which should be addressed.

There are numerous reasons which might cause to the 
failure of knowledge-based business plans. In addition, 
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there are many criteria which might be used to deter-
mine the importance of these reasons. In this regard, the 
considered issue can be categorized as a Multiple-criteria 
decision making (MCDM) problem as there are different 
criteria and alternatives. There are numerous MCDM tech-
niques which have been applied in previous literature [27]. 
As a well-known MCDM technique, analytic hierarchy pro-
cess (AHP) has been significantly applied in recent stud-
ies [40]. However, similar to many MCDM techniques, AHP 
approach is basically a deterministic approach which can-
not reflect the uncertainty and ambiguousness of decision 
makers. In other words, many decision makers prefer to 
express their judgments using linguistic variables which 
is not addressed in classic AHP. To deal with this concern, 
Fuzzy Analytic Hierarchy Process (FAHP) has been sug-
gested as a useful approach to have the benefits of clas-
sic AHP while considering the uncertain and ambiguous 
environment of decision making [16, 18, 19]. The FAHP has 
been vastly applied and recommended in previous stud-
ies [37]. More related to our work, as this research aims 
to rank the major reasons of knowledge-based business 
plans’ failures, the application of FAHP can be justified as it 
provides different decision making levels with numerous 
criteria to rank alternatives. In addition, this methodology 
can consider the linguistic expressions of decision mak-
ers in its final output [37]. Finally, while the nature of the 
considered problem of this study is probabilistic, it is less 
investigated in previous studies. This ignorance is mainly 
due to the intrinsic complexities of considering fuzzy val-
ues in decision making. Additionally, according to previous 
literature, many studies have successfully applied FAHP in 
similar research which can be considered as a proper jus-
tification to develop this methodology to business plan 
problems. Therefore, developing a FAHP to investigate and 
prioritize the failures of knowledge-based business plans 
is the main objective of this research. Following research 
questions are addressed in this study:

1. What are the major measures of prioritizing the failures 
of knowledge-based business plans?

2. What are the main reasons of failure in knowledge-
based business plans?

3. How the FAHP can be applied to prioritize these rea-
sons?

The scope of this study is limited to knowledge-based 
business plans of Iran. However, the framework, method-
ology, and the results can be applicable in other business 
areas. This research is developed to investigate the failures 
of knowledge-based business plans, along with address-
ing a FAHP to rank them. It suggests a novel method to 
determine the potential failures of knowledge-based busi-
ness plans and prioritize them using a MCDM technique. 

In other words, the general failures of business are deter-
mined and their availability are checked in knowledge-
based business plans. From the academic and practical 
viewpoints, this research contributes to the literature since, 
to the best of authors’ knowledge, no similar research is 
conducted in previous literature. The remainder of this 
research is structured as follows. Second section develops 
the related literature of the research. The research meth-
odology is provided in Sect. 3. Following, Sect. 4 provides 
the results of this research. This Section is followed by con-
cluding remarks. Some directions for future research are 
suggested in this Section.

2  Literature review

2.1  Business

Business is an entity that is individualistically operated. 
According to Harmon [26], any organization is interested in 
improving its business to enhance the ability of handling 
market dynamics and competition. Essentially, regarding 
the undeniable importance of business in economic sys-
tem, it is crucial to investigate the major causes of business 
plans’ failures [44]. The failure, its consequence and out-
puts has been vastly investigated in previous studies [6]. In 
addition, although these studies have worked on business 
failure and how it affects the behavior and performance of 
businesses, it is very critical to find the reason of failures 
which assist new start-ups or companies to avoid those 
[1]. The correct and timely investigation of the failures is 
the first step to survive and improve the performance of 
any business. Also, competition in the international envi-
ronments, identification of the strong and weak points 
of the organization and business, and how to succeed in 
the complex business environment are undeniable issues 
in today’s competitive markets [16, 18, 19, 46]. Based on 
above mentioned facts, having a failure investigation sys-
tem is crucial for any business development.

2.2  Business failure

The failure is probable to happen at all stages of develop-
ing a business [34]. According to previous studies on this 
subject, 50–90% of new businesses fail with regard to both 
micro and macro-economic issues [5]. As a definition pro-
vided by Martinez et al. [34], failure by closure, insolvency 
or liquidation refer to voluntary action of a business to be 
closed due to low quality performance. This action is done 
to assign resources more efficiently [50].

The primary causes of business failure include insuf-
ficient wealth and inadequate skills of top management 
[13]. According to contemporary financial principles, there 
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is a connection among the expected return and failures. 
In other words, higher percentage of failure decreases the 
predictable yields. Consequently, it is significant to under-
stand how the failure operates in this context.

