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Abstract

The purpose of this research is to identify effective factors in the evaluation of organizational performance in Iran
Telecommunication Company using the fuzzy hierarchical analysis method of Mikhailov along with interpretive struc-
tural modeling. First, by studying the literature and research history, more than 14 general factors affecting the
evaluation of organizational performance were identified, which were identified using a questionnaire and based on
the opinions of 22 experts, among them 9 factors with a total of about 90% of the opinions that have the most
importance in influencing were determined to be considered for leveling. The leveling of these factors in terms of
importance was based on the FAHP method and the ISM method. Due to the use of Mikhailov’s fuzzy hierarchical
analysis method along with interpretive structural modeling to identify and stratify the influencing factors on the
evaluation of organizational performance, this research is considered an innovative model for studying the evaluation
of organizational performance. According to the findings of the review of the above factors, which was based on ISM,
the “public environment” factor has gained the most importance, and this factor, along with the “strategy” factors,
as well as “processes and methods” and “interactive environment” as basic factors in The final research model was
determined.
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Introduction

Organizations that provide public services as a necessity must improve the internal and external processes of
their organization in all areas, and the managers of these organizations are forced to monitor their processes and
activities specifically and continuously in order to make optimal use of their capabilities and resources. to plan and
manage the future of their organization while benefiting from the obtained results and having the potential capacities.
Organizational requirements and, on the other hand, the responsibility towards society’s sensitivity and attitude, forces
the managers of these organizations to look for effective methods for improvement and promotion by establishing an
efficient performance evaluation system in their management dashboard.

The establishment of an optimal model first of all requires the identification and understanding of the environmental
factors of the organization and the recognition of the effectiveness of this set of factors. In the dynamic and ever-
changing environment of today’s world, especially in an organization that is in charge of advanced services such as
telecommunications at the country level, it is necessary to use strategies and approaches that fulfill their mission
in the face of these changes and achieve the expected results. Therefore, organizations should be able to design a
logical model to measure and control their performance according to the conditions and help to achieve their goals by
implementing it. With this attitude, evaluating organizational performance is not a goal but a strategic necessity. A
necessity that prevents the wastage of resources by reviewing and modifying the organizational processes and systems
by identifying the influencing factors and ultimately facilitates the achievement of the ideal goals of the organization.

Although many researches have been done in the country and abroad regarding the design and implementation
of organizational performance evaluation, but in the field of identifying obstacles and factors affecting this approach,
there have not been enough studies and from this point of view, the present article by taking a step in this The
path and application of fuzzy hierarchical analysis is considered innovative. It is necessary to keep in mind that a
dynamic organization whose audience is members of the society should identify the effective factors in the efficiency
of its performance evaluation system at the same time as having new technologies, in order to be able to consciously
identify the obstacles to the inefficiency of this effective approach. and identify a strategy and then be able to
take steps to formulate and implement it. For this reason, this research aims at an identitological interpretation
of the basic influencing factors in the design of an effective organizational performance evaluation model in Iran’s
telecommunications company.

Theoretical

Performance control and measurement systems are considered key tools for managers in the realization of orga-
nizational strategies and plans, because they help to create a balance between profitability, development and control
of performance, expectations, opportunities and competition with others and lead to optimal use. It is one of the
potential capacities of the organization. However, in a society-oriented organization whose ultimate goal is to provide
public service and satisfy society, even despite its private nature, paying attention to performance evaluation and
control systems is highly sensitive, and neglecting this category can have wide consequences in The community level
should follow. Of course, it will not be acceptable to accept the fact that in some public organizations there is no
comprehensive and systematic approach to design and implementation of performance evaluation systems, or it is
viewed superficially as an unwanted task. Definitely, the lack of such a comprehensive and comprehensive system
will cause the success or failure of many organizational programs to be evaluated incorrectly. One of the factors of
inefficiency of a performance measurement system in a society-oriented organizational system is the impossibility of
effective communication with the factors around the organization and receiving appropriate feedback, and in today’s
world, where vast changes occur continuously in the environment, this lack of communication and adaptation is the
beginning of the loss of public trust. And even the decline and death of the organization will be. Because of this desire
for change and dynamism that exists in the essence of performance evaluation, the performance measurement and
control system is considered one of the most fundamental management approaches in organizations providing public
services, including Iran Telecommunication Company, and providing a suitable platform for the inclusive participation
of stakeholders. In this process, it is the basis of quality improvement.

In measuring performance from the quality aspect, two points are emphasized:

1. Identifying the criteria by which the performance quality can be judged appropriately.

2. Providing a suitable evaluation model to analyze and evaluate factors affecting performance quality [1].

Experts state the objectives of performance evaluation in the public sector as follows:
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a) Rationalize size, cost and tasks

b) Establishment of a more effective system in the field of financial accountability

c) Increasing transparency in the operations of organizations and public institutions

d) Improving skills through updating tasks, procedures and systems

e) Development of a realistic policy based on performance [36].

