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Abstract

Technological change and development of advanced technologies are considered to be one of the basic
requirements for the survival of organizations. This research aims to identify and rank technological capabilities
in Shiraz Petrochemical Company using a hybrid model. The research method is descriptive-analytical and the
statistical population includes managers and supervisors of this company. In this study, by reviewing the research
literature, four main criteria and 20 sub-criteria were identified. Then, using confirmatory factor analysis, the data
were examined and for the final analysis, a combined approach of fuzzy DEMATEL and fuzzy network analysis
was used. The results of the ranking of the main criteria showed that "technology exploitation ability" with a
weight of 0.279 is in the first rank and "technology identification and selection ability” with a normal weight of
0.223 is in the fourth rank. In addition, the final results of the sub-criteria ranking indicated that "Production
Planning, Supervision, and Coordination”, "Human Resources”, and "Conducting Research and Development"
ranked first to third. Therefore, it is essential that necessary and vital measures be taken in this area; including
identifying and monitoring new technologies, gaining comprehensive knowledge of all issues related to the field
of technology, making appropriate decisions in selecting technology, determining its path of progress, and
evaluating and selecting the best possible technological solution. The results of this research can be, a guidance
for Shiraz Petrochemical Company other similar companies in identifying causal factors and work priorities.
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In today’s  competitive  environment,
organizations must focus on technological
transformation and advanced technologies to
ensure survival and growth. The effective use of
technology has become both a challenge and a
priority for technology-based firms. However,
one of the main barriers to gaining a competitive
advantage is the lack of awareness and accurate
knowledge of organizational technological
capabilities. This makes the evaluation of such
capabilities an essential tool in technology
management, enabling firms to identify
strengths, weaknesses, and technological
gaps.Technological capability refers to a set of
managerial and technical skills that allow
organizations to optimally use science and
knowledge to establish, operate, and improve
technological systems. These capabilities play a
vital role in selecting, implementing,
maintaining, and developing technologies, and
they cannot be easily imitated. Thus, assessing
technological capability is necessary not only
for cost reduction but also for achieving
sustainable competitive advantage.Considering
the importance of technological development in
Shiraz Petrochemical Company, its managers
must continuously monitor global technological
changes, evaluate organizational capabilities,
and benchmark  competitors’  progress.
Accordingly, this study evaluates the
company’s technological capabilities using a
hybrid fuzzy DEMATEL model and fuzzy
network analysis to explore their different
dimensions and implications for competitive
advantage.

The research method of this study is
descriptive-analytical in its  research
classification and has an applied nature in terms
of purpose. The statistical population includes
managers and  supervisors of  Shiraz
Petrochemical Company. For the initial
questionnaire, 90 people were identified and
due to the limited statistical population, the
complete census method was used for sampling.
In the second stage, the statistical population
included 10 experts and specialists of the
company whose opinions were used to analyze
paired comparisons. Statistical analysis of data;
It was carried out in two main stages: The first

stage; Investigating and determining the
relationship between the latent and manifest
variables (from Table 2) After conducting
validity and reliability, confirmatory factor
analysis was used. The second stage; in this
method, fuzzy DEMATEL techniques and
network analysis were used to investigate and
analyze cause-and-effect relationships, and this
process was carried out in ten operational steps.
The steps are: calculating the direct correlation
matrix, normalizing the direct correlation
matrix, creating the complete correlation matrix
of the criteria, calculating the complete
correlation matrix of the dimensions,
determining the intensity and direction of the
effect, normalizing the complete correlation
matrix of the dimensions, normalizing the
complete correlation matrix of the criteria and
forming the unbalanced super matrix, forming
the balanced super matrix, restricting the
balanced super matrix, and finally extracting the
weights and prioritizing the factors.

The results of the study show that; the factor of
technology diffusion and commercialization
was also recognized as one of the important
factors of technological capabilities in Shiraz
Petrochemical Company and was ranked third.
In this regard, Sambamurth et al. (2003) believe
that by identifying the opportunities and
capacities created through technology, they can
be transformed into new strategies that provide
different access to the defined goals of the
organization. Of course, some of the goals set in
an organization can also be achieved without
relying on technology. Mao et al. (2016)
indicate that technology commercialization
plays a very important role in economic
development. This process actually involves
converting ideas into a business, which will
result in job creation and wealth generation. For
this reason, success in transferring an idea from
the mind to a product or service and offering it
to the market depends on the accurate and
effective implementation of the
commercialization process. This process
includes discovery, invention, and innovation
and is iterative in nature, resulting from
continuous stages of trial, error, learning, and
improvement. The ability to identify and select
technology is also recognized as one of the four
main factors affecting commercialization and is
ranked fourth in importance. However, it should
be noted that the difference in the weight of
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these factors is very small, which indicates the
importance of all of them. What is most
important among them is creating appropriate
conditions for the correct selection of
technology, since the concept of technological
capabilities is considered appropriate to the
conditions and requirements of companies
(Dominguez & Brown, 2004); therefore, it is
essential to implement the necessary and vital
measures in this field; including identifying and
monitoring  new  technologies, gaining
comprehensive knowledge of all issues related
to the field of technology, making appropriate
decisions in selecting technology, determining
the path of its progress, and evaluating and
selecting the best possible technological
solution.