There are two significant indicators which cooperatively 
define the failure rate of businesses. These factors include 
the effectiveness of management and the general eco-
nomic environment [13]. Therefore, each unpredictable 
failure leads to the loss and subsequently failure of the 
business plan. Thus, failure investigation can be useful as 
it analyzes the current situation, determines the key issues, 
detects the improvable areas and finally creates the right 
basis for strategic planning. Therefore, developing a FAHP 
model to investigate the failures of knowledge-based busi-
ness plans is the major aim of this study. By doing this, it 
efforts to find the potential failures of knowledge-based 
business plans and develop a MCDM approach to prioritize 
them. Next section discusses the previous related studies.

2.3  Related studies

As an undeniable issue in today’s business, competitive-
ness should be considered in any industry, [18, 19, 30, 46]. 
Nowadays, quality considerations, availability, cost saving 
issues, safety and reliability are getting more attention. 
Indeed, failure investigation is a wise choice to face this 
tough competition [15]. Based on Churchill [10], Ganguly 
[21] and Williams [52], failure is the discontinuance own-
ership of the business. According to Frank [15], fault is a 
synonym for failures, mistakes, errors or conflicts in the 
functional units leading to intolerable and undesirable 
behavior of the system. Choosing the most appropriate 
procedure, in addition to exploring the most common fail-
ures of knowledge-based business plans, relies on deeper 
investigation of failures [3]. Occasionally, a failure may 
cause a number of problems such as bankruptcy, financial 
failures and production losses [41]. Thus, the application 
of a failure investigation system becomes crucial [12]. In 
addition to cost reduction, the process availability, reliabil-
ity and safety are the major responsibilities of any failure 
investigation system [4]. There are different types of fail-
ures in different business which are discussed as follows.

According to Cochran [11], there is no relevant and 
reliable data on failure rates of business. Business plan-
ning, risk management, social and financial motivation are 
common factors to prevent the failures of business [14]. 
According to Gaskill et al. [22], planning and managerial 
functions, growth, overexpansion and competitive envi-
ronments are very critical in failure management. Everett 
and Watson [13] defined two principal reasons for failure in 
small business, namely the insufficient wealth and lack of 
proper management skills. Some studies consider the fail-
ure as the effect of external issues including the high rates 

of interest [25, 44]. Kazooba [31] developed a descriptive 
survey to determine the failure causes of small business. 
This research divided failures into two classes of internal 
factors (such as faulty product concept, wrong pricing, lack 
of planning, management problems, trouble among part-
ners, poor report keeping, etc.) and external factors (poor 
market, taxation, and delays in processing application) in 
the system. According to Peterson et al. [44], failures are 
the direct consequence of lack of management expertise, 
high interest rates, taxes, competition, federal regulation 
and cash flow. Perry [43] investigated the planning’s effect 
on failures of the business. Based on this study, business 
failures are the results of non-written business plans. As 
discussed, this study investigates the availability of busi-
ness failures in knowledge-based business plans. A sum-
mary of current failures of business is provided in Table 1.

Bankruptcy and loss to creditors are the main criteria 
to prioritize different failures of businesses. In addition, 
further loss is another criteria which significantly affects 
the returnable profit [51]. Next criteria is financial failures. 
Inadequate keeping of financial records results in unrea-
sonable return and other related problems of the system. 
As mentioned, failure investigation of knowledge-based 
business is not comprehensively investigated in previous 
research. However, following provides some of the related 
studies. Watson and Everett [51] defined small business 
failures by providing some appropriate criteria for select-
ing system in light of finding failures measure. Gunjal 
[24] provides a description on how knowledge manage-
ment should be considered in business related activities. 
According to this research, corporates need to consider 
knowledge management in their processes. Kazooba [31] 
examined the major reasons of business failure in Uganda 
using expert-based opinion. According to the obtained 
results, taxation affects the business malfunction. The 
relationship between network knowledge and business 
has been investigated by Hohenthal et al. [29]. Particu-
larly, this study investigated the relation among business 
and experience in foreign markets. Palacios-Marqués et al. 
[42] developed the previous literature on knowledge man-
agement and internet technology using web knowledge 
exchange approach. According to the obtained results, 
there is a negative relationship between web knowledge 
exchange and competition. According to Calvo-Mora et al. 
[8], process methodology, suppliers’ involvement and part-
ners are main factors of knowledge management which 
affects the business. Pina and Tether [45] contributed in 
developing a literature to identify the empirical knowl-
edge bases. In addition, this study related their findings 
to different varieties which are available among Knowl-
edge Intensive Business Services (KIBS). Xu et al. [53] devel-
oped a knowledge based approach to determine the rela-
tionship between big data, success of new product and 
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traditional marketing. Riis et al. [47] developed an experi-
mental study to increase the knowledge on ill-structured 
and complex problems of forming new business. As an 
important finding of this study, the engineering education 
should be more focused in organizational learning.