Normally, the establishment of performance evaluation in organizations, especially public organizations, is accompa-
nied by considerations. When evaluating the performance, the statistics and figures of the organization’s performance
during a specific period are considered without paying attention to its various dimensions. Even sometimes, a faction
with expediency dominates the evaluation process and results so much that they make the strong weak or the weak
strong. This type of evaluation is called fake evaluation [50].

In a comprehensive research with the aim of investigating the evolution of performance evaluation in recent decades,
Neely emphasized the need to update the measurement of performance evaluation indicators. Also, he addressed the
ability to predict performance in the system and believes that the manager should, in addition to taking the necessary
measures to monitor performance evaluation based on previous events, avoid a cross-sectional view and use the
capabilities of the system to activate the performance management system measures for Development and foresight
programs are used and with the help of statistical models, he can apply the necessary forecasts for better control [38].
Janet Taylor, by examining Australian public sector service organizations, showed that employees’ understanding of
the design of a poor performance measurement system, as well as managers’ low commitment, can lead to a decrease in
the performance of the organization’s employees [52]. In a research that evaluated the performance of local government
organizations in Ghana, and while pointing out the bottlenecks of performance evaluation, they confirmed the necessity
of dynamic measurement systems according to the environmental conditions. Also, this research emphasizes the role of
accountability in the performance evaluation system and believes that performance evaluation should have the ability
to create added value [4]. In Jordan, in order to provide a road map for public universities, while paying attention to the
necessity of implementing this mechanism, the success of its implementation depends on the desire and commitment
of managers and employees to participate in the whole process [7]. In another research, the influence of organizational
factors on the effectiveness of performance management systems in the public sector was investigated. The findings
of this research show that the effectiveness of the performance management system depends on the involvement of
senior management. Accordingly, public sector managers must ensure that they are fully committed and engaged in
performance management tasks [53].

McGowan believes that in order to increase the productivity of the public sector, it is possible to consider the
environmental domain, the organizational domain such as organizational structure, management style work relations
and technology along with the individual domain such as incentives and educational development [37]. Since the
performance of a large organization is effective on all social, economic and cultural sectors of society, for this reason,
such organizations should define suitable performance indicators for themselves in accordance with the surrounding
conditions and in the form of strategic plans. It means to create and operationalize methods to measure their progress
in the direction of the vision and in achieving the set goals so that they can properly evaluate the efficiency and
success in achieving the set goals according to their capacities. But at the same time, one-dimensional attention to
environmental factors alone will not be effective, and in order for the performance evaluation system to succeed in
achieving its goals, environmental and strategic factors must be taken into consideration along with the organization’s
structure, processes, functions, and relationships [14].

According to these factors and the complex relationships between them, interpretive structural modeling, which
is an effective technique for analyzing the effects of one factor on another factor, can be effective in identifying the
relationships between these factors. The investigation of this methodology is based on the order and direction of
complex relationships. that there is a system among the factors and in this research, the interpretive structural
modeling technique can be used by measuring these complex relationships two by two to identify and stratify and
determine the conceptual relationships between the factors.

The distinctive feature of this research, compared to similar foreign and domestic researches, is the use of both
qualitative and quantitative methods to identify the concept as well as the leveling of the basic influencing factors in
the establishment of organizational performance evaluation. In addition to expressing the concept of organizational
performance evaluation, this research presents the dimensions and factors affecting it using the structural-interpretive
modeling method.

The questions raised in this research are as follows:
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Table 1: Examples of the application of interpretative structural modeling technique in research literature

research fellow Research topic
Yudatama et al [58] Using the ISM interpretive structural model to determine the following main factors in the factors: bene-

fits, risk mitigation, opportunities and barriers in the awareness of government governance in information
technology.

Chauhana et al [16] Using ISM and DEMATEL method to analyze the barriers of waste recycling process in India
Singh & Bhanot [48] A DEMATEL-MMDE-ISM based approach to analyze the barriers to implementing IoT in the manu-

facturing industry
Sarhan et al [46] Identifying a framework for implementing construction strategies using the ISM method in the Saudi

construction industry
Singh & Gupta [49] A framework for a sustainable maintenance system: MICMAC approach and ISM fuzzy TOPSIS
Zhang et al [59] Identifying the influencing factors on decision-making for the development of green procurement using

DEMATEL, Fuzzy and ISM methods
Gholami et al [22] An ISM approach to analyzing barriers to improving academic processes to achieve sustainability in

Malaysian higher education

1. What are the effective factors on evaluating organizational performance?

2. What are the most important factors affecting the evaluation of organizational performance in Iran Telecommu-
nication Company?

3. What is the interactive model of factors influencing the evaluation of organizational performance in order to
establish this approach?

Research Methodology

Definitions and theoretical concepts of research

Telecommunication Company of Iran

The organization is like a container whose shape, content and capacity should be appropriate to the container, and
the container of the public organization originates from its public duties [18]. The scope of activity of an organization
providing public services is very wide and diverse and includes information organizations, insurance organizations,
water, electricity, gas, education, health, etc. Despite the fact that nearly two decades have passed since it was handed
over to the private sector, Iran Telecommunication Company’s customers and recipients of its services are members
of the society, and for this reason, they face a large volume and variety of audiences and require the prudent use of
resources and facilities to fulfill They are their role. As the first and largest telecommunication operator in the country,
this company is responsible for providing and supporting telecommunication services as well as data exchange and
any activity related to the field of communication and information technology in line with its mission. Article 44 of
the Constitution was handed over to the private sector.