This study identified and ranked the
technological capabilities of Shiraz
Petrochemical Company using a hybrid fuzzy
DEMATEL model and fuzzy network analysis.
Four main criteria and twenty sub-criteria were
examined. The results showed that “technology
exploitation capability” ranked first, followed

by “technology system support capability,”
while “technology identification and selection
capability” and “technology diffusion and
commercialization capability” ranked lower.
Cause-and-effect analysis indicated that
technology diffusion and commercialization,
along with factors such as choosing appropriate
technological solutions, effective application of
technology, technology creation, and the use of
previous experiences, play a causal role in
shaping other capabilities.The prioritization
analysis highlighted planning, monitoring,
coordination, human resource provision, and
research and development as the most
influential sub-criteria. Overall, the findings
emphasize the central role of technology
exploitation and support in guiding industrial
evolution and managing the technology life
cycle. Furthermore, the integration of human
knowledge with decision support systems
enhances complex managerial decision-
making. These results provide practical
guidance for Shiraz Petrochemical Company in
setting work priorities and can serve as a model
for other firms in similar industries.
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Criteria Di Ri (Di) defuzzy | (Ri) defuzzy | Di+Ri Di-Ri
Ci1 | (0.182,0.521,1.145) | (0.194,0.605,1.419) 0.616 0.739 1.355 | -0.123
C12 | (0.184,0.548,1.241) | (0.22,0.629,1.404) 0.658 0.751 1.409 | -0.093
C13 | (0.232,0.646,1.365) (0.2,0.59,1.303) 0.748 0.698 1.446 | 0.050
Cl4 | (0.203,0.569,1.197) | (0.208,0.561,1.16) 0.656 0.643 1.299 | 0.013
C15 | (0.211,0.623,1.403) | (0.19,0.523,1.065) 0.746 0.593 1.339 | 0.153
C21 | (0.255,0.646,1.262) | (0.175,0.473,0.944) 0.721 0.531 1252 | 0.190
C22 (0.21,0.568,1.122) | (0.215,0.591,1.245) 0.634 0.684 1317 | -0.050
C23 | (0.219,0.542,1.038) | (0.206,0.55,1.098) 0.600 0.618 1218 | -0.019
C24 | (0.255,0.661,1.319) | (0.259,0.627,1.17) 0.745 0.685 1.430 | 0.059
C25 | (0.178,0.492,1.005) | (0.261,0.668,1.289) 0.558 0.739 1.298 | -0.181
C31 (0.154,0.44,0.948) | (0.221,0.584,1.205) 0.514 0.670 1.184 | -0.156
C32 | (0.173,0.493,1.048) | (0.129,0.357,0.75) 0.571 0412 0.983 | 0.159
C33 (0.24,0.576,1.104) | (0.172,0.464,0.941) 0.640 0.526 1.166 | 0.115
C34 (0.16,0.437,0.907) | (0.163,0.446,0.905) 0.501 0.504 1.006 | -0.003
C3 | (0.192,0.511,1.017) | (0.235,0.606,1.224) 0.573 0.688 1261 | -0.115
C41 | (0.185,0.494,0.984) | (0.234,0.594,1.17) 0.555 0.666 1220 | -0.111
C42 (0.221,0.6,1.212) | (0.242,0.632,1.255) 0.678 0.710 1.388 | -0.032
C43 (0.202,0.53,1.026) | (0.219,0.566,1.125) 0.586 0.637 1223 | -0.050
C44 | (0.232,0.585,1.161) | (0.198,0.532,1.062) 0.659 0.597 1.256 | 0.062
C45 | (0.247,0.649,1.309) | (0.194,0.535,1.08) 0.735 0.603 1.338 | 0.132

TD m pilo o luly) 5681 4 oo
criteria Di Ri (Di) defuzzy | (Ri) defuzzy | Di+Ri | Di-Ri
C1 (0.188,0.483,0.964) | (0.167,0.472,1.02) 0.545 0.553 1.099 | -0.008
C2 (0.155,0.548,4.565) | (0.202,0.512,1.004) 1.756 0.572 2328 | 1.184
C3 (0.179,0.466,0.939) | (0.161,0.415,0.832) 0.528 0.469 0.998 | 0.059
C4 (0.184,0.482,0.98) | (0.192,0.474,0.907) 0.548 0.524 1.073 | 0.024
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