Kusumaningrum and Hidayat [33] provided the devel-
opment process of a business plan using a production-ori-
ented learning methodology. According to the obtained 
results, business plan on a product-based learning assists 
managers to maximize the predicted outputs of the 
products. In a recent study, Muñoz-Izquierdo et al. [41] 
explained the causes of business failure using logistic 
regression. According to this research, improper keeping 
of records is the common reason for failure of the business. 
Previous studies on this area are rare. However, a summary 

of previous studies is provided in Table 2. According to the 
highlights of the previous studies provided in Sect. 2, fail-
ure investigation is less reviewed in the previous literature. 
In addition, the importance of failures and their prioriti-
zation in knowledge-based business plans is neglected. 
To address the shortages of the previous literature, this 
research is carried out to investigate and prioritize the fail-
ures of knowledge-based business plans.

2.4  Summary and identification of research gap

In summary, according to the highlights of previous 
studies discussed in previous sections, an efficient 
approach to prioritize the failures of knowledge-
based business plans is not developed yet, especially 

Table 1  A review of current failures of business

Failure cause Index Perry [43] Peterson 
et al. [44]

Gaskill 
et al. 
[22]

Hall and 
Young 
[25]

Kazooba [31] Cochran [11] Ferreira 
et al. 
[14]

Lack of Social and financial motivation F1 ✓ ✓ ✓
Federal regulation F2 ✓ ✓
Cash flow F3 ✓ ✓ ✓ ✓
Poor market research and faulty product con-

cept
F4 ✓ ✓

Lack of experience F5 ✓ ✓ ✓
Lack of information F6 ✓ ✓ ✓
High interest rate F7 ✓ ✓ ✓ ✓
taxation F8 ✓ ✓
Trouble among partners F9 ✓
Growth and overexpansion F10 ✓
Competitive environment F11 ✓ ✓
Inadequate financial record keeping F12 ✓ ✓
Lack of knowledge on current business literature F13 ✓
Inadequate knowledge of pricing strategies F14 ✓ ✓
Lack of written business plan F15 ✓ ✓
Lack of managerial experience F16 ✓ ✓ ✓
Ineffective advertising F17 ✓

Table 2  A summary of related studies

References Finding Advantage

Watson and Everett [51] Defining small business failure. The results are dedi-
cated to classify failures

Usage of criteria to select failure measures

Gaskill et al. [22] Investigates business failure. The community of busi-
ness can be useful in light of failure reduction

Control data validation by applying variance method

Everett and Watson [13] The obtained results indicate the importance of 
economic factors

Seeking the effect of macro-economic aspects on 
failures of business

Perry [43] Importance of written business plan on business 
mortality

Comparison between written and non-written business 
plans

Muñoz-Izquierdo et al. [41] Much of the existing failures are caused by improper 
accounting reports

Using logical regression method
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in developing countries where these topics are very 
new and need to be more investigated. In addition, the 
previous studies have approached the problem from a 
feasibility study perspective. In other words, the major-
ity of previous studies have addressed the problem of 
constructing a new business and neglected to focus on 
different reasons which might contribute in failure of a 
business. Next, a MCDM technique is required to prior-
itize the potential reasons of failure as the importance 
of them can help managers, investors, practitioners and 
researcher to provide potential solutions. Lastly, as the 
majority of decision making problems occur in uncer-
tain environments, it is required to combine MCDM tech-
niques with fuzzy logic. Therefore, a FAHP is applied to 
rank different failures of knowledge-based business fail-
ure. This study seems to be the first application of FAHP 
in prioritizing the different failures of business plans, 
since, to be best of authors’ knowledge, no comparable 
studies have been conducted before.

3  Research methodology

This section provides the research methodology by dis-
cussing the different steps of study. Figure 1 displays the 
overall procedure of research methodology. This Figure 
indicates how the bankruptcy, financial failures, purpose 
loss and unreasonable return can be applied as decision 
criteria to be integrated with FAHP. Next, the required 
steps of each phase is comprehensively discussed.

Step 1: Initial idea, literature review and gap identifica-
tion

This research develops a FAHP to prioritize the most 
important reasons of knowledge-based business plans’ 
failure. In spite of the availability of researches in this 
area, according to the conducted literature review, this 
concept is not investigated in knowledge-based business 
plans. Therefore, this step chooses the criteria to prioritize 
the most important failures of knowledge-based business 
plans. Figure 2 displays the structure of the FAHP model. 
According to this Figure, four major criteria of bankruptcy, 
financial failures, unreasonable return and purpose loss are 
applied to prioritize the faults of knowledge-based busi-
ness plans. So, in summary, the first step aims to recognize 
and extract the common criteria to prioritize the failures 
of knowledge-based business plans.