Evaluation of organizational performance

Performance evaluation is a process that helps organizational decision-making by selecting indicators, collecting
and analyzing data, comparing information and presenting periodic reports [15]. It is a methodical review process
that helps organizations achieve the set goals [60]. Performance evaluation in organizations is a process that can be
used to evaluate organizations based on their goals and missions and measure their success in achieving goals or their
deviation from goals [34]. Effective performance management is a continuous work that, while reviewing performance
and exchanging feedback, establishes a direct relationship between the performance of employees and the organization,
and strengthens and clarifies the participation of individuals in the affairs of the organization [2].

Evaluation of organizational performance not only as a strategic necessity for organizational improvement, but also
in the sense of a systematic effort to know the effectiveness of public services in meeting the needs of the people and
the ability of the trustees to fulfill them, and also as a systematic process of measuring and controlling performance
based on scientific principles and foundations that It is considered to take place in the form of targeting and control
of executive programs.

The evaluation of the performance of a large and comprehensive organization such as Iran Telecommunication
Company is a reflection of the efficiency and effectiveness of that organization and a reflection of the correct performance
of roles and missions related to the fulfillment of tasks and development programs and the improvement of the level of
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enjoyment and satisfaction of people based on effective models. A model that is able to identify, monitor, judge and
provide the necessary feedback for the improvement and promotion of the goals, processes, operations, the results of
the implementation of programs and its diverse activities.

Fuzzy hierarchical analysis method of Mikhailov

Analysis Hierarchy Method (AHP) is one of the multi-criteria decision-making techniques, the most important
of which is the ability to transform the hierarchical structure of a complex multi-criteria problem into an extended
structure for a better understanding of the decision-making problem. Considering that this process is not able to
properly reflect the human relativist way of thinking in the form of fixed numbers and the respondent should declare
a range in his judgments rather than express his opinion definitely in the form of a fixed number, the necessity The
formation and scope of application of FAHP fuzzy hierarchical analysis has increased [12].

1. Analytical Hierarchy Process
Saaty [45] developed a strong and helpful tool for managing qualitative and quantitative multi-criteria elements
involving in decision-making behavior. This model is called Analytical Hierarchy Process (AHP) and is based on
a hierarchical structure. This procedure occupied an assortment of options in the decision and capable to apply
sensitivity analysis on the subsequent criteria and benchmarks. In addition, it makes judgments and calculations
easy because of paired comparisons. Moreover, it demonstrates the compatibility and incompatibility decisions which
is the recompense of multi criteria decision making [32]. Analytical Hierarchy Process is one of the most inclusive
system is considered to make decisions with multiple criteria because this method gives to formulate the problem
as a hierarchical and believe a mixture of quantitative and qualitative criteria as well. The first step is to create a
hierarchy of the problem. The second step is to give a nominal value to each level of the hierarchy and create a matrix
of pairwise comparison judgment [30].

2. Steps to Conduct AHP
At the first stage, the issue and goal of decision making brought hierarchically into the scene of the related decision
elements. Decision making elements are decision indicators and decision choices. The group established a hierarchy
according to Figure 2 which should reflect the understudy problem.

Figure 1: Sample Hierarchical Tree

In second step and in order to conduct pair comparison, a questionnaire should be designed and distributed among
the respondents (can be managers, experts, users and etc.) to collect their opinion. It is noteworthy that each decision
maker entered their desired amount for each member and then individual judgments (of each respondents) have been
converted into group judgments (for each one of the pair comparison) using their geometrical average. The scale
ranges from one to nine where one implies that the two elements are the same or are equally important. On the other
hand, number nine implies that one element is extremely more important than the other one in a pairwise matrix.
The pairwise scale and the importance value attributed to each number are illustrated in the Table 2, 3 shows the
sample of the questionnaire.

The data analyze procedure involves the following steps. First the pairwise comparison matrix which is called
matrix A is extracted from the data collected from the interviews. The principal right eigenvector of the matrix A is
computed as ‘w’.

If aik ·akj = aij is not confirmed for all k, j, and i the Eigenvector method is selected. If the matrix is incompatible
and in case of incomplete consistency, pair comparisons matrix cannot be used normalizing column to get Wi. For a
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Table 2: Relative scale for paired comparison

Intensity of importance Description
Equal importance 1 Both activities equally contribute to the objective.
Moderate importance 3 Weak or slight importance over another – Experience and judgment slightly favor one activity

over another
Strong importance 5 Greater or more essential importance when compared with another – Experience and judgment

strongly favor one activity over another.
Very strong importance 7 Very high or demonstrated importance – An activity is favored very strongly over another; its

dominance is demonstrated in practice.
Extreme importance 9 Extremely high importance – The evidence favors one activity over another with the highest

level of certainty

Source: Adapted from Saaty [45]

Table 3: Sample AHP Questionnaire How important are the following security criteria in comparison

