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questionnaire tool was designed to measure their importance. Then, the role
of these variables in explaining the function of big data and business
intelligence in reducing the bullwhip effect was evaluated through a survey
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EXTENDED ABSTRACT

Introduction

A growing number of companies are relying on a variety of and ever-evolving methods to extract valuable
information from big data and business intelligence to make better decisions. The terms “big data” and
“business intelligence” refer to large volumes of information or data at a specific point in time and within
a specific scope. However, these new technologies have a short life cycle and their effective value is rapidly
decreasing. But big data and business intelligence are actually more than what we have just read. Big data
is not only about the vast amounts of data or how it is consumed, but also about the structure of this data
with the aim of providing added value to the organization. And business intelligence is “a set of methods,
processes, architectures, and technologies that transform raw data into meaningful and useful information
to benefit from tactical and operational insights and more effective decision-making.” However, the impact
of big data and business intelligence in reducing the bullwhip effect has not yet been analyzed. Since there
can be various reasons for the bullwhip effect, the first goal of this research is to understand what actually
causes the bullwhip effect in the supply chain. After that, it is investigated how to precisely apply big data
and business intelligence in the supply chain.

Methodology

The aim of this section is to identify the relationship between the factors affecting the development of new
technologies of big data and business intelligence in reducing the bullwhip effect in the supply chain. In
this regard, a questionnaire was designed in which the degree of importance of each of the 38 research
variables (in the form of 11 main dimensions) obtained from the Fuzzy Delphi stage was asked from
petrochemical industry experts in explaining the development of new technologies of big data and business
intelligence in reducing the bullwhip effect in the supply chain. The results were analyzed using the fuzzy
cognitive mapping methodology and Fc mapper software, and the relationship between the research factors
was examined.

Discussion and Results

One of the most important and dynamic issues in the supply chain is a phenomenon known as the bullwhip
effect. This phenomenon means that small changes in product demand from the end consumer at
downstream levels of the supply chain led to large and increasing fluctuations in demand and orders as
they move upstream. Such a situation can lead to imbalances, increased costs, and reduced efficiency of
the entire supply chain. In this study, first, by conducting a comprehensive review of the literature on the
subject, an attempt was made to systematically identify the factors affecting the reduction of the bullwhip
effect in the supply chain. On this basis, and by combining the classifications proposed in previous studies,
a conceptual and integrated framework was presented for categorizing these factors. The findings from the
literature review, using the opinions of experts and specialists, as well as the results of statistical analyses,
showed that the reduction of the bullwhip effect in the supply chain is the result of the interaction and
synergy of a set of key factors. These factors are mainly related to the degree of flexibility and agility of
the chain, the level of trust and coordination between members, the quality and transparency of
information, the way of managing relationships with customers, the time of delivery of orders, the integrity
of processes, and the ability to see and share information throughout the chain. The simultaneous
improvement of these components can reduce uncertainties, align decision-making, and ultimately
moderate demand fluctuations at different levels of the supply chain. Accordingly, the research results
emphasize that an integrated and systematic approach to supply chain management, with special attention
to information and communication factors, plays a decisive role in controlling and reducing the bullwhip
effect and can pave the way for improving the performance and efficiency of the supply chain in dynamic
and competitive environments.

Conclusion

By using the fuzzy cognitive mapping methodology, the structure of relationships and the degree of mutual
influence between the factors affecting the reduction of the bullwhip effect were explained, and the
resulting model provided a systematic picture of the interaction of these variables. This model provides a
comprehensive understanding of the dynamics governing the supply chain and shows how changes in each
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factor can affect other components and ultimately the severity of the bullwhip effect. In light of these
findings, the necessary basis is provided for designing and adopting effective strategies to reduce the
bullwhip effect in organizations, because managers and strategists, relying on this model, will gain a
holistic view of the causal relationships between influential factors in the petrochemical industry and will
be able to predict and evaluate the consequences of implementing new strategies before implementation.
On the other hand, the results of this study emphasize the need for researchers and managers to pay more
serious attention to the phenomenon of the bullwhip effect in Iranian industry. Research evidence suggests
that it is essential to examine the role of big data and business intelligence in managing and mitigating the
supply chain whiplash effect, especially in developing countries. In this context, the development and
effective application of these technologies can play a key role in improving supply chain performance and
be considered as one of the most important sources of creating sustainable competitive advantage for
organizations.

Keywords: Big Data, Bullwhip Effect, Business Intelligence, Fuzzy Cognitive Mapping, Supply Chain.
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    d  j =  |   X 1 (   v  j ) −   ( 1 − X 2 (   v  j ) ) |


  A D =  | 0 . 29 | +  | 0 . 09 | +  | 0 . 00 |   +  | − 0 . 28 | +  | − 0 . 09 | +  | 0 . 19 | +  | 0 . 10 | +  | 0 . 19 | +  | 0 . 10 | +  | 0 . 10 |