Step 2: Determining the potential failures of knowl-
edge-based business

A review of current failures of business is tabulated in 
Table 1. Based on this table, lack of social and financial 
motivation, federal regulation, cash flow, poor market 
research, lack of experience, lack of information, high 
interest rate, taxation, faulty product concept, trouble 
among partners, growth and overexpansion, competitive 
environment, inadequate financial record keeping, lack 
of knowledge on current business literature, inadequate 
knowledge of pricing strategies, lack of business plan, 
lack of managerial experience and ineffective advertising 

Fig. 1  Research procedure

First Step

Second Step

Third Step

Idea 
Development

Literature 
Review

Gap 
Identification

Initial list of 
potential 
failures in 
business

Investigating 
the initial list 

from a 
knowledge 
viewpoint  

Five-scale 
Likert 

questionnaire 
design

Constructing the 
decision 

hierarchy

FAHP model 
development

Analysis of 
the results
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are general failures of businesses. As there are many fail-
ures available in various businesses, an initial filtering is 
conducted to check which failures are more common in 
knowledge-based business. Therefore, a questionnaire is 
designed based on the current failures of business pro-
vided in Table 1. A five-scale Likert questionnaire is applied 
to determine the common failures of knowledge-based 
business plans.

Step 3: Development of the FAHP model

As discussed, the prioritization process should be 
conducted using a MCDM technique. There are differ-
ent approaches which can be considered to rank/select 
alternatives using numerous decision making criteria [39]. 
These approaches include deterministic and stochastic 
methods which might be applied with regard to the nature 
of the considered problem. More related to the addressed 
problem of this research, there are four criteria to be con-
sidered in prioritizing five alternatives. Although a deter-
ministic approach like AHP can be a proper approach to 
rank these alternatives, it is recommended to integrate it 
with fuzzy logic to be more realistic. In other words, today’s 
complex decision making processes mostly happen in 
uncertain environments where the decision makers pre-
fer to express their judgments using linguistic variables. 
Therefore, as an accepted alternative of AHP, the FAHP 
can cover all these issues. This methodology has been 
vastly investigated in previous studies focusing on differ-
ent area of knowledge [38]. So, in summary as there are 
many problems considering different criteria to make the 
final decision [17, 27], MCDM approaches are supportive 

for concurrent consideration of all these criteria [16, 48, 
54]. The decision hierarchy of this research includes three 
levels. The first level aims to prioritize the most important 
reasons of knowledge-based business plans failure. The 
second level includes the decision criteria which are bank-
ruptcy, financial failures, purpose loss and unreasonable 
return. These four criteria are applied to rank the alterna-
tives. The alternatives include lack of managerial experi-
ence, poor market research and faulty product concept, 
ineffective advertising, trouble among partners and lack 
of written business plan as shown in Fig. 2. The Chang’ [9] 
extended analysis is applied to prioritize the failures of 
knowledge-based business plans as follows:

In which, triangular fuzzy numbers (TFNs) are presented 
by L, M and U. Kth decision makers’ score to determine the 
importance of Ci − Cj is shown by Bijk. Subsequently, 
Ci − Cj displays the decision criteria of FAHP. The related 
equation to conduct the necessary calculations of M1 and 
M2 are shown in following Equations:

(1)Mij =
(
lij ,mij , uij

)

(2)lij = min
(
Bijk

)

(3)mij =
n

√√√√ n∏
k=1

Bijk

(4)uij = max
(
Bijk

)

Failure prioritization in knowledge-based business plans

Bankruptcy Financial 
failures Purpose loss Unreasonable 

return

Lack of 
managerial 
experience

Ineffective 
advertising

Trouble among 
partners

Poor market research 
and faulty product 

concept

Lack of written 
business plan

Fig. 2  FAHP hierarchy
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In which, M−1
1

 and M−1
2

 show the inverse quantities of M1 
and M2 , respectively. Equation (8) is applied to calculate 
Sk as follows:

The possibility degrees of Sk should be calculated in 
next step. Similar calculation should be conducted for M1 
and M2 as shown in following Equations.

A convex fuzzy number’s possibility degree to be bigger 
than k convex fuzzy numbers is computed using Eq. (11).

The weight of indices in pairwise comparison matrices 
is calculated by Eq. (12). Consequently, W

(
xi
)
 is calculated 

using the following Equation:

Following, the weight vector ( w�(Xi) ) is computed by 
Eq. (13).