Factor 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Factor
Factor 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Reliability
Privacy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Validation
Privacy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Verification
Privacy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Integrity
Privacy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Confidentiality
Privacy 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Availability

positive and reversed matrix, Eigenvector technique can be used which in it:

eT = (1, 1, · · · , 1)

W = lim
k→∞

Ak · e
eT ·Ak · e

To reach a convergence among the set of answers in to successive repetition of this process, calculation should be
repeated several times in order to take a decision when facing an incompatible matrix. Then, the following formula is
applied to transform the raw data into meaningful absolute values and normalized weight w = (w1, w2, w3, . . ., wn):

Aw = λmaxw

λmax =

∑
ajwj − n

w1

A = aijwithaij =
1

aij

A: pair wise comparison
w: normalized weight vector
λmax: maximum eigen value of matrix A
aij : numerical comparison between the values i and j

In the next step, in order to validate the results of the AHP, the consistency ratio (CR) is calculated using the
formula, CR = CI/RI in which the consistency index (CI) is, in turn, measured through the following formula:

CI =
λmax − n

n− 1

The value of RI is related to the dimension of the matrix and will be extracted from Table 4. It should be noted
that consistency ratio lower than 0.10 verifies that the results of comparison are acceptable.

Considering that this method is also an expertise-oriented technique and the sample size should be less than 10
people, therefore, in this section, the opinions of the same 12 people selected from the previous stage are again used.
Its calculations using Expert choose software, during three stages of pairwise comparisons, normalization, weighting
and final ranking, calculation of compatibility rate in judgments, calculation of vectors of local priorities and finally
determination of final priorities, market share development criteria based on strategies Entering international markets
were prioritized.
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Table 4: The value of Random Consistency Index, Source

dimention RI
1 0
2 0
3 0.5799
4 0.8921
5 1.1159
6 1.2358
7 1.3322
8 1.3952
9 1.4537
10 1.4889

Fuzzy logic, unlike Aristotelian two-valued logic (true or false, black or white, zero and one), is an infinite spectrum
of gray between black and white. A multi-valued logic and a new technique that replaces the methods that require
complex and advanced mathematics to design and model a system by using linguistic values and expert knowledge.
AHP method is considered a desirable method for choosing the best option considering multiple criteria due to its
similarity to human analytical thinking process. However, the classification of criteria and the use of fuzzy data instead
of deterministic data make the results much closer to reality [51]. The Mikhailov method provides a more efficient
approach than the analysis hierarchy technique in the fuzzy environment. Mikhailov offers two linear and non-linear
methods to calculate weights. The linear method has complex and time-consuming calculations, and he suggests a
non-linear programming method to check the consistency of fuzzy judgment.

Interpretive Structural Modeling (ISM)

The interpretive structural modeling method is an interactive learning process, and in this technique, a set of
various and unrelated factors are structured in the form of a comprehensive and systematic model. In this method,
it is used to design the pattern of complex relationships between the elements of a system. The ISM technique is an
interpretation due to the fact that this is the result of a collective judgment and specifies which factors and how they
are related to each other and is structural, because a structure provides a general set of relationships between different
factors and finally this The method is a type of modeling, because it presents the specific relationships identified
between the factors as well as the general structure obtained in the form of a model [19].

Nonlinear Structural Equation Model

The traditional linear structural equation model is typically made up of two parts: the measurement model describ-
ing the relationships between the observed and latent variables and the structural model describing the relationships
between the latent variables. Given a vector of p observed variables Z; for the ith individual in a sample of size n and
a vector of q latent variables fi, the linear structural equation model system can be written:

Zi = µ+ Λfi + ϵi (0.1)

b0 +B0fi = δ0i, (0.2)

where in the measurement model, the matrices µ(p× 1) and Λ(p× q) contain fixed or unknown scalars describing the
linear relation between the observations Z; and the common latent factors fi, and represents the (p × 1) vector of
random measurement error independent of fi such that E(εi) = 0 and V ar(ϵi) = Ψ with fixed and unknown scalars
in; and in the structural model, the matrices b0(d × 1) and B0(d × q) contain fixed or unknown scalars defining d
different additive linear simultaneous structural equations relating the factors to one another plus the (d × 1) vector
of random equation error doi, where E(δ0i) = 0 and V ar(δ0i) = A0 with fixed and unknown scalars in A0.

The simultaneous linear structural model as written in (0.2) is very general. For many practical research questions
which can be addressed by simultaneous structural models, it is useful to model specific variables in terms of the rest
of the variables, i.e., it is useful to consider some of the latent variables as endogenous and others as exogenous, where
endogenous variables are those that are functions of other endogenous and exogenous variables. Let fi = (η′i, ξ

′
i) where

ηi are the d endogenous latent variables and ξi are the q − d exogenous latent variables. Then a commonly used form
for the structural model (0.2) becomes:

ηi = b+Bηi + Γξi + δi, (0.3)
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where it is assumed the equation errors δi have E(δi) = 0, V ar(δi) = ∆ and are independent of the ξi as well as
independent of ϵi in (0.1), and the matrices b(d × 1), B(d × d), y(d × (q − d)), and A(d × d) are fixed or unknown
scalars. The structural model (0.3) is said to be in implicit form, implicit because it has endogenous variables on both
sides of the equations, i.e., it is not “solved” for the endogenous variables. It is assumed that the diagonal of B is zero
so that no element of ηi is a function of itself. A sufficient condition for solving is that (I −B) is invertible, then can
be solved for the endogenous variables and written as

ηi = b⋆ + Γ⋆ξi + δ⋆i (0.4)

where b = (I −B)−1b, Y ⋆ = (I −B)−1y, and V ar(δ⋆i ) = (I −B)−1δ(IB)−1.

