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Research and development is a vital component of society that plays a
significant role in strengthening innovation, progress, and advancing
the quality level of products and services in various fields.

Objective: The aim of this study is to identify key factors on smart
research and development management based on the study of agility
in the Iranian petrochemical industry.

Method: In terms of applied purpose, it is descriptive-survey research
in terms of nature and qualitative-quantitative research in terms of
study. The experts in the qualitative section are 30 experts on the
subject of the study who were purposefully selected as a sample. The
fuzzy Delphi method was used to identify factors and the fuzzy
DEMETEL method was used to identify influences and influence.
Findings: Antecedents and consequences have been identified from
the background and interviews in the qualitative section in the form
of 16 factors.

Conclusion: Based on the research results, technological knowledge,
continuous feedback loops, and R&D management are very important
antecedents of smart R&D management with an agile approach, while
technological intelligence, strategic intelligence, and faster adaptation
tools are among the consequences
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Creating competition between firms plays an effective role. Every economic enterprise in
today's world has creative and intelligent competitors, and ignoring them will cause loss of
customers and financial and non-financial losses. Also, the condition for the survival of
companies and commercial institutions is the continuous provision of innovative products
and services in accordance with the demands and tastes of customers worldwide.
Therefore, research and development activities play an important role in this field. Research
and development activities in companies should be focused on the best opportunities,
opportunities that create new businesses or transform the entire business of the company.
Large companies constantly change their capabilities by applying extensive research,
updating and intelligently applying technology and agile and dynamic capabilities to
prevent organizational infiltration. To achieve this goal, companies must use opportunities
and avoid threats and stay in the competitive environment by increasing and rearranging
assets. Some dynamic capabilities connect resources, while others focus on reconfiguration.
The purpose of this study is to identify factors affecting smart R&D management with an
agile approach. Because R&D is a vital driver of innovation, progress, and economic growth.
It also leads to technological advances and the creation of new products, services, and
processes. This study was conducted in the petrochemical industry. Because this industry,
by supplying raw materials and inputs to various economic sectors and having minimal
dependence on other sectors of the country's economy, has increased annual value added
growth and increased oil exports, which ultimately leads to the realization of the goals of
the country's development programs. So the question is, what are the indicators affecting
smart R&D management with an agile approach?

Methodology

The present study is applied in terms of purpose and descriptive-survey in terms of nature
and method. This research was conducted based on mixed research. Since the present study
is mixed and has a qualitative and quantitative approach. The statistical population of the
research was experts, including experienced managers, senior experts aware of the
research topic, and university professors. The sample members were selected using the
purposive sampling method. Based on the principle of theoretical adequacy, 30 people were
examined as the research sample. In the qualitative section, the data collection tool was a
semi-structured interview. The data collection tool in the quantitative section was a fuzzy
Delphi questionnaire, which is actually the result of the qualitative results of the research.
Thus, after identifying the factors affecting smart research and development management
with an agility approach in petrochemicals, these factors were designed in the form of a
questionnaire for the experts to respond to and were provided to them. The experts
expressed their opinions about the factors in the form of a Likert scale. The fuzzy Delphi
method was used to identify and prioritize the factors related to a concept.

Results and Discussion
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In this study, a set of factors affecting smart R&D management with an agile approach was
identified using interviews with experts. This was done by reviewing the research
background and reviewing the interview texts. After the interviews and extracting the
antecedents and consequences of smart R&D management with an agile approach, a
questionnaire was designed to obtain the experts' opinions and their level of agreement
with the extracted components. In this stage, the antecedents and consequences of smart
R&D management with an agile approach, which were identified using a semi-structured
interview, were provided to the experts in the form of a questionnaire, and according to the
proposed option and defined linguistic variables, the results of examining the responses in
the questionnaire were analyzed to obtain the fuzzy mean of the antecedents and
consequences of smart R&D management with an agile approach. After the first stage
survey, it is necessary to conduct a second stage survey to compare the results of both stages
and determine the result. After conducting the first and second stage surveys, the difference
between the defuzzified mean should be examined. Considering the opinions provided by
the experts in the first stage and comparing it with the results of the second stage, if the
difference between the defuzzified average in both stages is more than 0.1, that variable will
be removed and will not be considered in prioritization. The three variables of risk
management, support and advocacy of managers, and customer analysis were removed
from the variables under study due to the difference of more than 0.1 between the
defuzzified averages of the firstand second stages. In prioritizing the factors affecting smart
research and development management with an agility approach, the fuzzified average of
the second stage has been used, meaning that any factor whose defuzzified average is higher
is given first priority.

Conclusions

In the present study, first, the factors affecting smart R&D management with an agile
approach in the petrochemical industry were extracted by reviewing the literature and
interviewing experts. These factors include R&D management, strategic agility, customer
analysis, manager support and advocacy, agile team dynamics, promoting a culture of
change, technological knowledge, information capabilities, risk management, continuous
feedback loops, iterative and incremental development, utilizing ERP systems, team
empowerment, strategic communications, developmental and functional management,
rapid adaptation ability, technological intelligence, utilizing capable and committed human
resources, learning and innovation.
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