Finally, Eq. (14) provides the normal quantities of Wi as 
follows:

3.1  Data collection and questionnaire design

There are many failures available in different businesses 
as mentioned before. An initial list of these failures is 
presented in Table 1. Thereby, to be more accurate and 
apply the most common failures for final prioritization 

(5)M1 +M2 =
(
l1 + l2,m1 +m2, u1 + u2

)

(6)M1 ∗ M2 =
(
l1 ∗ l2,m1 ∗ m2, u1 ∗ u2

)

(7)M−1
1

=

(
1

u1
,
1

m1

,
1

l1

)
, M−1

2
=

(
1

u2
,
1

m2

,
1

l2

)

(8)Sk =

n∑
j=1

Mkj ∗

[
m∑
i=1

n∑
j=1

Mij

]−1

(9)

⎧⎪⎨⎪⎩

V
�
M1 ≥ M2

�
= 1 if M1 ≥ M2

V
�
M1 ≥ M2

�
= 0 if L1 ≥ U2

V
�
M1 ≥ M2

�
= hgt

�
M1 ∩M2

�
otherwise

⎫⎪⎬⎪⎭

(10)hgt(M1∩M2) =
u1−l2(

u1 − l2
)
+
(
m2 −m1

)

(11)V
(
M1 ≥ M2 …Mk

)
= V

(
M1 ≥ M2

)
,… , V

(
M1 ≥ Mk

)

(12)W
(
xi
)
= Min

{
V
(
Si ≥ Sk

)}
k = 1, 2, 3,… , nk ≠ i

(13)w�(Xi) = [W �(C1),W
�(C2),W

�(Cn)]
T

(14)Wi =
w

�

i∑
w

�

i

process, a preliminary filtering of failures is conducted to 
determine the more common ones in knowledge-based 
business plans. To do so, a five scale likert questionnaire 
is designed based on the current failures of business as 
shown in Table 1. Ten experts with mentionable expertise 
on the subject were asked to fill the questionnaire and 
determine the common failures of knowledge-based 
business plans. The experts are from both academia and 
industry who are involved in business related activities. 
They have more than 5 years of experiences in the industry 
with educational backgrounds in management, business, 
industrial engineering and knowledge management. The 
developed questionnaire includes 18 questions which are 
the representative for the major failures of Table 1. Each 
question has 5 options to be filled by the experts. Once the 
common failures of knowledge-based business plans are 
extracted, the second questionnaire should be designed 
for FAHP calculations. The FAHP questionnaire includes five 
linked sections as follows. The first section of this question-
naire includes pairwise comparison of criteria. Bankruptcy, 
financial failures, purpose loss and unreasonable return 
are used as the decision criteria to compare the alterna-
tives. Therefore, based on FAHP steps, these criteria should 
be compared. In other words, the most common failures 
of knowledge-based business plans are compared using 
bankruptcy, financial failures, purpose loss and unreason-
able return. The second section includes pairwise compari-
son of alternatives based on the first criteria. Similarly, the 
third, fourth and fifth sections of questionnaire compare 
the alternatives based on other remaining criteria. Three 
experts have contributed in filling the FAHP questionnaire.

The process of data collection includes two phases as 
follows. As discussed, two questionnaire are designed to 
collect the required data of this research, The first ques-
tionnaire is distributed among ten experts to determine 
the importance of criteria. The questionnaire’s contents 
were firstly checked and then distributed among afro-
mentioned experts. One of the authors was in charge of 
data collection and properly addressed all the questions, 
misunderstanding and other concerns of experts. Follow-
ing the first phase of data collection process, the second 
questionnaire was filled by three experts from the case 
study. The pairwise comparison matrices of the FAHP was 
translated into the related tables to be filled by experts. 
Similar to the previous phase, all queries of experts with 
regard to content, filling process and potential questions 
were properly addressed by the authors. The considered 
case study is an investment company with an interest in 
knowledge-based projects. According to this company, 
they are interested in investing in knowledge-based pro-
jects with the aim of increasing their profit and consider-
ing other related concerns of society. However, as these 
projects might be risky to be chosen, they were interested 
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in the obtained results of this research. In other words, the 
outputs of this study assist them to know more about the 
most important measures of ranking the failures of knowl-
edge-based business projects. In addition, the obtained 
results provide the list of potential faults and their ranking 
to be more investigated in future investments.

4  Results and discussion

According to Table  3, F4, F9, F15, F16, and F17 have 
attained the highest score comparing other failures of 
the business. Referring to Table 1, these indices stand for 
poor market research and faulty product concept, trou-
ble among partners, lack of written business plan, lack of 
managerial experience and ineffective advertising. These 
values are shown using bold font in Table 3.