The structural model (0.4) is said to be in reduced form as the ηi now appears only on the left-hand side of the
equation. It is important to note the assumption that the equation errors δi were additive and independent of the In
the implicit form results in the equation errors ξi in the reduced form (0.4) also being additive and independent of the
ηi.

Given p, q and d, additional restrictions must be placed on µ, A, Y, b0, B0, and ∆0 in (0.1)-(0.2) in order to
make all the unknown parameters identifiable. The assumption that (0.2) can be written in reduced form (0.4) is the
typical restriction placed on the structural model. Additionally, a common restriction placed on the measurement
model (0.1) is the errors-in-variables parameterization where q of the observed variables are each fired to be equal to
one of the q different latent variables plus measurement error. For a thorough discussion of identifiability in linear
structural equation models see, e.g., Bollen (1989). Finally, it should be noted that there is no inherent distributional
assumptions needed for ej, do, nor fl at this point of model specification although distributional assumptions may be
added eventually to perform estimation.

A mixture SEMs for a p× 1 random vectory yi is defined as follows:

f(yi) =

K∑
k=1

πkfk(yi|µkΣk), i = 1, · · · , n (0.5)

where K is the number of components which can be unknown, πk’s are component probabilities which are nonnegative
and sum to 1.0, fk(yi|µkΣk) is a multivariate normal density function with an unknown mean vector µk and a
covariance matrix Σk. Conditional on the kth component, suppose that y satisfies the following measurement model:

y = µk + Λkωk + ϵk (0.6)

is an p × 1 Intercept vector, Yk is a p × q factor loading matrix, ωk is a q × 1 random vector of latent variables, and
ϵk is a p× 1 random vector of error measurements with distribution N(0,Ψk) which is independent of ωk, and Ψk is a
diagonal matrix. Let ωk be partitioned into (ηTn , ξ

T
k )

T where is a q1× 1 vector, ξk is a q2× 1 vector, and q1 + q2 = q.
The structural equation is defined as

ηk = Bkηk + Γkξk + δk (0.7)

where Bk and Yk are q1×q1 and q1×q2 matrices of unknown parameters; and random vectors ξkλk are independently
distributed. as N(0, ϕk) and N(0, ϕλk) respectively; and ϕk is a diagonal matrix.

We assume that B0k(q1−B) is nonsingular and (Iql Is Independent of any elements in Bk⋆ . One specific form of
Bk that satisfles this assumption is the lower or upper triangular matrix.

As the mixture model defined in (0.5) is invariant with respect to permutation of labels k = 1, · · · ,K, adoption of
an unique labeling for identifiability is important. Roeder and Wasserman (1997), and Zhu and Lee (2001) proposed
to impose the ordering µ1,1 < · · · < µK,1, for eliminating the label switching (jumping between the various labeling
subspace), where µk,1 is the first element of the mean vector µk. This method works fine if µ1,1, · · ·µK,1 are well
separated. However, if µ1,1, µK,1 are close to each other, it may not be able to eliminate the label switching, and
may Introduce incorrect results. Hence, it is necessary to find a sensible identifiability constraint. In this chapter,
the random permutation sampler developed by Frühwirth-Schnatter (2001) will be applied for finding the suitable
Identifiability constraints. See the following sections for more details.

Moreover, for each k = 1, · · · ,K, structural parameters in the covariance matrix Σk corresponding to the model
defined by (0.6) and (0.7) are not identified. A common method in structural equation modeling for identifying the
model Is to fix appropriate elements in Ak, Bk, and/or Yk at preassigned values. The positions of the preassigned
values of the fixed elements in these matrices of regression coefficients can be chosen on a problem-by-problem basts,
as long as each σk is identified. In practice, most manifest variables are usually clear indicators of their corresponding
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latent variables. This give rather clear prior information to specify the zero values to appropriate elements in these
parameter matrices. See the illustrative example in Section ?? for a more concrete example. For clear discussion of
the proposed method, we let

∏
= (

∏
1, · · · ,

∏
K), and O be the vector which contains all unknown parameters in the

covariance matrices that defines an identified model.

Figure 2: Theoretical Model of the Study

In this research, the statistical indicators include number, mean, standard deviation, minimum, maximum, skewness
and kurtosis. In addition, in order to show the distribution of variables, frequency tables and bar charts are used.

Research methodology

The research is of applied type and in terms of descriptive method, it was carried out as a survey. In this research,
based on interviews and research literature, the basic factors of organizational performance evaluation were identified,
and then, in order to determine the effective factors, the research statistics community, which included the experts of
Iran Telecommunication Company, were selected. This research was a field study and two questionnaires were used
to explain the studied model, and all the questionnaires were collected after completion. In both questionnaires, with
the opinion of 22 experts, and in the form of a pairwise comparison, the factors obtained from the research literature
review and interviews were evaluated, and the validity of these two questionnaires were monitored and confirmed
through content validity. In order to provide a suitable answer and to resolve the ambiguities, the current research
plan is specified in Figure 3.

Figure 3: Research design framework

Research findings

The implementation steps of this research and the findings are as follows:
Identification of effective factors:
At this stage, in order to identify the essential components effective in the evaluation of the organizational performance
of Iran Telecommunications Company, by summarizing the research literature and conducted interviews, the major
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factors were identified both at the macro and strategic level, at the structural level, and at the process and executive
level, which In the following, due to the dispersion of these factors, after taking advantage of the interviews and experts’
opinions in explaining the theoretical concepts, applications and identifying the factors affecting the evaluation of
organizational performance, these components were reduced to 14 final factors, which are presented in Table No. 5.

Table 5: Identified basic factors effective on the evaluation of organizational performance based on background and
experts’ opinion

Row Agents Sources and research done
1 management style Armestrang & Baron [10] Phan et al [42] Victor [56]
2 Organizational incentives and support Almohtaseb [7] Jardioui [25] Asiaei [11]
3 Organizational Structure Tung [54] Azorin[13] Kearney& Hisrich & Roche [28]
4 Strategies Eckerson [17] Akhtar & Mittal [3] Ha [23]
5 Human resource management system Noe [40] Foot & Hook [20] Kwarteng & Aveh [31]
6 Evaluation processes and methods Alkhaldi & Abdallah [6] Neely [38] Posavac & Carey

[43]
7 Organizational Culture King [29] Schein [47] Taylor [52]
8 Information system (Rommny& Steinbart [44] Ahenkan [6] Teerooven-

gadum [53]
9 Organizational training and awareness Armestrang [9] Lin & Kuo [33] Alberto [5]
10 Corporate Communications Al-Surmi [5] Papke-Shields & Monaj [41]
11 General environment (political, social, cultural, economic, technology,

etc.)
Van De Walle [55] Vogel [57] Mc Gowan [37]

12 Funds Ghalayni [21] Kaplan & Norton [27]
13 Attitude of managers Al-Surmi [8] McAdam [35] Tung [54]
14 interactive environment (clients, suppliers, unions, competitors, etc.) Neely [39] Kaplan & Norton [26] Ho & Chan [24]

At this stage, the Mikhailov method was used, which is more valid than other common methods. In his technique,
Mikhailov suggests two linear and non-linear methods to calculate the weights and rank of factors at the same time.
Due to the complexity and time-consuming nature of the linear method, a non-linear method was used in this research
to check the consistency of the fuzzy judgment matrix while calculating the weights. Due to the non-linearity of
this model, software such as Gams or Lingo should be used. As in this research, Lingo software version 15 was
used. Considering that out of 14 general factors, 9 factors alone included about 90% of the weight of the factors,
they were identified as the most important final factors affecting the evaluation of organizational performance in Iran
Telecommunication Company.

Table 6: Factors affecting the evaluation of organizational performance based on research literature and experts’
opinions

Row Effective components (factors). Weight
1 General environment (political, cultural, economic, social, technological, etc.) 0.1173
2 Strategy 0.1138
3 Processes and methods 0.1121
4 Organizational incentives and support 0.1083
5 Organizational training and awareness 0.0994
6 interactive environment (clients, suppliers, unions, laws and regulations, etc.) 0.0978
7 management style 0.0872
8 Organizational Culture 0.0771
9 Organizational Structure 0.0694

10-14 Financial resources 0.0403, organizational participation 0.0251, human resource management 0.0202, orga-
nizational communication 0.0174, information system 0.0146

The steps of using interpretive structural modeling

After the 9 factors were prepared, the initial model adjustment was done heuristically through interpretive struc-
tural modeling and based on the opinion of experts. The format of the graphic form should be reflected in order
to reduce its complexity.This model is used by creating a systematic relationship among its desired factors and by
ranking and determining the level of these factors, it helps managers to better implement the designed model. The
tool used in this stage is a questionnaire consisting of the 9 final components, which through pairwise comparisons
of the factors, the experts were asked to express the relationships between them in the form of (existence of mutual
relationship, existence of one-way relationship, lack of existence of relationship) do The procedure is as follows:



Identification and leveling of ... 11

The first step - creating a structural self-interaction matrix: Based on the following four relationships,
factors are compared in pairs:
Based on the following four relationships, factors are compared in pairs:
V : the state where the factor of row i affects the factor of column j.
A: The case where the factor of column j affects the factor of row i.
X: the state where row and column factors i and j have a two-way relationship and affect each other.
O A: state where none of them has any effect on the other.