Once the common failures of knowledge-based busi-
ness are extracted, the second questionnaire should be 
applied to conduct the FAHP and final prioritization pro-
cess. The FAHP questionnaire includes five linked sec-
tions as follows. The first section of this questionnaire 
includes pairwise comparison of criteria. In other words, 

four decision criteria (as shown in second level of Fig. 2) 
are compared in the first section of the questionnaire. In 
order to compare the alternatives, the decision criteria 
which include bankruptcy, financial failures, purpose loss 
and unreasonable return are applied. Therefore, accord-
ing to FAHP steps, these criteria are compared. As men-
tioned, three experts have contributed to fill the FAHP 
questionnaire. However, as the tables are similar for all 
three experts, related calculations of the first expert are 
provided in this study. In other words, all related tables of 
the first expert in addition to final calculations of remain-
ing two experts are provided. Table 4 compares the deci-
sion criteria according to the opinions of the first expert.

The second section includes pairwise comparison of 
alternative based on first criteria. Similarly, the third, 
fourth and fifth sections of questionnaire compare the 
alternatives based on other remaining criteria. Table 5 
tabulates the pairwise comparison matrix of alterna-
tives based on bankruptcy criteria. A1, A2, A3, A4 and 
A5 are the alternatives (A1 = lack of managerial expe-
rience, A2 = lack of written business plan, A3 = ineffec-
tive advertising, A4 = poor market research, A5 = trouble 
among partners). As mentioned, related calculations of 

Table 3  Data collection to determine the most common failures of knowledge-based business plan

Failures Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Expert 6 Expert 7 Expert 8 Expert 9 Expert 10 Total score

F1 2 2 2 2 4 1 2 2 1 2 20
F2 2 1 3 2 2 4 4 1 4 2 25
F3 3 1 1 2 3 2 1 1 3 3 20
F4 3 5 2 3 3 3 5 3 2 1 30
F5 4 2 3 2 1 3 2 1 3 1 22
F6 1 1 3 4 2 4 3 2 2 1 23
F7 4 3 1 1 2 1 2 1 1 3 19
F8 2 2 3 2 1 4 3 2 1 1 21
F9 3 5 1 2 3 5 3 3 3 2 30
F10 2 2 3 3 3 1 1 5 4 5 29
F11 2 3 3 1 2 2 1 1 2 2 19
F12 2 2 3 2 2 3 3 2 2 2 23
F13 2 3 2 2 1 1 2 2 2 3 20
F14 1 2 3 2 1 1 2 3 4 2 21
F15 5 4 4 2 4 4 3 4 2 4 36
F16 5 4 5 4 3 4 3 4 3 4 39
F17 4 3 4 5 3 4 2 4 2 3 34

Table 4  Pairwise comparison 
of decision criteria according 
to expert 1

Bankruptcy Financial failures Purpose loss Unreasonable return

Bankruptcy (1,1,1) (1,3/2,2) (3/2,2,5/2) (2,5/2,3)
Financial failures (1/2,2/3,1) (1,1,1) (1,3/2,2) (1/2,1,3/2)
Purpose loss (2/5,1/2,2/3) (1/2,2/3,1) (1,1,1) (1,3/2,2)
Unreasonable return (1/3,2/5,1/2) (2/3,1,2) (1/2,2/3,1) (1,1,1)
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the first expert are shown in these tables. Therefore, 
Tables 5, 6, 7 and 8 tabulate the pairwise comparisons 
of alternatives according to the judgments of the first 
expert.

According to FAHP, pairwise comparison matrices are 
necessary for final calculations. Consequently, to simplify 
the process of data collection, the FAHP questionnaires 
are designed and completed using pairwise comparison 
matrices. The FAHP calculations are conducted in Matlab 
software environment. Table 9 tabulates the final result 
of FAHP model based on the first expert’s judgments. 
According to the obtained result of the first expert, lack 
of managerial experience is the most important failure 
of knowledge-based business plans. This is followed by 
lack of written business plan, ineffective advertising, poor 

market research and faulty product concept, and trouble 
among partners. Having the same steps conducted in 

Table 5  Pairwise comparison 
of alternative based on first 
criteria (expert 1)

Unreasonable 
return

A1 A2 A3 A4 A5

A1 (1,1,1) (1,3/2,2) (3/2,2,5/2) (3/2,2,5/2) (3/2,2,5/2)
A2 (1/2,2/3,1) (1,1,1) (1,3/2,2) (3/2,2,5/2) (2,5/2,3)
A3 (2/5,1/2,2/3) (1/2,2/3,1) (1,1,1) (1,3/2,2) (1/2,1,3/2)
A4 (2/5,1/2,3/2) (2/5,1/2,2/3) (1/2,2/3,1) (1,1,1) (3/2,2,5/2)
A5 (2/5,1/2,2/3) (1/3,2/5,1/2) (2/3,1/2) (2/5,1/2,2/3) (1,1,1)