The second step - formation of the primary achievement matrix: It is created based on the self-interactive
matrix and with the help of determined relationships:

Table 7: Structural interaction matrix

9 8 7 6 5 4 3 2 1 Self-interaction matrix
A O A O O A A V Public environment
O O A V O A V 2. Incentives and organizational support
A O O O O O 3. Strategy
A O V O O 4. Interactive environment
O A V V 5. Management style
O A X 6. Organizational culture
O O 7. Organizational structure
V 8. Organizational training and awareness

9. Processes and methods

If this relationship is based on the symbol V, its house in the attainment matrix will be 1 and the relative house
will be 0. If this relationship is based on the symbol A, its house in the attainment matrix will be 0 and the relative
house will be 1. If this relationship is based on If the base of the symbol is O, its house in the achievement matrix will
be 0 and the corresponding house will be 0. If this relationship is based on the symbol X, its house in the achievement
matrix will be 1 and its relative house will be 1.

The third step-creating the final achievement matrix:

Table 8: Final achievement matrix
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Public environment 1 1 1 1* 1* 1 0 1* 1 8

Incentives and support 0 1 0 0 0 0 1 1* 0 3

Strategy 0 1 1 1 1* 0 1* 1 0 6

environmental environment 0 1 0 1 1 1* 1 1* 0 6

management style 0 1 0 0 1 1 1 1* 0 5

Organizational Culture 0 1* 0 0 1 1 1* 0 0 4

Organizational organization 0 1* 0 0 1 1 1 1 0 5

Education and organization 0 1 0 0 0 0 1* 1 0 3

methods and methods 0 1* 0 0 1 1 1* 0 1 5

Degree of dependence 1 9 2 3 7 6 8 7 2

Keeping in mind the interactive relationship between the elements, it will be necessary to adapt the initial acqui-
sition matrix. For this purpose, the initial matrix should be raised to the power of K + 1 to establish a stable state.
In this way, some elements of zero become the number 1, which is shown as (1*).

The fourth step - leveling of factors: by specifying the input set (including the set where the rows are 1) and
the output set for each element (including the set where the columns are 1) and determining the common set, the
leveling of the factors is done. The common set is obtained from the shared factors of these two sets. In this technique,
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any factor or factors whose common set is the same as their input set are assigned the first level of priority. After
identifying this variable or variables, we remove their rows and columns from the table and the operation We repeat
again on other factors until the level of all factors is determined. Finally, the variables whose output and common sets
are similar are placed at the highest level of the hierarchy of the interpretive structural model.

According to the results of this research, among the basic components of the evaluation of organizational perfor-
mance in the Iranian telecommunication company, zone V means the general environment factor and after that zone
IV includes the strategy factor, independent factors that have high influence and low dependence And these items are
considered the most independent factors of this model. After these two levels, in another level, i.e. level III, there are
factors of interactive environment and factors of processes and methods, which have less influence and more depen-
dence than the previous factors. In the lowest levels, i.e. levels II and I, the intensity of these changes has increased.
In level II, two factors of management style and organizational culture have been placed, and in the lowest level, i.e.
level I, three factors of organizational structure, training and organizational awareness, and incentives. Organizations
and support are the most dependent and the least influential.

Table 9: Determining the level of factors

Row Agents Input set Output set Common col-
lection

level

1 Public environment 1, 2, 4, 7, 8, and 9 8 8 V
2 Incentives and organizational support 1, 2, and 3 1, 2, 3, 4, 5, 6, 7, 8,

and 9
1, 2, and 3 I

3 Strategies 1, 2, 3, 4, 7, and 9 8 and 9 9 IV
4 Interactive environment 1, 2, 3, 4, 6 4, 8, and 9 4 III
5 management style 1, 2, 3, 6, and 7 2, 4, 5, 6, 7, 8, and

9
2, 6, and 7 II

6 Organizational Culture 1, 2, 6, and 7 2, 4, 5, 6, 7, and 8 2, 6, and 7 II
7 Organizational Structure 1, 2, 3, 6, and 7 1, 2, 3, 4, 5, 6, 7, 9 1, 2, 3, 6, and

7
I

8 Organizational training and awareness 1, 2, and 3 1, 2, 3, 4, 7, 8, and
9

1, 2, and 3 I

9 Processes and methods 1, 2, 5, 6, and 7 5 and 8 5 III

The fifth step - drawing the interpretive structural model: based on the specified levels of the factors and
the relationships between them, the desired final model, i.e. the final achievement matrix of the research model, is
drawn. The first level is considered as the most effective level and the last level as the least effective level. It should
be noted that considering that in this research, the opinions of 22 experts were used to complete the questionnaire, in
order to form the self-interaction matrix, the mode method which is based on the highest frequency in each region is
used, and since for the calculation It is not used for the values or order of the data, it can be used for qualitative data.

Figure 4: Conceptual model of fundamental factors in evaluating organizational performance

In line with the segmentation of the criteria, in the final matrix, each of the factors should be separated based
on the power of penetration and the degree of dependence. Based on the low or high of two indicators of the power
of penetration and also the dependence of a two-by-two matrix called the matrix of the effect of multiplication of
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applied cross-reference. MICMAC is formed which has four regions, which are: autonomous region, dependent region,
connected region and independent region.