Table 6  Pairwise comparison 
of alternative based on second 
criteria (expert 1)

Financial 
failures

A1 A2 A3 A4 A5

A1 (1,1,1) (1,3/2,2) (3/2,2,5/2) (1,3/2,2) (3/2,2,5/2)
A2 (1/2,2/3,1) (1,1,1) (3/2,2,5/2) (3/2,2,5/2) (1,3/2,2)
A3 (2/5,1/2,2/3) (2/5,1/2,2/3) (1,1,1) (3/2,2,5/2) (3/2,2,5/2)
A4 (2/7,1/3,2/5) (2/5,1/2,2/3) (2/5,1/2,2/3) (1,1,1) (1/2,1,3/2)
A5 (2/5,1/2,2/3) (1/2,2/3,1) (2/5,1/2,2/3) (2/3,1,2) (1,1,1)

Table 7  Pairwise comparison 
of alternative based on third 
criteria (expert 1)

Purpose loss A1 A2 A3 A4 A5

A1 (1,1,1) (1/2,1,3/2) (1,3/2,2) (1,3/2,2) (1,3/2,2)
A2 (2/3,1,2) (1,1,1) (1/2,1,3/2) (3/2,2,5/2) (3/2,2,5/2)
A3 (2/3,1,2) (2/3,1,2) (1,1,1) (3/2,2,5/2) (3/2,2,5/2)
A4 (1/2,2/3,1) (2/5,1/2,2/3) (2/5,1/2,2/3) (1,1,1) (3/2,2,5/2)
A5 (1/2,2/3,1) (2/5,1/2,2/3) (2/5,1/2,2/3) (2/5,1/2,2/3) (1,1,1)

Table 8  Pairwise comparison 
of alternative based on forth 
criteria (expert 1)

Bankruptcy A1 A2 A3 A4 A5

A1 (1,1,1) (1/2,1,3/2) (2,5/2,3) (1/2,1,3/2) (1/2,1,3/2)
A2 (2/3,1,2) (1,1,1) (1/2,1,3/2) (3/2,2,5/2) (3/2,2,5/2)
A3 (1/3,2/5,1/2) (2/3,1,2) (1,1,1) (1/2,1,3/2) (1/2,1,3/2)
A4 (2/3,1,2) (1/2,2/3,1) (2/3,1,2) (1,1,1) (1,3/2,2)
A5 (2/3,1,2) (2/5,1/2,2/3) (2/3,1,2) (1/2,2/3,1) (1,1,1)

Table 9  failures ranking based on expert 1 opinion

Rank Failures Score

1 Lack of managerial experience 0.332963
2 lack of written business plan 0.18687
3 Ineffective advertising 0.18294
4 Poor market research and faulty prod-

uct concept
0.15965

5 Trouble among partners 0.137577
Total weight 1
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Matlab software, Tables 10 and 11 tabulate the obtained 
results of the second and third experts, respectively.

Commonly, as the quantity of comparison matrices 
increases, the decision makers might lose the track of 
their judgments [20]. Therefore, the assigned preference 
of a specific set of pairwise comparison matrices should 
be consistent with others. Consequently, it is compulsory 

to test the consistency of FAHP calculations [49]. Table 12 
shows the consistency results of the FAHP. As it is shown, 
the calculations are valid since the inconsistency ratio is 
below 0.1.

Table 13 tabulates the final obtained result of FAHP 
separated based on each expert. As this study aims to pro-
vide a single score for all considered failures of knowledge-
based business plans, the average of the judgments of all 
three experts are applied for prioritization process. Prior-
itized failures of knowledge-based business are shown in 
Table 14. Obviously, lack of managerial experience is the 
major failure of knowledge-based business plans. Lack of 
written business plan is the second alternative which is 
followed by ineffective advertising, poor market research 
and faulty product concept, and trouble among partners. 
These results are also shown using Fig. 3. Consequently, 
regarding the obtained results, the lack of managerial 
experience plays an important role in failures of knowl-
edge-based business plans. Obviously, financial failures 
and bankruptcy are the direct result of lack of managerial 
experience.

5  Concluding remarks

This study applied a FAHP model to rank the failures of 
knowledge-based business plans. The study was carried 
out in three main steps as follows. Firstly, the general fail-
ures of businesses were developed from the previous liter-
ature. Secondly, the developed failures were investigated 
with regard to their availability in knowledge-based busi-
ness plans. Finally, a FAHP model was applied to prioritize 
the failures of knowledge-based business plan. Based on 
the obtained results, lack of managerial experience, lack of 
written business plan, ineffective advertising, poor market 
research and faulty product concept, and trouble among 
partners are five main failures of knowledge-based busi-
ness, respectively.