Sixth step - Analysis of the power of influence and the degree of dependence (MICMAC analysis):
In the ISM model, the interrelationships and influence between the criteria are well shown, which leads to a better
understanding of the decision environment by managers. The sum of the rows of the values in the final achievement
matrix for each of the elements indicates the level of influence and the sum of the columns indicates the degree
of dependence. The power of influence refers to the number of factors that influence the desired factor, and the
dependency index refers to the number of factors that influence this factor and lead to its achievement.

Figure 5: The influence power-dependency diagram

By drawing a two-by-two matrix centered on these two characteristics, four areas can be identified, which include
independent, linked, autonomous, and dependent variables. Figure 3 shows this matrix. As mentioned, the power of
influence refers to the number of elements that the i-th element affects and the degree of dependence on the number
of elements that affect the i-th element.

General environment factors, processes and methods, strategy, interactive environment are located in the indepen-
dent area. An area that includes criteria with high influence and low dependence. Independent area variables are
called key factors, and in this research and among the existing components, the public environment with the greatest
effect was recognized as the most fundamental factor in the effective establishment of organizational performance
evaluation in Iran Telecommunication Company.

The other area includes dependent criteria that have little influence but high dependence, and in this research, three
factors of organizational culture, the factor of organizational training and awareness, and the factor of organizational
incentives and support are located in this range. The next area includes related criteria that have relatively high
influence and dependence, and any action on these factors has an impact on other factors and at the same time they
are affected by other factors. In this research, organizational structure and style Management are two factors that are
located in the linked area in this matrix. Finally, the fourth area includes autonomous criteria, that is, factors that
neither have a high influence nor are dependent on other factors.

It should be considered that according to the initial findings based on research literature and the opinion of elites,
the possession of a more important component from the point of view of experts (Table No. 9) alone should not be
the basis and criterion of planning and arrangements. Also, in the next step and contrary to the initial results, by
using the method of interpretive structural modeling and drawing the causal model of factors, general environment
and strategy, as well as processes and methods and the factor of the interactive environment, respectively, the most
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fundamental factor in order to reach the model are considered organizational performance evaluation.

Usually, in the research related to organizational performance evaluation, the design of performance evaluation
model and determination of its dimensions and indicators have been discussed, and the relationship of these factors is
rarely examined in order to prepare a road map for designing and establishing organizational performance evaluation
and guiding managers in order to determine how The beginning of the work to reach this category has been discussed.
With such an intention, during this research, with the help of interpretative structural modeling technique, a causal
model of the final factors affecting the evaluation of organizational performance has been drawn.

Conclusion

Examining the results related to the identification of factors affecting the evaluation of organizational performance
in Iran Telecommunication Company reveals the fact that the organizational management system needs a general
review based on the factors affecting organizational evaluations. This neglect or lack of recognition can cause a lot
of damage to the bureaucratic structure of organizations providing public services. In a situation where political
requirements, social conditions, asymmetric distribution of economic factors in the country, cultural and climate
differences, and environmental conditions limit the space for the same evaluation of specialized and operational factors
and creates a gap between goals, plans and results, the organization are not evaluated and supported as they should
be on the basis of fundamental factors, and in this way, the necessary platform is provided for the ineffectiveness of
the existing models of organizational performance evaluation.

The public environment includes all political, cultural, social, economic and technological variables and the like.
If we consider the public environment as the body and soul of the society, it can definitely be acknowledged that
as long as accountability for the performance and social responsibility of individuals is not institutionalized in the
society in accordance with the environmental requirements and the managers of these organizations desire to interact
dynamically with the environment and avoid the attitude Do not put the mechanical and daily routine at the top of
your plans and goals, any action to establish the organizational performance evaluation model will only waste time
and money.

The lack of comprehensiveness of the existing methods and the superficiality of the evaluation processes at the
level of these organizations and in most cases the lack of a specific reference to answer for the performance has caused
the organizations to adopt inconsistent approaches to performance evaluation and to try for performance deficiencies.
themselves, contaminate the relationship between actual and reported performance, or try to keep indicators related
to their unfavorable performance away from monitoring by distorting or misinterpreting.

Let’s not forget that in organizations whose audience is members of society, the purpose of evaluating organizational
performance is to respond to people’s needs and improve the quality of life and solve problems from the perspective
of citizens, and the social indicators themselves are indicative of general facts in expressing the performance of such
organizations. they are going . At the same time, it is necessary to use efficient approaches such as organizational
performance evaluation in the management dashboard of organizations providing public services such as telecommu-
nication companies to effectively measure and control performance and increase social accountability and increase
transparency.

In conclusion, the organizational performance evaluation system in a comprehensive organization such as Iran
Telecommunication Company can be effective when it puts public and national interests and interests and local
requirements of each region of the country in the focus of its macro goals and strategic plans with a comprehensive
perspective. As long as an organization does not correctly identify the expectations and priorities based on the
environmental factors, they will not be able to identify the real demands of the society, and they will not be able to
formulate an effective strategic plan and set the priorities and demands of themselves and the target society based on
that.
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