There are some scientific contributions which are devel-
oped in this research. Firstly, this research investigated 
the literature to find the major criteria to be considered 
in ranking the different failures of knowledge-based 
business plans. Secondly, the research determined the 
most important criteria for investigating the different 
faults of knowledge-based business plans. Finally, as an 
important scientific contribution, the prioritized failures 
of knowledge-based business shown in Table 14 can be 
considered by managers, practitioners and researchers to 
be more investigated before the investment process. Lack 
of managerial experience is the most important issue to 
be considered by investor as this shortage might cause 
many issues within or after the investment process. Fol-
lowing, it is very critical for the business developers to 

Table 10  Failures ranking based on expert 2 opinion

Rank Failures Score

1 Lack of managerial experience 0.2498
2 Lack of written business plan 0.2373
3 Ineffective advertisement 0.1790
4 Poor market research and faulty product 

concept
0.2186

5 Trouble among partners 0.1153
Total weight 1

Table 11  failures ranking based on expert 3 opinion

Rank Failure Score

1 Lack of managerial experience 0.2218
2 lack of written business plan 0.2111
3 Ineffective advertising 0.2014
4 Poor market research and faulty product 

concept
0.1832

5 Trouble among partners 0.1825
Total weight 1

Table 12  Inconsistency ratios of experts’ judgments

Expert RIg RIm Validation 
(Are the val-
ues < 0.1?)

Expert1 0.073 0.004 YES
0.09 0.018
0.09 0.03
0.092 0.032
0.096 0.022

Expert2 0.01 0.02 YES
0.078 0.028
0.096 0.035
0.084 0.030
0.095 0.034

Expert3 0.075 0.033 YES
0.098 0.046
0.095 0.027
0.098 0.03
0.097 0.032
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have a written business plans. The oral plans without any 
documentation might seem to be interesting. However, 
their problems are revealed once they are converted to 
written plans. The important role of advertising is shown 
in this research as ineffective advertising has been ranked 
as the third important reason of knowledge-based busi-
ness plans’ failure. It is very important for any business 
to have a Research and Development (R&D) plan prior 
and during the investigation. Therefore, the poor market 
research can cause many issues as it has been selected as 
the fourth major reason of failures. Following, faulty con-
cept of product and potential issues amongst the partners 
should be addressed as these issues can cause problems 
in knowledge-based business plans. Therefore, as a theo-
retical implication, the obtained results of this study are 

applicable for researchers to be more investigated as the 
potential causes of failures in knowledge-based business 
plans. In addition, the managers can address these con-
cerns with proper investment and consideration. However, 
although this research has addressed many issues to be 
considered in the investigated problem, there are some 
limitation which can be addressed in future studies. These 
limitations include the low level of knowledge on busi-
ness plans and how it is different from feasibility studies. In 
addition, knowledge-based business plans are very new in 
developing countries. Considering these plans in develop-
ing countries provide added-value to both society and the 
investors. Therefore, the obtained results of the research 
can be applied in both research and practice. As a research 
implication, the criteria and the final ranking of failures 
can be investigated in other business plans. As a practical 
implication, managers and practitioners can investigate 
these faults within their companies and provide solution 
to decrease them. In addition to research and practice, 
there are some global implications which are not limited 
to developing countries. As an example, the developed 
criteria and the prioritized failures might be present in 
any knowledge-based business plan in developed coun-
tries. Therefore, the measures and the final faults can be 
more investigated in developed countries to be compared 
with the obtained results of this research. There are some 
other directions to expand the ideas of this research. For 

Table 13  Average weight of 
alternative

Expert1 Expert2 Expert3 Sum Average

Lack of managerial experience 0.332963 0.2498 0.2218 0.80456 0.2682
Lack of written business plan 0.18687 0.2373 0.2111 0.63527 0.2117
Ineffective advertising 0.18294 0.1790 0.2014 0.5633 0.1877
Poor market research and faulty 

product concept
0.15965 0.2186 0.1832 0.5614 0.1871

Trouble among partners 0.137577 0.1153 0.1825 0.4353 0.1451

Table 14  Prioritized failures of knowledge-based business

Rank Failures Weight

1 Lack of managerial experience 0.2682
2 Lack of written business plan 0.2117
3 Ineffective advertising 0.1877
4 Poor market research and faulty product 

concept
0.1871

5 Trouble among partners 0.1451
Total 1

Fig. 3  Prioritized faults of 
knowledge-based business 
plans
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example, the developed research methodology can be 
applied to prioritize the failures in other types of business 
plans. In addition, other MCDM techniques can be applied 
to be compared with FAHP.
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